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ABSTRACT 

During the past 15 years the landscac-e indust rv has PXN?r :1"):;c-,.,,.: 
increased pressure to use native plants as orna!OC'r.tals. Al �!:our.!. c1

demand for natives in general exists there has beer. a re:ucta;.ce 0:.

the part of the industry to offer native species because of :hP 
economic risks involved. An ornamP.ntal sco!:'eca r<i ·.,·as cie 1:e :o;,:>c .::s a;; 
evaluation tool for comparing native plant species \•:i: h � :a;1: s;"'ec:.. u� 
currently available on the ornament al r1a r ket. ':'he scor Pea rr. e\·a :·Ja: e(:

24 native Montana plant species and 20 exotic ornarenta:s co:-.-cr;:·�· 
used in the landscape industry in �:on::.ana. -=-�e aes- ::e::.: � sc � :· e,,.-,1:--: 
rated six visual characteristics usin9 co:or 9�O:0<:ra�!�s. Ser re<i ·.,:erc­
form/habit, flower, fruit, bark, lea:, and seaso!:a: c�2rac-•.?r:s· :..c!�. 
The thirteen environmental factors evalua:ec by ::.!:e e!:'-::rc:.:-P::-:::1: 
scorecard were transplantability, lifespar., E')ror-ar;a::.:..o:., :-.a:..:;:: 1::�J:. •,.

cleanlines, soil texture and pH, rois::.ure re<]:.:-e adap::.ac:..::::· 1:-�·::. 
drought and flood tolerance), exposure ::.o:era::ces ( :e:-pera:·...:r•·, : :<,:::-: 
and wind), insect resistance, and disease resis::a::ce. S;--,ec:..i:.� ·.•:'--':·.:; 
scored by a panel of professional eva�ua::.o::-s :..r. ::-:'? �:a:-.:·, 
horticulture, nursery and landscar,e desic::n arc�itecture ::e:r.s. �:.€-sr:·

scores allow selection of native plant spec�es · .. ::..::: ·1:sL:a: a:-.r: r.�

functional qualities that are of equal or orea:er va:ue ::.�a� -�0se 
exhibited by plants already avai J.able o:. the re:ai: :"'ar�c.:, a:;c! :�.'..:s 
exhibit competitive rnarketin0 r,,otential. 

i! i 
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CJ-lAPTER l 

PROBLEM SI'ATEMENT 

Of all the native plant spec:es found 1n �he diverse f:ora o:. ·ne 

western United States, few are being used as ornamenla:s by :n2::-l'€rs o:. 

the landscaping industry (Blaisdell, 1971; Box, 1974; Stark, 19-:; \·an 

oersal, 1938; van oersal, 19�1). Several reasons for �his :ack uf 

recognition have been proposed. Sutton (19-�) ouc:1ned [our obscac:es 

preventing the specification of natives in �anciscape p:ans: (:) a 

lack of information regardins; the benefits of using :1a:.:1ve r:a::i..S 

available to the landscape profess:on; (l) -�p . ..::1,..·'\ 
� . 

o: :.uct.. ua -'-

information available on ind:vidc3: nac:ve s?ee:es; (3) :�� :ac� 

case studies and landscape p�ans :.1::1lizing ::ati·.:E- p:a�;.:s to ac- as a 

reference for comparing and er it iqu i ng a des1 g:1er · s o-.-.n ·.-.ori<; ar.d (..; 

the fact that retail nurseries ha·;e not �ound 1t necessary or 

profitable to carry native p�ant ::1aterials. ?es:"a:: (:96:J agrE:E-S ·,,;1·��­

this fourth reason and adds l 1,,10 rrore of his o·,.n: (:) the (-'uul:c .3

perception of natives as weeds, a'.ld (2) the difficu!·1 of 

transplanting native shrubs. 

The lack of availability of nal i ·;e plant_s 11 es pr unar 1 ly ·,:1th · ne 

wholesale and retail nursery trade, because a nurser1nan cannot afford

to market a new species untiJ a aemand for that species ez1sts and 

propagation and production m<·thoas have been estaolished (Mc..-lilliarns 

and Welch, 1975; Tipton and i<cWilliarr.s, 1979).
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With the demand for naLive plants on the rise (Dickerson and 

Hadle, 1977; Jewett et al, l980; Martin, 1974; Steger and Beck, 19-3), 

there are currently available n'ferences containing: ( l) factual 

information on various species (Anderson, 1969; Arno et al, 1980; 

Hightshoe, 1978; Hitchcock and Cronquist, 1981; Huddleston and Hussey, 

1975; Johnson, 1970; Kelly, 1970; Kruckeberg, 1982; Stark, 1966; 

Sutton, 1974; u.s.o.A. 1981; var. oersal, 1936; 1,·:assPr, 198:2); 

(2) information on the bene:·its of using naL1H• r'lar�•s (Bur-d:.ck, :9-S;

oiekelmann and Schuster, 1982; Dorney, 1975; Je\•:ett., 1980; '.-:cKe22 e­

al, 1971; Mcwilliams and Welch, 1975; Morrison, 1975; Sryser, :qs:; 

Sutton, 1974; Tipton and Mc\·hlliam.s, �9-9; van Jersa:, :938; 1,·:a�·�0r-s 

et al, 1977; Wilson, 1984); and (3) case studies 

study and compare (Dorney, �975; �'.orr1son, :9-5; 

1982). 

:or pro:ess1onals lo 

Su--or ·9-·. ·.·,....-\.. .• , - ..,, ....... ... t:::,

But there is still a lack o: in:or:nat:o� or: the cr::e�:a anci 

process for selecting natiw�s :er the orr.a::-ie:-1c.a: trade. 

OBJECTIVES 

The objectives of this thesis are to: 

1) summarize current infornation avai�able on the use a�d r.er�· s of

native species;

2) establish criteria for selecting native plants for use as

ornamentals in the nursery trade;

3) establish a method of scoring plant species for use by nurserymen
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1n determining which natives exhibil hi9h potential as competitive 

retail ornamentals; 

4) provide information on rropa0ation techniques and cultural

requirements for selected native species that exhibit chis

potential and thus, further their transition from the \•:1lds ro

the retail marketplace.
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CHAPTER 2 

LITERATURE REVIE\v 

Introduction 

Historically, plant species exotic to the • . .;esterr. Uni :ed s:.a:.es 

have been the primary ornamental plants ava1Jab�e for Jandsca:'ir.g. 

The extensive use of exotic ornan1entals 1s a resu:L o: severa: 

factors. First, introduced species are readily ava1laole on the 

commercial market. Historically, tr.ese exot.: c or na::-.e:. · a: s ::a,.-0 beer. 

planted successfully in Euroi�an �andscapes, and :ast :s :�e 

ancestral influence of EurotX·an car den� r.c or. t<J'I:":'.": car: :a:-.dscaC'C"S. 
� - J � 

Exotic species continue to tx· intcoduced to the ou::: e:1·:ico:-::-�:-,:

as soil stabilizers, recla�ation species, and orna:-en:als. T�Psr­

species are valuable contr ibution.s to the Plant oalette a·1a1 �ar�0 · o . . 

the landscaping industry (Jones, �980; r-:orter.son, 1979; :-:u::orci, 

1981). 

Native plant species havE- als•) been used :or soil st ab1l 1zat10:., 

erosion control and reclamalion (Badger, 1976; Burdick, 1975; 

Edmunson, 1975; USDA, 1981; van D•·rsaJ, 1938a; van oersal, l93oh; van 

Dersal, 1971; Wasser, 1982). They are also irrportant 1n Lhe 

establishment and maintenance of �ood v11ldl1fe hab1taL (Croen1 and 

McKibben, 1975; Monsen and Chcist<·nsen, 1975; Rooinecte, 1971). 
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Although the concept of using natives in th0 built landscape 15

not new (Tipton and Mc\✓illiam.s, 1979), the past decade has shmm an 

increasing awareness of and demand for a h1ide var 1ety 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, \,:ater conserving, and lo·,•: 

maintenance qualities of many na· i ve plants ( Fo.ikner, l 96�; Pcsm..1n, 

1961; Randon, 1980; Witt and Witt, 19-8). Along ·.,:ith this :::t<?resc u� 

natives there has arisen an interest in re-creat1ng ecocypes typ:ca: 

of a given locale, and in pres er vi ng hi st or ic :andsca0=s ( ::x rney, 

1975; Diekelmann and Schuster, 1982; Hardesty anci \·ih 2 (er.berg, : 976; 

Moore and Bell, 1974; Morrison, :975; i•Jhn.e, 1982). 

Another valuable aspect of nae i ve �andscap 1ng 1s the aesi... tie·_ :c-

By blending of a manmade enviro:1menc ·.:it:. its rura: surroundu�ss. 

using native plants in the �dn-oode :andscape :r.e c�arac:er o: �� �!·-

surrounding landscape can be brocgr.c into the cu i l c. e..--.-✓: ron:--e�:, 

blending the two into a single hc1rrnonious design 9reser·11ng :he 

landscape character of the r'?gion (Simonds, 1983). 

Naturally, this increased interest in native plar.ts has given 

rise to numerous publications on gardening v1ith nati·1es (D:E:ke1mar.n 

and Schuster, 1982; Everett, 196S; Folkner, 1964; Huddleston ar.d 

Hussey, 1975; Kelly, 1979; Kr.'lly, 1980; rruckberg, 1982; r..,abad1P, 

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 becorre very popular and are comrronly 
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available, often in horticulturally modified forms such as, Green Ash 

(Fraxinus pennsylvanica Marsh.) Shrubby Cinguefoil (Polentilla 

fruticosa L.) and Redtwig Dog\vood ( Cornus stoloni fer a L.). sut the

selection of other native sp�cies for exposure seems to be a very 

arbitrary and subjective process. 

The following review \viil explore the aforementioned uses of 

native plants, document the case for and against using naLives as 

ornamentals, and review criteria neccessary for selecLing or:iai"X'nt.a� 

plant species. 

Uses, Meri ts and Disadvantages of : lat:.. ve ? �an- s 

Land resource managers have oeen us1r.g nac1·:e spec:i:-s : , ! reser·.:e 

and restore natural resources for :nany years. ��e :..;;por�ar.ce of 

native vegetation in wildlife hatitat has lo�g ::;€en recas�:..zeci 

(Robinette, 1971; van oersal, 1938). "/an Jersa2 (1936) :..:. r.:s ·.-:crK

Native Wood1 Plants of the Unitea States concentrates or. the \-'alu0 0:

woody plants, native to the United States, as so1: stao1�r1z0rs and 

wildlife food and cover providers. van oersal states " ... our ::rs 

choice of species for plantir1g on a given site should oe Lnost2 ::r,c: 1

have already been tested for such a siLe; :hat 1s, species nar- 1:10 to 

the region in question." (Var. oersal, 1938, p. 13-14). One of tt�e 

first recognized uses for nal i ve shrubs 111as for garr€ and l 1 •1estock 

forage (Blaisdell, 1971). A cooperative effort beti,1een the soil 

Conservation service and the California Department of Fish and Garre 

has been ongoing since 1966 (Croeni and McKibben, 1975). The proJect 
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is designed to select various native shrub species suitable for

providing food and cover for wildlife. 

Monsen and Christensen ( 1975) outline the ::-;portancc of shrubs for

rehabilitating range lands. One of their selection crileria 1s thaL a

species must provide forage, groundcover and protection for anirna:s.

A second is that the plants be adapted to the planting sile�. BoL!1 

introduced and native species that satisfy Lhese criteria are l""0i11q 

studied. Much of the research that has been done on sh rubs Las !X'CL

limited to browse species (Blaisdell, 1971; :-:onser and Christensen, 

1975). There remains much research to be done :� other areas 

(Blaisdell, 1971; Monsen and Chr:stensen, 19-5). 

The work by van oersal (1938) cited earlier a:so :-ec09r::zes .. ;-.=.

importance of native woody plant.:: 1n soil s:ab1:12ac:or:. -=--�1:s :":e 

goes hand in hand with the more recent concern aoout re·:e<?e:: at 10:.

disturbed lands and mining sites (Weddle, 198�1. surd1ck ( :9-51 

stresses the need for commercial sources of nat1'JE p�ar:ts. O[Ot'!" 

to restore the environment to it� natural s-a'--e, na-1t.:e r:a�· 

communities must be re-estab�ishE--d to provide :or ·,.-1:d:::e r.ab!t,-1·, 

seasonal grazing use, and acceptable aesthetic levels. r:-r.c- :;pr·�::-r 

Color ado Environmental plant cent er -,.,as c real ed to dev0 :op nat: . .,,, 

plant varieties and assure their commerci al ava1lab1l1t1 for 

reclamation of mined areas ( f3urdi ck, 1975). The Soi 1 conser·1at :or. 

Service Plant Materials center in ti:anhat tan, Kansas i.,,ras :ounded to 

select plant materials for reclaiming coal surface mines (Badger, 1976). 

A similar program at the soil conservation service Plant Materials 

Center in Tuscon, Arizona selects plants for range improvement, soil 

I 

I 
I 
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stability, salinity control, shelterbelts and Christmas trees 

(Holzworth, 1979). Although there is a general :ack of research and 

information available on species suitable for revegetation (Burdick, 

1975; Stark, 1976; USDA, 1981), l.he recent thrust in Lhis direction 

has produced several good resources on species, boc.h exoL1c and 

native, suitable for revegetat ing di st ur bed lands 111 trh.? \•:est ( s· a r k, 

1966; USDA, 1981: Wasser, 1982). 

Another key factor \vhich has brought the sub;ec: of 1;a:. i :.:e t':a:,· s 

visibility is that of drought to:erance. All native p:ants are �o­

drought tolerant, different :1ative species have dif:erer�t ::10.i.Sture 

requirements, as do exotics (Hildreth, 19�..,). sut \•:hecr.er :.:. b{? 

highway right-of-way plantin<JS, r 1n1ng re\·egeca:. .i.On or res:de:.� :a: 

landscape plantings, the concern over ·.•:acer a\·a1:au:.::..i:..�- ::-. ::.:,e ar: ci  

and semi-arid regions of the ii-Jest 1s raking ::.he selec::-. ior. o: d::-oG 1:-.· 

tolerant plants critical (Ed::iunson, 19,5; :"<1:ey, �9Ti; �ud:r-,:, :90..;; 

Rondon, 1980; Rooke, 1974; S':arr, 1983; Texas, 198..;). ,sc.·:r-ra: · .. .-�_;· ,-:::. 

cities have enacted programs stressing · .. ;ate r cons er va::. ion t hrouc_::1 

landscaping with low-water-rr::quiring and na:1vE- pla:1t.s: sacra::-•.:-::o, 

California (Riley, 1977); Aurora, Colorado (Rondo�, :980}; a�ci, 

Austin, Texas (Texas, 1984). ThE: prograffi 1n 1-.us\..1r, · c:  - c-r• a� -· a .. a. -

larger "Go Native-Plant Texas" prograr:· ·,1hich 1s encourag::.ng :..�i::.­

research, preservation and use of native Texan planLs ir. g0r.eral. 

: .r-

More water can be saved by a 1..;ell-managed landscup(• 7nan by 

savings inside the home (Rondon, 1980). The use of drought c.olerant 

plants may be part of this 111ell-managed landscap<2 (Rooke, 1974). 

Species that are indigenous 1_0 ar. area are adapted to that moisture 
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regime. so, if drought tolerant plants are being sought in a xer1c 

climate the plants native to that environment should be explored 

(Rondon, 1980). "It appears then that, in the arid h'E'SL, one so�ution 

to the water shortage ( and distinctively pict uresgue landscaping, ·,\·i th 

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

naturally available" (Rooke, 197Ll, p. 21). This concer't is prohat,Jy 

applicable throughout the \vest. Exoc 1c plants adapted to s im 1 Jar 

climates should also be explored (Starr, 1983). 

As with moisture adaptation, native plants are adap- ed to ot! .er 

climatic factors of their na::.ive ranges. ::ac.::.'e pla:"!:s o:· er: SJ:·::·:e 

extreme weather conditions that kill introduced S!-,'ec:es ( �c-:kner, 

1964; Mcwilliams and Welch, 1975). In additior., �a::vc planrs are 

usually resistant to the insects and ci1seases or ':ne1r ::a::,.:(: !'a!._;'::'. 

This is not to say that nati·;e plan;::s are :ree :ror:1 :nsec:s a�d 

disease; they are not; but fr�\•: scffer devasca:i:1g da:"'.a']e :ror:· :1a-1\:,:-. 

pathogens (Steger and Beck, �973; �lilson, :98t;). P.rn•,'E'.'e:, r.a:: :v<.:s :·.::/ 

be susceptible to severe damage from in:roduced 1r.sec1 s or d1sr•a.��s 

cultivated situations, while int reduced plants are adap�ed to thc·s�: 

pests. Also, native plants nay host insects and pa·hogens :haL ar0 

detrimental to nearby exotics. 

An additional adaptation of naLives favoring their s�lec�1on as 

ornamentals is the ability to reproduce Lhemse 1 ·1es 1n ... r1e1 r r.at.1 ·1e 

environment where introduced species often have ;.heir l 1:P-cycles 

interrupted by adverse conditions (Mcwilliams and Welch, 1975). 

The low maintenance benf•fits of using native plants are only 

benefits if the species being planted are properly selected, provided 

r 
1· I' 

II 

r 
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with the proper environment, and properly cared for. 1,\!hen selecL 1ng 

species for a 0iven location care must be taken to select �:ants t:.at

are indigenous to similar environments (Conner, 19
...,

_; :-inch, 19--; 

Sutton, 1975; USDA, 1981; van Dersal, 1971). I en vi r onfTX:>!1' : s !�()�

considered, the desirable <JUalities of a rlant may be n�ati\'ely 

affected (Conner, 1977; Finch, 1971; Stark, 19 .... l; Sutton, 19-S; :·s:)_;1, 

1981). "Whenever a low-maintenance shrub is IT'O\'E'rl :ro:T 1 ts na:: \·\.• 

habitat to one with different diseases, insec:s, ar.d er.,·: rnr:::11:.:·�: a: 

stresses, there is no assurance that it 1•:ill be , lo:.-:-:na:::·.e:7a;:cP 

the new habitat" (Stark, 1971, p. 80). 

Any wild species must adjust to cul:iva:lor. !'rac --_:ces ('.·:a:-:.•·:, 

1977). When cultivating native !,)lants trad1t:o:;a::y r-�c!er �3:,· :·ci:·

be improper. Native plants, 1,,1hen r.oveci a:.ci !"':aced t..:nri1..-:- .:...:> :·::i· .. , 

are stressed and predisposed to disease D/ :e::der ca!:'e a::c o· :.,-::· 

detrimental environment r:odificatior:s (fine'.:, :0--). "=:::er. (: )- ·

outlines four frequent probler.i.s occur i!"!S ·.-:1 :r. cu:: i i.:a:ec: ,:a:: :_:r;s: 

( 1) leaf sunburn or leaf drop due :o ar: increas0 0r riecrE-as�.- : :� • •·· • 

(2) unseasonal and potentially vulnerable 0ro·:1:i·: du0 VJ :ncreas"'c: .::.c:

untimely fertilization and irri9ation; ( 3) adverse ef�f-c .. s or. 

beneficial soil microorganisms due to :ertil1zct:.:or. ar:� ::·r:�:a·: .. , 

which often disrupts the natural balance bec,:ee:1 :r,r- p!c1::� ar:o 

organisms; and ( 4) other dramatic stress :ac' ors of t!.0 urbc:1�, 

environment. 

.. r-r,r·r-
•• � ...J • 

Sutton (1975) cautions further on landscaping with native pla�ts: 

(1) the interaction of climate, soil, topography, locacion and b10:a

should not be ignored when deal ins 1,,1i th native lanoscapes; 
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(2) maintenance is necessary to keep the proper successional species

in tune with the ecologic niche of the planting site, and to presen·e 

design continuity; ( 3) present quality and quant 1 ty or nat i \·e plant 

stock is not equal to standard nursery stock. Neither is the 

information available on propagation, culture and use of natives equal 

to that available on common ornamental materials. Often plants ot 

seed collected from the wild is used and results 1n �a1�ure du0 tcJ 

disease or weakened collected plants or seed untested :or geu:11nai. :on 

or origin. 

Hildreth (1977) reiterates some of Sutton's concerns, and r.as 

further concerns about misconceptions surround.:. :iCJ ::at i ,·es. f: rs� , 1 s 

the myth that all natives are drought tolerant. :-:at1 ·-.:e� are as 

diverse in moisture requirements as the is;est is var .:.eci .:.n 

environments. second, are t�e state:nents :hat natives reau.:.�e �o 

maintenance. Although Dany nati\·es, i: pro!)E'rl/ !)�aced, are lo· .. :­

maintenance once established, the initial escabl1shr:-e�t oer:od 1s 

maintenance intensive (Havlik, 1975; �1ldreth, �9 7 7; ·1.:1:son, 198.;l,

and care of natives in the nursery is equal to :nat necessarJ :or 

other nursery stock. Hildre-h's final three concerns are �:despr�ad 

ones and will be discussed in detail. 

The first is the popular mandate tnat on :1 nat 1 ·.1es oe plan:..cd. 

Although native plants can arid do often offer ideal solutions to a 

difficult planting problem, lhe selection of native species for the 

sake of using natives is not a wise or acceptable practice (Conner, 

1977; Hildreth, 1977; warner, 1977; USO/,, 1981). The pressure LO 

plant native species sometiroc-s results in the use of unadapted native 

,.i 

■ 

.., 

; 
i 

E 

� 

� 
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ecotypes instead of adapted �ntroduced species (USDA, 1981). Neither 

is the selection of an introduced species justified simply because lL 

has been the traditional ornamental comrnercia21y available. The 

historic mandate to plant and se 11 exotics has somet i :r,es resulted 1 r. 

failure. selection of a species should be determined by the rlanned 

use, intended function and specific Sile conditions, not on \·.i1elher u 

plant is native or int!'."oduced (�varner ec al, 197-; USJ.A., 1981). :n 

urban/suburban gardens the luxury of choice 1s deserved (Hildreth, 

1977) 

A second widespread concern about nat1\·e 0rna::ern::.a:s :.s ·:r.e �ac" 

of communication among professionals spec1fvina, orocLic::�c and 
- - .. ..,. 

planting native plants (Hildreth, 19- 7
; suc:.or., :9-.,;). :nfor�iat::o:� a�

to what native plants are availab:e :rom ·.·.�o:esa:ers, r<a:�t ::.CJ 

techniques, culture, native range, and use 1s necesssa!'.'/ so nat!;ies 

are specified which are adapted tn tne site, p�anted correc:1/ a�d 

maintained properly such that a successful �andscape !S rea::zed 

(Sutton, 1974). 

A final concern is the collecting of seed and �lan�s :r0� · r.� 

wild, with resulting endangerment of native plant S!)ec1e�· (i:1 ldret :., 

1977; Steger and Beck, 1973; ·t-1alt(·rs, 1977). Su?(_}er and Beck ( :9-31 

summarize the problems of unauchor ized rerroval o:: naL 1 ve plan::.s froi7'; 

western U.S. rangelands. Not only may the ezis:.ence of a par:1cuiar 

species be threatened, but irrpacts on insects, ·,n ld l i :e and assoc 1 a· E-d 

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

Mcwilliams, 1979; Wilson, 1984). 
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collection from public and f'rivate lands is prohibited \vithout

special permission. Most SL1tes have passed legislation protectiny

native plant species from unla\vful collection on public lands

(Sacamano and Jones, 1975). Enforcement of these lah1�-; is di fficul so 

further measures must be taken tP preserve our nat 1ve �'lant heri ta�h .. '. 

The State of Arizona is a frunt runner in legislat1VE:' l'rOLP<"'tion 1:

its native flora (BLM, 1980; countryrnan, 19-9). ::ac1ve plant 

societies can do much to create a\•1areness o:: ;1a t.:. ve � la!:- issues. Ti1e

California Native Plant Society has escablis�ed a policy to reduce 

environmental impacts by the�r members (nildrech, 19-7). 

Propagation instead of collect ion o: nae i ve S!_:-ec 1 es assures · ! .E- � r 

continued existence. vegetative and seed f.)[oraga, 1On o� na;� 1 1.:es • 

increase their availability on the markec. \,:,.:1 reduce co::ect�or. , 

plants from the wild (Countryman, 1979). care:ul and 1::tell:<__;1?!�· 

research, propagation and cu�turE- ·.·.'i�l, 1n :-iany cases, 1nc::-t-ase:- i-:". 

population of a rare species (CoLntryrnan, 19'9; :-:onse::, :9-sJ. sue:. 

was the case with the Texas :-:adrone (Arbutus xalpanes1s ,_.. · 1:-/a:;a

( Buck l. ) A. Gray), for which success fu� propagar 1On ·,.;as reacned o:-: �._,. 

after years of research (Hardesty and Vlhitenberg, 1976), bul nu:rbE-rs 

are now increasing as a resu�t of this research . 

Along with the preservation and propagation of native spec1�s, 

another valuable aspect of native landscaping is thal of th0 cr0ac1or. 

and preservation of historic landscapes and cornrrunity ecoty!)Ps 

(Diekelmann and Schuster, 1982; DOrney, 1975; Kropp, 1975; t<artin, 

1974; Morrison, 1975; vhlson, 1964). Diekelmann and Schuster (1982) 

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

... 



14 

communities. The value of plant community re-creation is four-fold. 

First, landscaping with native plant communities makes a regional 

statement (Morrison, 1975). By using locally native plants in Lhe 

manmade landscape, in a natural setting, the character of the 

surrounding landscape can be brought into lhe built environmenL, 

blending them into a single l.armonious design, preserving Lhe 

landscape character (Simonds, 1963). It is this .landsca!--"0 cha�-acter 

that reinstates differences bet ween reg ions and bel h'el'r rrn c ro-i .a1 1 � .JLs 

within regions (Morrison, 19-5). 

second, is the addition of an histor1ca: e:e:nen: 1::t.o r.:ie

landscape (Diekelman and Schusc.er, 1982; r-:orr1sor., 19-5; ·,·.:1lsor., 

1984). Typical urban landscapes reflect 11 nkage to our 2urope2:1 

heritage, they are not an expression o: our natura: :andscape !J.:r:·_ ac__:e 

(Dorney, 1975). The merits of h:stor1c CO'.;'.-:'Un1ty rer:-reser::::.a::1or. arr�: 

( l) visual and auditory continuity i...1i th 9re·; ious 9:an:_ co:-T.1u:-:: t.:. es;

(2) visual reinforcemment of our native heritage; and (3) the adc::.1.v:.

of an educational element in·:o U.e landscape (D1ekel�.ann ar:d Schus· r-r, 

1982; Dorney, 1975; Morrison, 19-5). 

Third, is the possibility 01 creaLing a reservo1.r o: src-c1 r:�� :..::at 

are, or may otherwise become, rare , threatened or endar:ger0d 

(Diekelmann and Schuster, 1932; /'iorrison, 1975). 

And lastly, plant community re-creaLion provides an increase 1r. 

the experience potential of a landscape. A natural landscaf.)€ 1s 

dynamic and provides for a wide variety of experiences that the 

Standard Accepted Designed Environment (Morrison, 1975) may not allow. 

Many native communities allo·,1 for natural reproduction, community 
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corrposition and greater seasonal variety than do soil'€ traditional 

landscapes. Today the experiences available in the designed landscare 

are important due to the loss of the natural landscape to developrrenL 

(Martin, 1974; Morrison, l97S) 

several sources on natural community re-creation are availab:e. 

Kropp ( 1975) outlines procedures for re-c reat ina and Presen· l no • i�c- • 
.J 

• 

prairie landscape through a r;onthly log. t•;orrison (19-5) descril--es 

two case studies where nat i VE' car.mun it 1 es \•:ere restored O!� t •, .. u

different disturbed Wisconsin sites. Dorney (19-5) provides 

guidelines for re-creating an historic earl\· Ontario �ar.dsca0e or. 3 
-

. 

residential lot. White ( 198:) ex9lores the idea of using " 1.11sua: 

essence species to create the i l lus::.on of a �lar.:.. cor:1w�.:.ty. 

It should be noted here that re-creation does noL re�)lace 

preservation. 

Sever al other examples of na: i ve �a:1dsca9: :1g are a·:a 1: ac :F:- � o 

examine, critique and compare. 1-:any bota:1ic gardens a!"!d aroore-a ;.a:.'E­

native plant areas in their collections, and se·;eral bo:an.:.c gard1=-r c­

across the country special iZf_· in native p:ancs ( Har:m1 ·:i.. and '1iacJn'·:-, 

1972; Havlik, 1975; f'/.oore and Bel 1, 197½). In superior, J..r 1zo:.a, · r,,.

Boyce Thompson southv,estern Arboretum has over sixty :;ears of 

experience in cultivating, studyi�g and comparing naLi•;e and ezot1c 

desert plants. This arboretum has an excellent educaLion and research 

program, much of which is dedicated to native plants, their ecology, 

culture and uses (Crosswhite, 1981a; Crosswhite, 1981b). 

In the western united States the State of California, a leader in 

the native plant movement, has three botanic gardens wtuch specialize 
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in native plants: Rancho Santa 1\na Botanic Garden in Claremont, Santa

sarbara Botanic Garden in Santa Barbara 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 chat 

include native plant sections. Other sites �here naLives ar� in 

cultivation include plant material centers, h1gh\•:ay p!anL:.::gs and 

private gardens. Kruckeberg ( 1982) and \•:ilson ( 1984) both ha\·e 

extensive lists of sources o:· native plants and native plant 

societies. Sutton (1974) outlines two case studies us:ng native �cah 

species on two different sites O\•.ned by the State o: :.::ah. ':'here are 

several popular articles and books available as �ow-to resources 

(Diekelrnann and Schuster, 1982; Huddleston and P.ussey, �975; 

Kruckberg, 1984; Odenwald, 1960; Srr.yser, :982; Stark, :9-.;J. 

Visibility of native plants :n tr.e built env1ronT:1ent ·.,:::: 1:::�:atE

further research and increase th� use of native p:an:s as orr.a�<·r.· €J :s 

(Tipton and Mcwilliams, 1974). 

Selection and scoring of ::ati·;e ?1anls 

Although the bulk of the research on native plants has been 1n 

the areas of wildlife browse and nutritive values (Blaisdell, 1971; 

Monsen and Christensen, 1975), and rrore recently in reclamation 

(Stark, 1966; USDA, 1981; vlasser, 1982) , the value of native plants as 

ornamentals has long been recognized (Tipton and Mcwilliams, 1979). 
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Henry oavid Thoreau ( 1960) rf�cogni zed the beauty of our native 

vegetation, and natural landscapp as early as 1854. In 1868 Frederick 

Law Olmstead specified the preservation of St ra\,iber ry canyon as a 

natural backdrop to the University of California (�ilson, 1964). 

Ornamental value of native Atriplex species in southern California 1.,·as 

reviewed by Griffith in 1910. Van oersal has been sludy1.ng the uses 

of native plants ornamentally and as erosior. control and ·,•:i ldli:.e 

cover since the l930's (Van Dersal, 1938; Van Dersal, :9.;_; ·:an 

oersal, 1972). In 1937 Park�., recognized the or nar.iew a� \·a! ue 01 r:i.any 

Texas natives (Parks, 1937). Sutton ( l91t;) rev2.e1.•:s the h1s:or1ca: 

philosophical evolution of native piants as orna.nenca:s and of �acura} 

landscaping. Through the thoughts of six horc1cu:tu:1sts :ar.dsca!X' 

architects/gardeners Sutton 1.llus:rates the theo::y a:.d r'raci..:..Ce c:

native plant use at a natura� leve� oE design r::-irougr.ou: the c·,•:E-:�::..•::·.::-. 

century. 

Botanists and plant col:ectcrs have long sensed the �a:ue o: 

native North American plant �.pee i es as orna:-r.enra:s. ':'r.ese 0ar :y 

explorers collected seed and spec 1mer.s to send back :..o r::uror r: ·:.t.r·rr· 

they have been grovm and cultivated and final�y, returned co th01r 

native home (Hildreth, 1977; Mc v:iiliams and ·11elch, 1975). Ir. 19:::'.9, 

487 plant species were being cultivated in England as ornarr�ntals bu 

were not being grown in their native country, the United States 

(Mcwilliams and Welch, 1975). "f✓iany plants become popular ornamentals 

in their native environments only after being developed elsewhere" 

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

reintroduction of exported native species is not a consistent, 
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reliable process. Many Lime.3 pr<1mis1ng speciL�s are not adapted lo the 

foreign environment and so are nPver established as ornamentals 

(Tipton and Mc Williams, 1979). Native plants aren't being researched 

and developed in their nativL� rar:ges because Lhc exotic r·lan·s a>.,•ays 

seem to be preferred (Arbegast, :9-5) . .  \:oreover, Lht• exoLic plan, :�:­

usually the one available. The 1ntr:n�ic value of nc1t 1\·c.1 r<Jr: _· :::· 

not yet widely recognized (Mc wi:liam.s and \·:elch, 1975; ?esil'an, :u6�; 

Sutton, 1974).

In order for this value to be recognized se\'era: :.hu�gs i:'!US� 

happen. First, the understandin� of the po-entia:s and 11�i�ac1ons o: 

native plants must keep pace \•Ji tr. the de::iar.d for · nef"' (�a'.'::.><, : 9,5 l. 

Second, examples of nati ve �andsca9es �ust be ·::.;:;d12.e (?oo;._c., : 0-�; 

Sutton, 1974). The aforemen· ioned gardens ar.d case s .. L:c:�s a:e 90cc 

examples making native plants vi�ib:e. T:�e :-1L:'.'""E!:'0llS ::at ! ·.:'= ,-, A
-- •  

. - �· - .  

societies are also making the case :or r:a-:. v·e ?:u:.� s ::-ere v:,·:.� •· 

while at the same time helping tc preser ·;e c her... 

Third, information concernir.g t�e r.er1;:s of us:.r:g ;;a-:.;;� Sf)'::'C:es 

must be made available to al� branches of :he landscap:.nc :.�dJs�r/, 

increasing communication effpctiveness. 

And fourth, further research on prorni sing indigenous S!_:--ec l "·: :-,u..;: 

be undertaken. Information on select ion, breedin<J, rropaga· 1 on, 

cultural requirements and US(• must be establ 1sh'� so r:a', 1.1e spr>c1i:.s 

can compete with currently marketed orr.amentals. 

Tipton and Mc vlilliams (1974) developed a scher'la '- ic- diagram 

illustrating a proposed pathi.:ay for the successful transit ion of a 

native plant into an established ornar.iental. 
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A. P�an app ars

in landscape

--

B. D mand

cr1 ical sag ............ /

E. Wholesale
Production

F. Established

Ornamental

1 

c. Local produc ion:

Transplan ing 
Propaga ion 

D. Research:
Propagation 
Production 
Culture 
Testing 

Selection 

Figur l. Tipton and Mc Williams. 1974. commercializing native 

plan s as ornamentals. p.10. 

The first s ep (A) is appearance of a native plant in the buil 

landscape. This may b in any of he exarrples already men ioned, 

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 produc ion (C) which in turn 

increases visibility and demand. This demand spurs research on the 

s cies in the areas of propaga ion, production, cul ure and selec ion 
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and breeding (D). If a feasLble production schedule that is

profitably promising is found, wholesale product ion fol 10\vs and the

plant may become an established ornamental ( F).

In this cycle there are t"� selection phases. The first one 

occurs prior to the appearance stage, \\'hen someone determines that a 

particular species has promise as an ornamental. The second selection 

stage (D) is breeding and selection of superior forms �or the 

commercial market. 

Breeding and selection of improved forms of ornamental plan;:s 1s

not a new practice. In the case of native plants breeding researcn 

has followed the same progressior. as al ready descr 1bed in :..he use a:1ei

merit review, from wildlife l.abicat creation co s01� staL:l11/a:..:o:! :.:o 

reclaimation species to ornamental landscape plan;:. '.'os- breed·, r;• • L. � - •• J 

research developing native shrubs has been in ;:he areas of foraqe, 

erosion control and land reclamation (i.-;onsen and Christer.sen, 19-5). 

Selection of plant species, v:hether native or introduced, :s 

dependent upon the function the plant ·:iill perform. By observing :?O'.•:

native species function in their own natural corw.unit1es it 1s 

possible to select plants to carry over natural functions into lhe 

artificially constructed landscap? (Crossvlhite, 1981b). 

When studying 70 forb species for potential value 1 n rr•vegei. a· �<x1

work, van Dyke and currah (1983) selected species based on their soi: 

stabilizing properties, ability to corrpete 1,,1ith other less desirable 

species, food and shelter providing qualities 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 g d , roun cover 

and protection to animals, and (J) seedlings musL be highly successful

in establishing and surviving to maturity. For ornament a 1 use conner

(1977) states that native plants must be selecLed on Lhe basis of

criteria that are established by the landscaping indusLry, (l) the

species must be commercially available, (2) the plant must be superior

or equal in quality, as free from disease and pest proble�s, and 

equally adaptable functionally as other plants thaL are available and 

suited to the same purpose, ( 3) the plant must per form \•1e l l in 

situations in which few other· plants survive, and (4) l'Conom1cs r.1.is1 

permit the purist vie"point of native landscapi:1g. 

Different select ion er i ::.er ia are used by arbor 1sc.s \\'hen se :ec� � :;o 

street trees. Space restrictions, soils, �icroc�:�ace, and r:sK of 

injury by disease and insects have been de:err: :1ed t.o be :.a �or 

considerations when selecting street trees (Ger�old et a:, �979). 

Plant appraisers use st i 11 d1 f ferent er i ter ia \•:hen deterl:'in 1 ng p la;; 

value; species, size and physical condition are the cr1ter1a. As 

these examples illustrate se:ection criteria are pr1r.-ariiJ dec.err:�, .. d 

by the function the plant is intended to perforr. and many tir.�s a 

plant can meet these criteria only if it has been ade<.!uat el/ 

researched. 

Kenneth Brooks (1977) Sf·ts forth the 1nforrr.acion needs of 

landscape architects and horticulturists on plant materials they use. 

Brooks found that these professio:1als needed information on 

environmental and cultural adaptation, landscape value and use, and 
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corrrrnercial availability. These categories should define the criteria

for selecting plants as ornamentals. 

The process of scoring plants for different purroses is not ne\,'. 

Field scoring is a common pL,ctice of agronomic cror researchers, as 

is disease scoring by plant pat ho log i sts. But little \,1or k has been 

done in this area with aesthetic characteristics of ornamental planLs. 

Ray (1983) developed an eva�uation system chat rated several 

trees for the northern United States using a numeric scoring systeiii. 

A survey was designed which rated 51 tree species on ten di:feren 

characteristics and awarded point values accordinqly. �ay scored eac!:

species on shape (10), fall color (10), winter 1nteres� (10), 

cleanliness (5), disease resistance (10), pest resistar.ce { lO), 

hardiness (10), and life exp2ctar.cy (S). (?oinL -_,a:uc-s ass1sr.��c t:o 

each category are shown in parentheses.) .A.dd:.::.iona: per.a:�:E-s ar.d 

bonuses were given for other adverse or enhanci�s c�arac::.er1s::.:cs. 

Total point scores were then compared and the species ra�ked accord:�� 

to these scores. Nurneric distinction betv.ieen species was ::-1r.1rral or 

non-existent in many cases. No statistical ana:ys1s to indicate 

significant differences 1,,1as conducted. This scoring process 

successfully created a rating system that allowed corrparison of 51 

tree species for ten factors and for overall per:orrrar.ce. 

At the present time the pre�ppearance selecLion procPSS 1s 

extremely subjective. The t•.va primary objectives of this thesis ar<· 

to: (1) establish criteria for s�lecting native plants for use as 

ornamentals in the nursery trade, and (2) to establish a method of 

scoring plants on these criteria in order to provide a basis for 
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determining which natives exhib::..1 high potential as competitive retail

ornamentals. 



24 

CHAPTER 3 

METHODS AND MATERIALS 

In order to provide a basis for selecting native plants that will 

have a market demand and compete economically h1i th exoc ic ornar.ienca ls 

already on nursery lists an ornamental scorecard h'as developed. Th 1 s 

scorecard was designed to rate pJant species on aesthe�ic character­

istics and environmental qualities. 

Forty-four plant species were chosen for scorecard e\�:uac10� 

(Table l). Of these, twenty-four \o,iere nac1ve sr::,ecies se2ecced usin<] 

four primary factors. They �ust: (1) be r.ac.\·e :o :-:O0.ca::a; (2) ::o· 

be readily available on the cornrnercia2 ornamenta� ::-.arket; (3) ex:-:1b:­

obvious visual characteristics that give pro�ise for orr.ar-€nta: use; 

and (4) be available for photographing in a cultivated situation. 

In addition to satisfying these criteria the native species 

scored in this project had to exhibit ornamental fX)tent1al. The 

definition of ornamental potentiaL and the selection o: species �ha� 

exhibit this potential is a somevhat arbi tr arJ process. This au· hor 

defined ornamental potential as the out 1dard promise of a plant species 

to provide positive visual and/or functional qual1L1es 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 in Montana. All are cornrnonly used 

in Montana landscapes, readily available on che comrr€rcial ornamental 

market, and are not native to Mor.tana. Exotic spec1es i·:ere selecLed 

that could be paired with the native species for a future consumer 

preference test. 

Table 1. Species scored by the ornamencal scorecard. 

CODE 

ANMA 

ANRO 

ARCA 

ARFR 

ERUM 

SPBE 

AJRE 

CE'ID 

roTA 

SESP 

VIMI 

SCIENTIFIC NAME ** 

GROUNDCOVERS 

Anaphali� �rgaritacea (�.) a. & �- * 

Antennaria rosea Greene * 

Artemisia cana Pursh. * 

Artemisia frigida Willd. * 

Eriogonum umbellatum Torr. * 

Spiraea betulifolia Pall. * 

Ajuga reptans L. 

cerastium tomentoscm L. 

Potentilla tabernaimontanii .fl.sch. 

Sedum spurium sieb. 

Vinca minor L. 

* Indicates species is native to ;1ontana

CQ\1MOt, NAME 

?ear:y S\'er:as·-1::9 

?inr. Pussycoes 

s1:ver sage 

Fringed sage 

Sui :ur guck'.-:r.eat 

Sh1n1-:ea: Spi�ea 

Buo l e·,:eed 

SnrY.·.'- 1 r. -Sumrr,e r 

Spring c1nguefo1� 

Dragon's Blood 
Sedurr 

Per .: i.,1 i n k : e 
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Table� (Con 't) 

CODE 

ABGR 

ABLA 

PIEN 

FICO 

ABCO 

PIGL 

PIPU 

PISY 

CLLI 

SCIENTIFIC NAME ** CDMMJN NAME 

CONIFEROUS TREES 

Abies grandis (Doug. ex D.oon) Linell. * Grand fir 

!ili!es lasiocarpa (Hook. ) Nutt.* tdrine ri r 

Picea engelmannii Parry ex. Engelm. * �nnelmann Spruc1' 

Pinus contorta v. latifolia Engelm. *

Abies concolor (Gord. & Glend.) Lindl. 

Picea glauca (Moench) Voss v. densata 

Picea pungens Engelm. 

Pinus sylvestris L. 

VINES 

Clematis ligusticifolia Nutt. * 

:..,0d<__1er'o 10 P: r1r 

Concolor Fir 

0' ack P 1· 1 1 c: � ,.. • · .,.L- •. ..L-- • .. .. ..... '-- ... 

Colorado S['!'Ucc-

SC :J: C �-- ? l � -=-

·.-:es.:.e!':-; c:c:-._;·

PAQU Parthenocissus qujn(!uefolia (�.) Plar.c� .. * ·::rc::-:ia C!'r·c-:·c-:.-

HULU 

LOSE 

ACGL 

ALIN 

BEDC 

LAOC 

rorn 

Humulus lupulus L. 

Lonicera sempervirens L. 

DECIDUOUS TREES 

Acer glabrum Torr. * 

Alnus incana Nutt. * 

Betula occidentalis Hook *

Larix occidentalis Nutt. * 

Populus tremuloides Michx. * 

!:'Jr'S 

�ru� -- t:o"eyc: 1 ·cl".· r•... ..� ... "":.:-._ .. .. -u. ·--

·.-·inc

Pocky :-:ounta::: !·'.a!'): ♦•• 

Thin:ea: .l\:cier 

1,•:ater 81 rcr. 

\·/estern Lard-: 

Quaking Aspen 
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table 1. (Con't) 

CODE 

ACGI 

LASI 

SOAU 

CEVE 

CELE 

PHLE 

PU
T

R 

RHTR 

RIAU 

MMQ 

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 Douol. 

cercocarpus ledifolius Hutt. *

Philadelphus leh·isii Pursh. *

Purshia tridentata (Pursh) DC * 

Rhus trilobata Nutt. * 

Ribes aureum Pursh. * 

Mahonia aquifoliurn (Pursh) Hutt. 

Philadelphu� x virginalis Rehd. 

Ribes ale_inum L. 

Syringa vulga�i� L. 

Viburnum trilobum L. Co!ll[)acta 

CONIFEROUS SHRUBS 

Juniperus cornmunis L. * 

Juniperus chinensis L. 'pfitzeriana' 

COMt'-'O�J NAME 

/\f!1U r t·lar 1 e 

s i ber i an Late� 

r.urorear. :-'oL:n:: .=.1:;

Ash 

Sno'.•:brush 

cur:: ea: >:oL::�::. a:� 
···a�rv-,a...,, ·
. • • l\J' � 

• • J 

!.-e·.,·: .s '.-'.OC-<( r �:. :c•

:\�:.e :ore 
� .:. : . f-' :' ! !" t� s: �

SKu��C�JS� SJ�a� 

C:o :rler: r·_.. r r a�: 

Ore<]or. -0 rape 

I . ' 
• 1 r<J1na-

:'.oci<cra:--:c;e 

/\:p1:1e cur!:'a:1:. 

cor.-on :.,i :ac 

D. 'cl[ C ;; , nr,b•Jr:.... I, .I.. • • ... j .  . .:J. : 

cranber ::-y

COITTT'On _:un1per 

Pfitzer Juniper 

** Authorities used were Little, 1979; Railey and Railey, 1976.
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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 in 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 :actors 

scored in the Aesthetic scorecard portion of this study. 

All of the environmental factors scored provide a measure o: a 

plan's ability to satisfy specific environrrental cond1L1ons or to 

determine the economic feasinility of marketing the p:ant as an 

ornamental. The factors scored in the environmental scorecard ·.•:E:re 

lifespan, transplantability, propagation, maintenance;c.iean�1�ess, 

soil texture and pH, moisture regime adaptability, exposural 

adaptability, insect 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 v:ere compiled into photo sets for each 

species to be evaluated. Written descriptions included mature size, 

details of leaves, fruit, bark and f lov1ers which may not have been 
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successfully portrayed in the photographs. Length and time of bloom

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 locaLions h>ere

selected so as to give a broad representation of the species. 

whenever possible photographs were taken of the plants in a cultivareu 

setting. In a few instances Kodacolor prints were not available. 

Polaroid prints from Kodachrome slides \,'ere substituted in these 

cases. Sets were color coded according to plant type. color coding 

allowed easy organization of plant type groups, alerted evaluators r.o 

plant type categories, and s 1mpi f ied score recording. These sets ·.•,€ re 

sent to 28 evaluators in one or two mailings at their pre:erence. ':'he 

first mailing consisted of 11 groundcovers (coded pink) and 9 

evergreen trees (coded green). The second Tailing included� v1r.es

(coded pink), 8 deciduous trees (coded yellrn,1), 2 evergreen shrubs 

(coded blue), 3 broadleaf evergreen shrubs (coded blue), and b

deciduous shrubs (coded blue). sets were identified onlJ by a photo 

set number, not by plant names. The 28 evaluators 1,,.,ho participated 1n

the project were professiona�s i� the fields of :andscaping, 

horticulture and botany (Appendix F). All of the evaluators had 

previously agreed to participate in the project through vff it Len and or 

verbal correspondence. 

The scoring scale of l to 5, with l being 101,,1 and 5 being high 

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 scorerl as a 3 and a trait that had a very

positive or enhancing effect scored a 5. Form, habit and seasonal

character is tics were weighted t\vice 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 \vith plant type and 

characteristics scored (Table 2). 

Table 2. Characteristics scored and point value for clan: types. 

Plant type Aesthetic Characteristic 

Form/habit Flower Fruit Bark Leaf seasona� To a: 

Evergreen Tree 10 5 5 _o 35 

Deciduous Tree 10 5 5 5 5 10 �o 

Broadleaf Shrub 10 5 5 5 10 ") -..JJ 

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 

l I
I I I 
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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 rah' score 

to percent conversion formula is: 

Total of Evaluators Scores 
X 100 = Overall Aesthetic Score 

(Perfect ASC Total) x (# of Evaluators) 

(ASC=Asthetic Scorecard) 

All other scores were presented as means co11pared to point \·alues 

1n Table 2. 

Raw scores were then used to rank the species \·,'lth1n p:an: tyi:-e 

groups. 

Mean scores were then analyzed using Tukey's s:udentized Range at 

the .OS level of significance (Neter and Wasserman, 197.;). Species, 

evaluator groups and native species versus exotic species grou9s ·,,:ere 

analyzed. To reduce factor sample size variation, all incomplete 

entries were deleted. 

The Aesthetic scorecard is presented in its entiret1 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, rroisture 
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regime adaptability (both drought and flood tolerance), exposure 

adaptability (temperature, light and \vind), insect resistance, a; 1d 

disease resistance. The scoring criteria and scale definitions are 

described in Appendix E. 

Prospective evaluators ¼>ere asked to fill out the matr 1x shm.n 1n 

Appendix E. They were then sent a scorecard for each srec1es t '.;L')Y

agreed to score. Evaluators were asked to score only those categortes 

they were professionally qualified to evaluate. (See evalua+-or 

request letter-Appendix E.) The scorecard included currer.t 

information from the literature in each category being scored and 

asked for additional information evaluators cou .!d !?ro,: 1de o:-: - �a· 

species in that category. Evaluators then scored the sr-ec: es JS::�\: .:i

scale of l to 5. One being poor or narrrn,: range o: ada!;:a:::: :::- , .; 

being moderate, and 5 being excellent or v-:ide range of adar-tab1:::.· '/. 

An example scorecard appears in Appendix E. 

All environmental categories were given point values of 5 ar.d 

totaled for each factor scored and for overall env1ror.�er.ca� sco�es. 

overall scores were converted to a percentage of Lhe poss1h:r. · <.1 

standardize the per feet overall score at 100. The ra· .. ; score co 

percent conversion formula is: 

Total of Evaluators scores 
X 100 

(Perfect ESC Total) x (# of Evaluators) 

= overall Env1 rorn:-€r:t.c1_;_ 
score 

Species were then ranked according to scores within plant tfpe 

groups. Mean scores were analyzed using Least Significant Difference 

at the .05 level of significance (Neter and vlasserman, 197�). 
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Evaluators for the environmental scorecard \vere professionals in

the fields of ornamental nurseries, landscape architecture, 

horticulture or botany. Environmental evaluators are listed 1n

Appendix E. 

The environmental score and aesthetic score \vere weighted equally 

and combined for an overall ornan�ntal score. 

I I

I I ,
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CHAPTER 4 

RESULTS AND DISCUSSION 

The ornamental scorecard developed as a result of Lh1s research 

successfully enables evaluation and comparison of plant species as 

ornamentals. The degree of success var 1es \vi th plant types. 

Deciduous trees, deciduous and broadleaved shrubs, vines and 

groundcovers showed the greatest differences :or aesL�eLic gual1ties. 

Evergreen trees and shrubs exhibiced min1ma.l s:aL!St!cal d!�:ere�ces. 

The environmental scorecard showed little stat:..st1ca: d:.::ere�ce :or 

any plant type group, but does a 1101,,: :or compar :.sons oec ·.-:eer; spec! es 

and for overall environmental rankinss. A cor.nina:1or. of aes:het1c 

and environmental scores into an overall ornamental score a: lm•:ed

species ranking and al lowed some numeric di st inc;: ion bEt :,,teen cer ta 1 r: 

species for specific traits, but did not allow for stat1st1ca· 

analysis. 

several problems with using an aesthetic scorecard to evalual 

ornamental potential were noted. Most of the prob�e,:-i.s encount.ered 

center around the issue of subjec·:ivity. An evaluator'� personal 

tastes and biases appeared to enter into the scoring process. This 

seemed to result from the evc:iluator, s previous kno·,Jledge of certain of 

the species used. such previous knowledge rray have led to opinions 

about the species. These personal opinions have been structured by 

visual qualities and culturaJ requirements and adaptations. Thus, 
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even though evaluators were instructed not to consider cultural and 

environmental factors some bias in their scores may have been 

introduced. The existence of this bias was confirmed through 

evaluator comments made in 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 photograrhs should 

have been taken under the same light conditions, at the same time of 

day, at the same point in the factors development, · .. .-i th the same 

background, using the same camera and film throughout. This cou:d not 

be done. Thus, scores may vary according to the photographs presenLed 

for each species. Also, the photographs depict a �ew 1nd1v1duals 

which may or may not be representative of the species populat:or.. 

several Polaroid reprints of Kodachrome slides ;.,1ere used due to 

economic and time restrictions. The reduced gua�ity of these 9r1n:s 

is reflected in the scores these plants received. Also, eva:uators 

may have scored species they were familiar \•li th using :nental !)ictures 

formed from their experience v1itr. them to augment the µhotograpr. 

display. 

Much of the bias within the aesthetic scorecard can be just1fi0d 

simply by realizing that visual qualities are constanLly subJect to 

personal taste and opinion. "Beauty is in the eye of the beholder." 

Another problem with the analysis of aesthetic scores lies in the 

inconsistency of evaluators to assign scores to every species for 

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

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

the sample size varies from species to species and character to

character. 

A final problem encountered in the scoring of aesthetic traits 

was the variance in evaluator interpretation of the scoring scale. 

The scale was clearly defined in the Guidelines and InstrucL1ons for 

Evaluation as presented in Appendix E. But, sorre evaluators failed Lo 

interpret the scale consistently or to utilize these guidelines at 

all. 

The aesthetic scorecard allowed for statistica� manipulation o: 

evaluator scores. But, due to the great variatio� in sarr�le s:ze 

between species and between factors \•:ithin species the er.v1ronf."€r:;:a� 

scores could not be accurate�y analyzed. A much 9reater nu�.oer of 

evaluators was necessary in order to get an even d1st�1bution o: 

scores across factors and species ,•:i thin plant tJpe grouf>s so :::a;: 

scores can be reliably analyzed. 

Statistical analysis was done on all env1ronmenta� scores us:�c 

Least Significant Differences at the .OS level of s1gn1ficance. Th1s 

analysis indicated few statistical differences bet1,1een spec 1es. The 

lack of statistical significance is the result of several factors: 

first, as already stated, the variance in sample size 1s great and 1n 

most cases sample size is too small to give reliable mean scores. 

Second, more cultural and functional inforrration is available on 

commonly used ornamentals than on native species not on the market. 

In general, professionals in the nursery trade and plant sciences 

fields have had more experience with the commercial ornarrentals than 
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with the untried natives. Thus, it is much easier for evaluators to 

score commonly used ornamentals than noncomrrercial native plants. 

scores for exotics may be more re liable because of this knrnvledge and 

experience concerning species tried-and-true responses. 

Another major area of concern when scoring environmental and 

cultural factors is the lack of a reference base for scores. IL is 

difficult to compare species that have been thoroughly researched Lo 

untried species for several nf the factors scored (i.e. transµlant -

ability, maintenance/cleanliness, and ease of propagation). Hope:ully 

this research will provide a basis of comparison for future scor1n� 

attempts. 

The results of the statistical analysis follows, organized 0y 

plant types. All statements concerning groups and scores are :n 

relation to the statistical analysis u�less seated as ra� score 

comparisons. All statements conc'?rning rankings are oased on :-a·�.­

numeric scores. Statements r.ade concerning actual responses o: 

species to environmental and cultural factors are based on lh� 

1 i ter ature reviewed, persona 1 exp1�r i ences and cva l uator corn.menL s. 

Groundcovers 

Of the eleven groundcovE-r sp'?cies scored, seven were ranked !L

the top group ( Table 3). Of thes': seven species Antennar ia rosea and 

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

common use as ornamental groundcovers. These two native species are 

accompanied in this top grouf · by _i/inca minor, sedum spur ium, cerast i ur� 

tomentosum, Potentilla tabernaemontanii, and _t.juga _r�ptans, the five 
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most popular and common groundcovers used in Montana (as determinPd lw

a review of nursery lists). The rankin<J of t\·:o natives \,'ith alrea<iv

proven species indicates good marketin<J potential for these species.

Artemisia cana* and Anaphalis marcJaritacea* \"ere the lrn-:est

ranked species. Their scores were lower than all buL sriraea

betulifolia* and Artemisia frigida*. The lower scores of these four

species do not necessarily indicate poor visual <]ualities, hue rac.�e!." 

may indicate poor photographic representation and1 or evaluator hiases. 

Fruit does not appear to be a differentiating characteristic Eo!."

these eleven groundcover species. Had groundcover species, s�ch as 

Arctostae_hylos uva-ursi (L.) Spreng. (Kinnikin1ck) or :-:ahor.:.a rer-y:-� 

Lindl. (Creeping Oregon Grape), which have r.ore ,·:sible :!."u:.: !".:? ... :.

included the importance of the fruit scores riay i.ave re-en C:!."ea .. r:::-.

As a group natives scored lower for all factors (�able :s,.

Again, this may be attributed to poor photo<]r aphs ar.c or e:.'a: :.1atc�· 

biases. A factor which rray be indicated by these scores :s ::,;�e 

tendency for evaluators to score familiar species higher. :<en:a: 

images of known species may augment the photO<Jraph display and oiai:· 

evaluator scores. 

In comparing evaluator <Jroups, nurseryrren ·✓s. botanists :;s. 

horticulturists vs. landscape designer/architects, !i�tle d1�:erenc0 

is indicated (Table 16). Only for flower did botanists sc-orE=-

higher than nurserymen and horticulturists. This may be due Lo a 

greater appreciation of floral detail by botanists, or the botanists 

* Indicates species is native to Montana.
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may have been more familiar with native species thnn the other 

evaluators, or the botanists as a group riay have feh�r cultural 

prejudices than do the nurserymen and horticulturists. 

The environmental scores indicate fei,,1 differences bet \\'een 

groundcover species for the 13 factors scored (Table 4). 

The transplant scores indicate that the groundcovers 9roh·n and 

sold commercially are more easily transplanted than the natives. Four 

of the six native Montana species rank in the lowest 9rour. Anaphal1s 

margaritacea* ranks number one. This is probably a reflection of t�e 

low number of observations available on this species, rat�er :�a� a 

true indication of its transplant success. '.\it� mre researc� a�d 

experience the ease and success of transplantin<J natives :10:--.: be

increased. 

The scores for soil texture, soi! pH, insect resistance, a::� 

disease resistance indicate no differences bet·,,:eer. spec:es. -:-::e 

native groundcover species seem to be evenly distributed across ::-;e 

range of evaluator scores. Natives rank hi9h for s011 ph to!cra::c0,

insect resistance and disease resistance. The insect and disease 

scores for the native species are based primarily on literature and 

evaluator experience on the species perfor�ance in their native 

environment. These species may not be so insect and disease :ree 

under cultivation where introduced to exotic pests. 

The range of scores for insect and disease resistance is narrow 

indicating these eleven groundcover species as a group are relatively 

free from harmful insects and disease pathogens. 
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scores for lifespan, ease 01 propagation, cleanliness/maintenance, 

and wind tolerance indicate a minimal amount of statistical variation. 

The differences indicated are mir.or and are probably inaccurate due to

the wide variation in sample size for all four groups. 

Of six groundcover species in the top group five native Montana 

species rank 1, 2, 3, 4, and 6 for drought tolerance. one 

consideration when examining these scores is that most of the native 

species selected for scoring are dryland plants. Three exotic species 

scored ranked ninth, tenth and eleventh for droughc tolerance. �he 

same three species ranked one, t\\'O and three for flood tolerance. The 

exotic species scored are conmonly cultivated in the urban suburban 

landscape where irrigation water is a\·ai _ab_e. As ·,:at er conse r ,_. inc 

landscapes become more desirable due to \•:ater shore ages, researc� o:-: 

propagation, cultivation and marketing of native dry_anci species ·.-:1l�

increase in importance. 

The two species of Arter.iisia ranked very 10·.•1 for a :.1 aest!:etic 

characteristics, but ranked first and second for ter.perature 

adaptation, second and third for drought tolerance, and :irst and 

third for soil ph adaptabili y. Vinca minor ranked first for overall 

aesthetic value but ranks last for temperature adap ation, 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 ornamental 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 v.'ere scoring the 

range of light conditions to which the species are adapted. Generally 

the sun loving species scored 1.60 to 2.67 indicating a narrow ran<Je 

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 li9ht conditions t�ese species �ill 

tolerate but may not accurately reflect a true r.:erarch1a: �ar.k1n9 o: 

the eleven species' light tolerance levels. 

In comparing the natives as a group to the exotics feh· 

differences are indicated (Table 17). Natives �ere lower �han exotics 

for ease in transplanting and flood tolerance, nigher :or drought 

tolerance and temperature adaptation. These differences seem to 

accurately reflect differences found between the species. The lack cJf

statistical difference found for the remaining factors 1s due largely 

to the small and variable sanple size. 

The overall environmental scores 1,,1ere used to rank these elever. 

groundcover species (Table 4). sedum spurium 1,,1as first, Artemis1a 

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 irrportant 
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interaction of environmental and aesthetic characteristics in the

selection of ornamental species. 

The combination of overall aesthetic and overall environmental

scores changed the aesthetic score rank1ngs very little (Table 4).

coniferous Trees 

In the coniferous tree qrour very little statistical difference 

was observed overall (Tables 5 and 6). Picea engelmannii*, Abies 

concolor, Abies lasiocarpa*, Picea pungens, Abies grandis*, �inus 

syl V§'Str is, Picea g lauca v. densata, and Lari x occidental is* rave· 

together in one group for overall aesthetic value. 

Pinus contorta v. latifolia* and Larix s1b:r:ca score 

significantly lower than Picea engelmannii*, Abies concolor, Ao10s 

lasiocarpa*, and Picea pung_e_r1_s for overall aesthetic scores ar.d for:. 

The native species as a group received higher forrr scores thar. the 

exotics. 

Not surprisingly, Pinus sylvestris received the highesc score for 

bark. Picea engelmannii*, Abies concolor, and Larix sibir1ca al: 

scored in the same group with Pinus sylvestris. As a group the five 

native species ranked lower for bark than the crnnrrercial spec1�s 

(Table 18). 

Apparently leaf is not a distinguishing character 1st ic bet1.-:een 

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 or th<:• nePdles had been included in the photo sets this score

may have been more distinguishin�i. 

The two species of Larix received the lowest scores for seasonal

characteristics. Apparently the green color year round weighs heavier

than seasonal variation in the minds of these 27 evaluators for this

plant type. 

Neither buds nor cones '.vere scored. Although, both 

characteristics have distinctive visual irrpact in the landscape, they 

are not primary considerations when specifying or purchasing a 

coniferous tree. The scoring of these factors may have \•:idened the 

margin of difference between the coniferous tree scores and E)err.aps 

would have been a useful and interesting characcer1stlC to score :or 

this reason. 

As a group botanists scored the ten species higher than the o·ner 

evaluator groups on aesthetic characteristics (Table 19). 

Although not widely available, Larix sibirica was included :o 

provide a comparison for the native Larix occ1dencalis. �arix 

sibirica scored lower (although not statistically different) than 

Lar ix occidentalis* for all I.Jut bark v1here 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, P1cea 

en9elmannii*, Abies lasiocarpa*, _Abies 9randis*, and Larix 

occidentalis* are the primary species that merit further research on 

the basis of aesthetic values. Pinus 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 atter.1pts on aesthetic characteristics, all 

factors should be weighted equally and evaluation of detailed 

characteristics should be considered. 

The environmental scorecard for coniferous trees revealed fe\\· 

differences between species. No differences \,·ere indicated for 

transplantability, propagation, soil texture adaptability, flocx:l 

tolerance, wind tolerance, insect resistance, or disease resista�ce. 

In general the differences indicated by the analysis for �he 

other environmental factors are not reliab:e. sa;:-.p�P s:zes range :·ro:r. 

only one observation to 10. This variance in sa�ple size does not 

allow for reliable statistical analysis. 

No scores were available for soil texture or soi� p!-: :or :.,ar::-: 

occidentalis*. Abies lasiocarpa* was not scored :or so1: E)H 

(Table 6) . 

In comparing the group of native species to the exotics the 

exotics appear to be more drought tolerant and rrore \•:idely adaptable 

to soil texture and pH variations. These differences may be 

indication of true responses by the exotic species to environmenLal 

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 �lvestris 

second, Picea g_lauca v. densata third and Abies lasiocarpa* forth· 
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picea e_!)gelmannii* which was ranked number one aesthetically dropped 

to seventh. Abies concolor drOPF'ed from second to sixth. Again the 

important interaction of visual and environmental functions is

illustrated. 

overall ornamental scores (Table 6) ranked Picea pungens firsL, 

Abies lasiocarpa* second, Pinus sylvestris third, Abies concolor 
---

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

engelmannii* and Abies )asiocarpa* should be primary considerations 

for further research. 

Vines 

TWo native and two exotic vines were scored on their aesthetic 

characteristics. One of the natives, Parthenocissus guinquefol:a :s 

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

as a reference base for the other native vine, c:e�atis ligusc1c1:o::a 

(Table 7). Both natives ranked higher for fruit than Hurnulus Lue_ulus 

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

and seasonal characteristics along \•1ith Lonicera serrpervirens. 

Parthenocissus* scored higher for leaf characteristics than a:i 

three of the other vines. clematis* and Lonicera scored significantly 

higher than Humulus Lupulus and Parthenocissus quinguefolia* 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 distinguishiny factor for vines and as such should

be eliminated 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). 

sut again, Parthenocissus* partially fits the definition of the 

commercial ornamentals as well as the native group. And, Humulus 

Lupulus is not readily available on the Montana retail market, bu \•1as 

included to increase the reference base for the vine group. 

No differences were determined beti,.:een the :our vine species for 

soil pH adaptability, drought tolerance, flood olerance, ·.-::::a

resistance, insect resistance, or disease resistance. In ger.era� thP

species ranking for each of these factors do not necessarily re:lect 

the species actual known responses to these environmental, culturai 

factors. 

The differences indicated by the mean scores for transplantabil1ty 

may not be accurate. The sample size ranges fror.i five observations 

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

The analysis indicates that Clema, is l igust ic if ol ia * is :rore easily 

transplanted then Humulus Lupulus, but none of he information froffi 

the literature or evaluators indicate that this is true. The same 

statements can be made for propagation scores. 

The analysis of lifespan scores indicate that Parthenocissus 

quinquefolia* is longer lived than Clematis ligusticifolia* 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 :J). 

The maintenance/cleanliness factor analysis also reflects 

inaccuracies in the scorecard. Parthenocissus guinguef�lia* is ranked 

with Lonic�ra �empervirens as being relatively loh1 maintenance. Bul 

as experienced evaluators comment Parthenocissus guinguefolia* 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 is less 

adapted to extreme temperatures than the other three v:nes. This 

analysis accurately reflects the true responses o: �hese s9ecies �o 

temperature extremes. The analysis for light range adaptab1l1ty a:so 

accurately reflects these species' responses to various light 

conditions. 

Overall environmental scores rank Parthenoc1ssus guinquefolia* 

first, Lonicera sempervirens second, clematis ligusticifolia* third, 

and Humulus Lupulus forth (Table 8). 

When aesthetic and environmental scores are corrbined (Table 8) 

Parthenocissus quinquefolia* remains number one for o-1erall ornanental 

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 environrrental scoring 

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

structure. 

oeciduous Trees 

six deciduous tree species �ere included for scoring in the 

ornamental scorecard. Of four species naL i ve to .\iontana one, i)oru: us 

tremuloides*, is cur rent ly vc·ry popular in Lhe landscaping industry. 

It was included in the group to expand the number of species being 

scored and as a basis of comparison for the other native species not 

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

Populus tremuloides* scored significantly :rn-:er than Acer �i:1::a:a ar:d 

Sorbus aucuparia for overall aescnetic va:ue (�ao:e 9). It ��s 

significantly lower for fruit than all other spec:es except se::u�a 

occidentalis*. When comparing th1= other three natives ·.•:itr. ?opu:cs 

tremuloides*, raw scores for Alnus incana* �or overa!:, �orr, �:o��r 

and seasonal were higher. setula occidenta2 is* scored s::a: 1st ica: :'/ 

equal to Populus tremuloides* for all Eactors and Acer glaoru:r* ·.-:as

equal for all factors except fruit where it was significantly higher 

than Populus tremuloides*. On this basis, all three of Lhe other 

natives scored have the potential to equal or surpass the 

marketability of Populus trerr.uloides*. 

Overall sorbu_s _c1_1..1cue_ar ia v1as the highest scored species, 

statistically equal only to Acer <Jinnala. sorbus aucupar ia also 

ranked highest for floral gualiti::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 
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suitable photograph was unavailable. This maple should probably rank

nearly equal to Acer ginnala. Second, the selection of species to be

scored was somewhat arbitrary anrl by no means all inclusive. several

exotic species with inconspicuou� flowers could have been included for

scoring. The species selected portray a variety of characteristics

over a wide range in order to better test and develop the scoring

tool. 

Sorbus aucuparia was the highest ranked species for fruit, again 

equal to Acer ginnala. Here again a \·1ide 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 Lhe :or:-:i scores, 

indicating that this characteristic is not important :n nur.erica�ly 

differentiating deciduous trees. In another scorecard form m1ghr be

deleted or weighted the same as the other factors. 

Acer ginnala ranked lowest for bark in the sa�€ group as Acer 

glabrum* but lower than the other four S!;)ecies. 

Leaf was not a distinguishing characteristic. 

leaf color was not indicated by evaluator scores. 

Apparent�y :a:.i

In the seasonal category SoI_bus �ucuparia received the highesL 

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

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

grouped with setula occidentalis* and Populus tremuloides*. 

Acer ginnala ranked fairly high for all categories except bark. 

Much of its success may be attributed to the excellent specimens 

presented in the photographs. 
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The nat i VPS as a yroup :.;con·d lm-.1er for form, f lOh'er, leaf, 

seasonal and overall aesthet�c characteristics (Table �4). This �oor 

showing is due primarily to the species selected and \,:ould vary 

considerably with other species. The scorecard use should be 

emphasized for comparing individual s1'ecies rat her than for group 

generalizations. 

This group of species is quite diverse in their visual qua:it1es. 

The number of species is limited, the number of obsen·at ions is srr.al l 

and variation from the mean ts wide. 00sr:-ite Lhcsc' µrohler.r, tl1<:' 

statistical analysis 1,,;as sen.,itive enou<Jh to obtu:n nood s�a::-1�.-;t.ica! 

differentiation. 

The analysis of the environnental scorecard �or decidu0us �ree 

was not so successful (Table 10). No differences \•:ere :nd1ca::ed :er

ease of propagation, soil te:<turP, or temE)era1 u::-e ada�rat:on. �e-·.et

differentiation between these six s�ecies v:ere expec-ed par- :.cu:a� �y 

for temperature. Populus tremulc,ides* is grrn·.n ir: :-:-uc:: :-:ars:-:E-r 

environments than sorbus aucupari_§_ \·Jill tolerate, yet no difference 

between these species was de':.ermined by the statistical analys:s. 

As with groundcover s the group o� native Sp€C i es ,,,as lov:e r f, Jr 

ease of transplanting than t!ie cc•mbined exotic specH:S (Table 26). 

Again, further research and <�xper ience 1,,;i th the natives �ray e: i:m r.a� ,, 

this difference. 

Poe_ulus tremuloides* scored lov1er for 1 i fespan than Acer ginnala 

and Sorbus aucuparia. The ot.her three species were not different. 

Populus tremuloides* is known to be short lived and should be ranked 

low as the analysis indicated. 
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sorbus aucupar ia ranks lOh'er for maintenance cleanliness facL ors

than Alnu.s incana* and Ac�_r 1Jinn,1�. rt 1s surpr1s1ng that the n'E'ssy

fruit of Sorbus did not rank it lower in conparison with the other

three species. A larger samµle size miyht brin0 this difference out

more distinctly. In general the natives \vere more maintenance [rel'

than the exotics (Table 26). 

populus tremuloides* is adarted to a \\·ider range of soi: pr. 

conditions than is Sor bus aucupar ia. Di ff erenL iat 1 on beC\�·een the 

other species is poor. Here again a larger sa:rp�e size :1,1ahL 

distinctly describe the diffP.renc-es in pH adaptao1L�y oec·.•:ee:: · :.t:>se 

six species. 

Scores for drought toleranc� range fro� 1.00 �o 3.SJ ' -· - . 
(: : :10: 1.. �1 '-

that none of the species sco::-ed 1s parL1cu:ar :y drou<J:.c :ole::-a::c. -·\C-,.. � . --

ranking of the raw scores indicates the re iat 1 ·;e drouql.: to 1. er a: .ce ot 

each species in relation to ·:he others. As a c.:roup t.::e r.a· ::.:e sr,-ec:,�s 

are more drought tolerant than tr.e exo;: ics ( Table 26 l. 

The scores for flood to:era�ce indicate a wide range of 

adaptability between these six species. Alnus 1ncana*, Betula 

occidentalis* and Acer glabrum* 2:re grouped t oget r:er as ;_he :rosL f looc 

tolerant species. Populus tremuJoides* ar;d Sorr!U!.J aucupar .c.t scoreu 

significantly lower for flood tolerance than Lhese ·hre,, spec:r•s. 

The range of light taler ancE· levels is not we 11 de: 1 r.ed b1' the·

statistical analysis. Populus tremuloides* 1s very 1ntolerar.t of

shade but is ranked equivalent tu Betula occidental1s*, Acer g1nnala

and sorbus aucuparia. All of these other species can tolerate sor.e

shade, especially sorbus aucuparia. Alnus incana* and Acer qlabrum*
--- -----
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are well adapted to a h1ide rcmge •)f light ievels and rank one and cwo

as significantly more adapLivc Lhun J1opulus Lremuloides*.

Disease and insect 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 pests. These

two species are ranked fifth and sixth for insect and disease 

resistance, significant from all four other species for disease 

resistance. Sorbus aucuparia scored lower for insect resistance than 

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

species to score below 3.00 for insect resistance. 

In general the natives here :X>re wind resist.ant and more insec;: 

resistant than the exotic ornamentals (Table 26). 

Because sample sizes for Alnus incana* and Betu:a occ!cier.ta:!s* 

are consistently low, their scores �ay be less re:1able :har. :or :hose 

species with larger numbers of observations. 

Despite their poor performance as a group aes:hetica::y, the 

natives' perforrance environr 1entally merits their consideration as 

Montana ornamentals. Environmental overall scores rank the :our 

natives first (Alnus incana), third (Betula occ1dentalis), for�h (Acer 

glabrum), and fifth ( Populus tremuloides). 

Overall ornamental scorE:·S rank Acer ginnala first, Al nus 1ncanc.1* 

second, Sorbus aucuparia third, �etula occidentalis* forth, Acer 

glabrum* fifth, and Populus !remuloides* sixth. When Lhe coJTTlercial 

success of Pop_ulus tremuloide�* is considered, the other three native 

Montana species exhibit good mark�ting potential. 
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sroadleaf and Deciduous Shrw� 

Of the eleven shrubs in Lhi�· plcint tyv� qroup three are broadlear

shrubs, six are native to Montana. Four nf these nal1ve shrubs rank

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

species then should be stronlJly considered for ful ure research, they

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

flower, third for fruit, fifth for leaf, and four Lh tor season a i 

characteristics; Rhus trilobdta*, ranking fourth overall, second :rr

fruit, fourth for leaf, and !=ifth for seasonal; ceanothus velutinus*, 

ranking fifth overall, fifth for form, fifth for �lrn,·er, sixL�'! fo:.· 

leaf, and sixth for seasonal; and cercocarpus �ed::o:1us*, ra�ki�9 

sixth overall, sixth for for:-:i, s:xth :or leaf, and :::-.:rd :or Sh1S :-:a: 

characteristics (Table 11).

The natives as a group scored lm,1er for fori· ·.-:.n1c'.--: :--:.0�:: De 

attributed to the lack of native specimens a·;ai:aole .:r. cul;..l·:a:e-c 

settings (Table 27). If these species ·.-.,ere gro·.-.n l:: a cul.:1\:atec 

setting and maintained for form like the photograp:1ed cor.merc:a:::., 

available species, their fon, scores may have been higher. 

Three natives (Ribes aureum*, ceanothus velut1nus*, and 

Philadelphus lewisii*) ranked in the top group for floral 

characteristics. The photograph for ceanothus ve:ut1:lus* ma/ �a·.,i:. 

biased this score because it depicted a very show1/ close-up of t�e

Ceanothus flower. The actual floral display 1s not really as effE-Ct1ve

as this photograph indicated. The ranking of Ribes aureum* 1n tr.is

group certainly warrants attention. Further scorecards should utilize

flower photographs taken f ron the same aspect.

j 
I 
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For all factors the native J�iladelphus 1e�isii* had ra� scores 

greater than Philadelphus x virg1naJi� \,·hich is comrr.only planted 111

our area, indicating it may ne a better Ph1_ladelrhus species for

Montana. 

seven shrub species ranked t ogeLher in L11e h1�hest group for iec1: 

characteristics. All three broadleaf evergreens are 1n this group, 

but somewhat surprisingly rank 2, 3 and 6 \·:i th '.·iournu11 opu.ius �iar.u:r 

ranking as number one. Rhus tr i j obata * ranked four th and Ri bes 

aureum* fifth. These scores indicate chat seasonal fall leaf color 1s 

a desirable trait when compared to broadleaf evergreens for :hese 2-

evaluators. This contrasts �ith t�e con�ferous :ree :ea� scores �;;ere 

the Larix fared poorly \•:ith :al: l 
� • _ear co_or. 

As a group, botanists st·orec a:1 fac�or.3 e:,:cPp: fio· .. ,:er :•:<:J:.": 

than the other three evaluator groups ('I'able :.s). 

In general the environmental evaluat ior- s�m:t=C r:.:: ::--r;al 

statistical distinction bet\·l<·en f:-:rub spec:es (':'ao:e :9). Ceano:r.Js 

velutinus* and Purshia tr1denta* are oore difficult t:o trar.spla�L L:.a:. 

eight of the other eleven spt·C ies. Ease of transplanting Lnese ._ :.-:o 

natives might be increased 1,,;ith further researc:. on transp:ant1ng 

methods and container grov1ins. 

Although Phi ladelphus leviisi i *, Ribes aurew·.* a:id ?r.us er i :ol.Ja· a* 

ranked in the top group for t·ase of transp:ant 1ny their scorE-s r.1ay no::.. 

accurately reflect success ir. transrlantjng relaLL'(' to the exotic 

species they are grouped with. 

Mahonia aquifolium and yiburnum opulus '11anurn' received the 

lowest scores for lifespan. Thes<: t v10 sh rubs scored one and t ·110 for 
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overall aesthetic value. The co,nparison of these two categories

expresses the importance of c-emp,·ring aesthetic value \vith

environmental adaptability �hen selecting ornamental plants.

ceanothus velutinus* scored lower Lhan all Len of the other

species for ease of propagation. The difficulty of propagating

ceanothus may be overcome by thorough research, but perhaps research

on the other promising native species should be emphasized. 

Reliable differences between species are not illustrated for 

maintenance/cleanliness, soil texture, soil pH, drought tolerance, 

insect resistance, and disease resistance. The nati\'e s!;rubs as a 

group scored higher for maintenance cleanliness, drought tolerar.ce, 

wind resistance, and insect �esiscance than the exot:c shrubs 

(Table 29). 

The two species of Ribes scored highest for Cood to:erance. 

cercocarpus ledifolius*, Rhus trilobata* and Purshia �riden�ata* 
--·-

scored lowest. These same three native dryland species ranked or.e, 

two and three for drought resista�ce. 

TWo of the broadleaf evergreens, �ahonia �uifolium and ceanothus 

velutinus* scored very low for temperature range adaptation. These 

scores may reflect the need for snm-, cover to prevent 'dinter ourn on 

these two species. All five of the other native species ranked 1n the 

top group of eight species for tenperalure adaptation. 

Light scores accurately reflect the tolerance of these eleven 

species to varying light levels. 

Ten of the eleven species scored viere equal for viind resistance. 

The range of these ten scores was onl; eight-tenths of a point apart. 
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The eleventh species was Mah1mia aquifolium with a score of l. 75,

indicating its extreme susceptibility to \vinterburn in our climate.

Native Montana shrubs scored very \vell for overall environmenLal

factors. Ribes alpinum ranked first, Rhus trilobata*, Ribes aureum* -- ----- --- ---- I 

Philad�lphus lewisii*, and Cercocarpus ledifolius* were 2, 3, 4, ands

respectively. 

combination of aesthetic and environr.iental characleristics rank 

two natives, Rhus _tr~i_lobata* and Ribes aureum* one and t\-:o :or o,·erall 

ornamental scores. These scores reinforce Lhe earlier recommendat1on 

of these two shrubs for furtl1er research. 

Juniper Shrubs 

No differences between l he t·...,·o Juniper shrul s cor-9are?d •.--/! � �l 

aesthetic scorecard were det(�rm1ned. The ra\•: scores ·.•:ere r.1gr.er 

Juniperus chinensis 'pfitzeriana' for all but form (Tab:e 13). 

' ;, \ C: .. ........ 

: o::-

Nurserymen assigned lower scores for overall, form, and seasona: 

factors. Perhaps their scores i•.1ere influenced by their knrndedge o: 

improved juniper cultivars availaole in the nursery :rade (Tab!e 30). 

The only statistical ditferE·nces indicated 1n the environi:len-al 

scorecard for Juniper shrubs were for ease of transplantability and 

light range adaptability. Juniper us communis* scored lo111er than 

Juniperus chinensis 'pfitzeriana' for ease in transplanting and higher 

1n light range adaptability. 

The rating of Juniperus comunis* equal to the very corrmon 

Juniperus chinensis 'pfitzeriana' indicates it could corrpete with this 

popular ornamental evergreen shrub. 
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In order to increase th<> effectiveness of the scorecard for

coniferous evergreen shrubs i.he number o[ spec 1 es scored needs to be

greater and the number of observations per factor need to be

increased. The statistical analysis indicates no alLerations to the

structure of the scorecard itself. 

several general interpretations from the statistical analysis are 

necessary to put the ornamen�al scorecard into perspective. �n 

general the statistical sens Lt i vi ty of the scorecard is im.;. Th is is

due to the small sample size, to the great variation 1:1 �he number of 

observations, both between species and fro!T' fac'"or to :.Jctor \•:ithin 

species, and to the wide dev1ation from the mean. To increase tr.e 

accuracy of the statistical analysis a larger nur.ter o: evalua�ors !s

required. 

The selection of the species themselves a:so biased the 

statistical results. For examplE-, the native species genera:l:_; ·.-.-ere 

more drought tolerant than the eY.otics. This ·.-:as due entirely to 

species select ion, most of the natives scored \•1ere dry land spec 1es. 

Aesthetic scores are equally controlled by species selection. !1s 

discussed in the deciduous tree results, :lower scores for ::he na:ive 

species were low because of t_he �:pecies scored, not because nat. 1 v0

deciduous trees do not have shm•'Y flm,,ers. 

The scorecard thus becornes a tool for corrparison and evaluation 

of individual species rather than a method o[ comparing groups of 

species. Species should be evaluated according to the site criteria 

for aesthetic functions, environrr.ental 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 1,,,1hi le there 

are rrany 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 reauired 

criteria. 

The summary of informatjon currently available f�o� the 

literature combined with comments gleaned from professional evaluators 

participating in the scoring process is presented in 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 djfferences that allow evaluation and

corrparison of plant species t-:nabJ ing select ion of ornamental plants

that fulfill specific visual functions. 

Although environmental scores \vere not obtained in a sarrple size 

large enough to produce reliable statistical analysis, by increasing 

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 cJ base from \·.'hicr. to 

select certain native specie:; thar exhibit ornarrental p0Lenl1a:. 

For further scoring attempts the foll0\,1ins reco:nmendac.ions are ;:-ade:

1) a m1n1mum of 20 scores is necessary for eac� species in each

category in order to conduct reliable statistical analysis;

2) the scoring scale, to clearly indicate the sys terr o� 90s it. i ve

versus negative traits sr:ould be alcered �o a -5, -3, O, 3, 5

scale;

3) evaluators should be carefull/ instructed in correct scoring

procedures and monitored clos�ly to ensure consistent assigr.a· :on;

4) further score manipulation should be conducted to determine

relative factor weightin9 values*;

5) groundcover species should be scored for forrr, flo�er, fruiL,

leaf, and seasonal characteristics all 1,,1eighted equally;

6) coniferous tree species should be scored for form, leaf (include

detail and canopy photographs), bark, cones (pictured throughout

development), and seasonal all 1,,1eighted equally;

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



60 

7) vines should be scored fc•r flower, fruit, leaf, and

weighted 5, 5, 5, and 10 respectively;

seasonal 

8) deciduous trees should be scored for form, f lrn,·er, fruit, bark,

leaf and seasonal weighted 5, 5, 5, 5, 5, and 10 respectively.

The weighting of form should be explored further. A diversity of

species should be scored, exploring the importance of f 10\•:er and

fruit more extensively.

9) deciduous and broadleaved shrubs should be scored for form,

flower, fruit, leaf, and seasonal weighted as 10, 5, 5, 5, and 10

respectively;

10) coniferous evergreen shrubs s�ould be scored for form, fruit, leaf

and seasonal - weighted as 10, 5, 5, and 10 �espec�1vely;

11} a consumer preference test should be develOE-,""ed :o a� i.o:..,r

prospective buyers to evaluate these sarre 44 species on \·1sual

characteristics and establ isr. \,1h ich species they ·.:ou�d r':Jrchase.

This would be the final test of the scorecard. I� ',!Ould prov1de

an indication of 1,-1hich species would corrpete economically on �he

retail market;

12} further use of this system is necessary to determine a1l of the

modifications required tu 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 cultivation, µroragation, and marketing methods:

Groundcovers: Antennaria rosea and Eriogonum umbellatum

coniferous Trees: Pice� en0elmarmii and Abies lasiocarpa

Vin�s: Clematis ligusticifolia 

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

Deciduous and Broadleaved Evergreen Shrubs: Ribes aureum 
and Rhus trilobata 

coniferous Evergreen Shrubs: Juniperus corrmunis 

By examining the scoring process and the result 1ng scores soi:.e 

conclusions can be drawn. First, orna�1er. al S!Jecies can be scored as 

long as the inherent subjectivity of the ::opic 1 s recO<]r.i zed. Secor.a, 

a scoring tool has been developed v1hich should a10 in c.he orna'."'IE'm.a� 

selection process by working as a screen co sie·;e througr. native and 

introduced plant species and pinroint:ing those that exhibit :--.:gr: 

ornamental pqtential. And third, by using the scoring tables as a 

matrix, plants that will perform certain functions o� fulfill cer a1n 

cultural and/or environmenta 1 requirements can be selected. species 

should be looked at individually as to their characterisL1cs, 

functions, adaptations, and ::-equirernents and selec ed on this basis. 

The main objective of any ornamen al research is · o expand and

diversify the plant palette from which landscapes are painted. The

plants selected from this palett<, are determined by the design

setting. A designer must consid!?r the character of the surrounding

environment, the design style to be follov,ed, and the plant
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characteristics that will sa::isfy that style of design. The character

of the design_dictates the character of the plants \,1ithin that design.

rt is the designer's responsibility to maintain design character by

selecting species which will create and retain this character. \✓ith

careful selection native plants that satisfy almost any situation can 

be selected. This is not to say that only native species should oe 

considered when selecting ornamentals. To say this would eliminate 

thousands of valuable exotic species which grace our landscapes \v1 th 

their beauty and relieve the monotony 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 :,.1oncana 

climate is desirable. At tines i� may �ot be des!rab:e to go 

completely native, but it is ah1ays desirable to select hardy, 

tolerant species which satisfy tre desired desigr- cri:eria. 
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APPENDIX A 

OCJTANI C NAME INDEX AND mMr-ON NAME INDEX 
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APPENDIX A 

Botanic Name Index

Botanic Narre 

Abies concolor 
Abies grandis 
Abies lasiocarpa 
Acer ginnala 
Acer glabrum 
Afuga reptans 
Alnus incana 
Anaphalis margaritacea 
Antennaria rosea 
Arternisia cana 
Artemisia frlgida 
serberis aquifolium 
Betula occidentalis 
ceanothus velutinus 
cerastium tomentosum 
cercocarpus ledifolius 
clematis ligusticifolia 
Eriogonum umbellatum 
Humulus lupulus 
Juniperus chinensis 'pfitzeriana' 
Juniperus comrnunis 
Larix occidentalis 
Lar ix siber ica 
Lonicera sempervirens 
Parthenocissus quinquefolia 
Philadelphus lewisii 
Philadelphus x virginalis 
Picea engelrnannii 
Picea glauca v. densata 
Picea pungens 
Pinus contorta v. latifolia 
Pinus sylvestris 
Populus temuloides 
Potentilla tabernairrontanii 
Purshia tridentata 
Ribes alpinum 
Ribes aureum 
Rhus trilobata 
Sedum spurium 
Sorbus aucuparia 
_§piraea betulifolia 
Syringa vulgar is 
Viburnum trilobum 'compacta' 
Vinca minor 

Page 

140, 308 

144, 305 

147, 310 

151, 319 

154, 326 

158, 294 

161, 321 

164, 301 

167, 300 

170, 299 

174, 302 

215, 330 

177, 322 

181, 336 

185, 293 

188, 331 

192, 314 

196, 298 

199, 315 

201, 342 

204, 341 

208, 325 

211, 329 

213, 317 

218, 316 

221, 340 

224, 339 

226, 306 

231, 312 

234, 311 

237, 309 

241, 307 

244, 328 

249, 295 

251, 333 

259, 334 

262, 338 

255, 335 

266, 303 

268, 323 

271, 297 

27 3, 337 

276, 332 

278, 296 
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common Name Index

common Name

Alpine current 
AJTlUr Maple 
Antelope Bitterbrush 
slack Hills Spruce 
suckwheat 
sugleweed 
colorado spruce 
corrunon Juniper 
comrron Li lac 
concolor Fir 
curl-leaf Mountain Mahogany 
owarf cranberrybush 
Engelmann spruce 
European Mountain Ash 
Fringed sage 
Golden cur rent 
Grand Fir 
Hops 
Lewis Mockorange 
Lodgepole Pine 
Oregon Grape-holly 
Pearly Everlasting 
Periwinkle 
Pfitzer Juniper 
Pink Pussytoes 
Qu aking Aspen 
Rocky Mountain Maple 
scotch Pine 
Sedurn 
Siberian Larch 
Silver Sagewort 
Skunkbrush sumac 
Snowbrush 
Snow-in-summer 
Spring Cinquefoil 
sub-Alpine Fir 
Thinleaf Alder 
Trumpet Honeysuckle Vine 
Virginal Mockorange 
Virginia creeper 
Water Birch 
Western Clematis 
Western Larch 
White Spirea 

Page 

259, 334 
151, 319 
251, 333 
231, 312 
196, 298 
1:,8, 294 
234, 311 
204, 341 
273, 337 
140, 308 
188, 331 
276, 332 
226, 306 
268, 323 
17 4, 302 
262, 338 
144, 305 
199, 315 
221, 340 
237, 309 
215, 330 
164, 301 
278, 296 
201, 342 
167, 300 
244, 328 
154, 326 
241, 307 
266, 303 
211, 329 
170, 299 
255, 335 
181, 336 
185, 293 
249, 295 
147, 310 
161, 321 
213, 317 
224, 339 
218, 316 
177, 322 
192, 314 
208 I 325 
271, 297 
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PLANTS FOR FURTHER SCORING 
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Plants for Further scoring 

* Atriplex canescens ( Pursh) Nutt.

* Atriplex nuttal 1 i wats.

* corn us canadens is L.

* crataegus douglasii Lindl.

* Larix lyallii Parl.

* Linnaea borealis L.

* Lonicera involucrata (Rich.) Banks

* pachystima myrsinites ( Pursh) �af.

* Phyllodoce empetriformis {Sw.) o.oon

* Physocarpus malvaceus (Greene) Kuntze

* Pinus albicaulis Engelm.

* Pinus flexilis James

* Pinus monticola oougl.

* Potentilla biennis Greene

* Potentilla hippiana Lehm.

* Rhamnus alnifolia L 'Her.

* Rhamnus purshiana DC.

* Salix wolf ii Bebb

* Shepherdia canadens is ( L. ) Nutt .

* Spiraea doug las ii Hook .

* Taxus brevifolia Nutt.

* Thuja pl icata oonn.

* Tsuga mertensiana {song.) carr.
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81 

Native Plant Sources 

1. Applewood Seed co.

P.O. BOX 10761, Edgemont Station
Golden, co 80401

2. Big Sky Wholesale Seeds, Inc.
P .0. BOX 852

Shelby, MT 59474

J. cal lahan-seeds
6045 Foley Lane
central Point, OR 97502

4. Clifty View Nursery
Route 1, BOX 509
Bonners Ferry, ID 83805

5. Clyde Robin seed co.
25670 Nickel Place
Hayward, CA 94545

6. oean swift seed co.
P.O. Box B
Jaroso, CO 81138

7. Environmental Seed Producers, Inc.
P.O. BOX 5904
El Monte, CA 91734

8. Green Horizons
500 Thompson Drive
Kerrville, TX 78028

9. Horizon seeds, Inc.
P.O. BOX 81823
Lincoln, NB 68501

10. Kester's Wild Game Food Nurseries, Inc.
P .0. BOX V

Omro, WI 54963

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

12. Mitsch Nursery, Inc.
6652 s. Lone Elder Road
Aurora, OR 97002
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13. Moses Lake conservation District Nursery
Route 3, Box 415
Moses Lake, WA 98837

14. Native Plants Inc.
9180 so. Wasatch Blvd.
sandy, UT 84092

l5, Nature, s Garden, Woodland and Rock r lants
Route 1, BOX 488 
seaverton, OR 97007 

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

17. Northplan
P. 0. BOX 91 0 7
MOSCOW, ID 8 3 8 4 3

18. Plants of the Wild
P.O. BOX 866
Tekoa, WA 99033

19. Prairie Ridge Nursery
R.R. 2 9738 overland rtOad
Mount Horeb, WI 53572

20. Schlichenmayer, s Old Farr Nur.3ery, :;-r;c.
5550 Indiana Street
Golden, CO 80403

21. Sharp Brothers seed co.
Healy, KN 67850

22. Siskiyou Rare Plant Nursery
282 5 Cummings Road
Medford, OR 97501

23. Stock seed Farms, rnc.
R.R. 1, BOX 1 12
Murdock, NB 68407

24. Windrift Prairie shop and !lursery
R.D. 2

Oregon, IL 61061

* This list is not all inclusive
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TABLE'S 3 - 30 
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Table 3. Aesthetic scores for groundcovers 

CODE** N FORM*** FIDWER*** FRUIT*** LEAF*** SEASONAL*** OVERALL**** 
-------------------------------------------------------------------------------

-
-

'IDTAL 265 7.57 3.82 2.72 4.05 6.68 70.92 
---------------------------------------------------------------------------------

ANMA* 26 5.621\ 3.65 B 2.46A 

AA.CA* 24 6.17A 2.42A 2.38A 
AA.fR* 23 6.61ABC 2.65!\ 2. 48A

SPBE* 25 6.321\B 3.88CB 3.08!\ 

EPL1 :<* :26 7.9:2 BCD 3.73 B ") ()'"', 
'-• ✓-I\ 

AJRE 23 8.17 CD 4.65C D 2.JS!\

POT/\ 21 8.67 !) 4. l 9CBD 2. Q � _II_

ANRO* 25 8.24 CD 3.52 B 3.08/1. 

CCTD 24 8.33 CD 4.79 D 2.56/\ 

SESP 25 8.24 CD 4.20CBD 2. S6A.

vn:= 23 9.30 D 4.35CBD 3. l 31\

* Indicates species 1s native Lo i-ionlana
** CODE- see Table 1.

2.96A 5.00A 56.26A 
3.21A 6.08AB 57.61A 
4.39 B 6.26ABC 63.97AB 
3.36A 6.l6AB 65.14ABC 
-4.23 8 6. 77 BC 73.07 BCD 
4.26 B 6.61ABC 74.65 BCD 
4. l O R 6. 381.BC 74. 96 BC)

4.40 13 7.52 BC 76.45 BCD 
4.42 8 6.92 BC 77.26 BCD 
4.52 B 7.84 BC 78.17 CD

4. 78 B 8.04 C 84.22 D

*** form, f 10\•.ier, trui L, lea(, and se:a�ona l scores are based upon a per feet score of
10, 5, 5, 5, and 10 respecLively. 

**** Overall scores are prese11Led as a percent score using the formula on page 31. 
NOTE: Means fol lrnved by L he same lctl er are: noL significantly different at the . 05 

level for Tukey's SLudenLized Range. 

0: 



Table 4. Environmental scores for groundcovers 

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

----------------------------------------------------------------
-
-----------------

'IDTAL 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 

----------------------------------------------------------------------------------

ANMA* 
MCA* 

l\RfR* 
::iPBt. * 
ffiUM* 
;\�K� 

POTA 

At'\RO* 
CETO 

SESP 
VIMI 

4 
5 
8 

6 
6 

' -
... 1 

5 

8 
9 

11 

10 

5.00 C 
3.80ABC 
4.75 C

4. l tl\B<.:

3.33A 
�.36 BC 
5.00 C 
3.631\B 
5.00 C 

4.82 C 
4. 50 BC

4 3.751\B 4 4.501\B 
5 4.20AB 4 4.00AB 

8 4. l JAB 6 4.67AB 

6 4.171\B J 5.00 f3

6 3.50A 5 3.60A 

11 3. 7 J,:,_ iO � . :j0ld:, 
4 3. 7 5!-.B 5 4.601\6 
9 3.89AB 7 4.291\B 

9 4.22AF3 8 4.62AR 
11 4. 91 B 10 S.00 B
10 4.S0AB 9 4.611\B 

* Indicates species is nat ivo Lo Monlana
**CODE- see Table l.

5 3.40AOC 4 3.50A 3 3.33A 

6 4.50 C 5 3.80A 3 4.33A 

9 3. 781\BC 5 4.40A 4 4. S0JI.

7 3.431\[3( 2 4.50A 2 4.50/1. 

6 3. 671\BC 4 3. 50/1. 3 3.67A 

11 J. (JO/\ 6 Lt.5(JA 4 3. 75A

6 4.50 C 5 3. 60/1. 3 4.00A 

9 3.33AB 5 3. 40A. 3 4. 00/l.

9 3. llf.. 5 4.20h 4 3. 75P-.
11 4.27 C 6 4. 00/: 4 4.00A 
l 0 4.20 BC 5 4.20A 4 3.50A 

*** scores for Lransplant, lifespan, propagate, cleanliness, · exlure, pH, are based

on perfect scores of S. 
NOTE: t•'.eans fol 10\.;ed by l he .salil<' 1 cl L er ull' nol s ignj f i cane ly different at Lhe . 05 

level for Leasl SicJn if icant 01 t fercnces. 

c:; 

'--' 



Table 4 (cont.). Environmental scores for groundcovers 

DROUGHT*** FLOOD*** TEMPERATURE*** LIGHT*** WIND*** INSECT*** 

-------------------------------------------------------------------------------------

1DTAL 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 l.25AB 5 4.60 C 

ARCA* 6 4.67 ED 5 l.60ABC 6 5.00 C 

.�\l�F:=:* 6 ..; . 6- E:J G l.33ld3 G S.00 C

SPB::* 3 3.33CB 3 2.00ABC 3 4.33 BC 

r.PL1 f ... * s 4.60 E':) 5 �.00/\ 6 I\.Sn C 

,l\.JRE 6 1.50A 6 2.50 C 6 3. 50/1.R

POTA 5 3.20 B 3 2.67 C 5 4.40 

Ai !RO* 6 5.00 E 6 l. 33AB 6 4.67 

CE"ID 5 4.60 CD 5 l.20AR 5 4.80 

SESP 6 4. 1-c !) 5 l.40ABC 5 4.60 

VI-:: 5 :.80 B 3 2.33 BC s 3.L.0l\

* Indicates species is naL 1 ve o r-,onlar.a
** CODE- see Ta' le l.

BC 
C 

C 

C 

5 2.00AB 4 4.75 B 2 5.00A 

6 l. 67A 6 5.00 B 4 4.50A 
r �.20h8 6 4.SOhB

� , �o-
.J :_; '-r, O r . 

3 4.330 C 3 4.33AB 3 4.67h 

G 2.00tB 6 4.83 3 ? 5. 00!-.

6 3.83D C 6 3.67A 7 4. 14P.

5 3.00 BC 5 4.60/\B 4 4. 00!-.

6 2.67/\B 6 :.00 B 5 t; . 60/... 

5 1. 60A 5 4.80 B 5 5. 00.A.

6 2.001\B 5 5.00 B 9 4.89A 

5 4.60D 5 4.60AB 6 t;.S0A 

*** scores for droughl, flood, CI!l!. 'r>r al ure, : 1 <Jhl , v.'ind, insect, are based on per feet 

scores of 5. 
t\'OTE: Means folloh'ed by Lhe samL· leL':. ·r c.trP rol significantly different at the .05 

level for i.,easl S1ynt�ican Diffcrt>nces. 



Table 4 (cont.). Environmental scores for groundcovers 

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

--------------------------------------------------------------------------

TOTAL 51 4.549 71. 38 + 70.92 = 74.96 
--------------------------------------------------------------------------

CODE** N MEANS ME/\NS RANK + i�El\l�S RANK = MEAl'JS RAJJK 

-------------------------------------------------------------------------

Mt'A * L 

ARCA* 3 
i\il.fh* '..) 

SPBi::* 3 
ER.::-:* 

r, 

AJRl.:: 8 
POTA 3 

ANRO* 5 

Cf'fO s 

SESP 9 
VI�'.I 6 

5.UUA
S.00A
..; . 30,\ 

4.33A 
S.OOA
3. 75l\
4.33A
..; . 801\ 

.:, . 80A 

-l.78A 
-L 3 31\

77.44 
80.10 
..... .... -. . 

OL. . j.., 

8].68 
74. J 5
7 1.90 

79.46 
''.85
79.SS
8 3. 1 J 
79.90 

I:) 

4 

-

J 
10 

J I 

b 

6 
l 

lj 

* Indicates species is naL1ve Lu Montana
**CODE- see Table l.

+ 56.16 l l 

+ 57.61 10
I 63.97 9 
-! 65.14 8 
I· 73.07 7 

I 7�.6S 6 

-t;.96 s 

+ 76. 45 4 

! 77.26 3 
I 78.] 7 L 

8t;. 22 1 

*** scores for disea:3e are based 011 per [vet scores or 5.

= 66.85 11 
= 68.86 10 
= �3-�S 9 
= 73.4] 7 
= 73.6� 
= 73.27 d 

= 7,.22 4 
= 77.15 5 
= 78.41 J 
= 80.65 2 
= 82.06 l 

**** overa�: scores are prPscnu:d dS u Ex1rcenl score using Lhe formula on page 32.
:oTE: ::.eans (ollrn•:ed by LhP :.;W"Y' Jett 0r drc no, !,1cJnif1cantly dif:erenL al the .05 

levP l for LL•as1 SI gn 1 f 1 cdr.L Dlf t c-r, ·ne<.js. 

0) 

-._J 



Table 5. Aesthetic scores for coniferous trees 

FDRM*** BARI<*** LEAF*** SEASONAL*** OVERALL**** 

-------------------------------------------------------------

'IDTAL 251 8.53 3.76 4.09 8.92 84.30 

---------------------------------------------------------- - -

CODE** N MEANS MEANS MCANS MEANS MEANS 

------------------------------------------------------- -

LASI 23 7.30A 3.781\B 

PICO* 26 7.391\ 3. 461\ 

LAUC* '2.L o.36AB 3. 1 JA

PIGL 25 8.24AB J.60A

?:s·1· =-6 o.iSAi:3 �.4G 1:3 

ABGR* 26 8.69AB 3.391\ 

PIPLi 26 9 .15 B 3. 73A

ABLA* 26 9.31 B 3.62.A
ABCO 26 9.23 B 3.811\B

PTEN* 25 9.36 B 4.00/\B

* Indicates sµec1es 1s nc1Live to :-1unLana
** CODE - See Table 1.

3.70A 7.39A 73.91A 
3.691\ 8.31AB 76.lSA
4.361\ 8. 09,\B 81. 821\B
3.961\ 9.20 BC 83. JJAB
.).9G/\ b.oS BC �4. 74A8
4.23A 9.31 BC 85.38A.9
4.23/\ 9.46 BC 88.46 B

4. 35/\ 9.31 BC 88.59 B
4.311\ 9.31 BC 88.84 8

4 . OfJ,\ 9.68 C 90.40 8

*** form, bark, leaf, and seasonal score� are based upon a perfect score of 
JO, 5, 5, and 10 respecLively. 

**** Overall scores are µresenLed as a percent score usiny Lhe formula 
on page 31. 

NOTE: Means followed by tl1e �sam,. let t<'r t.1rP not siynif icanLly differenl al Lhe 
.OS level for rukey's Sludent 1zc•d Pan<Je. 

00 

c:; 



Table 6. Environmental scores for coniferous trees 

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

---------------------------------------------------------------------------------------
-----

-
-----

TOTAL 81 4.00 84 4.51 46 4.15 89 4.12 28 3.32 21 3.33 

--------------------------------------------------------------------------------------------------

CODE** N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS 

------------------------------------------------------------------------------------·--------------

LASI 5 3.60AB 6 4.501\B 

PICO* 10 4 .1 0AB 10 3.80A 

I �"A.GC* l1 l1. 50!1,R 7 4. S 7_ll_R

PIGL 8 4. 631\ 8 4.631\B 

PISY 12 4.08AR 11 4.55AR 

AB3R* 4 3.50A 5 4.60!\B 

PIPU 11 4.09AB 10 4.80 B 

ABLA* 7 4.00AR 8 4.631\B 

ABCO 10 3. 80.1\B 9 4.22AR 

PIEN* 10 3.60 B 10 4.90 B 

* Indicates species is native to fv:ontar.a

** CODE- see Table 1.

3 3.67A 
6 4.671\ 
l 4 . 13i\
4 3.S0A
7 4.00A 
3 4.33A 
6 4. S0A
4 4.50A 
5 3.40!\ 
5 4.40!\ 

6 4.17ABC 2 3.50ABC 2 4.50 C 

10 3.90AB 3 2.33AB l l.00A

8 3.50A 

8 4.00ABC 3 3. 67ABC 2 3. 00ABC

12 4.00AB 4 4.50 C 3 3.33 BC 

5 4.60 BC l 2.00A l 3.00ABC

12 4.17ABC 5 4.00A C 4 4.25 C 

8 4.88 C l 3.00ABC

9 4.56 BC 4 2. 75AB 3 3.67 BC 

11 3.82AB 5 2.80AB 5 2. 60AB 

*** scores for transplant, litespan, rropagate, cleanliness, texture, pH are based on perfect 

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

.05 level for Least Si9nificant Differences. 

-- - -



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

WIND*** INSECT*** 
DROUGHT*** FLOOD*** TEMPERATURE*** LIGHT***

------------------------------------------------------------------------------------

39 2.67 34 3.29 62 3.61 

TOTAL 41 3.34 39 l. 64 40 4.25 

------------------------------------------------------------------------------------

MEANS N MEANS N MEANS 
N 

CODE N MEANS N MEANS N MEANS 

------------------------------------------------------------------------------------

1 2.000ABCD 1 4.000A 4 4.000A 

LASI 2 2.00A 2 2.000A 1 5.000 B 

PICO* 5 4.00 BC 4 1.250A 5 4.400 B 5 l.800AB 4 3.750A 4 4.000A 

LAOC* 2 2.00A 2 1. 500A 2 2.500A 2 l.000A 1 3.000/\ 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 

2.00AB l l.000A l J.000/\13 L L.000ABC 2 2.000A 4 3.750A 

ABG�* 
PIPU 6 3.33ABC 7 2 .14 3A 6 4.500 B 6 2.667 BCD 5 3.400A 10 3.400A 

ABLA* 3 2.33AB 3 2.000A 4 4.000/\B 3 3.333 CD 3 2.667A 6 3.833A 

ABCO 4 3.25ABC 4 1. 250A 4 3.S00AB 4 3.250 CD 3 4.000A 5 J.600A

PIEN* I 2.43AB 6 1.667A 6 4.333 B 5 3.800 D 6 2.833A 6 2.833A 

* IndicaLes species is native to MonLana

** CODE- see Table 1. 

*** scores for droughl, flood, temperaLure, light, wind, and insect are based on

perfect scores of 5. 

t-OTE: Means follo\.1ed by Lhe same leLLer are not significantly different at the

.05 level for Leasl Significanl Differences. 

I..O 

0 



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

ENVIRONMENTAL AESTH8TIC 

DISEASE*** OVERALL**** + OVERALL****

ORNAMENTAL 

= OVERALL**** 

------------------------------------------------------------------------------

TOTAL 57 4.11 69.87 + 84.30 = 77.02 
------------------------------------------------------------------------------

CDDE** N MEANS ME:ANS R/\NK + MEANS RANK = MEANS RANK 

------------------------------------------------------------------------------

LAS: 4 4.0001\ 72.21 5 ·! 73.91 10 
-:-,

T
r, * 8 J . .,SO/·. Gr 

7
-, 

r, 

-, 6 1 r 9
<Oo -. \,.. ...... 

., . c, , • .J.. .J 

L}\()C-A 7 J.8S7.i\ 62.68 9 I 8].82 8 

?TG�. 
.

4. 250.�-. 74.l6 , ,L 8 3. 33 7 
-: J 

PT s·:· 8 4.12Sr\ 75. J 9 .... 84.74 6.:.. T 

ABG�* ") 4.500/\ 61. 97 lU ! 85. 38 5 

Pl PL 8 i.l.375/\ 76.3S i • 85.46 /1 

-r 

ARLl\* 5 4.400n 72.61 , 
88. ::,y 3 

ARCO s � . :2001, 69.9� 6 ! 88.84 2 

p: ::: :* 6 4. 000,\ 61.�! 7 
t 90. i;Q 1 

* i:idicaLes species 1s nat ivc l1) �iont ,H1c1

** CODE- see �able 1.
*** 
**** 

i,.,'OTE: 

scores for dise.::ise are l>dscd ()!l 1Y>rfr:cl scores of 5 . 
overall scores cH<' pre!;c•nl c,cl u:j c1 f •( 0 rcent scorr� usjng 

�leans follm,:cci hy : t.e _;<1n�· ;Pt r <·! ur•· r,o._ sicJnifican 
. 05 :c,·el for :.E:·ast S1yn1 ! !C-Zlnt Di ;fer<•I!Cl?S. 

= 73.06 8 
= 70.96 lC 
= 72.25 9 

= 78.79 6 
= 79.97 3 
= 73.68 
= 82.40 l 
= 80.60 L 

= 79.38 4 
= -;-9_ 06 5 

the formulas on rages 32

ly different at Lhe 

\.C 
f---



Table 7. Aesthetic scores for vines 

CODE** N FORM*** FIDWER*** FRUIT*** LEAF*** 

OVERALL 

SEASONAL*** AESTHETIC**** 

-----------------------------------------------------------------------------------

1DTAL 83 7.52 3.58 3.51 4.08 6.92 73.11 
-----------------------------------------------------------------------------------

ii Li LU 23 7.65A 2.56A 2.78A 3.95A 5.91A 65.34.ll. 

�9 -:.:G:� �.GJ 13 
"\ o --- . 

:i.OS!, 6.637'i:3 -; 3. o3;..a Jv..:)L, J. JI\

C: ... Ll * 23 7.13A 4.08 8 4.00 r� 3. 73A 7.39 8 7S. 231-.8

1 0 8 1 
l _'. 

�. 8 3,·. ,, �, 
� 4. 7 ') B 7.88 B '9.:� s f'.'.rv '*

. . . ._ •'-' ..... ·:. - � 

* J:1dicut es spr-c1es 1� naLl ,·e> tu i·/J!1 ar.a
** code - see Tab l\! l. 

rorn , L lrn-:er, [ru � l , 1 ca f, and . .;;ea. ·u. ll: l c:;cor...:s arP hasE-d upo:. a per :ec'.. score of 
~O, S, 5, 5, and 10 rcs,,ec' 1 '-'l·ly. 

*** 

**** over a l scores ure prcwnnl('U c.1!..i a !'l'rccnt score_: us111g hE: :orr.cla on pagE- 31. 
.-:cans ro· lu\•:ed oy Lhe '..i n· :Pt (:r arP nol siyni ficant at :..he . 05 _e-;el 
for TukPy, · Sl uden i zed :�,rng( I . 

..c 

i • 



Table 8 (con't). Environmental scores for vines 

INSECT*** DISEASE*** 

ENVIRONMENTAL 

OVERALL**** 

AESTHETIC ORNAMENTAL 

+ OVERALL**** = OVERALL**** 

-----------------------------------------------------------------------------------------

20 3.95 15 4.73 79.17 73.11 76.14 'ID'I'AL 
-----------------------------------------------------------------------------------------

N MEANS N MEANS MEANS RANK + MEANS RANK = MEANS RANK CODE** 
-------------------------------------------------------------- -- ------- ---------- ----

1-iuLA 2 3.00A l 5.001\

WSE 7 4.14A 5 4.60A 

cu ... :* 3 5. OOl\ 3 S.00A

PAQU* 8 3.63A 6 4.67A 

* Indicates species is naLive to Monlar.a
** CDDE- see Table 1.

74.03 4 65.34 4 69.82 
78.88 2 73.83 3 76.36 
-;ic3. oo J 75.26 L 76.64 
85.77 l 79.52 l 82.65

*** scores for insect and disease are based on perfecl scores of 5.
**** overall scores are presenLed as a percent score using the :ormula on page 32.
NOTE: Means followed by the sa1re letter are not significantly different at the .05

level for Least Significant Differences. 

4 

3 

L 

l 

\.0 

� 



Table 9. Aesthetic scores for deciduous trees 

CODE** N FORM*** FLOWER*** FRUIT*** BARK*** LEAF*** SEASONAL*** OVERALL**** 
---------------------------------------------------------------------------------

'IDTAL 131 8.210 3.710 3.820 4.300 4.200 8.350 81. 60
---------------------------------------------------------------------------------

ACGL* 7.82 A 3. 77 BC
BCOC* o.oo A J.14 A J.27 AB

POTR* 8.00 A 3.26 A 2.91 A

!\SI.:* 8.1 7 
l\ 3.6) 1\ 3.91 l3C

ACGI 8.84 A 3.90 AB 4.21 D C 
SOAU 8.55 A 4.64 B 4.96 D 

* Indicates species 1s native Lo MonLana
** code - see Table 1.

4.05 AB 
4. 5::> 1:3 

4.48 B 
�.39 B 

3.68 A

4.55 B 

3.91 
3.96 
4.39 
1 9' 
..J. ..L 

4.53 
4.55 

A 
A 
A 
f-.. 

A 

A 

7.46 A 76.96A 
7.83 AB 77.55A 
7.91 AB 79.57A 
8.78 BC 79.67A 
8.95 BC 85.26AB 
9.27 C 91.25 B

*** Form, flower, fruiL, bark, leaf, and seasonal scores are based upon a perfect score of
10, 5, S, S, S and JO respectively. 

**** overall scores are presented as a percent score using the formula on page 31. 
1'0TE: Means follrnved by the same leLLer are not significant at the .05 level 

for TUkey's Studentized Range. 

I.D 

1..,7 



Table 10. Environmental scores for Deciduous Trees 

LIFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE*** PH*** TRANSPLANT*** 
--------------------------------------------------------------------------------------

19 3.32 4.03 61 2.98 30 4.40 62 3.32 25 3.48 'IDTAL 58 

--------------------------------------------------------------------------------------

MEANS MEANS N MEANS N MCANS N MEANS N MEANS N CODE** N 
--------------------------------------------------------------------------------------

ACGL* 10 J. 40A 10 3. l0AB 5 4.20A 11 J.46AB 5 3.00A 

BEOC* 8 3.63A 8 3.00AB 4 4.75A 8 3.13AB 3 3.33A 

POTR* 14 4.00AB 15 2.33A 7 3.71A 15 3.13AB 5 4.40A 

ALIN* 6 5.00 B 7 2.86AB 3 5.00A 7 3.86 B 3 3.33A 

ACGI 8 4.25AB 9 3.33 B 4 4. 75A 9 4.00 B 4 3. 75A

SOAU 12 4.25AB 12 3.50 B 7 4.571\ 12 2.75A 5 3.00A 

DROUGHT*** FLOOD*** TEMPl·:Rl\TURI::* ** LIGHT*** \,,/IllD*** 
---

------------------------------------ --------- ------------------------

'I\'.YI'AL 32 2.41 30 3.17 3 3 4. 30 30 3.20 29 3.76 
---------------- --- ----- - --------- ---------------------------------

CODE** N ME/\ !S 
-----------------------------

.A.CGL* 6 l. 6 7AB 5 4.00 

BEOC* 4 J.50 C 4 4.25 

POTR* 8 ::: . 63 BC l . 8 6t1

ALIN* 4 1.00/\ 4 5.00 

J\CGI 4 3.50 C 4 3.00 

I� MEA!lS 11 MEANS 
- ----------------------------------------

C s 4.'2.0A 4 4.00 B 5 4.40 B 
I) � S.OOA 3 3.00AB 3 4.00AB 

8 i;,63/\ 8 2.38A 7 2.57A 
D 

'
3. 7 5/1. 4 4.00 R 4 4.25 8 ..,

HC ) 4.:!0!\ 5 "3.20AB 4 4. 00.A.B
SOAU 6 ::: . 33/\BC 6 �. 17/\R 7 4.001\ 6 3. 33AB 6 4.00AB 

4 3.50AB 
2 2.50AB 
3 4.33 B 
2 4.00AB 
3 3.67AB 
5 2.40A 

* Ind1cau:s S:'E'cics is nat 1 ,·e �1J :-:un ar1c.1

** CO:JE- see ':'ah:c 1.
*** scores tor · rarsi'lam, llf 1 ·s1,a1., f•rr1ral3a·e, clr:.'c:.inliness, texture, pf-:, drought,

flood, · en�'c'raLUfl', 1 llJtil, ·.-:;rid ar" 1<)sed on per fee scores of 5. 
O'I'E: r-:Pans r"oLcr.•:cd t'Y '!.l.: ��c1r•v• :<·' · ,·r ..ir•· not si<Jr:if1can ly differen a :he .05 

lc·:el :·l)f :,l'cl . .:iL SllJn1::1..· ... 111· D!:i•·:•·:-1c •s. 



Table 10 (con't). Environmental scores for deciduous trees 

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

-----------------------------------------------------------------------------------------
INSECT*** DISEASE*** 

81.60 76.17 47 3.06 70.74 TOTAL 46 3.28 
-----------------------------------------------------------------------------------------

MEANS RANK MEANS RANKN MEANS MEANS RANK + = CODE** N MEANS 
-----------------------------------------------------------------------------------------

ACGL* 8 3.63AB 8 3.50 B 

BEOC* 6 3.33AB 6 3.83 R 

POTR* 13 2.92AB 14 2.29A 

ALIN* 4 4.25 B 5 4.40 B 

ACGI 6 4.00 B 5 4.20 B 

SOAU 9 2.56A 9 2.00A 

* Indicates species is native to Montana
** CODE- see Table l.

70.86 4 76.96 6 73.91 
72.69 3 77.55 5 75.12 

63.35 5 79.57 4 71. 46 
78.00 l 79.67 3 78.84 
76.69 2 85.26 2 80.98 
62.86 6 91. 25 l 77.06

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

**** overall scores are presented as a percent score using the formula on page 32.
t'DfE: Means followed by the same letter are not significantly different at the .05

level for Least Significant Differences. 

5 
4 

6 

2 
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Table 11. 
Aesthetic scores for deciduous and broadleaved evergreen shrubs 

LEAF*** SEASONAL*** OVERALL**** 

CODE** N FORM*** FLOWER*** FRUIT*** 

----------------------------------------------------------------------------------------

3.94 7.36 74.44 

'IDTAL 250 7.63 4.01 3. 11

----------------------------------------------------------------------------------------

2.25A 3.17A 5.42A 61. 31A 

PHVI 24 6 .1 7A 4.21 CDE 

PHLE* 23 7.13AB 4.44 DE 2.44AB 3.57AB 6.17AB 67.82AB 

PUTR* 21 7.43ABC 3.BlABCD 2.47AB 3.57AB 7.14 BCDE 69.38AB 

RIAL 21 8.38 BC 3.19AB 2.76AB 3.81ABC 6.52ABC 70.34ABC 

SYVU 23 8.00ABC 4.78E 2.48AB 3.44AB 6. 78ABCD 72. 79ABC

CELE* LL 7.55ABC 3.09A 3.00ABC 4.00 BC 8.36 DE 74.28 BCD 

CEVE* 23 7.91ABC 4.26 COE 2. 61AB 4.44 C 7.39 BCDE 76.02 BCD 

RHTR* 
"" 6.75AB 3. 46!\BC 4.42;) 4.38 C 8.00 COE 77.14 3CD 
L."I 

RIAU* 24 7.25AB 4.46 DE 3.83D C 4.04 BC 8.17 DE 79.28 BCD 

VIOP 21 9.14 C 3.95 BCDE 3.24 BC 4.48 C 8.38 DE 83.40 CD 

MAAQ 24 8.50 BC 4.33 DE 4.50D 4.46 C 8.58 86. 78 D 

* Indicates species is native to Montana.

** CODE - see Table 1. 

*** Form, f lrnver, fruit, leaf, and seasonal scores are based upon a perfect score of

10, 5, 5, 5, and 10 respectively. 

�DTE: Means followed by the same letter are not significantly different at the .05

level for TUkey's Studentized Range. 

I..O 

C) 



Table 12. Environmental scores for deciduous and broadleaved evergreen shrubs. 

TRANSPLANT*** LIFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE*** PH*** 
---------------------------------------------------------------------------------------------------

CODE** N N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS 
---------------------------------------------------------------------------------------------------

'IDTAL 85 4.13 84 3.89 49 4.06 89 3.88 36 3.69 28 3.68 
---------------------

------------------------------------------------------------------------------

PHVI 41 8 4.37D C 8 3.S0AB

PHLE* 42 8 4.75D 8 4.25 BC 

PUTR* 35 4 2.25AB 5 3.40AB 

RIAL 36 11 4.81D 8 4.12 BC 

SYVu 39 10 4.60D C 10 s.ou C

CELE* 33 6 3.50 BC 7 4.71 C 

CEVE* 38 8 1.50A 7 3.28AB 

RHTR* 37 8 4.50D C 8 4 .12 BC 

RIAU* 40 8 4.50D C 8 3.62AB 

VIOP 34 8 4.62D C 8 3.25AB 

MMQ 32 6 4.66D C 7 3.00A 

* Indicates species is native to Montana.
** CODE - see Table 1.

5 3.600 B 9 

4 5.000 B 8 

3 3.667 B 4 

6 4.833 B 10 

6 4.167 B 10 

3 4.333 B 6 
4 l. 500A 7 

4 4. 750 B 9 
6 4.167 B 10 
6 3.833 B 9 
2 5.000 B 7 

3.lllA 4 2. 750A 3 3.000AB 

4.375 CD 2 3.500AB 1 3. 000/l.9

5.000 D l 5.000 B l 5.000 B

4.300 CD 4 4.500 B 4 4.000AB 

2.9U0A 4 4.250 B 4 4.000AB 

4.833 D 3 3.333AB 4 4.000AB 

3.286AB 2 3.000AB l 3.000AB
4.556 D 4 4.250 8 3 4.667 8 

�.200 BCD 5 4.200 B 3 4.000AB 
3.556ABC 4 3. 250AB 4 3.250AB 
J.286AB 3 2.667A 2 2.000A 

*** scores for transplant, lifespan, propagate, cleanliness, texture, pH, are based on perfect 

scores of 5. 
!\DTE: Means followed by the same letter are noL significantly different at the .05 

level for Least Significant Difference. 

-

\.0 

..0 



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 3.41 45 l. 98 52 3.87 52 3.23 49 4.39 56 4.07 
--------------------------------------------------------------------------------------------------------

PHVI 41 5 2.40AB 5 2.40 CD 
? 2.501\BC ') 2.33 RC:l PHLE* 42 J 

PUTR* 35 3 4.33A C 3 l.00A

RIAL 36 7 3.43 BC 5 3.00C D 

SYVU 39 6 4.33 DC 5 2.20 RCD 

CELE* 33 5 5.00 D 4 l.00A

CEVE* 38 3 4.00 DC 3 1.331\B 

RHTR* 37 5 5.00 D 5 l.00A

RIAU* 40 6 2.33AB 5 3.40 

VIOP 34 5 2.40AB 4 l. 751\BC

MAAQ 32 4 l. 501\ 3 l. 33AB

* Indicates species is native to Montana.
** CODE - see Table 1.

5 2.60AB 5 
') 4.00 BC ') 
..) ..) 

3 3.67 BC 3 

6 4.67 C 7 
6 4.67 C 6 
4 4.25 C 4 

3 2.67AB 3 

5 4.60 C 5 
E 6 4.50 C 6 

6 4.17 C 6 

5 l. 80A 4 

2.80 BC 5 4.40 B 4 3.25AB 

: . 33,�BC 3 4.67 c:-
4.80 CB .J 

2. 00JI.B 3 4.67 8 3 5.00 C 

4.71 E 5 4.20 B 6 4.83 C 

3.00DBC 6 4.67 B 9 3.00A 

l. 50A 4 4. 75 B 4 5.00 C 

3.33DBC 3 4.67 B 4 4. 00ABC
3.00DBC 5 5.00 B 6 5.00 C 
4.00 DE 5 4.80 8 4 3. 75ABC
3.83DCE 6 4.50 B 7 3.l4AB
2.25AB 4 l. 75A 4 4.25 BC 

*** scores for drought, flood, ter:.per ature, light, i,,,rind, 1 nsect are based on per feet scores of 5. 
NOTE: Means followed by the same letter are noL significantly different at the .05 

level for Least Significanl Diff rence. 

,_, 

0 
0 



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 41 5 3.800A 64.12 9 

?�'....::* 42 5 4.800A 78.9� I' 

.., 

PUTR* 35 4 5.000A 76.91 7 

RIAL 36 7 4.000A 85.23 l 

SYVU 39 9 3.778A 77.80 6 

CELE* 33 4 4. 750A 78.38 5 

CEVE* 38 3 4.000A 60.88 10 
RHTR* 37 6 4.833A 85.05 2 
RIAU* 40 5 4.200/\ 79.49 3 
VIOP 34 5 4.200A 70.23 8 
MAAQ 32 5 3.800A 57.38 11 

* Indicates species is native to Montana.
** CODE - See Table l.

61. 31 
67.82 
69.38 
70.34 
72.79 
74.28 
76.02 
77.14 
79.28 
83.40 
86.78 

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

11 62. 72 11 
10 73.Jo 6 

9 73.15 8 
8 77. 79 3 
7 75.30 7 

6 76.33 5 

5 68. 75 10 
4 81.10 l 

3 79.38 2 
2 76.82 4 

l 72.08 9 

**** overall scores are presented as a percent score using the formula on page 32.
flOTE: Means followed by the same letter are not significantly different at the .05

level for Least Significant Difference. 

,_, 
0 
,_, 



Table 13. Aesthetic scores for juniper shrubs 

CODE** N FORM*** FRUIT*** LEAF*** SEASONAL*** OVERALL**** 
--------------------------------------- ----

OVERALL 47 8.51 3.77 3.87 8.49 
------------------------------------

-

JUCO* 

JUCI: 

8.52A 

8. 50l\

3.69A 

3. 8 3,\

3. 78A

3.961\ 

8.48A 

8. 50!,

82.05

81.45A 

82. 64P.

* Indicates species is native to Montana
** code - see Table 1.
*** form, 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 score using the formula on page 31. 
t-DTE: Means followed by the same letter are not significant at the .05 level 

for TUkey's studentized Range. 

I-' 

C 

t'-.) 



Table 14. Environmental scores for Juniper Shrubs 

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

25 4.24 12 4.00 25 4.36 10 4.10 

PH***

9 4.11 'IDTAL 23 
----------------------------------------------------

-----------------------

4.52 

N MEANS N MEANS N MEANS N MEANS N MEANS CODE** N 
-------------------------------------------------- ------------- --

MEANS 

JUCO* 11 

JUCH 12 

4 .18A 

4.83 B 

:)�OUGHT*** 

13 4.39A 

12 4.08A 

�LOOD***

6 3.83A 

6 4.17A 

TS��!::7:Pl\'"!'U? E* * * 

13 4.23A 

12 4.50A 

LIGHT*** 

5 4. 40A

5 8.30A 

WHJD*** 
--------------------------------------- -------

'IDTAL 13 4.39 13 1. 46 13 4.23 13 3.00 14 4.64 
--------------------------------- - -

CODE** N MEANS N MEANS 
-------------------------------

JUCO* 

JUCH 

7 4.43A 

6 4.33A 

6 l. 33A

7 1.57A 

N MEANS 

7 4.23A 

6 4.00A 

N MEANS 

6 4.00 B 

7 2.14A 

N MEANS 

7 4. 71A

7 4.57A 

4 

5 

4.25A 

4.00A 

* Indicates species is native to Montana
**CODE- see Table 1.
*** scores for transplant, lifespan, propagate, cleanliness, texture, pH, drought,

flood, terrperature, 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. 

1----' 

w 



Table 14 (con�t). Environmental scores for juniper shrubs 

AESTHETIC ORNAMENTAL 
DISEASE*** 

ENVIRONMENTAL 
OVERALL**** + OVERALL**** = OVERALL****

------------------------------------------------- ------

INSECT*** 

80.21 18 3.83 78.37 82.05 1DTAL 
--------------------------------------------- --------

-------

17 4.12 

= MEANS RANK N MEANS MEANS RANK + MEANS RANKCODE ** 
--------------------------------------------- ---

---

N MEANS 

JUCO* 

JUCH 

9 4.llA

8 4.13A 

9 3.44A 

9 4.22A 

* Indicates species is native to Montana
**CODE- see Table 1.

79.28 

77.45 

l 

2 

81. 45

82.64 

2 

l 

80.37 

80.05 

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

**** overall 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 Si�nificant Differences. 

l 

2 .c,. 



Table 15. Native groundcovers versus exotic groundcovers group corrparisons for aesthetic scores 

CODE 

'IDTAL 

NATIVE 

EXOfIC 

N 

265 

149 

116 

FORM* 

7.57 

6.82A 

8.63 B 

FLOWER* 

3.82 

3.33A 

4.44 B 

FRUIT* 

2.72 

2. 74

2.70 

LEAF* 

4.05 

3.75A 

4.42 8 

SEASONAL* 

6.68 

6.J0A

7 .18 8 

OVERALL 
AESTHETIC** 

70.92 

65. 48A

77.90 8 

* Form, flower, fruit, lea[, and seasonal scores are based upon a perfect score of 10, s, s, s,

and 10 respectively.
** overall 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 .OS level for 

TUkey's Studentized Range 

-

l., 



Table 16. Evaluator group comparisons for groundcover aesthetic scores 

LEAF* SEASONAL* 

OVERALL 

AESTHETIC** 

-----------------------------------------------------------------------------

CODE N FORM* FLDWER* FRUIT* 

'IDTAL 265 7.57 3.82 2.72 4.05 6.68 70.92 

---------------------------------------------
-------------

NURSERY��E�: 76 7.34 /\ 3.58 A 2.61 A 3.97 A 6.47 A 68.49 A

DES!GNER/A .. qCH 85 7.77 l\ 4.00 AB 2.78 A 4. 14 -P.. 6. 82 P.. 72.87 P..

BOTANIST 55 7.93 A 4.11 B 2.89 A 4.18 A 6.56 A 73.19 A 

HORTICULTURIST 49 7.18 A 3.53 A 2.61 A 3.84 A 6.90 A 68.74 A

* form, flower, fruit, Jeaf, 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 31.

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

TUkey's studentized Range 



Table 17. Native groundcovers versus exotic groundcovers group conparisons for environmental scores 

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

-----------------------------------------------------------------------------------------------------------

'IDTAL 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 MEANS N MEANS MEANS N MEANS N MEANS !'l MEANS 
-----------------------------------------------------------------------------------------------------------

NATIVE 37 4.08 A 38 3.95 1\ 

EXOTIC 46 4.70 A 45 4.29 A 

fLOOD*- TE�:PERATUH[* 

------------------------ ------ -

'IDTAL 51 1.63 58 4.45 

---------------------------

CODE 

29 i.38 A 

EXOTIC l.96 R 26 

29 4.31 1\

42 4.69 !\

f,!Gl!T* 
--------

42 3.67 A 25 3.80 A 18 4.06 /:i._ 

47 3.77 A 27 4.11 A 19 3. 79 A

\1/ L JO* If ;SECT* '.JI SSAS£* 
-------------------------------- ----------

21 

26 3! 

. -

. ' 

4.55 

:-:F..A! :s 

4.39 Jl.. 

4.80 A 

30 4.53A 

27 3.22 

* scores [or Tran !''.an�, :iit'S!'�:!,, ! ! 1 't·c1uei 11', �,>a:.: ::.r·.�;..;, · 1-:� ure, pll, drough -- , :=-lood enperature, light, 
"·ind, insec·, ar.d d:.:L-<.,.Y zi�-- r,a'.-t·u u11 ! l·!: ,•(" :A·or,-� uf S.

1\0':::'E: :-:eans �o::o·.•:0ci iy ·t1<:: .sa:·(_- >•"I'!- :1rr• :.,,· .·: 1_;:-.:f1ca11t:y di:[erent at :he .05 �E-vel for 
�ea::;� s::1ri1: :�\)r: :J� :·!, J !:�l::<.·.., 1�·. 

-.J 



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

CODE N FORM* BARK* LEAF* SEASONAf..,* 
OVERALL 

AESTHETIC** 
------------------------------------------------------------------------------------

TOTAL 251 8.53 3.76 4.09 8.92 84.30 
-------------------------------------------------------------- ----------- --

NATIVE 

EXOTIC 

125 

126 

8.62 B 

8.44A 

3.63A 

3.88 B 

4.14A 

4.04A 

8.96A 

8.88A 

84.SOA 

84 .1 0A 

* Form, bark, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5,
and l0 respectively.

** overall scores are presented as a percent scores, using the formula on page 31. 
NCYTE: Means followed by the same letter are not significantly different at the .05 

level for TUkey's Studentized Range 

--

f-' 

s 
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Table 19. Evaluator group comparisons for coniferous trees aesthetic scores 

CODE N FORM* BARK* LEAF* SEASONAL* 
OVERALL 

AESTHETIC** 
---------------------------------------------------------------------------

'IDTAL 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 

EOTANIST 48 9.38 B 4.35 B 4.56 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.

** overall scores are presented as a percent scores, using the formula on page 31. 
NCYTE: Means followed by the same letter are not significantly different at the .05 level for 

TUkey's Studentized Range 

\.D 



�abie 20. Native coniferous trees versus exotic coniferous trees group comparisons £or environmentai scores. 

1D
T
AL 

CODE 

Nl\TI\'E 

E\OTIC 

I\""Y:'A:... 

L"\.1D::-* 

: ;A�:\::-: 

EXOTIC 

TRANSPLANT* 

81 4.00 

N 

35 

�6 

MEANS 

3.91 A 

4.07 A 

fLC\.\)* 

39 l. b�

:6 

:J 

:-::·:�>:� 

.... )0 

' . -u

LIFESPAN* 

84 4.51 

N 

40 

44 

MEANS 

4.48 /\ 

4.55 /\ 

Tei-'. i) !�Rl\'i'UP f·:* 

40 ..; . 25 

I -, V

.'-'.:· 1\.' :� 

�. uo ., 

,;.c;G :, 

PROPAGATE* 

46 4.15 

N 

21 

25 

3<J 

MEN..JS 

4. 48 l\

3.88 !\ 

�C! !� *

:_ . () .. 

• • •  'I; • • • 

. • !"_• \ ...... 

!. . S:i .. 

--�· -:3 !\ 

CLEANLINESS* 

89 4.12 

N 

4L 

47 

MEANS 

4.07 I\

4.17 A 

1,1: t!D* 

3� 3. �9

:-::-·J .. t·:.s 

16 2.9L; 1\ 

.o 3. 6 ! /•.

TEXTURE* 

28 3.32 

N 

10 

18 

MEANS 

2.60 A 

3.72 A 

If /SEC':'* 

6- ) 6.
L. J. -

JO 

32 

:-::•�;\: :s 

3.6J z. 

3. S9 f..

PH* 

21 3.33 

�) 

7 

14 

MEANS 

2.43 A 

3. 79 A

_f): SE/-.SE* 

5- 4.l!

.'·Ti•.: :s 

2a 4.00 A 

t: 9 4.:l A 

DROUGHT* 

41 3.34 

N MEANS 

18 2. 78 A

L3 3. 78 B

* scon-:.s :or ·:r...1:.3� :a:;·, 1 !�'S! ,,r., ! !' 1 )! -i•k1· ,., ,·>"·ci'.".:1:.•·�·.·, · i_.:,:rure, f·�i, cirru<:Jr.·, �:occ :..er .. pera:ure, :ighc,
·.-:ind, �!:�L·1..·· , ,::.(i d:.:;1.-.:i.·,. d� 1· :,d,'(•0 1 11) ! I'!:,,, .. ,_.,., !(•f; r,: j, 

��lf!:: :-:ea=�s :,1::,·.•:•�•c) :_:· ·:.t· ... ;er·,. ····•·: 1:• :_,,. ;: ... �:,·c1:.'.·/c�1(:-,�:(•:: a· •-- .ns :�:·:'21 :or 
Leas� �!c�:�:: :�\7i�;i. :): :· f �-·:·· ·:.\.·-..·�·. 

,_, 
,_, 



Table 20. Native coniferous trees versus exotic coniferous trees group comparisons for environmental scores. 

CLEANLINESS* TEXTURE* PH* DROUGHT* 

------------------------------------------------------------- --------- --------
TRANSPLANT* LIFESPAN* PROPAGATE* 

81 4.00 84 4.51 46 4.15 89 4.12 28 3.32 21 3.33 TOTAL 
-------------------------------------------------------- - ---

N MEANS N MEANS N MEANS N MEANS M MEANS 

41 3.34 

N MEANS CODE N MEANS 
------------------------------- ------------------------------------------- -

NATIVE 

EXOTIC 

35 

46 

3.91 A 

4.07 A

fLCX)D* 

40 

44 

4.48 A 

4.55 A 

TEMPEH.ATURC* 

21 4.48 l\ 

25 3.88 A 

f, TGl!T* 

42 

47 

4.07 A

4.17 A 

WIND* 

10 

18 

2.60 A

3.72 A 

HISECT* 

7 

14 

2.43 A 

3.79 A 

DISEASE* 
------------------------------------- . --------

TOTAL 39 l. 64
------------------------

CODE* �:GAr:s
-------------------------

NATI\"E 

EXOTIC 

16 

:3 

l. 56 A

l. -o :\

40 -L 25 39 1.67 34 3. 29 62 3.61 57 4.11 
----- ·------------------------------------

:-'.LN:S 
• 1 
j. r:_1·:1\;:s t! :-:cN .·s 

---- ---------·-· ----- -- ------------------------

ld ..; . 00 ,\ 17 

--; ') ..; . � 6 ti 
') 

2. 59 /\

- . - 3 i\ 

16 

lo 

2.94 A 

3.61 /.. 

30 

32 

:r.�A: !S 

3.63 J.. 

3. 59 1--.

. .

28 

29 

:-l[Af :s

4.00 A 

4.21 A 

18 

23 

2.78 A 

3.78 B 

* scores for Trans�''i.arr, iifeS!'ar�, ! rt)f1ack1'<', ,._·:r.•a:::irit-�s, '.l'Y.ture, [)H, drough:..., f:ooci Lemperature, lighc,
\·:inci, insect, .:ir:ci d1sease ar,- �)a�·eci on!'('(:••( .. '.;L·,,res r)� S.

t--.'O'fE: t•leans fo:�o·.-:ed uy I t:l· .3a:1�' >-· .. ,.r 1:1 ::11• -�,·_:r.1ficar. 1 �"! d1!.(C?-rc-::- a- :r-:i? .05 �e·:e� for 
·eas- <.;1an · • ,··a�l ")• 1··•-•r·l•'·,·(."' 
L, - � �"·-·'- •. • ·--'- ·•'- . • 

I-' 
I-' 
C 



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

CODE N FORM* FWWER* FRUIT* LEAF* SEASONAL* 
OVERALL 

AESTHETIC** 

------------------------------------------------------------------------------------------- --

'IDTAL 83 7.52 3.52 3.51 4.08 6.92 73.11 

--------------------------------------------- ------ -- ----------- ----- --------------------

NATIVE 

EXOTIC 

41 

42 

7.56A 

7. 48A 

3.54A 

3.50A 

4.12 B 

2.90A 

4. l 7A

4.00A 

7.61 B 

6.24A 

77.14 B

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 31. 
t-DTE: Means followed by the same lelter are not significantly different at the .OS level for 

TUkey's Studentized Range 

-

I-' 

I-' 



Table 22. 

CODE 

Evaluator group comparisons for vine aesthetic scores 

N FORM* FIDWER* FRUIT* LEAF* SEASONAL* 
OVERALL 

AESTHETIC** 
---------------------------------------------

-

83 7.52 3.52 3.51 4.08 6.92 73.11 'IDTAL 
------------------------------------------------------------------------------------

NURSERYMEN 18 7.00 A 3.50 AB 3.67 A 4.06 AB 7.11 A 72.38 AB 

DESIG�ER/AR01 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.

** overall 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 

I-' 



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

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

--------------------------------------------------------------------------------------------------------------

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

--------------------------------------------------------------------------------------------------------------

CODE N MEANS N MEANS N MEl\NS N MEANS N MEAt:S N MEANS N MEANS

--------------------------------------------------------------------------------------------------------------

NATIVE 

EXOTIC 

15 

14 

4.73 A 

�.57 A 

FLCX)D* 

17 

14 

4.47 A 

4.29 I\ 

l. l

11 

4.82 1\ 

4. 46 P..

LJCl:T* 

---------------------------------------- - --------

TOTAL 17 ..:: . 3--1 

------------------------------ ---

3. 86

CDDE i'i 
'. 

:-:::Jij :s . .

tlATIVE 

c:xar:c 

CJ 

10 

..:. L .,

3. so t\ Cl � • (J () ,\ 

- -

1 I 

q 

- - - -

4. 
-·

;1, 

.i. o<J "

18 

14 

! )

-- - - -

11 

9 

J.39 A 

3.57 A 

i•li:A!JS 
-- - --

3.90 

4.00 

-

I\ 

A 

10 

7 

4.10 A 

4.00 A 

J!JSECT* 

12 3.95 

" ! • '.•:EA:.'S 

7 

8 

4.14 A 

2.38 A 

DISEASE* 

15 4.33 

! , ;,JEAJJS
------------------------------

11 �.00 P. 9 4.89 B 

9 3.d9 i•. 6 3. 50 A

12 

11 

3.50 A 

4.09 A 

I--' 

I--' 

w 

* scores for :rans�<a:!·, :.:. !L ['ul., !"ro!�0<11,,1t ,., c>c:ir< 1:iess, e1. ure, pH, drough:, :�ood cer.:perature, light,

\,:ind, insect-, disease ar\...' ba:3r>d 1111 E>t..'r:t'l .. :;cot('\; o� S.
0-'0TE: :-:eans :oLO\,·ed oy .... :1e �a!:\' :v 1 tvr ur•· :.n, .·11J:.1:1car. !y dif.:':erent at :.he .OS 2e·vel for 

Least s1_.r11;·1 an� J::·i,-t,·:.�·•·.·. 



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

FORM* N FLOWER* N FRUIT* BARK* LEAF* SEASONAL* 

OVERALL 

AESTHETIC** CODE 
-----------------------------------------------------------------------------------------------

N 

131 8.21 109 3.71 131 3.82 4.30 4.20 8.35 81.60 'IDTAL 

------------------------------------------------------------------------------------------ ---

NATIVE 

EXOTIC 

90 

41 

8.00 A 

8.68 B

41 

68 

3.35 A 

4.29 B

90 

41 

3.47 A 

4.61 B 

4.37 A 

4 .15 A 

4.04 A 

4.54 B 

8.00 A 

9.12 B

78.46 A 

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.

** overall 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 25. Evaluator group comparisons for deciduous tree aesthetic scores

CODS N FORM* N FI.0WER* N PRUIT* BARK* LEAP* 
---------------------------------------------------------------------

TOTAL 131 8.21 1Og 3.82 131 4.2gR 4. 20 4.20 

S�ASONAL* 

8.35 

OVERALL 
AP.STHETIC** 

81. 60
------------------------------------------------------------------------------·------------------------

�lURSERYHEJi �8 7.SG A 23 3.87 AB :?B 3.81 /\R �.21 4.2') /1, 8. 79 BC 82.31 AR 

DESIGtJER 1\PC-H 4S 8 . L\ 4 7\ 27 3.49 .ll,R 4S 3. 8'1 .".P 9.27 /\ 4.20 A 8.04 AR 80.98 AR 

PDT!\NIST �7 8.6 7 
..,, ')') 4. 3 l 8 :2

-: 
4.30 8 4.56 A 4.41 l'. 9.ll C 88.27 B

HORTICL''._,':'11RIST 31 - . 81 /.. ,.., 3. r ·" 3! 2. 39 l\ 4. 1 CJ 1\ 3. 9 7 .!\. 7.74 A 76.05 A - ' 

* Por:n, :lrn•:Pr, Cruit, 1 c1rl-:, '.P,�r, c1ml .;.,a��on,1: .scorPs are b.:is0c] upon a rArf0ct .score of lO, 5, 5, 5, s,

anrl � () ::- P�rcc � in-,;·�· .
** \)VP::-a:l scores are !'rC'SPn'·r,c, as .:: !'•�rc r :n: scrJrPs, us inn I h0 for;;ula on ra9° �l. 
:-10r:-r.: :·0an�, '.°t"l��cv.,·Pci l"'v 'r11• '.;J:·r• \•·' ' .. t•� tit"•· rin· :;i<1nifii.:an1 ly f!ifferen� at: ; he .ns 2evl?l :or

'""'uke\·'s S' udPr:L 1;'r.•cl P.:1nn 1 • 

: .. n 



~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 

EXOTIC 

38 

20 

3.92 A 

4.25 A 

rLOOD* 

40 

21 

2.75 A 

3. 43 B

TEMPERATURE* 

19 

11 

4.26 A 

4.64 A 

1,JGHT* 

41 

21 

3.34 A 

3.29 A 

WIND* 

16 

9 

3.56 A 

3.33 A 

INSECT* 

11 

8 

3.64 A 

2.88 A 

DISEASE* 
----------------------------------------------------------------------------------------------

TOTAL 30 3.17 33 4.30 30 J. 2() 29 3.76 46 3.28 47 3.06
------------------------- - - ---------------------------------------------

CODE N <JEANS ti :•iEANS 11 :•iEAt-JS /1 MEANS !I ViEANS �: ViEAl IS 
----------------------------------------------·------ -------------------------------------

NATIVE 20 3.50 t\ 21 4.43 A 19 3. 16 A 19 3.63 A 31 3.36 A 33 3.18 A 

EXOTIC 10 2.50 ·"' 12 4.08 l\ l I 3. '}.7 A 10 4.00 A 15 3.13 A 14 2.79 A

22 

10 

2.23 A 

2.80 A 

* scores for Transp:ant, lifcsr,c1n, !'l0J'ana t', c-l<,anl 1ness, LcY.turc, pH, droughl, flood tei71perature, light,

wind, insect, disease are · ased 01. [ -er Ll'C' scorc·.s o: S
NOTE: Means follrn,:ed by the san€ e 'er are ::ot !:;ll.Jni:1cant ly differenL at the .05 �e 11el for 

Least S1gnifican D1f[.,r"nce,�. 

f--' 

f--' 

(J\ 



Table 27. Native deciduous and broadleaved evergreen shrubs versus exotic 
deciduous and broadleaved evergreen shrubs for aesthetic scores 

CODE N FDRM* FIDWER* FRUIT* LEAF* SEASONAL* 
OVERALL 

AESTHETIC** 
----------------------------------------------------------

----- -- --

'TOTAL 250 7.63 4.01 3.11 3.94 7.36 74.44 
----------

-----------------------------------------------
- ----- -- ------

NATIVE 137 

EXOTIC 113 

7.33 A 

8.00 B 

3.93 A 

4.12 A 

3.15 A 

3.05 A 

4.01 A 

3.86 A 

7.55 A 

7.12 A 

74.12 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.

** overall 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 

1--' 

1--' 

-J 



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

FORM* FLOWER* FRUIT* LEAF* SEASONAL* 
OVERALL 

AESTHETIC** CODE 
------------------------------------------------------------- ---------

N 

250 7.63 4.01 3.11 3.94 7.36 74.44 'IDTAL 
--------------------------------------------- - ----

NURSERYMEN 

DESIGNER/ARCH 

BOTANIST 

HORTICULTURIST 

55 

84 

53 

58 

7.13 A 

7.24 A 

4.09 A

3.88 A 

8.72 B 4.26 A 

7.69 A 3.90 A

2.93 A 3.78 A

3.16 AB 3.88 A 

3.53 8 4.42 8 

2.83 I\ 3.74 A 

7.26 A

7.14 A 

8.38 8 

6.83 A 

71. 74 A

72.48 A 

83.72 B 

71. 37 A

* 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 31. 
NOTE: Means followed by the same letter are not significantly different at the .05 level for 

TUkey's Studentized Range 

.,_.. 

c:: 



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

TRANSPLANT* LI F'P.SPA.l'\J* PROPJ\GATE* r:'LEANLINESS* TEXTURE* PH* DROUGHT* 

---------------------------------------------------------------------

'IDTAL 87 4 . .13 86 3.85 50 4.08 91 3.86 3n 3.69 28 3.68 51 3.41 
------------------------------------------------------------- -------

CODE N MPANS � J ME/\t-JS �l MF.NlS �) Mf..ANS 

--------------------------------------------------- -

NATIVF. 41 3.59 A 43 3.86 l\ 23 3.9fi l\ 43 4.30 R 

EXOTif: 46 4.61 R 43 3.84 A 27 4.]9 l\ 4R J. 4 n l\,

FLCOD* 'T'FJlPPR/\TURI�* LIGl!T* lt./Iilf)* 

[') 

15 

21 

Mr:l\NS N MEANS N 

3.87 l\ 9 4.11 A 22 

3.57 A 19 3.47 l\ 29 

HJSF.C:T* DISEASE*
-------------- ---------------------- ----- -----------------------------------------------

'1D'T /\fJ 45 1. qs S2 3.8, s� 

---------------------

CODE �: �-lf.AflS �l .\
1

1::/\t!S • I 

-----------------------------

NA'T'I\'r. 21 1 . 1: l\ ,, 3. 11 l\ ·n

r.xm:r 24 '") "1 ;\ 30 .1. on .l\ 3() 

;.23 

r: r:·,· ',c; 
' . .. \ ... 

�. BG !, 

2. so /\

49 4.39 

r ! 

21 

28 

ft-FN!S 

4.76 n

11.U l\

58 4.10 

n 

25 

33 

:\:r -- ··s

4.64 B 

J. ,n"

60 4 .17 

t; 

26 

�4 

MFN!S 

1:.46 A 

3. 94 !,

MEANS 

3. 00 "·

3.96 A 

* scores for ':'ransr:anL, :::•·S�'ZV., 1·:·(>r'u(_i;-1·,., c:•·,::<1:1<->�s, '-pxtur0, rH, cirouc:,�··, f:ood tc1rirerature, li9ht,
\•:inn, :nsec:., rlisr>aSP ,1t·,---. l',1SP<l llll !'lf.:>;:r:c' �;c, 1 1••'." o: s.

�DTF.: ::eans ::oll0·.-:p(l t..,y L',•· '�c"1::-0 •·· · •·r .1:-,· ,�o- .·:n:,: :-:c,11.tlv rl�ffercnt at :r�e .05 � 0vel for 
:..,east s:c1r.1::co::· ::�::r-r,,:,c·,,�,. 

\.0 



Table 30. Evaluator group comparison for juniper shrub aesthetic scores 

CODE N FORM* FRUIT* LEAF* SEASONAL* 

TOTAL 47 8.51 3. 77 3.87 8.49 

NURSER'r'i'-ii::i� 9 6.89 A 3.56 /\ 3.56 A 6.78 A 

DES:G�::::�,'-��O'. 16 8.88 B 3.63 A 3.9� "A 8.75 8 

BarANIST 10 8.60 AB 4.30 A 4.10 A 9.20 8 

HORTICULTURIST 12 9.17 8 3. 6 7 /\ 3.83 A 8.83 8 

OVERALL 

AESTHETIC** 

82.05 

68.89 A 

83.95 8 

87.33 8 

85.00 B

* Form, 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 31. 
�DTE: Means follo\�ed by the same letter are not significantly different at the .OS level for

TUkey's studentized Range 
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APPENDIX E 

THE ENVIRONMENTAL SCORECARD 
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The Environmental Scorecard

The following Appendix presents information related to the

Environmental scorecard. In order of appearance are:

1) The evaluator request letter and matrix.
I 

2) An example Scorecard, illustrating the content and format of

the scorecards received by evaluators·
, 

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

4) species 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 

Sc orec ards. No verbal comments are included• 
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Evaluator Request Letter

oear sir/Madam: 

January 28, 1985

Shelly Bruce 
P&SS Dept., Leon Johnson HallMontana State UniversityBozeman, Montana 

I am a graduate_student at Montana State University pursuing a 
researc h proJect which evaluates the ornamental potential of a 
number of plant species native to Montana. \"11th the increased 
awareness and interest in native :::,lants which has taken place during 
the past decade, there has been an increased demand for natives at 
the retail level. Here in Montana certain native species have become 
very po pular and are commonly available, often in improved forms: 
Gre en Ash (Fraxinus pennsylvanica), Quaking Aspen (Populus

tremuloides), Shrubby cinguefoil (Potentil�a fruticosa) and Red TWig 
oogwood (Cornus sericea) .But the selection of other native species 

for exposure seems to be a very arbitrary and subjective process. A 
species one author or researcher thinks has good ornamental potential 
may b e  another, s "trash tree". 

Th e problem I hope to resolve is this subjective method of plant 
selection. Through the use of t\.10 complementary ornamental 
scorecards, one on aesthetic gualities, the other on environmental 
factors, a sound, objective basis for the se.=.ection of desirable

species will be presented. 

I am currently assembling a t-1anel of professional evaluators to 
assist me with my Environmental scorecard. This system wi 11 evaluate

44 dif f erent plant species on various cultural reguiremen� s, cul�ural 
problems, and adaptations, usins a numeric scale. Approxi�te time

commitment would vary with the number of plants and categories you 
evaluate. The project wi 11 run from 
now through September, 1985. 

Enclosed is a matrix includin<J the 44 s!)ecies that I a;n
evaluating. Included are soec ies native to t.he nor thweSt which have

potential as ornamentals and specLeS which are currently pop�lar in
ll the Montana retail market. F,ach species \.1il l be scored in each of 

. ' 
'b d the enclosed sheet categories These categori es are descr 1 e on . · · If you (or someonetitled Instructions and Guideline� for Evaluation. 

1 ts or a · ---....::__,.___:_....::.. -- -----·.-- ·th of these P an with your organization)' has expe rience wi : any 
d would like to closely related olant in any of the categories, an . . those 

Participate in this project' rlease check those species in 

� I 
I 
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categories you fee� personally q�alified to evaluate. Do not check 
s ecieS or cate�or ies that. you hcive. not . had personal experience with.Perr.tier, you are not scorin<J at this time. You will be sent the 
:��ual scor�card for those p :ants and categories that you check here
t � later aate. 

a a 

when you have checked euch species in each category please return 
h matri,; to 1:1e using the enclosed envelope. Thank you for your tin-e

t e 1" 

I l -4 . h 
, 

and for sharing. your <n?� e-...se wit. me. I 11 be glad to share the 
final results with you l.J.. you are interested.

1 feel this is an exciting opportunity to share and compile much 
information on se�eral of our nc'l.tive species. It is this type of 
information th�t 1s ,needed to en�ble 9:?we,rs to propagate. and grow
these species in oraer to make tnem avc:11 laole on the reta1 l rrarket.

Sincerely, 

Shelly s. Bruce fl ,I 
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c ,k on y hos sp c1 s categories you are o score.

FVERGREEN TREES 

A 1es grandis 

Pie a engelmannii 

P1nus con or a v. latifolia 

Ah1 concolor 

Picea glauca v. densa a 

Pie a pungens 

EVERGREEN SHRUBS 

Jun1perus communis 

Cun1p rus chin nsis 'pf1 zeriana 

DECIDUOUS TRFES 

Acer glabrum 

A'nus 1ncana 

B tula occid n alis 

Lar1x occ1den alis 

Pop� ___!:.._emulo1des 

u.l 

>--< � 
H >< 

u.l 
H Cf) E-< 

Cf) 
.::i:: z u.l u.l Cl 

0 uz 
� H 
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Acer ginnala 

Sorbus aucuparia 

DECIDUOUS SHRUBS 

ceanothus velut1nus 

cercocarpus ledifolius 

Purshia rid n ata 

Rhus triloba a 

Ribes aureurn 

B rber1s aquifolium 

Ph1lad lphus x virginalis 

Ribes alpinum 

Syringa vulgaris 

Viburnum r1lobum 'cornpac a 

GROUNDCOVERS 

Anaphalis margaritac a 

An ennaria rosea 

Ar em1s1a cana 

12 

� 
H � 
._, 
CX) 
,< 
E--< 

� 

L, 

- . 

j 
I 

I 
' 

0.., 
U) 
u.l 
[L, 
H � 

--r-
I 
I 

j 
I 

I 

I 

u.l 

fJ 
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U) 
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oear sir/Madam:

She 11 Y E. Bruce
P&SS Dept.' Leon Johnson HallMontana State UniversityBozeman, Montana 59717

A few months ago I contacted you concerning ari E . nv1ronrrental 
scorecard evaluati�g several

l
plant species native to Montana and

several other species common y used as ornamentals in Montana
1andscapes. you agreed to act as an evaluator for this scorecard.
some problems �rose which delayed the release of the scorecard until
no\,,. I apologize for any inconvenience this may have, causea you. 

Enclosed are evaluation sheets on each plant you agreed to score.
each sheet lists each. c�tegory you checked on the matrix for each
species you felt qualified to evaluate. Information I have compiled
from available literature has been outlined on each cate<)ory. Please
give each species you� owr:i personal score in each category high l i<Jhted
using the attached qu1del1nes. The literature information is ::iade
available only as a reference for your addition al cornrrents. Any extra
information and input you can conlribute is \velcomed and greatly
appreciated. It is your valuable experience that will make this a
successful and valuable tool. I, in turn, am happy to share any 
information and sources I ha,·e av.iilable on any of these species \•1ith
you. The bibliography is enclosed for vour infornation and is yours 

to keep. 

When you have scored each sp�cies in each category please ret�rn 
the sheets to me using the enclosed envelope. I would aprrec1ate lts 
return by July 3 if at all ;JOSsib.i.e. �hank you for your t 1me and for 
sharing you r knowledge with me. I, 11 be glad to share the f 1na l 
results with you if you are interested. 

Sincerely, 

Shelly E. sruce

' 
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� c· ructions o.nd suidelines
�-

cor E'V2luat ion :

Evaluate each species on the fol lowi.n, _, qua lities as defined

tJelOW, A species will be rated J, 2, 3 .. L'.- .- or 5 as described below.

you will be scorins only those cateqorins h. - � 10h lishted in yellow. 

These a re the catec;cries you checked in the orisinc:il i:'.at rix.

Remember r :i afi1 looking for your own personal evaluation of each

species based on your e½per ience anc knmdedse. The in format ion from

the literature is provideG only ::.o c larify vihat your score should be

based on anc to act 2s a reference for your adcition2l comments. This

inforrrtation is based on several co!T'.r:1on, rel ia.ble plane. references.

when no information is provided this indicates c:. lack of reference 

waterial on this particular subject. It is in these ca.ses that your 

additional conrr.E�ts will be !12rticularly valuab.i.e. 

oescribeci below are the categories each species \-ii 11 be scoreo 

on. Please review these definitions 2nd ex��an2tions carefully so us 

to rrake evaluc,tions consistent with ti1ose of :.,y other professic:ial 

evaluator s. 

TRANSPLA:.\!':'ABILI'I'Y: Ease and success of t rans;?lantin(J.

O=No knowledge of this s[.)ecies. 
l=Poor success . Difficult to �r2'.1splant.
2= 
3=Moderate succes s. 
4== 
5=Excel lent success. Easily tr c.r:spla:ited ·

/' 
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,JfESPAN: r.,ife of quality ornar.�nt21 ch-·ract . . 
� 

1 o . er 1st1cs for tl-:is
,. v,1�17._

ty?e 
or t' o. IL . (Life expect�nci0s vary a __ , ccora1ng to ?lGnt type:

· vs r-roundccver. c 
vs, shrUD • -:, ,)core each s�ec ie.s

•yoe. co net corr.po.re di f f2r2nt L Yfh?S. )� " 

0=NO kr.owledse of this sp2c�,?s.
.. 1 1· r-:esp--r l=ShOr1.- .,_ c. ,. 

2= 

)=Moderate lifespan.
e= . 

l' ,.. n""'O 5=L0D(J ... 1IeSi:-'e1 •

according to plant

PROPAGA'"'1 IO'tJ.· Pase of se):u2.l :::-nu.;:; or ::) �e _ - �s XU2! propas2tion.

()::NG knowledge cf this species. 
l=Poor success. Difficuit to 0r0t)c1(_)c:.te. 
2= 

3=Moderate success. 
4= 

5=EXcellent success. Easy to prop&�ate. 

MAINTENANCE/CLEL�l��INESS: !0.r.:cunt of 12.Jor re-.�uired to rr.aint2in the

specimen rn sa;.:isfc.ct.ory cone� t io:-.. �h:.. s �nc lGC:es the chemical 

tree 

control of insects anc c�is2ase. _r1,rri0:.1r:t of litter crea::-.ec oy the i.Jlant

(fruit, �ranches etc.) r c.nd c:::oili:.:.y co cc,rpete with \-/ceC:s aur1ng 

establishTTtent or grcundsover �. 

0=No knowledae of this s1-:,ecies. 
l=High !i!a.intenance recui�er,r2rts uilO/Gr hish ii�ter. 
� 
3=Moderate iiB.i.nten�nce recuir2r.E>n;�s c,nc/or ;;--oaerat.e litter·
4::

� 

5=Lowmaintena.nce requirer.tents and/or lo\..1 �icter. cc:re free.

� A9APTADILI'.'.'Y: 
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owledge of this sp�c1es . o::NO kn 
ange of adaptab1l1ty. Extreme soil amendment required

-Narrow r . 
� lant survival. for P 
2:: 
J::Moderate range of adaptability. 
4:: 

5----Wide range of adaptability.
required for plant survi va 1. 

H. Acidic vs. alkal ine.p • 

Little or no soil amendment

0=NO knowledge of this sp�c�es. 
l=Narrow range of adaptab1l 1t:y. Extreme soil amendment required for plant survival .  

�:Moderate range of adaptability. 
4= 

5=Wide range of adaptability. Little or no soil amendment 
required for plant survival. 

mISTURE RffiIME ADAPTABILITY 

Drought Tolerance: survival of rl ant in hot dry environment. 

Hightshoe references to urban drought-he at resistance correlate to 

drought tolerance. 

0=No knowledge of this species. 
l=Not tolerant. Poor survival in dry conditions. 
2= 
3=Moderate tolerance . 
4= 
5=Ver y  tolerant. Good survival in dry conditions .

Flood Tolerance: survival of plant in wet, boggy conditions. 

0=No knowledge of this soecies. 
tNot tolerant. Poor survival in wet, boggy conditions. 

!:Moderate tolerance. 
S=Very tolerant .  Good survival in wet, boggy conditions. 

j 
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¢= 
®moerature: survival of plant in extreme temp iv"� I eratures. Survival of

Plan
t in extreme exposures and r anse of exposure a plant is adapted

to, Hightshoe, Dirr, and Hortus III use the U.S.D.A. Hardiness zones.

ReillY and wyrnan use the Arnold Arboretum 1:-lardiness zones. References

from casement refer to adaptabi 1 i ty of th is plant for use in the

Brooks, Alb erta area. The similarity of climate between the Brooks

region and parts of Montana and the many ornamental plants common to

bath regions allow us to use these Brooks, Alberta recommendations as

a refere nc e  guide to new species for Montana landscapes. Elevation

information from van Dersal rnay provide some indication as to the 

rang e of climatic conditions to \vhich this plant is tolerant. 

0=NO knowledge of 
l=Po or survival 

adaptability. 
2= 

this species. 
1n extreme temperatures. 

3=Moderate survival in ext rer:ie temperatures. 
4= 

S=Good survival in extrer;-ie temperatures. 
terrperature adaptabi 1 i ty. 

Narrow ranse 

Wide range 

of 

of 

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. 
!=Narrow adaptive range to different light levels.
2:: 
3=Moderate adaptive ranoe to different light levels·
4::

J 

5::vlide adaptive range to different light levels.

J' 
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wind
:

susceptibility to v1i11d damage.

knowledge of this species.
o=No . 1 

. 

i::EXtrerrelY suscept 1b e to w1.nd damage.

�:Moderately susceptible to wind damage.

�ExtreF.e resistance to wind damage.

INSECTS: susceptibility of the species to insect problems.
� 

Q::NO knowledge of th�s speci�s .

l=sPecies is suscep�ible to insect problems. Insect control

requirements are high. 

:species has moderate res i stan ce to in sect problems.

4:: 

S=Species is resistant to insect probler.1s. Insect control requirements

are low. 

DISEASE: susceptibility of the species to disease problems.

O=No knowledge of this species. 

!=Species is susceptible to disease problems. Disease control

requirements are high.
2= 

3=Species has moderate resistance to disease problems.

4= 

5=Species is resistant to disease problems. Disease control

requirements are low .

r 
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EXAMPLE SCORECARD

Abies concolor (Gord. & Glend.) Lindl. exHildebr. 

common Name ( s ) : concolor Fir, White Fir

rransplantabi l i ty:

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). 

noes your experience agree \vi th the above in format ion? 

comments? 

Your personal score ( ci re le one) : l 2 3 4 5 

Lifespan: 

Information available from the the literature: Long-lived 
(Sutton,1974; van Dersal,J938; Hightshoe, 1978). 

no es your experience agree with the above information? 

comments? 

Your personal score ( circle one): l 2 3 4

Propagation: 

5 

Information available from the literature: seeds; horrronal, 
vegetative (Sutton, 1974). Minimum seed bearing age is 
40. Seeds are produced every 2 to 4 years (Schoprreyer,
1979; van oersal, 1938). Fruit ripens in september­
October, seed dispersal in September-October. cone ripe
with a specific gravity of .85. seeds require cold,
rroist stratification at 34 to 41F for 14-28 days
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(Schopmeyer, J979). Str.ttifjcatio f 
(Di�r, 1983). _Germinal Lon is epi�ea�

r JO days at 41 � 
spnng. Seedlings may be protected b · 

Usually sown in
or straw 1/2-2" deep. seedlings out 

Y a mulch of peat 
years (Schopmeyer, 1979) . cuttings t 

P�ant�d at 2-3 

treated with 100 ppm IBA/24 hr k 
a en in December 

XL-talc, 1:1. Cuttings tak�n in
s�!nua

follo
t

wed by P�ygon 
8 IBA t l c · ry reated with • % a c. utt ings taken in March tr 

ppm IBA 24 hr. soak (Dirr, 1983). 
eated with 100 

noes your experience ag re(.� with the above in format ion? 

comments? 

your personal score ( ci re le one) : l 2 3 4 

Maintenance/Cleanliness: 

5 

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

noes your experience agree with the above information? 

comments? 

Your personal score ( ci re le one): l 2 3 4

Soil Adaptability: 

Texture: 

Information available from the literature: Dislikes

heavy clay soils (Dirr, 1983; Hightshoe, 1978). 

Moderately coarse to rroderately fine; gravelly and

sandy loams, medium loams (Hightshoe, 1978). 

. 
. . 

? 

Does your experience agree vnth the above information. 

Corrrrnents? 

Your personal score (circle one): l 2 3 4

5 

5 
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pll: 

Information available from the literature·
soils; pH 4.0-6.5 (Hightshoe, 1978).

Prefers acidic 

ooes your experience agree with the above · f 1n ormation?

comments? 

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

Moisture Regime Adaptability: 10-20 11 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). Intermediate drought-heat resistance 
(Hightshoe, 1978). 

ooes your experience agree with the above information? 

comments? 

Your personal score (circle one): l 2 3 4

Flood Tolerance: 

Information available from the literature: Intolerant 

(Hightshoe, 1978). 

. . . 
?

DOes your experience agree with the above 1nformat1on. 

comments? 

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

5 

5 



137 

gxposure: 

Temperature: 

Information available from the liter t nersal, 1972). zone 4a (Hightshoe 
a��;� Zone 4-5 (Van

(Hortus, 1976). Range from 7 500_10 000�·. 
Zone 4 

(Kelly, 1970). 
' ' in Colorado 

ooes your experience agree with the above information? 

comments? 

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

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 oersal, 1938). 

noes your experience agree with the above information? 

comments? 

Your personal score (circle one): l 2 3 4

Wind: 

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

Does your experience agree with the above information? 

comments? 

Your personal score (circle one): l 2 3 4

Insects: 

5 

5 

5 

Information available from the literature: 
(Sutton, 1974). None serious (Dirr, 1983).
susceptibility (Hightshoe, 1978). 

19+ on species 
Infrequent 
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Your experience agree with t.he above information?ooes 

comments? 

your personal score ( ci re le one) : l 2 3 4 

oisease:

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). 

ooes your experience agree with the above information? 

comments? 

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

5 

5 
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Environmental scorecard Ev 1 , a uators

Mr. Clayton Ber<] 
valley Nursery 
p,O, BOX 4845 
Helena, MT 59601 

Mr. ,Jerry Cashman 
cashrnan Nursery 
252 Estes Lane 
sozernan, MT 59715 

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

Dr. George Evans 
Plant and Soil Science Dept. 
Montana State University 
Bozeman, MT 59717 

Mr. Jim Heise 1 
Heisel Springhill Nursery 
4463 Springhill Road 
sozeman, MT 59715 

Dr. Gary Hightshoe 
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 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Mr. Klaus Lackschewitz 
6322 Woods Road 
Missoula, MT 59801 

Dr. Don Mathre 
Plant PatholO<JY Dept. 
Montana State University 
Bozeman, MT 59717 

Dr. P.omer Metcalf 
14619 N. 23rd Place 
Phoenix, AZ 85022 

Mr. Dick Pohl 
Plant and Soil Science Der 
Montana State University 
Bozeman, MT 59717 

or. Jack Riesselman, 
Extension 

Plant Pathology Dept. 
Montana State University 
Bozeman, MT 59717 

Dr. ,Jack RUrnP.ly, 
!-:!erbarium 

Montana state University 
Bozeman, MT 59717 

Mr. Larry Watson 
Little valley Wholesale 

Nursery 
13022 East 136th Avenue 
Briqhton, CO 80601 

Mrs. Shelly En0ler Bruce 
8341 Huffine Lane 
Bozeman, MT 59715 

17. Literature score*

* d the i'nformation available
All species were oi ven a score base on -
from the literature for e ach category
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SPECIES INFORMATION

Abies concolor (Gord. and Glend.) Lindl. ex Hildebr.
concolor Fir, White Fir

Transplantability:

Information available from the literature: Good success whentransplanting young trees. Larger old trees are subject todesiccation (Sutton, 1974). Transplants readily as smallsand B tree in spring (Hightshoe, 1978).

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

Lifespan: 

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

Evaluator's comments: Older specimens in Bozeman, Montana 
(Metcalf, 1985). 

Propagation: 

Information available from the literature: seeds; horrronal, 
vegetative (Sutton, 1974). Minimum seed bearing age is 40. 
Seeds are produced every 2 to 4 years (Schopmeyer, 1979; 
van oersal, 1938). Fruit ripens in september-Qctober seed 
dispersal in September-Qctober. 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 IBA/24 hr. soak followed by Phygon XL-talc, 1:1.

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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Maintenance/Cleanliness:

Information available from the lit 
requirements (Sutton, 1974). Con!ra

h
ture: Low maintenance 

t . . S t mb 
s at ters soon after ma uring in ep e er (Van De rsal, 1938). 

Evaluator's comments: susceptible to s r When lower branches are t 
Puce weevil {Evans 1985) re a1ned tre · ' · 

for itself (Metcalf, 1985). 
• ' e provides weed control 

(Pohl, 1985). 
Minimal maintenance requi red

soil Adaptability: 

Texture: 

Information available from th e literature: Dislikes heavy 
clay soils {Dirr, 1983; Hightshoe, 1978). Moderately coarse 
to_rnoderately fine; gravelly and sandy loams, medium loams 
(Hightshoe, 1978). 

Evaluator, s comments: Appear to survive reasonably we 11 in 
heavy soils {Evans, 1985). Does not do well in wet soil 
situations {Metcalf, 1985). 

pH: 

Information available 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). Intermediate drought-heat resistance

(Hightshoe, 1978). 

Evaluator's comments: Ap[>E'ars to grow well under irr�gated

situations, but not tikeJy to thrive on dryland/pla ins 

(Metcalf, 1985). Will tolerate drought only after well 

established (Watson, 1985) • 
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flood Tolerance: 

rnformat ion available from the 1 i ter ature ·.(Hightshoe, 1978). Intolerant 

Evaluator's comments: 
(Metcalf, 1985) . 

Requires good soil drainage

Temperature: 

Information available from the literature: zone 4-5 (Van 
oersal� 1972). zone 4a (Hightshoe, 1978). zone 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 fro m the literature: Tolerant of shade 
in youth, but prefers sun (Sutton, 1974). Will tolerate 
some shade (Van oersal, 1972). sun or shade (van oersal, 
19 38) 

Evaluator, s comments: Glaucous color wi 11 develop best in well­
lighted sites (Metcalf, L985). Will grow best in full sun; 
otherwise become leggy and poorly branched (Pohl, 1985). 

Wind: 

Information available fro m the literature: subject to ·.-,indfall, 
frequent damage (Hightshoe, 1978). 

Evaluator's comments: Branches are fairly flexible; breakage 
mostly from mechanical means (Evans, 1985) • 

Insects: 

Information available from the literature:

(Sutton, 1974). None serious (Dirr, 1983). 

susceptibility (Hightshoe, 1978).

19+ on species
Infrequent 
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E aluator, s comments: Spruce weevi 1 only insect problem (Evans,
vl98S). witnessed budworm effects inducing multiple tops 

(Metcalf, 1985). 

Disease: 

Information available from the literature: Mist le toe, heart rot 
(Preston, 1968). 24+ on species (Sutton, 1974). None serious 
(Dirr, 1983) . Infrequent suscept ibi l i ty-f ew problems 
(Hightshoe, 1978) . 
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SCIC'NTIFIC Nl\MF.: Abies g_r_andis ( Dounl. e Du --- - - � X • Don) Lindl.

couunon Name : cranrl Fir 

Transplantabi 1 i ty:

Lifespan: 

Information available from the literature: Lon9; 250-300 yearsmaximum (Arno and Hamrner ly, 1977). 

propagation: Fruit ripens August, seed dispersal is in late August to
early October. Minimum seed bearing age is 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). 

Mainte nance/Clean! iness: 

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: 

Gro1,1s best vJi th both adequate soi 1
1 "

wa
as
ter 

Evaluator, s comments: . . . ( "coast a 
and relatively hinh atmo�pheric humidity e.g. 

d hed � · ) Needles brown an s 
opposed to "continental" climates· 

lly grows in 
in drought conditions (Rumely, 1985� · Natur

:here the water
soils with good water-holding capacity, or

lf 1985). 
table is not much below the surface (Metca , 

I 
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Flood Tolerance : 

Evaluator' s comments: Tree will occ 
not withstand standing v:ater at ba 

ur on floodplains, but do
days ; and doesn't withstand excess

se

r�or longer than a few 
1985). Natural habitat suggests th

g und �ater (Ruwely, 
intolerant of poorly drained soils ��a�pecies may be le�s 

of Abies ( Metcalf, 1985) . 
sorre other species

Temperature: 

Inforrnat ion �vai lab le from the liter ature : zone 6 (Bailey, 
1977). Sem1�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 contine�tal 
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 continental Divide ( Metcalf, 1985).

Light: 

Information available fron 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 is a forest tree, normally grov1ing
in dense stands. Individuals that are exposed to wind may 
have tops or lar ge .limbs broken. Tops are especially brittle

( Rurne 1 y, 19 8 5) . 

Insects: 

Disease: 

Information available from the literature : fungus rot (Arno &

Hammerly, 1977) .
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ITIONAL INFORMATION ON THIS SPECIES:
� 

t use and value: Wildlife utilization (Van oersal, 1938). curren 
schmidt ( 1980) recommends for use in  large scale landscaping.
Kruckeberg (1982) recommends. Wilson (1984) recommendation.

sources of description:

Technical: Dorn (1984); Hitchcock and Cronquist (1981)·
sailey (1949). 

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

Availability: Callahan-seeds; Clifty View Nursery; Northplan; Plants
of the Wild. 

Habitat rypes and Range: Douglas Fir series, Grand Fir series,
western Red cedar series, western Hemlock, Alpine Fir series 
forest habi tat types (Pfister et al, 1977). subalpi ne Fir/ 
oouglas Fir/ Grand Fir Climax, western Redcedar/ western 

Hemlock climax, Grand Fir/Douglas Fir Climax (Ross and Hunter, 

1976). 
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SCIENTIFIC NAME: Abies lasincarp� (Hook. ) Nutt.

comrron Name(s): subalpine F1r, Alpine Fir

rransplantabi li ty:

rnfo�mation available from the literature· 
15; larger older trees subject to shoe· 

Good wh�n young, to 

1974). Transplants readily as small 8
k
d
desiccat�on (S�tton, 

(Hightshoe, 1978). 
an 8 tree 1n spring 

Evaluator's Comments: very young seedlinas t 1 
with proper watering (Pohl, 1985). 

� ransp ant 
Found freguent ly 

Bozeman, Montana; were transplanted from the wild as
trees (Metcalf, 1985). 

Lifespan: 

readily 
1 n

young 

Information available from the literature: Moderate (Van oersal, 
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 
is transplanted (e.g. many species of Abies do not thrive in

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

Propagation: 

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

Maintenance/cleanliness: 

Information available from the literature: Little maintenance,

clean (Sutton, 1974). 

Evaluator's comments: very clean (Pohl, 1985). Will provide own

weed control if lower branches are retained. ooes not grow out

scale as rapidly as picea pungens (Metcalf, 1985). 
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soil Adaptability: 

Texture : 

Information available from the 1·t 
texture, high organic matter 

1 eratur�: Rocky to medium 
Moderately coarse to medium 

,
g

well
�frained (Sutton, 1974). 

loams, and silt loams, nDde
;at�1ve Y or sandy loa1:"'3, medium

(Hightshoe 1978) T 1 
Y poor to well-drained , . o erates poor soils (Smyser, 1982).

Evaluator's comments: Has grown 1 we l in silt loams near Bozeman, MT (Metcalf, 1985). 

pH:

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

Evaluato:'s comments: Many soils 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 range of rroisture 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). rs favored by cool sites (north 
slopes in mountains, or high elevations, or streamvalleys at
low elevations). can establish on dry sites if in cool 
night-climate, but life-forms are distorted (as compared with

"normal" form on cool, rroist sites ) (Rumely, 1985). 

Flood Tolerance: 

Information available from the literature: Intolerant

(Hightshoe, 1978). 

Evaluator's comments: Prefers moist, but well-drained s� tes

(Metcalf, 1985). can est ablish and do well on streamsid�s,

islands in streams and fJoodplains where there is cold air 

drainage. cannot withstand standing water at �ase for more

than a few days and then excess water must drain (Rumely, 

1985) 
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remperature: 
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Information available from the literature: zone 2-J 
(Hight�hoe, 1978). Cool temperatures (Smyser, 198;). 
Elevation range f�om 9,500 to 11,500' (Arno and Hammerly, 
1977). zone 3 (Bcnley and Bailey, 1976). 

Evaluator's comments: Very tolerant of extremes in temperature(Pohl, 1985). Insolat1on may be intense in subalpine sites, but nights will virtually always be cool (Metcalf, 1985). can withstand extremes in temperature, but requires cool nights togrow best. Requires much watering if in a warm climate (evenin damp climate) (Rumely, 1985).

Light: 

Information available from the literature: Shade intolerant in 
youth, sun in age (Sutton, 1974). Very tolerant; index 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 in 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 in youth, sun when mature ( Rumely, 1985) • 

Wind : 

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

Good in groups, poor 
Frequent 

wind fall 

Evaluator's comments: There is better resistance to wind damage 
when dense growing (Metcalf, 1985). Agree that growth better 
in groups, poor in thinned mature stands and subject to wind 
damage (Rumely, 1985). 

Insects: 

Information available from the literature: Six insects on the

species (Sutton, 1974). Infrequent susceptibility to insect

damage-spruce budv✓or1:1, black headed budworm {Hightshoe, 1978).

Western budworm (Arno and I rammer ly, 1977) .
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oisease:

1 formation available from the literature: Many pathogens on the
n 

genus (Sutton, 1974). Infrequent susceptibility to disease­salsam Fir rust, several root rots (Hightshoe, 1978).Rots,snowmolds (Arno and Hammerly, 1977).

ADDITIONAL INFORMATION ON TH JS SPEC I ES:

current use and value: Kruckeberg ( 1982) recomITendat ion. Animal food
(Sutton, 1974). Sutton (1974) recommendation. Wildlife
utilization (Van Dersal, 1938). Wilson (1984) recommendation.
Highshoe (1978) recomrrendation. 

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, oouglas fir, western Red 
cedar, western Hemlock (Pfister et al, 1977). subalpine 
Fir/Douglas Fir/Ponderosa Pine clirrax 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 Mexico and Oregon. Range

Colorado 8,500-11000'. sout.hern range: 11,000·, Northern range:

3,500'; Utah 4,600. (Sutton, 1974).
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scrENTIFIC NAME: Acer g inna la Maxim.

comnDn Name{ s): Amur Maple; Ginnala Maple

Transplantabi l i ty:

Information available from the literature: Easy {Dirr, 1983).

Evaluator, s Comments: Wide ava i lab i 1 i ty and use · the 
suggests easy transplantability {Metcalf, 1985)�

n Plains 

1ifespan: 

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

propagation: 

Information available from the literature: seeds. Fruit ripens 
August-September, dispersal September-January. Minimum seed 
bearing age is S, 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 is 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 in peat: perlite under mist
with 1000 ppm IBA treatment; one of the easiest maples for
root cuttings { Dirr , 19 8 3 ) .

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) . 

Soil Adaptability : 

Texture: 

Quite adaptable; 
Information available from the literature:

best in moist, well-drained soil {Dirr, 1983)-

/' 
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Evaluator s comments: Ap{,ears to grow well . subject to lime chloros 1 s (Metcalf, 1985)_
1n many soils, but

pH: 

Information available from the literature·.
( oir r, 1983). Quite adaptable 

Evaluator's comments: suoJ·ect to
b 

lime chlorosis,· Canad1·ans have een seeking lime-tolerant selections (Metcalf, 1985).

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

orought 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 requires good root aeration 
conditions (Metcalf, 1985). Has wide adaptation to various 
moisture regimes (Pohl, 1985). 

Exposure: 

Temperature: 

Information available from the literature: zone 2 to 8 (not as 
well in 7 and 8) (Dirr, 1983). zone 3 to 7 (Howard, 1972).

zone 5 (Bailey and Bailey, 1976). Recormiended for general 
planting in the Brooks, Alberta area (casement, 1984).

Evaluator's comments: Reported as quite hardy in much of 
Montana (Metcalf, 1985). 

Light: 

Information available from the literature: Full sun or light

shade (Dirr, 1983).

Evaluator's comments: Br i 11 iant autumn color at ion wi 11 be beSt

if grown in fu 11 sun ( Metcalf, 1985) . pre fer s sun ( poh l, 

1985). 

I' 
I 
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wind: 

Evaluator's co�nts: Snow and i�e storms will be damaging, particularly 1f they occur at times when trees are in leafand have full load of samaras (Metcalf, 1985).

insects:

Information available from the literature: Relatively insect
free (Dirr, 198 3) . 

oisease:

Information available from the literature: Relatively disease 
free ( Di r r , l 9 8 3 ) . 

r 
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scIENTIFTC NAME: [\cer g labru_1� Torr . 

common Nam e: Rocky Mountain Maple

Transplantabi l i ty: 

rnformat ion available from the 1 i ter at ure ·
(Sutton, 1974). Poor, better with olde�

Poor with wildings 
(Wasser, 1982). 

(2-0 or 2-2) plants 

Evaluator, s comments: May best be handled d l 9 
as canne stock (Metca f, 1 85). Small plants are transpla t d wild (Pohl, 1985). Good transplants if con

n
ta

e easily from the 
. f. ld 

iner grown, or if grown 1n 1e under good nursery practices (Watson, 1985).

Lifespan: 

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

Eva�uato� 's comme�ts: �·aples often are abused in landscape 
s1tuat1ons, losing leader and suffering bark damage to lower 
trunk from lawnmowers; weed-eaters (Metcalf, 1985).

Propagation: 

Information available from the literature: seeds; easy to grow 
(Sutton, 1974). Fruil ripens August�ctober, 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, 
37-41 F cold moist stratification. sow in fall or stratified 
se ed in spring, 1/4-1" deep (Schopmeyer, 1979; Wasser, 1982). 

Germination is epigea) (Wasser, 1982). Shade during seedling 
establishment (Schopmeyer, 1979) . 1- 0, 2-0 or 2-2 stock is 
planted out (Wasser, 1982) .

Evaluator's comments: poor success from cuttings. Graft to
seedlings (Evans, 1985).

Maintenance/Clean 1 i ness: 

In format ion available from the literature: Litt le maintenance'

prune if desired; clean (Sutton, 1974). 

• t keep within bounds 
Evaluator, s comments: f'--iay need pruning O • 

n of lower trunk
(Evans, 1985). Thin-barked, requires prot�c���tiple stem/shrub
from abrasions (Metcalf, 1985). Reverts t 

r 
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habil and �uckers Lre 1 !ly; 111inima l
(Pohl, 1985).

maintenance reguired

soi 1 Adaptability:

Texture: 

Information available fron1 the literature· M d - . 
· t · l - · e 1um, well-drained rnois , poorer soi s, organic matter if poss

.
bl ( 

' 

·1 d . 1 e Sutton, 1974).s1 ty to san y or gravelly and rocky well d · d . , - raine soils
(Wasser, 1982). Good soil, seldom found on hot d 1 
(Kelly, 1970). 

' ry s opes 

Evaluat?r'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).

pH:

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). Will 
likely prefer soils that are well-supplied 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: ?oor drought tolerance (Evans, 1985).

Use likely restricted to irrigated streamside situations 

(Metcalf, 1985).

Flood Tolerance: 

Information available from the literature: Tolerant

(Wasser, 1982).

Evaluator, s comments: 
table (Evans, 1985) .

. d for roots near water
May be best suite 

Prefers wet soils (Pohl, 1985).

/1 
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Exposure:

Temperature: 

Information available from the literature· Good winter hardin�ss (Wasser, 19�2). Zone 5 (Bailey and Bailey, 1976).Elevation range 6,000 to 10,000' in the Colorado Rockies (Kelly, 1970). 

Evaluator's Comments: A Montana species found pr · · 1 · f 11 · h 
' imari y where winter snow a is eavy (Metcalf, 1985). Best in zone 3with plenty of moisture (Pohl, 1985). 

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 , 19 8 5 ) . 

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: 

1. t 7 di·seases on the Information available from the itera ure: 
species (Stark, 1966). 

MJDITIONAL INFORMATION ON THIS SPECIES: 
-----=--=-:.=..-- - -

1· ·ted extent for wildlife 
Current Use and value: species used to 

i�
m
�untains or adjacent areas.

plantings and native landscaping 

r 
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considerable attractiveness of folia 
1982). �nim�l food. (Sutton, 1974). ��t�over values (Wasser, 
tion. W1ldl1fe utilization (Van Dersal

on
1�1974) reco�nda­

(1980) recommendation. Kruckeberg (1982) r 
38). Sch�1dt 

wilson ( 1984) recommendation. 
ecornrnendat ion. 

sources of oescription:

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) . 

Availability: Callahan-Seeds; Clifty View Nursery; Native Plants, 
Inc.; Northplan; Plants of the Wild; Old Farm Nursery, rnc. 

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: Native to western United States (Wasser, 1982); Washington to 
Monta na, south to New Mexico and California (Sutton, 1974). 

' 
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common Name ( s ) :
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_A ju_ga rept,ms 1 .. 
--· · --

carpet Bug 11:>weed, A jug a 

Transplantabili ty:

Evaluator, s comments: Transplants readily (Metcalf, 1985).

Lifespan: 

Evaluator's comments: Spreads rapi�ly and rejuvenates itself (Evans, 1985). Stoloniferous habit tends to assure continuityof a colony (Metcalf, 1985). 

propagation: 

Information available from the literature· seed, or by division 
in spring or fall (Still, 1982; Voight �t al, 1983; wyman, 
1973). Di visions in spring (Vanstone, 1982) . 

Evaluator's comments: 01v1s1on in spring and early fall (Evans, 
1985). Readily w.ultirlied by division (Metcalf, 1985). 

Mainten ance/Cleanliness: 

Information available from the literature: May become invasive 
(Still, 1982). 

Evaluator's comments: Requires hand weeding to keep clean 
(Evans, 1985). Removal of passe, flower stalks may be only 
rraintenance required (Metcalf, 1985). Invades, but eliminates 
weed competition. Flmver stalks need to be trimmed once per 
year (Pohl, 1985). Tends to become weedy (Lackschewitz, 1985). 

Soil Adaptability: 

Texture: 

Information available from the literature: Tolerates poor soil

(Still, 1982). Any mois1, well-drained soil (Voight et al, 

1983) 

Evaluator's comments: probably not suitable for dryland

situations (Metcalf, 1985). 

J' 
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pH: 

Information available from the 1-
alkalini ty (Kelly, 1980) .

1 ter at ure: Tolerates some

Evaluator, s comments: Wi 11 display
over 7.5 (Evans, 1985). 

iron chlorosis 1n PH levels

Moisture Regime Adaptability: 

orought Tolerance: 

Information available from the literature:
tolerant (Voight et al, 1983).

Not dro ught 

Evaluator, s Comments: Best su 1· ted for mes1c situations
(Metcalf, 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 available from the literature: Tolerates some 
heat (Kelly, 1980). zone 4 (heat stress in zone 8) 
(Still, 1982). zone 4 (1/'Jyman, 1973).

Evaluator, s comments: seems to prefer cooler soi ls ( Evans, 
1985). suffers from extreme winter temperatures, or if iced 
over (Metcalf, 1985). 

Light: 

Information available from the literature: sun or shade (Still,

1982; Vo ight et al, 1983; Wyman, 1973). sun or shade, prefers

semi-shade (Kelly, 1980).

Evaluator's comments: Grows very slowly in dense shade,

alright in partial shade (Evans, 1985). Will suffer fro m
f 

sunscald in exposed sites in winter, Bozeman, Montana. pre er

partial shade (Metcalf, 1985) •

/' 
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Wind: 

rnformat ion available f rorn the literature: Protect from winterwinds or suffers winter burn (Voight et al, 1983).

Evaluator's Comments: Winter desiccation above snow level (Evans, 1985). Not structurally damaged by wind, i.e. plantsare windfirm (Metcalf, 1985). Requires snow cover and shade( poh l , 19 8 5 ) . 

rnsects:

Information available from the literature: Root nematodes (Voight
et al , 19 8 3 ) . 

Disea se: 

Information available from the literature: Crown rot, fungus 
(Voight et al, 1983).

Evaluator, s comments: slugs can be damaging 1n the garden 
(Metcalf, 1985).

,, 
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scIENTIFIC NAME: Alnus incana Nutt.

common Name(s): White Alder, Thinleaf Alder

Transplantabili ty:

rnformat ion available from the literature:
(Sutton, 1974). 

Good when young 

Evaluator's Comments: Easily moved (Pohl, 198 
if grown in nursery (Watson, 1985). 

5). Transplants well 

Lifesp an: 

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

Evaluator� Comments: Does not tolerate damage (cuts, carvings) 
well, but 1f undamaged can develop sizable trunk diameters 
(Metcalf, 1985) .

propagation: 

Information available from the literature: seeds, cuttings, 
layering (Sutton, 1974). Pruit ripens in 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 is epigeal 
(Schopmeyer, 1979).

Maintenance/Cleanliness: 

Information available from the literaure: weak wood, clean, 
train to small tree (Sutton, 1974).

Evaluator's comments: ooes not produce much trash (Metcalf,
1985). suckers freely and suffers some storm damage (Pohl,
1985). 

Soil Adaptability: 

Texture: 
. t e· Medium, black loam,

Information available from the �itera. ur · 
. ods of standing 

high organic matter, we�l-draine� �1th

(�=��y, 1970).
water (Stark, 1966). Nitrogen fixing 
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Evaluator's comments: Requires good
d f d l 

moisutre su 1 suite or ry and sites (Metcalf, PP Y; not 
1985) 

pH:

rnformation available from the literature:
1974). 

6 -0-7.0 {Sutton, 

Moisture Regime Adaptability: Moist to wet (Sutton, 1974).

orought Tolerance:

rnformation available from the literature: 
1974) . 

Poor {Sutton, 

Evaluator's Comments: Good for streamside, or even marshy 
plantings (Metcalf, 1985). 

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 is 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: 

l · t sun ( van oersal,
Information available from the 1tera ure:

1938). shade when young, sun when mature {Sutton, l974l-

Wind: 

Information available from the literature: 
1974). 

Wind firm (Sutton,

/' 
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Evaluator, s Cornmenls: Fn·e-stand · 
· dth b 

ing trees m· ht bewin row ut mass I> lanL ings wi 11 1. k 
19 subject to 

(Metcalf, 1985). 1 ely not blow over easily

rnsects:

Information available from the 1 i ter at ure:
species (Stark, 1966) . 

3 insects on the

oisease: 

Information available from the literature.· 27 diseases on the
species (Stark, 1966). 

Evaluator, s comments.· L1· ght r t bl us  pro ems 1n wet areas
(Riesselman, 1985). 

ADDITIONAL INFDRMATION ON THl S SPEC I ES: 

current use and value: Nitrogen-fixing, v.'ildlife utilization (Van 
oersal, 1938). Animaj habitat, erosion control (Stark, 1966). 
Schmidt (1980) recOfTlm(:·ndation. Sutton (1974) recommendation. 

sources of Description: 

Technical: Arnow (1980); sailey (1949); Dirr (1983); Dorn (1984); 
Hitchcock and cronguist (1981); Morris et al (1962). 

Non-technical: Arno and Hamrnerly (1977); Kelly (1970); Nelson 
(1977); Phillips (1978); Simon and Schuster (1978). 

Availability: Callahan-seeds; Native Plants, Inc.; Northplan; Plants
of the Wild; Old Farm Nursery, Inc. 

Habitat Types: chaparral, upper Uinta sage, Aspen/Lodgepole pine,

Douglas fir/white fir (Preston, 1968; Sutton, 1974) • spruce,

alpine fir (Pfister, ]977). 

Range: Colorado 5,000-10,000'; Utah 5,000-8,500 ' (Sutton, 1974).

J' 
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scrENTIFIC NAME: Anaphalis targ2_ritacea (L.) R.and H.

common Name: Pearly-Ever last. i n<J

Transplantabi l i ty:

Evaluator's Comments: i::asi Jy transplanted by reason of rhizomatous habit (Mel.calf, 1985). rs transplanted easily( Po h 1, 19 8 5 ) . 

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 early spring, or indoors at 55-65 F during germination 
whic h takes 10-14 days (Reilly, 1978). 

Evaluator, s comments: rropa<Jat ion by di vision 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: v.'ould benefit from an annual spring 
cleanup (Metcalf, 198S). seed stalks are ornamental, but 
benefit from cleanup once per year (Pohl, 1985). 

Soil Adaptability: 

Texture: 

Information available from the literature: Ope�, but � iner

textured soils (Stark, 1974). Well-drained, light soils 

(Reilly, 1978). 

, H c·1rown well in silt loams at Bozeman,
Evaluator s comments: as :J 

Montana (Metcalf, 1985). 

t 



165 

pH:

Information available fron1 the literature·
1974). 4-0-5.0 (Stark,

Evaluator, s comments: Wider range (Pohl, 1985).

Moisture Regime Adaptability :

orought Tolerance: 

rnformation available from the literature: Will tolerate cool,dry soil (Reilly, 1978). 

Evaluator's Comments: Knowledge of irrigated cultivation only 
(Metcalf, 1985). Grows best in "open shade" (not deep shade, 
not full sun); in which case it seems to tolerate aridity 
fairly well. Grew well in 1985, despite severe drought. 
(Rwnely, 1985).

Flood Tolerance: 

Evaluator s comments: Probably intolerant to floodin9 (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:

(Rei 11 y , 19 7 8 ) . 

Full sun 

, 
full sun only (Pohl, 1985). AS a 

Evaluator s comments: . 
f 11 or "open shade" but

. l lant doc·s best in u sun . 
l perenn1a , p . 

1.n forest shade. Relative Y
persists (without flowering)
narrow range (Rumely, 1985) ·

J 
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wind: 

Evaluator's C?�nts : _Wind res istant (Metcalf, 1985). Windis not sign1f1cant with respect to this taxon. rt is of low stature and not in especially exposed sites . The factthat this taxon does not grow in exposed locations may indicate that it is rapidly dehydrated by too much wind(Rumely, 1985). 

rnsects: 

Disease: 

ADDITIONAJ, INFORMATION ON THl S SPEC I ES:

current Use and Value: Kelly ( 1980) recommendation. Kruckeberg ( 1982)
recomrrenda ti on. 

sources of oesc r i pt ion : 

Technical: Arnow (1980); Bail ey (1949); Dorn (1984);

and Cronquist ( 1981) .

Hitchcock 

Non-technical: Kruckeberg (1982); Nelson (1977); Taylor (1978).

Availability: Nichols Herb and Rare seeds. 

Habitat Types: 

Range: 

I.
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scrENTIFIC NAME: Antennar ia �'a Greene

common Name: Pink Pussy toes

Transplantabi li ty:

Lifespan:

Evaluator s comments: 
1985). 

propagation: 

center of plot tends to die back (Pohl,

rnfor�ation available from the literature: A. nitida and A.
ubnnella propa�ated by stolon divisions (Van Dyke and currah, 
1983). seed, d1v1s1on, cuttings (Rock, 1977). 

Evaluator, s corrunents: Seed germinate easily in greenhouse; 
division anytime (Pohl, 1985). 

Maintenance/Cleanliness: 

Evaluator's comments: should be a low-maintenance plant; 
perhaps an annual cleanup would be all that is 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 Antennar j a a lpi na ( Lackschewi tz, 1985) . 

Soil Adaptability: 

Texture: 

Information available from the literature: Poor soils preferred

(Kelly, 1980). 

Evaluator's comments: Naturally occupies impoverished sites

(Metcalf, 1985). 

PH:

J' 
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Moisture Regime Adaptability:

oroug ht Tolerance: 

Information available from the literatu 
heat (Kelly, 1980). can with 

re: Likes drou9ht and 
& Hussey, 1975).

stand dry conditions (Huddleston

Evaluator, s Comments: Observat 1· on of 
d 

natural stands strong rought tolerance (Metcalf 1985)
. suggests

· th ta d d ht 
' · Certainly can wi s

l 
n
d 

r
(
oug � It can also grow well in medium-moistgrass an s e.g. Foothills grassland" F 

1985). ' estuca type) (Rumely, 

Flood Tolerance: 

Evaluat�r's Comments: Likely intolerant to more than seasonal 
f�ood1ng (Metcalf, 1985). Grows well on dry to medium-rroist 
sites; poorly on wet sites (Rwnely, 1985). 

EXposure: 

Temperature: 

Evaluator's comments: Probably quite hardy (Metcalf, 1985). 
can withstand very hot, arid conditions and cold Montana 
winters ( Rume ly, 1985) .

Light: 

Information available from the literature: Full sun to shade, 
may need protection while establishing if in full sun 

(Huddleston & Hussey, 1975). 

Evaluator's comments: found in partial shade to full sun
(Metcalf, 1985). Full sun only (Pohl, 1985). Grows in full

sun ( Rume l y, 19 8 5 ) . 

Wind: 

Evaluator's comments: Probably little affecte� by wind (Metcalf,

1985). certainly resistant to wind-desiccation (Rumely, 198S).
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oisease:
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� INFORMATION ON THIS SPECIES:

current use and value: Kelly (1980) recommendation.

sources 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.; 
Old Farm Nursery, Inc. 

Habitat 'IYPeS: scree, Limber Pine, Ponderosa Pine, oouglas Fir, 
Alpine Fir, Lodgepole Pine (Pfister, 1977); Agropyron 
spicatum grassland series (Mueggler and Handl, 1974). 

Range: 

., 

I
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scrENTIFIC NAME: Artemisia cana Pursh.

common Name: Silver Sage

Transplantabi lit y:

Information available from the literature:
transplanted (Sutton, 1974 ) . Yes may be 

Evaluator, s comments: can be transplanted
wild (Metcalf, 1985 ) . 

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 insure 
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 October and dipped in 'Rootone' (Harvey
and weaver, 1979) .

Evaluator's comments: softwood cutting (Evans, 1985 ) . Clumps 
can probably be divided successfully (Metcalf, 1985) . 

Mainten ance/Cleanliness: 

Information available from the literature: care free, clean

(Sutton, 1974 ) . 

Evaluator's comments: Annual cleanup only is required (Metcalf,

1985). 

Soil Adaptability:

Texture: 

1·t ture· co arse, dry, no
Information vailable from the 1 era 

i974) . Not dense clays,
org anic matter, well-draJned (Sutton,

but most other oil classes (Wasser, 1982) .



171 

Evaluator, s Comments: Adaptable (Metcalf, 1985).

pH:

Information available from the literature: 6.5-8.5. Tolerantof weakly acid to moderately basic and weakly saline soils(Wasser, 1982). Slightly saline-alkaline (Stark, 1966).

Moisture Regime Adaptability: 

orought Tolerance: 

8"+ annual rainfall (Wasser, 1982).

Information available from the literature: Good (Sutton, 1974;Wasser, 1982). 

Evaluator's comments: Naturally requires persistent (deep) 
moisture (Lackschewitz, 1985). 

Flood Tolerance: 

Information available from the 1 i ter at ure: Tole rant (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: 

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

Full sun, intolerant of  shade (Wasser, 1982). 

Evaluator's comments: full sun only (Pohl,

except that seedlings need "nursery-type"

establishing (Rumely, 1985). 

1985). full sun,

shade when 

ii 
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wind: 

rnformat ion available i r0Jt1 the 1 it 
1974). erature: Wind firm (Sutton

Evaluator, s comments: Grows 
sites ( Rume ly, 1985) .

naturally in very wind-scoured

1nsects: 

Information available from the literature· 9 insects on thegenus (Stark, 1974). Ants and Aroga moth (Wasser, 1982).
, 

Evaluator s comments: Problem with leaf beetles (Jensen,1985). 

oisease: 

Information available from the literature: 30 diseases on 
the genus (Stark, 1974). No serious pathogens known (Wasser, 
1982) 

ADDITIONAL INFORMATION ON TH IS SPEC I ES: 

current Use and value: Big game range rest or at ion, highway 
stabilization and beautification and to restore semi-original 
vegetation on disturbed lands (Wasser, 1982). Animal food 
(Sutt on, 1974). WildLife utilization (Van oersal, 1938).

Potential for use in range seeding mixtures and for soil 
stabilization (USDA, 1982). 

Sources of Description: 

Technical: oorn (1984); Hitchcock and Cronquist (1981);

Morris et al ( 1962).

Non-technical: Kelly ( 1970).

Availability: Big sky wholesale seeds, rnc.; Native plantS, rnc.;

Northplan; Plants of Lhe Wild. 

H . . oouglas fir/white
abitat Types: Upper Uinta sage, pinyon/Jun1pe r,

fir, Chaparral (Sutton, 1974).

' 

( 
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washington to Montan�, south to New Mexico and California.colorado 5,000-10,000 (Sutton, 1974); Native to the 
Intermountain West anci adJacent Northern Great Plains 
(Wasser, 1982); silty range and clayey range sites (Ross
and Hunter, 1976). 
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scIENTifIC NAME: Artemisia _frigida Willd.

common Name: Fringed Sagewort

Transplantabi li ty :

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

Lifesp an:

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

Evaluator, s comments: shou 1 d be l ong-1 i ved if not over watered(Metcalf, 1985). Centers Lend Lo die out (Pohl, 1985).

propagation: 

Information available from the literature: seeds, wil dlings 
(Sutton, 1974). Seed on surface (light improves germination) 
if soil moisture adequate, otherwise seed at 4 x see d  diameter. 
sow when soil temperature is g reater than 50 Fin late fall 
or early spring (Wasser, 1982). 

Maintenance/Cleanliness: 

Information available from the literalure: carefree, clean 
(Sutton, 1974). 

EValuator, s comments: /,nnua l removal of old tops should be all 
that is required (Metcalf, 1985). Requires annual cleanup 
( Poh l , 19 8 5 ) . 

Soil Adaptability: 

Texture: 

f th 1·terature· Fine to coarse,Information available rom e 1 . · 
197 4) Adapted 

dry, no organic matter, well-drained (�utton, - ·
11_ . to medium texture, we 

to wi de range of suils, coarse 
1982) 

drained, often thin, rocky or 9ravelly (Wasser,

Evaluator's comments: Wide adaptability (Pohl, 1985).

I 
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pH: 

Information available from the 1 
Tolerant of weakly acidic to 

iterature: 7 .o (Sutton, 1974).
salinity (Wasser, 1982).

moderately basic and weak

Moisture Regime Adaptability: Great range of
8-20+ aap (Wasser, 1982).

moisture tolerance, 

orought Tolerance: 

Information available from the literature· 
(Sutton, 1974). Good (Wasser, 1982) .

. Moderate to good 

Flood Tolerance: 

Evaluator, s comments· Does not grow well 1n wet soils, and 
even languishes from overwater ing if in d 
1985). 

a gar en (Rumely, 

Exposure: 

Temperature: J 

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 l 

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 (Pohl, 1985). Thought of 
a heliophyte. If ov�rgrown it languishes, but this may be 
an allelopathic problem as well as shading (Rumely, 1985).

Win d: 

Information available from the literature: Wind firm (Sutton,

1974). 
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insects:

formation available from the literature: 9 pests present on 
1\he genus (Stark, 1966). May be very a very insect resistantspecies (Wasser, 1982). 

oisease: 

rnformation 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). 

ADDITIONAL INFORMATION ON TH IS SPEC I ES : 

current use and value: Game range seeding, highway seeding and 
landscaping (Wasser, 1982). Sutton ( 1974) recommendation. 
Wildlife utilization (Van Dersal, 1938). Kruckeberg (1982) 
recommendation. Kelly (1980) recommendation. 

sources of oesc r i pt ion: 

Technical: Bailey ( 1949) ; Dorn ( 1984) ; Hitchcock and Cronquist 
(1981); Morris et al (1962).

Non-technical: Kelly (1970); Nelson (1977). 

Availability: Big sky Wholesale seeds, rnc. ; Litt le valley Wholesale 
Nursery; Native Plants, Inc.; Northplan, Old Farm Nursery, Inc.; 
Plants of the Wild; Dean swift seed co. 

Habitat Types: Chaparral, Pinyan/juniper, oouglas fir/white fir,
Spruce/fir, Upper Uinta sage, ponderosa Pine (Sutton, 1974).
Scree, Limber Pine, ponderosa Pine, oouglas Fir (Pfister et al,

1977). Stipa comata series grassland type (Mueggler and Handl,

1974). Silty range site (Ross and Hunter, 1976). 

Range: Oregon to Montana, south to New Mexico and Arizona. Colorado

4,500-10,000' (Sutton, 1974); Native to western North America

and to Eurasia (Wasser, 1982). 

I 
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scIENTIFIC NAME: Bet ula occidental is Hook

eonillon Name : water Birch

Transplantabi 1 it Y:

Information available from the literature: Only in May whenyoung and buds are green (Kelly, 1970).

Evaluator, s comments: could perhaps be handled as cannedstock (Metcalf, 1985). 

Lifespan: 

Information available from the liter at ur e: Short ( van oersal,1938) . 

Evaluator, s comments: Tends to be multi -stemmed; individual 
stems may not 1 i ve forever, but new ones wi 11 arise in 
their place (Metcalf, 1985). 

propagation : 

Information available from the literature: seeds ( sut ton, 197 4; 
van Dersal, 1938). cuttings (Sutton, 1974). seed collected 
August-September when strobiles are still green enough to 
h old together and dried. seed should be stored at 36 to 38 f. 
seed usually sown in 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"). Epigeal 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/cleanliness:

Information available from the literature: weak branches; Clean

(Sutton, 1974). 

Evaluator, s comments: older branches often wi 11 break

1985). Little trash, flowing strobiles, winter stem

and autu mn leaf color at ion make c lea nu up worthwhile• 

(Evans, 
color 
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soil Adaptability:

Texture: 

Information available from the 1 · t • 1 erature· Ma· moist to wet, no organic matter 
· e 1um, loam 

' well-drained (Sutton,' 1974).
Evaluator's Comments: Will tolerate 

levels with well drained soil (E 
somewhat low moisture 

pH: 

streamside and in old beaver mar��nS, 1985). Often found at 
soils (Metcalf, 1985). 

eS, so does prefer alluvial

Information available from the literature: 
1974). 

6.5-7.0 (Sutton, 

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: 

Information available from the literature: zone 4 (Dirr,

1983). Range up to 9,000' in Colorado Rockies (Kelly, 1970).

Recommended for general planting in srooks, Alberta area 

(casement, 1984) . 

Evaluator's comments: Hardy plant (Metcalf, 1985).



179 

Light: 

Informati on available from the literature:van Dersal, 1938). Sun (Preston, 1968;

EValuato�'s comments: Grows we ll in full e 
is available (e.g. along oupyer ere k

. xposure, provided water
(Metcalf, 1985). Wide range but d� 1� Pon�era/Teton counties)' es est 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 (Pohl, 1985). 

Insects: :'. · 

rnforfTlation 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:

current Use and value: Animal food (Sutton, 1974). Wildlife 
utilization (van oersal, 1938). Schmidt (1980) rec�mmendation

for use as specimen. Kruckeberg (1982) recommendation. 

Sources of Description :

(1984)· Hitchcock and
Technical: Arnow (1980); oirr (1983); oorn

Cronquist ( 1981); Morr is et a l  ( 1962) · 

7) K lly (1970); Nelson
Non-technical: Arno and Hammerly ( 197 ; e 

(1977); Phillips (1978) · 

I 
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. ility: Callahan-Seed; Native Plants, Inc.; Northplan; Old FarmAvaila\ursery, Inc.; Plants of the Wild. 

Habitat 1)'pes: Riparian vegetation type (Sutton, 1974).

Range
: washington to Montana, south to New Mexico and California(Sutton, 1974); Colorado 5,000-9,000', Utah 5,000-8,000' (Sutton, 1974). 
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scIENTIFIC NAME: ceanothus velut inus Dougl.

co!Tfllon Name: snowbrush

Transplantabi 1 it Y:

Information ava�lable from the literature: Taproot makes itn early impossible (Van Dersal, 1938). Vigorous seedlings(Monsen and Christensen, 1975). 

Evaluator's comments: Di�ficut to transplant (Metcalf, 1985).seedling success 50%; field dug success 5% (Pohl, 1985).

Lifespan: 

Information available from the literature: Moderate (Sutton, 
197 4) 

Evaluator's comments: A persistent weedy species in forests; van 
nersal states that it is 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 wi 11 not ripen properly. seed is 
apparently long-lived. Store in sealed containers around 40 F.

Ripens August 10 - September 10. Dormancy must 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 rroist_ 
(Schopmeyer, 1978). seed, fall sowing (Monsen and Christensen,

1975). 

Evaluator's comments: Is believed to reguire soil inoculation

with nitrogen-fixing bacteria ( Lackschewit z, 1 �8�) • very 

difficult to propagate, although worthy of add1t1onal research

(i.e. tissue culture) (Pohl, 1985) • 
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·ntenance/cleanl iness:
Mal 

Information available from the lit 
desiccation when exposed above s� ra�ure: Top subject to 
contains saponin, a poison (Stark

ow
19

c
6
lean (Sutton, 1974).

' 6) • 

evaluator's comments: Requires virtually
when grown away f rom forests with heavy

annual renewal pruning 
1985). 

snowcover (Metcalf' 

soil Adaptabi 1 it y: 

Texture: 

Information available from the literature· Medi·u t . . m o coarse, 
dry, no ?rgan1c matter, well-drained (Sutton, 1974). 
Well-drained (Kelly, 1970). 

Evaluator, s comments: 
(Metcalf, 1985).

pH: 

Will g row 1n soils suitable for pines 

Information available f rom the literature: 5.5-7.0 (Sutton, 
1974). Acid (Kelly, 1970).

Moisture Regime Adaptability: Mesic (u.s.o.A., 1981). Moderate-dry 
(Spurr, 1978).

Drought Tolerance: 

Information available from the literature: Mode rate if 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 d rainage (Met calf, 1985). 

Exposure· 

Terrperatu re: 

Information available from the literature: suscept�b�e to

freeze-kill (Furniss, 1971). Range 6, 000-lO, OOO in 

I 



183 

north-central Colorado (Kelly 
sailey, 1976). ' 1970). Zone. 5 (Bailey and 

EValuator, s Comments: Basically a 
suitable for landscapes where chi��o;-dependent species. Not
Requires snow cover for winter p t

o s_occur (Metcalf, 1985). ro ect1on (Pohl, 1985).

Light: 

Information available from the literature·
1938) S h d 

• Sun ( van Dersal,. un or s a e (Spurr, 1978). 

Evaluator, s Comments: Coriaceous, velut 1· nous . leaves suggest adaptation to strong light (Metcalf, 1985).

Wind: 

Information available from the literature: Yes wind firm 
(Sutton, 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 pathogens on the

genus (Stark, 1966). Root-rotting fungus, Armillaria 
(Furniss, 1971).

� INFORMATION ON THIS SPECIES:

OJ . . • · ldlife utilization 
rrent Use and value· Nitrogen-fixing, fair wi 

d 
· 

oeer browse,
(Van Dersal, 1938). su�ton (l�7�) r�co��n�1���- (USDA, 1982).
potential for use in soil stab1l1zat1on P 

Kruckeberg ( 1982) recommendation• 
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Technical: Arnow ( 1980); Dorn ( 1984); Hitchcock and Cronquist(l9Bl); Morris et al ( 1962). 

o n-technical: Arno and Hammerly (1977); Kelly (1970); NKruckeberg (1982); Nelson (1977); Spurr (1978); Taylor (1978).

vailability: Callahan-Seeds; Native Plan�s, Inc.; Northplan; OldA Farm Nursery, Inc.; Plants of the wild.

Habitat 'IYPes: Chapa�ral, Douglas �ir/white fir, Aspen/lodgepole
pine, Spruce/fir, Ponderosa pine, U pper Uinta Sage (Sutton, 
1974); subalpine Fir/Douglas Fir/Grand Fir Climax (Ross and 
Hunter, 1976 ); Scree, Douglas fir (Pfister, 1977). 

Range: Washington to Monta1;a, south to Ne� Mexico and cal i fornia. 
Colorado 6,500-9,000 , 6,000-10,000 (Sutton, 1974). 
Black Hills of south Dakota and from British colwnbia south 
to Colorado and California (USDA, 1982). 
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scIENTlfIC NAME: cerasLium t omenLosum L.

collfllon Name: snow-in-summer

Splantabili ty:
Tran 

Evaluator, s comments: Transplants readily from di visions of oldplants (Metcalf, 1985). 

Lifespan:

Evaluator's comments: A long-lived perennial (Metcalf, 1985).

propagation: 

Information available from the literature: seed, division, 
cuttings. Seeds germinate easily in 2-4 weeks at 68 F.

Division can be done in spring or fall if care is taken to 
ke ep soil ball around roots when transplanting. softwood 
cuttings can be taken in early summer (Still, 1982). 
sow seed outdoors in 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). 

Maintenance/Cleanliness: 

Information available from the literature: Annual division 
often needed to keep plant in check. Trim back to encourage 
n ew growth (Still, 1982). can get weedy (Kelly, 1980). 
In vasive (Voight et al, 1983).

Evaluator's comments: Tendency to become weedy ( Lackschewi tz,

1985). Requires annual spring cleanup and occational

restraint (Metcalf, 1985) . rnvasi ve. Requires mowing 1-2

times per year ( Poh 1, 1985) .

Soil Adaptability:

Texture· 

Information available from the literature: ory soils,

fertility, spreads rampantly of moist, fertile soils

1982). Average, well-drained soils (Reilly, 1978). 

well-drained soil (Voight et al, 1983). 

low 
(Still, 
Any 

', 

' 
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Evaluator's Cof!1ments : Responds vigorously on fertile, well­irrigated s oils (Met calf, 1985). 

pH:

. ture Regime Adaptability:
Mo1s 

orou ght Tolerance: 

rnformation available from the literature: Does we 11 in hot, 
dry and poor s oils (Reilly, 1978) . 

Evaluator, s comments: 

Flood Tolerance: 

Evaluator, s comments: 
1985) 

Exposure: 

Temperature: 

Rampant when irrigated (Metcalf, 1985). 

Likely intolerant of flo oding (Metcalf, 

Information 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 t olerance (Pohl, 1985). 

Light: 

Information available from the literature: Ful l sun ( St i 11, 
1982; Voight et al, 1983) . 

Evaluator's comments: Probably inefficient in use of light

energ y  (Metcalf, 1985). sun only (Pohl, 1985).

Wind: 

Evaluator's comments: Generally forms a wind-resistant mound

(Metcalf, 1985). 

Insects:

Information available from the literature: spider mites (Still,

l982). None serious (Voight et al, 1983). 
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from the literature: None serious (Voight
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SCIE
NTIFIC NAME: _C_e_r_co_c_a _r

_:,_
p
c....:
u
=-=
s ledifol · - ius Nutt.

co!lllfOD Name: cur lleaf Mountain-mahogany

Transplantabi lit y:

Information available from the literature.
transplant mature plants (Sutton, 1974):

Difficult to 

Evaluator's comments: Very difficult to 11 85) 1 · ht ·f · 
co ect from wild (P hl 19 . A rig i container grown (Watson, 1985). 

0 ' 

Lifespan: 

Information available from the literature: 
(Preston, 1968). 

Long-lived 

Evaluator, s Comments: Natural stands appear to hold their own 
very well (Metcalf, 1985).

Propagatio n: 

Information available from the literature: seed (Sutton, 1974).
Fruit ripens May to August ( Blauer et al, 19 75) . Minimum fruit 
producing age 10 to 15 years at regular intervals ranging from 
1 to 10 years. Fruit is collected in late summer ot early fall. 
Seed with moisture content of 7 to 10 % can be stored in cloth 
sacks in 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 is 
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). 

Mainte nance/Cleanliness:

Information available from the literature: Pruning tolerant;

cle an (Sutton 1974) prune in late April, early May_or mid
' ·

· can result 1n to late September, pruning at other times
complete mortality (slauer et al, 1975) · 

J 
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soil Adaptability:

Texture: 

Information available from the 1i·ter t 
d l . a ure: Coarse to k san � oam. No organic matter, well-dra· d . roe Y,

on wide range of soils, common on lirnest1ne �o

d
1ls. Grows 

1981). one ri ges (U.S.D.A.,

Evaluator's Comments: 
(Metcalf, 1985). 

pH: 

Well-developed on the Madison limestone 

Information available from the literature.· 6 o 7 o . - . (Stark, 
1966) 

Moisture Regime Adaptability: Ory, 12"+ annual precipitation 
(Sutton, 1974). 

Drought Tolerance: 

Information available from the literature: Good (Sutton, 
1974). Drought resistant (U.s.o.A., 1981). 

Evaluator's Comments: Natural inhabitant of dry, hot rocky 
slopes (Metcalf, 1985). 

Flood Tolerance: 

Evaluator's comments: Probably intolerant (Metcalf, 1985). 

Exposure: 

Terrper at ure: 

Information available from the literature: Range 2,000 to

4,500'+, in northern part of range 9,0oo'. Tolerates 

high temperatures (u.s.o.A., 1981). 

ften (or mostly) found
Evaluator's comments: In Montana, o 

in Upper sonoran zone (Metcalf, 1985).

' 
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Light:

rnformat ion available from the 1 i ter atur 
and Hussey, 1975; Preston, ·Sutton 

e. Sun (Huddleston , ' 1974; Van Dersal, 1938).
Evaluator's comments: Probably · 

mature (Metcalf, 1985) _intolerant of shade when 
(Pohl, 1985). 

· Requires full sun; leggy in shade

Wind: 

Information available from the literatur .
( 1974) 

e. very wind firmSutton, . Withstands some exposure to wind
{Huddleston and Hussey, 1975). 

Evaluator's comments: Tends to form a wind-resistant chaparral
in native stands (Metcalf, 1985). 

Insects: 

Information available from the literature: 
genus (Sutton, 1974). None (Stark, 1966). 
attack. sucking bugs, looper, bark beetle 
Aphids (Labadie, 1978). 

Disease: 

4 insects on the 
Relatively free from 

(F urniss, 1971). 

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: 

current Use and value: A valuable wildlife browse and cover plant

(Wasser, 1982). Animal food (Sutton, 1974). Wildlife .. . 

utilization {Van oersal, 1938). Potential for soil stabilization

(USDA, 1982). Schmidt (1980) recommendation. Krucke?erg (1982) 

recommendation. Wilson (1984) recommendation. Labadie (1978) 

recommendation 

Sources of Description:

Technical: Arnow (1980); Dorn (1984); Hitchcock and cronguist

{1981); Morris et al (1962). 
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Non-technical: Huddleston.and Hussey (1975); Kelly (1970); Kruckeberg (1982); LaLad1e (1978); Nelson , 1977); Taylor
(1978), 

vailability: Callahan-Seeds; Native Plants' Inc.; Northplan; OldA farm Nursery, Inc.; Plants of the Wild. 

Habitat 'I)'pes: Ch�parral, Pinyon/juniper, Upper Uinta sage, Douglas 
1ir1 White �1r, As�en; louqe�ole 01ne, Soruce/fir Sutton 1974)·
cercocar�u� �edifo�ius seri es (Mueggler and Handl, 1974); Rocky 
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). 

f 
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clematis ligusticifolia Nutt.scIENTIFIC NAME:

conuoon Name { s ) : western Clematis, Western Virgin's-bower

Transplantabi l i ty:

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

Evaluator's comments: 

Lifesp an:

information available from the literature: Short (Sutton, 1974).

Evaluator's comments: Plants becorre quite large under
conditions. Comparatively long-lived for herbaceous
(Evans, 1985). In nature, appears to be long-lived;
seen in cultivation (Metcalf, 1985).

propagation: 

natural 
vine 
seldom 

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).

Maintenance/Cleanliness: 

Information avai1ab1e from the literature: Will overtop shrubs;

clean {Sutton, 1974).

Evaluator 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). 

Soil Adaptab · 1 · 1 1ty:

Texture: 

Information available from the literature: Rocky loam, well­

drained, moist, organic matter (Sutton, 1974), coarse, rocky,

sandy, well-drained soils (Wasser, 1982). 

,,

f 
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Evaluator, s comments: WeJ 1 d rained soils - sandy,clay (Evans, 1985). commonly found . rocky, no 
prospectively have soils with good

0� sites that 
(Metcalf, 1985).

rnoiSture retention

pH:

Information available from the literature.· 7.0 (Sutton, 1974).

Evaluator, s comments: pH may b b e a  pro lem (Riesselman, 1985).

Moisture Regime Adaptability: 12-20" annual precipitation (Wasser,
1982) 

orought 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 is adapted 
to mesic situations - "Thrive with cool root-run, but head 
in the sun" ( Metcalf, 1985) .

Flood Tolerance: 

Evaluator's comments: Good ir not suomergea for great lengths 
of time (Evans, 1985). Probably only a limited tolerance 
(Metcalf, 1985) .

Exposure: 

Temperature: 

Information available from the literature: Not frost sensitive 
(Wasser, 1982). Recommended for general planting in the 
Brooks, Alberta area (Casement, 1984).

Evaluator s comments: Tops may sufrer some dieba�k

11 h dy and provide
winters, but roots are genera Y ar 

(Metcalf, 1985).

Light: 

in severe 
continuity 

h li·terature: sun (V_
an 

Information avai 1ab1e from t e 1 shade or
Productive in partia 

Dersal, 1938). Appears more
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bordering shade. Moderate sh d 
Full sun or partial shade (Hu�d� 

tolerance tWasser, lY82). eston and Hussey, 1975).
Evaluator, s co�nts: Appears to 

areas, mucn like other clematis 
pref�r cool soil in shadedspecies (Evans, 1985).

wind: 

Information available from the literature: No (Sutton, 1974). 
Evaluator's comments: Attached tenaci l 

(Evans, 1985). Wiry · ous Y to support plants architectur� of the plant provides wind-

rnsects: 

firmness (Metcalf, 1985). Climbing ability hampered by winds
( Poh 1, 19 8 5 ) .

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, 
198�) . 

ADDITIONAL INFORMATION ON TH IS SPEC I ES: 
----��=�-------

current Use and value: Game range improvement, rehab1litat1on of
disturbed soils (Wasser, 1982). Animal food (Sutton, 1974). 
Minor wildlife utilization (van oersal, 1938). Shows promise

for use in soil stabilization p1antings on mowed 1ands and 

other disturbed areas. cultivated as an ornamental ( USDA, 

198�). Kelly ( 1980) recommendation. 

Sources ot Description: 

Technical: Bailey (l94�); Dorn (1Y84); Hitchcock and cronguiSt

(1981); Morris et al (1962). 

Non-technical: Huddleston and Hussey ( 197 j); Kel.iy (.i 97u);

Nelson \ 1917). 

/' 
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. 1·ty· ciifLy View t\JUr::;ery; L1tt1e Valley Wnolesa1e Nursery;·1 bu 
Ava1 c1 . e Plants, Inc.; Northplan. 

NatlV 

Habitat 'IYPes: Riparian (Sutton, 1974).

. washington to Montana, south to New Mexico and California. 
Rang\oiorado 5,000-8, 500�. Nevada 7,000� and below (Sutton, 1974). 

western canada and N?rth Dakota, sout� to New Mexico, Arizona
and calitornia. Native to western United States (Wasser, 1982).

t 
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NrrIFIC NAME: Eriogonum wnbellatum Torr �E- --�� •

0 Name: sulturtlower, Sulfur Buckwheatco� 

Splantabill ty: 
Tran 

Information available from the literature: Poor (Sutton, 1974).vigorous seedlings ( Monsen and Christensen, 1975) .

Evaluator's comments: Eriogonums generally are not easy to transplant from the wild. Best to raise from seed (Metcalf,1985). Fine from seedlings but very difficult to transplantfrom wild (Pohl, 1985). 

Lifespan: 

Information available from the literature: Short ( sut ton, 1974).

Evaluator's comments: Not easily grown in cultivation (Metcalf,
1985). 

propagation: 

Information available from the literature: seeds (Sutton, 1974). 
Stratify seeds at 32 F (Stark, 1966).

Evaluator, s comments: Germination may be slow (Metcalf, 1985). 
Easily progagated from seed in qreenhouse (Pohl, 1985). 

Maintenance/Cleanliness: 

Information available from the literature: spread is not too 
vigorous; clean ( sutton, 1974). 

Evaluator's comments: plants may accumulate trash that blows 
from other plants (Metcalf, 1985) .

Soil Adaptabi1i ty:

Texture: 

Information available from the literature: Fine to coarse,
well-drained, no organic matter tSutton, 1974). Adapted 
to harsh, rocky soi1s (Monsen and Christensen).

t 
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pH:

rnforrnat ion available r rom the 1 · 
1974). 

lterature: t.O (Sutton '

Moisture Regime Adaptability: Dry, 6_ 1 u" + . . 

(Sutton, 1974). 
annual prec1p1tation

Drought Tolerance: 

Information available from the literature·
1974). 

Good (Sutton, 

Flood Tolerance: 

Evaluator's comments: 
(Metcalf, 1985) . 

Probably limited flood tolerance 

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 
(Rurnely, 1985). 

Light: 

Information available from the literature: sun (van oersal, 
1938) 

Evaluator s comments: sun only (Pohl, 1985). Always found in 
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).

Insects:

Information available f rom the literature:

(Stark, 1966).

1 insect on the genus
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oisease:

Information available from the literature·genus (Stark, 1966). 14 pathogens on the

� INFORMATION ON THIS SPECIES:

current use and value : Animal food ( Sutton 1974). . soil stabilization. Livestock and gam� ut. 1 
' P�omise for use in 

Kruckeberg (1982) recommenuat ion. Ke1ly ll
i

9
i

0
za
)
tion (USDA, �982); 

� recommendation. 

sources o f  oesc r i pt ion : 

Technical: Arnow (1980); Bailey (1949); Dorn (1984); Hitchcock 
ana Cronquist ( 1�81 J. 

Non-techn1ca1: Nelson ( 1977); Taylor ( 1978) . 

Availability: Clyde Robin Seed co.; Litt le valley Wholesale Nursery; 
Native Plants, Inc.; Northp lan; Old far m Nursery, Inc.; oean 
swift seed co. 

Habitat Types: Chaparral, Pinyan/juniper, Douglas fir/white fir, 
Upper Uinta sage, Ponderosa pine, Aspen/ lodgepole pine ( sut ton, 
1974). ooug1as Fir (Pfister, 1977). Festuca scabrella series 
(Mueggler and Handl, 1974). Artemesiaspp. (Ross and Hunter, 
1976). 

--

Range: Washington to Montana, south to New Mexico and California. 
colorauo 5,00u-lu,Su0O (Sutton, 1974). Wyoming to Washington 
ana south co cali Lornia and northern Ari zona (USDA, 1982) • 
Clayey range sites (Ross and Hunter, 1976). 

t 
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scIENTIFIC NAME: Humulus Lup�.1us L.

corrroon Name : HOP Vine

Transplantabil1 ty:

Evaluator, s comments: Since hops is used extensively, it isassumed that transplantability is good (Metcalf, 1985).

Lifespan:

Evaluator, s comments: Observations in Bozeman indicate an extended lifespan (Metcalf, 1985). Very long lifespan fora vine (Pohl, 1985). 

propagation: 

Evaluator's comments: Propagated by cuttings of underground 
stems (Metcalf, 1985). Have had minimal success with seeds 
( Poh 1, 198 5 ) . 

Maintenance/Cleanliness: 
, 

Evaluator, s comments: Grown as a screen vine, requires only 
annual removal of previous season, s stems ( Metcalf, 1985) . 
Requires annual cleaning as a half hardy perennial (Poh1, 
1985) . 

Soil Adaptabi 1i ty: 

Texture: 

Evaluator s comments: probably grows best on soils with good 
moisture retention (Metcalf, 1985). 

PH:

Moisture Regime Adaptability:

Drought Tolerance: 

Evaluator, s comments: 
1985) . 

Likely intolerant of drought (Metcalf,

l



Flood Tolerance:

Evaluator, s comments: 
(Metcalf, l9cs5). 

1:,xposure:

iremperature: 

200 

Unlikely to bet 01 erant of f1oouing

rnrormation availaole rrom the literature: Recommended for general planting in the Brooks, Alberta area (Casem ent, 1984).

Evaluator's Comments: Long-time hardiness evident in Bozeman,Montana (Metcalf, 1985). 

Light: 

Evaluator's comments: Half to full sun (Metcalf, 1985). Full 
sun only (Pohl, 1985). 

Wind: 

Evaluator s comments: Have never witnessea wind damage on this 
species (Metcalf, 1985). Strong winds prohioit climbing 
ability (Pohl, 1985). 

Insects: 

Evaluator s comments: Leafhoppers (Metcalf, 1985). 

Disease: 

r 
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SCIENTIFIC NAME: Juniperus chinensis L. , - - - PfiLZet iana,

co!1fllon Name: Pritzer 0uniper

Transplantaoill ty:

rnrormation av�i lab le from the 1 i ter at ure ·
container (Dirr, 1983). 

· Ball and Burlap or

EValuator, s comments: Ha�dled mostly by canned
1985). By container ( Riesse lman, 1985) .

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 
stratiriea 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 
1n outdoor cold frame. Light wounding and IBA may help. 
l:1 perlite/peat or medium-coarse sand is good medium. bO 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_will help to

maintain attractiveness (Metcalf, 1985). In thick stands' 

undergrowth requires pruning (Riesselman, 1985). 

Soil Auaptability:

Texture: 

Information available from tne literature:

(Dirr, 1983).

Moist, we1l-dra1ned

j I 
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Evaluator, s Comments: . �ome esc.ab.1is1 ,ment/survi val prob1ems reported for harsh sites on the High Line (Metcaif, i98'.)).
pH:

Information available from the literature: Adaptable, quitetolerant of calcareous soils (Dirr, 1983).

Evaluator's comme�ts: Wi�l probably thrive in soils that arewell supplied with calcium (Metcalf, 1985).

Moisture Regime Adaptability: lU-20" annua l precipitation (Howara,
1972 J 

Drought Tolerance: 

Evaluator, s comments: 
tMetca1f, 198'.)). 

Most commonly grown under irriqation Tolerant to drought if established (Watson,
19tl5). 

Flood Tolerance: 

Evaluator's comments: Probably rather intolerant of flooding 
(Metcalf, 1985). 

Exposure: 

Temperature: 

Information availaole trom the literature: zone 3-9 (Dirr, 
1983). zone 3-/ (Howard, 1972). zone 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: sest growth and vigorous where light is

br1ghc. (Metcalf, 19�5). fu1l sun (Riesse1man, 1985). full 

sun t Wac.son, 1 -:185 J • 
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wi nd: 

Evaluator's co�nts: Relativel� \vind-resistant l985). some wind burn and desiccation during(Riesselman, 1985). 

rnsects:

lMetca1f, 
winter 

Informati on a�ai l ab le from _ the 1 i ter at ure: Rocky Mountain Juniper aphid, bagworm, Jurnper midge, scale, web worm, redcedar bark beetle, mites (Dirr, 1983).

Evaluator, s comments: 
area ( Ev ans , 19 8 5 ) . 
1985) 

Disease: 

Spittle bug present; not much else in this 
Insect problems negligible (Riesselm an, 

Information avai 1ab1e from the 1 i ter at ure: Phomopsis blight 
(kills 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 rrore resistant to cedar apple rust than J. 
scopulor um and should be p1anted 1n preference to that species 
in most landscapes (Metcalf, 1985). Diseases negligible; rust 
hciS very weaK pac.hoyen1city (Riesse1man, 1985). 



scJENTIFIC NAME:

common Name ( s ) :
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Common Juni�,e r, Mount a 1- n

Transplantabili ty: 

Juniper 

rnformation available from the lite t {Sutton, 1974). Readily (Dirr, 1�:J��
e: Poor on wildings 

Evaluator's comments: Good transplant f 11 cultivation. Not as successful as mos� o
ow1ng nursery 

1985). Landscape sizes likely best ha dl
t

d
her Junipers (Evans, 

(M tc lf 1985) ·ff· 
n e as B&B stock e a , . D1 1cult to  transplant from w· ld ( hl 1985). Transplant alright if container grown (W�tson�

0

1985).

Lifespan: 

Information available from the literature · Long-lived (Van 
oersal, 1938). 

Evaluator's Comments: Examples on MSU campus that have thrived 
after some 35 years (Metcalf, 1985). 

Propagation: 

Information available from the literature : Seeds, cuttings 
(Sutton, 1974). Fruit ripens August 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 warrr. 
stratification at 68 F night and 86 F day for 45 to 90 days, 
followed by cold strutification at 41 F for 90+ days. Srnv in 
spring or fall 1/4" deep beds should be mulched and provide 
light shade. Plant out as 2-1 stock (Schopmeyer, 1979). 

Evaluator's comments: Good success with summer softwood or 
winter hardwood cuttings (Evans, 1985). 

Maintenance/Cleanliness: 

Information available from the literature : can winterburn if

exposed; clean (Sutton, 1974). 
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Evaluator s comments: . Windburn not as common on the it is on certain upo <Jhl cult i vars ( Fvans 1985 
species as 

forms may become open- centered over LJ irne 
' J d.) '. Spreading

d h l . . u lClOUS pruningshoul e p overcome this tendency (Metcalf, 1985).

soil Adaptability: 

rexture: 

Information available from the literature: Fine to coarse, deep, dry to moist, organic matter i[ possible, well-drained(Sutton, 1974). Dry sterile soils, �rows on the worst land possible, rock outcroppings and waste lands (Dirr, 1983).

Evalua tor's Comments: Sutton and Dirr's comments probably 
apply to eastern forms. Montana type is �ore often seen in 
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 soi ls, v1i 11 tolerate neutral or 
slightly acid soils (Dirr, 1983).

Evaluator's comments: Junipers are often indicators of 
limestone subs tr ates ( Metcalf, 198 5 J • 

lo '-LO )Q" annual precipitation (Howard, Moisture Regime Adaptability: -
1972). Mesic (U.S.D./\., 1981)

Drought Tolerance: 

Information available from the literature: Good if well-
established (Howard, 1972).

This may depend largely on the �rovenance
Evaluator's comments: 

well-adapted to moisture 
of the plant (Evans, 198S). Less 

J scopulorum (Metcalf, 
stressed sites than J. oligosperma or-·=-=�---

1985) 

Flood Tolerance: 

bl . tolerant of flooding (Metcalf,
Evaluator's comments: Proba 

Y ��ood tolerance (Riesselman, 
1985). All Junipers have low 
1985). 
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EXp0sur
e:

Terrperature: 

Information available from the 1 · 
(Dirr, 1983). zone 4 to 7 (Hoite�at ure· Zone 2 + 6 (7) 
1974). zone 3 (Bailey, 1976) _

wara, 1972) · Zone 2 (Wyman,

Evaluator, s Comments: Quite hardy, 
J. sabina (Metcalf, 1985). Hardy

but perhaps less so than(Riesselrnan, 1985).
Light: 

Information available from the 1 i ter at 

(H ddl t d 
ure · Sun or shade u es on an Hussey, L975; Sutt on 1974)

1972) . 
' · • Shade (Howard,

Evaluator, s comments: A better choi·.ce for shaded sites thanmany other Junipers (Metcalf, 1985). 

Wind: 

Information available from the literat ure: Yes wind tolerant 
(Sutton, 1974). 

Evaluator, s comments: Low growing forms are quite wind 
resistant (Metcalf, 1985). 

Insects: 

Information available from the literature: 10 pests on the genus 
(Stark, 1966). Spider mites (Schopmeyer, 1979). 

Evaluator, s cornr.1ents: Have never observed spider mites in this
species (Evans, 1985). Spider mites and spittle bugs often 
encountered (Jensen, 1985). 

Disease: 

Information available from the literature: 10 oests on the genus

(Stark, 1966). Juniper blight (Dirr, 1983) . ..  Phomopsis blight 

(Schopmeyer, 1979). 

Evaluator, s comments: No apparent !:)roblem in our area

1985). Juniper Hawthorn Rust severe (Mathre, 1985 l · 

rare (Riesselman, 1985) -

(Evans, 
oiseases 

I 
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� 
INFORMATION ON THIS SPEC I ES:

current use and Value: Planted less commonly d 
. 

ornamental value (Wasser, 1982). Animal' 
espite good cover and 

sutton (1974) recommendation. Wildlife 
f
t
0 0
1
? (S�tton, 1974). 

8) Sh · 
f 

. u i ization (Van Dersal 
193 . ows promise or use in soil stabil,za . . ' 
Low-growing forms are commonly used in la d 

4 �ion plantings. 

be (1982) 
. n scaping (USDA, 1982) 

Krucke rg recommendation Wilson (1984) d • 

sources of oesc r i pt ion :

· recommen ation.

Technical: _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); Ne.lson ( 1977); Phillips 1978); simon and 
Schuster ( 1978) . 

Availability: Callahan-Seeds; Mitsch Nursery, Inc. ; Native Plants, 
me.; Old Farm Nursery, Inc. 

Habitat 'rypes: Aspen/ lodgepole pine, S�ruce/f i r, 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 in cool places (Sutton, 
1974). 



208 

ENTIFIC NAME: Larix occidentalis Nuttscr --- · 

co!flllon Name: western larch

Transplantabili ty:

Information available from the literature: Easily (Kruckeberg,1982) 

Lifespan:

Information available from the literature: Very long (500 years)(Arno and Hammerly, 1978). 

propagation : 

Information available from the literature: Fruit r 1pens August 
to September. Collect in fall as soon as ripe. Minimum seed 
bearing age is 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 Oto 50 Fin 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 is epigeal. sow 30 to 35 seedlings/square foot. 
Outplant as 1-0 (Schopmeyer, 1979). 

Mainten ance/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). 

Soil Adaptability:

Texture: 

PH:

Moisture Regime Adaptability:

{ 
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orought Tolerance: 

Evaluator's Comments: Grows on north clines in the Mission Mountains, suggesting a higher moisture requirement than e.g.
ponderosa Pine (Metcalf, 1985). Not as drought tolerant as p. contorta latifolia or P. Ponderosa, but much more so thanpie�� or �ies (Rumely, 1985). 

Flood TOlerance: 

Evaluator's Comments: Probably much less tolerant of floodingthan some other species in the genus (Metcalf, 1985). sometimes this occurs in swamps (this is not characteristic).suspect "lowland" and "upland" races (genetic)(Rumely, 1985).

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 unde� e�tablished

forest cover. Early successional species, pers1st1ng only as

old, mature tall trees (Rumely, 1985).

Wind: 

Evaluator's comments: Branches and tops of trees seem to

easily. Brittle. But tall boles "give" with the wind,

and rock but remain. Only the branches and tips break 

(Rumely, 1985). 

break 
sway 

� 
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rnsect
s:

Information available  from the literature· w budworm (Schopmeyer, 1979). Larch caseb 
eev1ls, spruce 

Hammerly, 1978). earer (Arno and 

£Valuator, s Comments: Larch casebeare 
f . r 1s a recent pe t · Montana, rom an 1n1t1al infestation in Id h

s in 
ago. Long-known on other spp · a O several years . in Eastern U.S. (Metcalf, 1985).

oisease:

rnformation available from the literature: owar f mistletoe 
quinine conk fungus ( Arno and Hammerly, 1978) . 

' 

EValuator, s Comments: If owar f Mist le toe is a "disease II then it 
can be included as a serious detriment to the growth of western 
Larch. 

ADDITIONAL INFORMATION ON THIS SPECIES: 

current use and Value: Wildlife utilization (Van oersal, 1938). 

sources of Description : 

Technical: Arnow et al ( 1980); oorn ( 1980); Hitchcock and 
Cronquist ( 1973). 

Non-technical: Arno and Hammerly ( 1977); Kruckeberg ( 1982) •

Availability: Callahan-seeds; Clifty view Nursery; Nor thplan · 

Habitat Types: Douglas Fir series, Grand Fir series, spruce series,
�stern Hemlock series, Alpine Fir (Pfister et al, 1977). 

Range: South ern British Columbia,
Mountains to Oregon, east to 
Cronquist, 1973). 

southeast along the cascade

Idaho and Montana (Hitchcock and
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SCIENTIFIC NAME: Larix sibirica Ledeb.

coJ1illon Name: Siberian Larch

Transplantabi lit y:

EValuator's Comments: Apparently transplants well exte nsively in field shelterbelts in Saskatchewa�prairie Provinces of Canada (Metcalf, 198S).

Lifespan: 

as used 
and other 

Evaluator's comments: Presumably long-lived, as with many othergymnosperms (Metcalf, 1985). 

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% 
roisture, 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 (Vanstone et al, 1982). 

Maintenance/Cleanliness: 

Evaluator, s comments: can become double-topped if owls/crows use 
main leader for perch (Metcalf, 1985). Annual needlefall and 
cones following crop years. 

Soil Adaptability: 

.Texture: 

Evaluator's comments: Extensive use in shelterbelts/windbreaks

suggests fairly wid� adaptability to various textured s oils 

(Metcalf, 1985) . 

PH:

I 10 to 20" annual rainfall (Howard,
10isture Regime Adaptabi 1 i ty:

1972}. 

I 
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orought Tolerance: 

Evaluator, s Comments: 

Flood Tolerance: 

Probably quite tolerant (Metcalf, 1985).

Evaluator's Comments: Unlikely to tolerate flooding (Metcalf,1985) 

Exposure:

Terrper at ure : 

Information available from the literature: zone 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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scIENTIFIC NAME: Lonicera sempervirens L.

corrmon Name: Trumpet Honeysuckle

Transplantability:

Evaluator, s Comments: Transplant readily (Metcalf, 1985). 

Lifesp an: 

Evaluator s Comments: Tops may die back annually, but rootsystem.s perenniate we 11 ( Metcalf, 1985) .

propagation: 

Evaluator, s comments: �oft or hardwood st em 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 quite adaptable, but will 
likely thrive best on soi ls with good moisture retention 
potential (Metcalf, 1985).

PH:

Moisture Regime Adaptability: 10 to 20" annual rainfall (Howard,

1972) 

Drought Tolerance: 

Evaluator, s comments: 
{Metcalf, 1985).

Probably has a low tolerance for drought



214 

Flood Tolerance: 

Evaluator's comments: 
(Metcalf, 1985).

Likely rather intolerant of flooding

Exposure:

Temperature: 

Information available from the literature·.
) 

zone 4 to 9 (Dirr, 
1983 . zone 3 to 5 (Howard, 1972). zone 3 (Wyman, 1974).
zone 4 (Bailey, 1976).

Evaluator's Comments: Tops less hardy than 
often die back annually (Metcalf, 1985).

root system, will 

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 (i.e. is 
resitant to wind damage)(Evans, 1985). Wiry habit 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: 



SCIENTIFIC NAME: Mahonia aquifolium (

common Name: Oregongrape

Transplantabi l i ty:

Pursh) Nutt.

Evaluator, s Comments: A common plant of nurseries 1n areasmilder than Montana (Metcalf, 1985) .

Lifesp an:

Evaluator's comments: suckering habit contributes to lifespan{Metcalf, 1985). 

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 sovm 
seeds should be covered with 1/2" or 1/8" soil plus 1/4" sand. 
Germination is 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: very 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).

Soil Adaptability:

Texture: 

Information available from the literature:

avoid hot, dry soils (Dirr, 1983).

Moist, well-drained;

r 
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pH: 

Information available from th 1. high pH soils (Dirr, 1983) .
e iterature: Acid; Chlorosis in

Evaluator's Comments: Probabl 
saline soils (Metcalf, 1985)� 

intolerant of high pH and

Moisture Regime Adaptability: 

orought Tolerance: 

Moderate to dry (Spurr, 1978).

Information available from the literature· 1983; Huddleston and Hussey 1975) �'1 a
· Not tolerant (Dirr, 

Evaluator's comments: 

Flood Tolerance: 

' • i·O erate (Mathias, 1977). 
Requires a moist site (Metcalf, 1985).

Evaluator's Comments: Likely intolerant (Metcalf, 1985). 

Exposure: 

Temperature: 

Information available from the literature: zone 4 to 5 to 8 
(Dirr, 1983). zone 5 (Wyman, 1973). To OF (Labadie, 1978). 
susceptible to frost (Mathias et al, 1977). 

Evaluator's comments: Plant will be lost at least by second 
winter. It is not hardy anywhere in Montana. The native 
� 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). zone 3-4 
(Riesselman, 1985). 

Light: 

Information available from the literature: sun or shade 

(Spurr, 1978). sest in partial shade (Huddleston and Hussey,

1975; Labadie, 1978; Mathias et al, 1977). 

f. 
· 1 ·res shady site in 

Evaluator, s comments: oe inite Y regui . . un
Montana {Metcalf, 1985). Prefers shade and winter wind/s 

protection (Pohl, 1985). 

j' 
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wind: 

Information available from the literat 
· 1983) 

· ure. Not wind tolerant(Dirr, . Browns 1f not protected (Dirr 1983;Huddleston and Hussey, 1975) . 
' 

Evaluator's Comments: Readily suffers desiccation (Metcalf,1985) 

1nsects :

Information available from the literature: Barberry aphid, 
scale, whitefly (Dirr, 1983). Mealybug, barberry looper 
(Labadie, 1978). 

oisease: 

Information available from the literature: Leaf rusts, leaf 
spots (Dirr, 1983). Marked resistance to black stem rust of 
wheat (Schopmeyer, 1979). Incomplete resistance to black stem 
rust (Wasser, 1982) . 

Evaluator's comments: Affected by some leaf spotting fungi 
(Ries selrnan, 1985) . 

I' 
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scIENTIFIC NAME: Parthenocissus quinguefo1 1·a ( L.) Planch.
comnPD Name: Virginia Creeper, Engelman Ivy

Transplantabi lit y:

Information avai�able from the literature· Grownand moved to final location (Dirr, 1983 i.
1n containers 

Evaluator's Comments: Transplanting is more difficult with mature plants (Evans, 1985). Transplants are slow to becomeestablished (Pohl, 1985). 

Lifesp an: 

Information available from the literature: 
1983). 

Hard to kill (Dirr, 

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 Fis 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 
(rip e in July- August). Seeds or whole fruit should be dried 
for storage at 41 Fin 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: soft wood cuttings. semi-softwood vine 
(multi-node) sections (Evans, 1985). No experience from seed; 
propagated easily vegetatively (Metcalf, 1985). 

Maintenance/Cleanliness: 

Information available from the literature: Needs no support

(Dirr, 1983). can become invasive and weedy (Kelly, 1980).

Berries may be poisonous (Kingsbury, 1964). 

Evaluator's comments: Only the Engelmann form has holdfasts;

others may clamber, but do not climb (Metcalf, l9B5)-
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soil Adaptability:

Texture: 

Information available from h 
of soil (Dirr, 1983). 

t e literature: Tolerates any kind

pH:

Moisture Regime Adaptabi 1 i ty:
1972) . 

10 to 20" annual rainfall (Howard,

Drought Tolerance: 

Evaluator, s Comments: Adaptable to 
1985) 

extreme drought (Evans, . Favored by irrigation and runoff from roofs
1985). (Metcalf, 

Flood Tolerance: 

Evaluator's Comments: May be reasonably tolerant of seasonal 
flooding (Metcalf, 1985). 

Exposure: 

Temperature: 

Information available from the literature: zone 3 to 9 (Dirr, 
1983). zone 3 to 7 (Howard, 1972). Recommended for general 
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). 

Evaluator's comments: Adaptable to shade; fall color
_diminishes

in shade (Evans, 1985). Autumn color will be superior when 
grown in full sun (Metcalf, 1985). 

Wind: 

Information available from the literature:

(Dirr, 1983). 

yes wind tolerant

I 
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Evaluator's Comments: On some surfaces h ldf d d dd · · ' 0 asts may blow loose an nee a 1t1ona1 support (Evans 1985)_ Vines canbe torn fr?m _supp?rt_by very severe wind� (Metcalf, 1985).wind may l1m1t cl1mb1ng (Pohl, 1985). 

rnsects :

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). 

Disease: 

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: 

current Use and value: Wildlife utilization (Van Dersal, 1938).

Sources of Description: 

1949) Dirr (1983); Morris
Technical: Arnow ( 1980); Bailey ( ; 

et a 1 ( 19 6 2 ) .

Non-technical: Kelly ( 1970) • 

Availability: commonly available. 

Habitat Types: 

Range:
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scrENTIFIC NAME: Philadelphus Lewisii Pursh.

corrmon Name: Lewis Mockoran<Je

Transplantabili ty:

EValuator;s Comments: No problem with transplanting young stock(Metcalf, 1985) . 

Lifesp an:

EValuator; s comments: Probably long-1 i ved (Metcalf, 1985).

propagation: 

Information available from the literature: Fruit matures in late 
s ummer and is dispersed in September or October. seed should be 
stratified for 8 weeks at 41 Fin coarse sand then placed in 
coarse sand medium at 72 to 79 F. Do not fully expose to light 
or ke ep 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 frequent irrigation (Vanstone, 
1982) . 

Maintenance/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: 

Moistu 

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

oderately dry (Spurr, 1978).

, ' 

j 
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orough t Tolerance : 

Information available f roni the l · t 
watering (Mathias et al, 1977)� erature: No. Needs frequent

Evaluator, s Comments: Grows on wallsslopes, but ground water suppl 
of well-drained canyon 

be good ( Metcalf, 1985) .
Y or natural precipi tat 10n rray

Flood Tolerance: 

Evaluator's Comments: 
{Metcalf, 1985).

EXposure: 

Temperature: 

Probably intolerant of flooding

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: commonly 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).

Insects:

Disease·

f 
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� 
INFORMATION ON THIS SPECIES:

ent use and value: Wildlife utilization (Van oersal, 1938).curr 
Kruckeberg (1982) recommendation. 

sources of oesc r i pt ion :

Technical: Bailey (1949); Dorn (1984); Hitchcock and Cronquist
(1981); Morris et al ( 1962). 

Non-technical: Kruckeberg (1982); Nelson (1977); Spurr (1978); 
Taylor ( 1978) • 

Availability: Northplan; Plants of the Wild. 

Habitat Types: scree, Ponderosa Pine, Douglas fir, Grand fir
(Pfister, 1977) 

Range: ' 
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. tific Name: Philadelphus x virginalis Rehd sc1en 
---=--_:___:_ . 

n Name: Virginal Mockorangeco� 

Transplantabili ty:

Information available from the literature: Readily (Dirr, 1983).
Evaluator, s Comments: Wide ava i labi li ty 1n nursery tradeindicates this (Metcalf, 1985).

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: soft wood 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). Requires occasional 
renewal pruning (Metcalf, 1985). Becomes leggy and out of 
cont r o 1 ( Pohl , 19 8 5 ) . 

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

draughty soils (Metcalf, 1985).

PH: 

r 
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Moisture Regime Adaptability:
1972) • 

10 to 20" annual rainfall (Howard,

or ought Tolerance: 

Evaluator's Comments: Requires irrigat1·on ( Metcalf, 1985).

Flood Tolerance: 

Evaluator's Comments: Probably intolerant (Metcalf, 1985).

exposure:

remperature: 

Information available from the literature:
Bailey, 1976; Dirr, 1983; Wyman, 1974).

1972). 

Zone 5 (Bailey and 
zone 5-7 (Howard, 

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:

l. Aphids, leaf miner
Information available from the 1 terat ure:

and nematodes, none serious (Dirr, 1983).

Disease:

canker, leaf spots,
Information available from the liter atu� e:

1983) . 
powdery mildew, rust, none serious (Dirr,
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scIENTIFIC NAME: Picea engelmannii Parry ex Engelm.

eo!1lllon Name: Engelmann Spruce

Transplantabili ty:

Information available from the literature: Good when young ( oldertrees subject to desiccation) (Sutton, 1974). Transplantsreadily, small Band Bin early spring (Hightshoe, 1978).
Evaluator's comments: Good transplantability, expecially if fromnon-native sites (Evans, 1985). Most of the many examples ofthis specie in Bozeman, Montana were transplanted from local oountains (Metcalf, 1985). Transplants well in October duringdormancy. Spring transplants must be done before buds open toproduce new growth (Riesselman, 1985).

Lifespan: 

Information available from the literature: 
1978; Sutton, 1974). 

Long (Hightshoe, 

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 
(U.S.D.A., 1960). seeds (Dirr, 1983). Minimum seed bearing 
age is 16-25, at 2-3 year intervals. 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 
is epigeal. seeds sown in spring after 24-30 hour soak, 
placed in plastic bag for cold stratification at 34 F for 
21-42 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) •

{; 
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·ntenance/Cleanl iness:
Mal 

rnformation available from the i · t 
needle fall (Sutton, 1974). 

i erature: Ca refree; heavy 

EValuator's Comments: Agree that ·t . 
If lower limbs are retained no 

i is care free (Evans, 1985).
' great litter p bl of heavy cone crop year s ( Metcalf 198 

ro em, other than
spruce gall aphid can be problems' ( R

. 5) · Spruce budworm and 
needle fall and cone scattering P 

i�sselman, 1985). Heavy
a needle-mulch to build up unde� th 

�r aps ?ne could expect 
cones widely (Rume ly, 1985) .

is species· It scatters 

soil Adaptability: 

Texture: 

Information available from the literature: Medium well­
drain�d, dry or moist soil (25"+) (Van oersal, 1�38). 
Or�anic ma�ter (�utton, 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, 
rroist 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 draughty 
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 ooderately 
acid to mild basic but not saline soils (Wasser, 1982). 

Evaluator's comments: Agree that pH level should be 4.6�6.5

(Evans, 1985). No known problems with near-neutral soils 

(Metcalf, 1985) . 

Moisture Regime Adaptability: 10-20" annual rain (Howard, 1972).

t to average (Hightshoe,
25-40"+annual rain (Wasser, 1982). Mais 
1978) . 

r 
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orought Tolerance: 

Information available from the 1 · t 
Drought-heat sensitive (Hights� 

erature: Poor (Sutton, 1974).
1982). oe, 1978). Weak (Wasser, 

Evaluator, s comments: Agree that s e • 
sensitive (Evans, 1985). Well d

p cies is_dr?ught-heat
conditions in Bozeman (Metcalf 

a
1;��

ed to irri�ated 
are fairly drought tolerant (R� 1l 

· EStablished trees 
. iesse men 1985) P 1 ..and A. las1ocarpa share or alternate 

1

1 . · -
.
-· enge rnannii

-h 1 
. coo -moist sites on nort ern s opes, or at high elevations or . 

at low elevations. Neithe d ' along streams1des 
. . . r oes well on other than cool 

rro
d
_1s

t
t s

t
1
d
tes

(
. If establ1�hed on arid sites, the habit is'

1s or e as compared with "normal" dense-f t h b. 
(Rumely, 1985). 

ores a its) 

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.

Exposure: 

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).

Terrperature: 

Information available from the literature: zone 2 (Dirr,

1983). zone 3 to 5 (Howard, 1972). zone 2 (Hightshoe, 1978) ·

Range 8,500-12,000' elevation in Colorado (Kelly, 1970). 

Recommended for general planting in the Brooks, A lberta area

(Casement, 1984). zone 3 (Bailey & Bailey, 1976). 

Evaluator's comments: No hardiness problems for soz��
:; 

Montana (Metcalf, 1985). very hardY, sorre wi�t�� 
:�il ln

during bad years (Riesselman, 1985). ooes 
�

o

-d for cool 
hot dry or even hot' rroist areas. sest su1 t

1 1985) '. 't ( . ture can be subsurface) (Rume y, . 
mo1s areas mo1s 

I 
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Light: 

Information available from the 1- t 
h 

1 erature· Sh d young, sun w en older ( Sutton 1974) 
· a e tolerant when

1938). Shade tolerant- index' v 1 
· Shade (Van Dersal, 

Established plant sun tolerant 
a ue

df: 0
-
7
.
9 (Hightshoe, 1978).

1982). ' see ings need shade (Wasser, 

Evaluator's Comme�ts: �eedlings need shade. The 
obligatively se1ophyt1c when very young (Rumely: �;��

)
�o be

Wind: 

Information available from the literature· 
pure stands are thinned (Sutton, 1974). · 
susceptibility to wind throw (Hightshoe, 

Not wind firm if
Frequent 
197 4) . 

Evaluator's C?mments: Likely windfirm (Metcalf, 1985). If 
well established, wind is 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 
budw orm (Hightshoe, 1978). Spruce bark beetle epidemics 
infrequent but devastating. Spruce budworm potentially 
dangerous (Wasser, 1982). Aphid gall (Arno and Hammerly, 
1977) . 

Evaluator's comments: Cooley Spruce gall-aphid is also a

problem, although resistance should be sought in native

stands (Metcalf, 1985) . 

Disease: 

Information available from the literature: 74 pathogens on the

genus (Stark 1966). Frequent susceptibility-wood rot, 

brown rot, s�ruce brown rust (Hightshoe, 1978) • wood rotting

fungi (Wasser, 1982). 

' 
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� 
INFORMATION ON � SPECIES:

rrent use and Value: Re forest at ion and
CU Animal food (Sutton, 1974). Wildli

· fe 
recl�mation {Wasser 1982) 

b u t 1 l 1 za ti on { v 
' · 

1938). Krucke erg ( 1982) recornmendat. . an Dersal, 
recommendation. Hightshoe ( 1979) 

ion· Wilson ( 1984)recommendation. 

sources of oesc r i pt ion :

Technical: Dorn (1984); Hitchcock and Cronquist {l9Sl)· Bailey(1949); Arnow (1980); Dirr (1983); Hightshoe (1978).

Non-technical: Arno and Hammerly (1977); Phillips {l 
(1970); Nelson (1977). 978); Kelly 

Availability: Callahan-seeds; Clifty View Nursery; Nature, s Garden
woodland and Rock Plants; Dean Swift seed co. 

Habitat '.[ypes: 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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C NAME: Picea glauca (Moench) Voss v. densatascrENTIFI 

eoi!fllOD Name: slack Hills Spruce

Tran 
Splantabi lity:

Information availa�le from the literature: Readily (Dirr, 1983).Transplants read1 ly as B and B 1n early spring (Hightshoe,1978) 

Evaluator's comments: Readily tranplanted as 2-0 seedlings toshelterbel ts, bare-root (Metcalf, 1985) .

Lifespan: 

Information available from the literature: 
1978) 

Long (Hightshoe, 

Evaluator, s Comments: 
1985) 

��any well-aged trees in Bozeman (Metcalf, 

propagation: 

Information available from the literature: seed regui res 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 sovm 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). 

��inten ance/Cleanliness: 

EValuator's comments: sheds a multitude of cones (Metcalf, 1985).

Soil Adaptability:

Texture: 

Info�rnation available from the literature: species is best on

moist loam or alluvial soils (Dirr, 1983). Moderately coarse

gravelly or sandy loams, medium loams to fine clays, 

moderately poor to well-drained, moist to average (Hightshoe,

1978). 

I 
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Evaluator's Comments: Wide l 
Extensively used on a vari.Yt

adapted (Evans, 1985).

pH: 

h G l · e Y of soil t e reat P ains area of Mo t 
s for shelterbelt inn ana (Metcalf, 1985).

s 

Information available from the 1. t 
1978). 

i erature: 4-6-6.5 (Hightshoe ,

Moistur� Regime Adaptabi�ity: 10-20" annual rain
Moist to average (Hightshoe, 1978) . 

(Howard, 1972). 

orought Tolerance: 

Information available from the lite t 
l · r a ure: Yes drought to erant (Dirr, 1983). Drought-heat · 

1978). 
resistant (Hightshoe, 

Evaluator's comments: Likely the most drought 
l 

tolerant Spruce 
common Y planted in Montana (Metcalf, 1985). 

Flood Tolerance: 

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

Evaluator's comments: Requires gooo drainage (Metcalf, 1985). 

Exposure: 

Temperature: 

Information available from the literature: zone 2-6 for
species (Dirr, 1983). zone 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: 

Information available from the literature: Full sun, but will

tolerate some shade (Dirr, 1983). shade (Howard, 1972). 

Shade tolerant index range 6.0-7.9 (Hightshoe, 1978). 

Evaluator's comments: Requires freedom from weed competition

when young (i.e. newly planted) (Metcalf, 1985). 

r 
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wind: 

Information available from the literature· . . 
(Dirr' 1983). Infreguen t wind-ice susc.

t 
�e
b
�

l
�nnd fl rm 

1978). ep 1 1 1 ty (Hightshoe,

Evaluator, s Comments: Wit hsta d h · h n s 1 9 winds on the Plains(Metcalf, 1985). 

rnsects:

information available from the 1 i ter at ure: Spruce bagworm,European sawfly, red spiders on species (Dirr, 1983). 
Frequent susceptibility to spider mite, spruce gall aphid,bagworms (Hightshoe, 1978) . 

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 1 i ter at ure: Trunk and root rot 
on s pecies (Dirr, 1983) . Frequent susceptibility to needle 
rusts, needle casts, canker (Cytospora), pine needle scale 
(Hightshoe, 1978). 

I 
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scrE
NTIFIC NAME: Picea pungens Engelrn.

n111l/)n Name: Colorado Spruce 
coa111v 

Transplantability:

Information available �rom �he literature: When young, oldertrees subject to des1ccat1on (Sutton, 1974). More difficultto transplant than other spruce, Band B early spring(Hightshoe, 1978). 

Evaluator's comments: 
(Riesselman, 1985).

Tranplants well during dormancy

Lifespan: 

Information available from the literature: 
(Sutton, 1974; Hightshoe, 1978).

Long to very long 

Evaluator, s comments: Grows more slowly than all other 
evergreen trees in this area (Lackschewitz, 1985). Well 
aged specimens in Bozeman, Montana (Metcalf, 1985).

Propagation: 

Information available from the literature: seed regui res no 
pretreatment. cuttings can be rooted and are best taken in 
winter al though cuttings taken in Apr i 1 rooted 80% in 8 weeks 
after treatment with 100 ppm IBA/ 24 hour soak. Grafting 
onto seedling understocks is done in January and February in 
the greenhouse and lined out in 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 is epigeal. seeds sown in spring in sand or 
vermiculite after 40 days of 34-41 F. seed 100 seedlings per 
square foot. 3/8" deep. outplant as 2-2 (Schopmeyer, 1979) •

M aintenance/Cleanl iness:

Information available from the literature: carefree; heavy

needle fall (Sutton, 1974).

Evaluator, s comments: spruce
spider mite (Evans, 1985).

crop years (Metcalf, 1985) •

gall aphid, weevil, two spotted

cone fall following heavy cone 

Spider gall aphid warrants control

r 
� I 
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(Riesselman, 1985).
(Rumely, 1985) .

Cones are large and clog drains badly

soil Adaptability:

Texture: 

rnformation available from the 1 · t well-drained soil with organic
1 erature: Medium, moist,

prefers rich, moist soil (Dirr 

m
1tter (Sutton, 1974). 

moderately fine; best on silt �nd
9
�i). 

Moderately coarse to 
loams, heavy clay. Moderately po 

ay loams, tolerates sandy
moist to average soils most tol�

r t� well-drained, prefers 
(Hightshoe, 1978).

' ran spruce for dry sites 

Evaluator, s comments: 
(Metcalf, 1985).

Probably not very tolerant of salinity 

pH:

Information available from the literature: 7.0 (Sutton, 1974).

4.6-6.5 (Hightshoe, 1978).

Moisture Regime Adaptability: 10-20" annual rain (Howard, 1972).

Prefers moist to average soi ls, most tolerant spruce for dry 
sites (Hightshoe, 1978).

Drought Tolerance: 

Information available from the literature: Poor (Sutton, 
1974). More drought tolerant than other Picea (Dirr, 1983).

Drought-heat sensitive (Hightshoe, 1978).

Evaluator's comments: Does well in irrigated sites (Metcalf, 
1985). ooes well on arid sites provided nights are cool. But
at the margins of its range, it requires much irrigation 
( Rume l y , 19 8 5 ) . 

Flood Tolerance: 

Information available from the literature: I ntolerant

(Hightshoe, 1978).

Evaluator's comments· Requires good drainage (Metcalf, 1985 )d
Will tolerate some . flooding, grows naturally a�ong ri�er an 

streambanks (Riesselman, 1985). cannot stand in�ef1n

u
1

n
te

of
o
f

� 
. · h d a "spring r 

prolonged boggines�, but it can wit st��ce water for several
vmich saturates s011 and has above sur 

days (Rumely, 1985) •

/' 
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EXp0sure: 

Temperature: 

rnformation available fro�, the literature: zone 2-7 (Dirr, l983). zone 3-6 \Howara, 1972). Zone 2 (Hightshoe, 1978). Range 7,000-9,500 elevation in the Colorado Rockies (Kelly,l970). Recommended for general planting in the Brooks, Alberta area (Casement, 1984) . Zone 3 ( Bailey and Bailey,1976) 

Evaluator's Comments: Generally dependable (Metcalf, 1985).very hard y, depends on seed source and nursery location (Riesselman, 1985) . 

Light: 

Information available from the literature· T k 
, h 

· a es shade when yo ung, sun w en older (Sutton 1974) Full ( · , . . - sun Di rr, 1983) Shade (Howard, 1�72). Intermediate shade tolerance· inde 
·

range 4.0-5.9 (Hightshoe, 1978). ' x 

Evaluator, s Comments: Wi 11 make open growth if grown in shade 
(Metcalf, 1985) . 

Wind: 

Information available from the literature: Not if stands are 
thinned (Sutton, 1974). Infrequent wind-ice susceptibility 
(Hightshoe, 1978). 

Evaluator, s comments: cone-laden tops 1t1i 11 snap out in high 
winds (Metcalf, 1985). \·Jind is no problem (Riesselman, 1985). 

Insects: 

Information available from the literature: 13 insects on the 
genus (Stark, 1974). Spruce gall aphid, spruce budworm, spi�er

mite (Dirr, 1983). Frequent susceptibility- spruce gall aphid,

Cooley spruce gall aphid, bagworms, spider mites, spruce 
budworrn (Hightshoe, 1978). 

Evaluator's comments: Spruce weevil also a pr?blem (Evan
�985)

1985). Spruce budworrr, causes most dar;iage ( Riesselman' 

Disease•

. . 74 pathogens on the 
Information available f ro;n the l 1 ter at ure · 

: £ t lower branches
genus (Stark, 1966). cytospora_can� er m

��n�;r:
c

needle casts, 
(Dirr, 1983). Frequent suscept1b1l1ty-
needle rust, wood decay (Hjghtshoe, 1978) ·

I 
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ir�IFIC NAME: Pinus cont()rta v. latifolia Engelm.

eo111Cn Name : Lodgepole Pine 

rransplantability: 

1 formation available from the literature: Yes, when young, "oiaer trees subject to desiccation ( Sutton, 1974 l. Tap rootmakes it difficult from w1 ld, but if properly root pruned 8 ands stock is easily transplanted (Dirr, 1983). 

wfespan: 

Information available from the literature: 
150-200 years (Arno and Hammerly, 1978). Long (Sutton, 1974).

evaluator, s comments: capable of attaining great age ( Metcalf,1985) 

Propaga tion: 

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 1n 
color (fire opens cones). Ripe cones have specific gravity of 
.43-.89. Dry cones in1JTiediately, 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 
33-41 F recommended. Plant out as 2-0. Germ1nat1on 1s 
epigeal (Wasser, 1982). 

�ntenance/Cleanl iness: 

Information available from the literature: carefree;
needle fall; sunscald (Sutton, 1974). oense needle
(Wasser, 1982). 

heavy 
litter 

1 
a o r  s comments: since cones tend to be held on tree for

Evalu t 

lin
g periods, litter is less than from other pines (Metcalf, 

85) 
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.1 Adaptability:
501 

rrexture: 

Information available from the lit 
well-drained, dry to moist soil ��

ature: Coarse, 
well-drained, sandy or gravelly 

u
1

ton,. 1974). Moist 
to c oarse texture, well-drained 

so
(W

1 s (Dirr, 1983). Mediumasser, 1982). 
Evaluator's Comments: Not freguently cultivated but to be adaptable to a reasonable landscape situ�tion 

appears
(Metcalf, 1985). 

pH:

rnforrnat ion available from the literature·. 6 -7 (Sutton, 1974).

i:oisture Regime Adaptability: 18"+ (Sutton, 1974). 18-25" (Wasser, 
1982) 

Drought Tolerance: 

Information available from the literature: Good if well­
established (Sutton, 1974). 

Evaluator, s Comments: Natural habitat has long summer dry 
periods (Metcalf, 1985). 

Flood T olerance: 

Evaluator, s comments: Probably intolerant of flooding 
(Metcalf, 1985). Easily and quickly killed by prolonged 

Exposure: 

flooding ( Rume ly, 1985) . 

Terrperature: 

Information available from the literature: zone 5 (Dirr' 

1983) · h · h elevations and cool s 1  tes (Wasser' 
. Requires ig 

of 6,000-11,000' in Colorado (Kelly,
1982). Elevation range 

1 t. in the srooks, 
1970). Recommended for general P an ing 

tand 15 F when
Alb�rta area (casement, J984). can w

���7�. zone 4 
actively growing (Arno and Hammerly, 
(Bailey and Bailey, 1976) • 

at middle elevations_in Montana
Evaluator's comments: occurs ool sites, but 

Grows best on c 
mountains (Metcalf, 1985) · 
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239 

it certainly can do well on h t  mountainsides (Rumely, 1985) _
0 southern exposures of 

hot habitat (Watson, 1985) 
Grows better in cold than

Information a�ailable from the literature·More shade intolerant than other p· ·
( 

Sun (Sutton, 1974). ines Wasser, 1982).
Evaluator, s Comments: Grows often in den where light competition (intra-speci·es)

se ev
t
en
b

-aged stands,
mus e intense (Metcalf, 1985). Full sun (Pohl, 1985). Helio h · all ages (Rumely, 1985). P ytic at 

Wind: 

Information available from the literature: No (Preston, 1968). 
May be wind firm if 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). Mountain Pine Beetle most serious 
insect pest. LodgepoJe needle miner, lodgepole sawfly, spruce 
budworrn (Wasser, 1982). 

Evaluator's comments: Mountain Pine Beetle very bad problem in

some areas (Jensen, 1985). 

Disease:

. 44 pathogens on the
Information available from the 11 ter at ure:

d Hammerly 
species (Stark, 1966). Dwarf mistletoe (Arno an ' 

1977; Wasser, 1982) . 

Evaluator, s comments: Blue stain problem (Riesselmen, 1985).
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� INFORMATION ON� _§_PECI�:

nt use and Value: Reforestation, windbreaks, Christmas trees, 
l)lrre 

landscaping (Wasser, 1982) . An 1ma1 food ( sut ton, 19 7 4) . sut ton 
I ]97 4) recommenda t 10n. K ruck ebe rg ( 19 8 2) recommendation . Wi Ison
(1984) recommendation. 

sources of Description: 

Technical: Arnow (1980); Bailey (1949); Dirr (1983); Dorn(1984); Hitchcock and Cronquist ( 1981). 
Non-technical: Arno and Hammerly (1977); Kelly (1980); Nelson(1977); Phillips (1978). 

Availability: Callahan-seeds; Clifty View Nursery; Native plants, 
Inc.; Northplan; Dean Swift Seed Co. 

Habitat 'fypes: Aspen/Lodgepole pine ( disclimax), Spruce/fir ( Sutton, 
1974). Scree, Pine, douglas fir, Spruce, fir, lodgepole pine 
(Pfister et al, 1977). 

Range: 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 n orthern Pacific coast (Wasser, 1982). 
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·t·c Name: Pinus sylvestris L. ·ent1 i 
9,:1 

N�(s): scotch Pine, Scots p ineeo11JJD

Plantability: 
:rans 

Information available from �he literature: Transplants easily8 and s if root pruned (Dirr, 1983). 

aluator 's comments: Bare root seedlings used extensively inEVshelterbelts and Christmas tree plantations (Metcalf, 1985).

Lifespan:

Information available from the literature: Long (Dirr, 1983). 

Evaluator's comments: There are a few well-aged trees in Bozeman(Metcalf , 1985). 

:ropagation: 

Information available from the literature: seeds have no 
d ormancy and will gerrr:inate v1ithout stratification (Dirr, 1983). 
Cones ripen in September-October, disperse in December-March. 
Minimum seed bearing age is 5, at 4-6 year crop intervals. Dull 
ta1,omy-yellow, greyish or dull bro\.-\'T1, or cinnamon brown ripe 
color, with specif ic gravity of . 88- l. 00. Ory immediately 3- 7 
days or 10-16 hours at 120 f. No stratification for fresh seed, 
stored seed should be stratif ied 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 (option al) 
1/4-1/2" deep. out plant as 1-0, 2-0, 2-1, or 2-2 (Schopmeyer, 
1979) . 

!'iiintenance/clean l i ness:

Evaluator's Comments: Fallen cones rray be a nuisance (Metcalf,

1985). Moderate needJe drop. Pine aphids and scale can be 

a problem (Riesselman, 1985).

&i· l l Adaptability:

Texture: 

Information available from the literature:

well-drained (Dirr, 1983).

variety of soils if



242 

evaluator, s comments: Grows we 11 on the Pl . 
soils (Metcalf, 1985) . oo not overwater ���

s
t 

and in sandyson, 1985). 

pH: 

Information available from the literature:(Dirr, 1983).  Prefers acid soi ls

Evaluator's comments: May show chlorisis in heavy soils(Watson, 1985). 

,isture Regime Adaptability: 10-20" annual rain (Howard, 1972).
orought Tolerance: 

Information available from the literature: Yes drought tolerant; adapted to poor, dry s ites (Dirr, 1983). 

EValuator, s comments: Good species for dry land 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: Regu ires we 11 drained sites ( Metcalf, 
1985). 

�sure: 

'ftmperature: 

Information available from the literature: zone 2 to 
� 

( 
���2) well-adapted in 8) (Dirr ,  198�). _zone 3 to

: 
(H����r�a area·Re d d f general plant 1ng 1n the sroo s' . comrnen e o r  

one of the hardiest pines ( Bailey (Casement, 1984). zone 3, 
and Bailey, 1976). 

l ance may vary withEvaluator, s comments· Temperature to er 
e 2 · 

( t alf 1985) In zon ' 
provenance of seedstocks Me c '

3 thi� is marginal 
absolutely not tolerant. In zone ' 
(Riesse lman, 1985) . 

Light: 

Information available from the literature:
1983). 

full sun (Dirr, 
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aluator's Comments: Probably makes inefficient use of light 
EV 

. 

11 l. h ' therefore regu1 res we 1g ted sites ( Metcalf, 1985) . 

wind: 

aluator's comments: Adapted to windy sites on the GreatE\lains (Metcalf,. 1985). Needle scorch and desiccation during winter (R1esselman, 1985). 

insects: 

Evaluator, s Comments: Pine scale may be troublesome (Metcalf,
1985). scale and Pine aphids (Riesselman, 1985). 

oisease: 

EValuator's Comments: Very little disease problem (Riesselman, 
1985) 

r 
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NTIFIC NAME: Populus tremuloides Michx�& 

eo!111lon Name: Quaking Aspen

Splantability: 
Tran 

Information available from the 1 i ter ature:leaf (Sutton, 1974). Transplant bareroot spring or autumn (Hightshoe, 1978).

When young, not inor B and B early

Evaluator's comments: Easily transplanted at nearly any age(Evans, 1985). Reportedly not easy to establish from wild­collected material (Metcalf, 1985). Have transplanted over100 ASpen; can transplant during early leaf stage in late spring and through June 15 at higher elevations (Riesselman,1985). 

Lifespan: 

Information available from the literature : Short ( regeneratingrootstocks) (Sutton, 1974). short (deteriorates rapidly after 50-60 years, rarely survives 100 years) (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 in water 
to let open. seeds must be dried 3-8 days at 70-77 F if 
they are to be stored. store at 41 F (Schopmeyer, 1979 l. sow
on surface and keep moist. fresh seed is best (special 
storage requirements). Germination is epigeal. Germinate

at 68/86 F night/day (Wasser, 1982). 

Evaluator's comments: cuttings (softwood)(Evans, 1985).
Experience shows that fresh seed is critical. oried seed

is not viable at all. rn this region, germination is the

same year as production. seed does not remain v� able 

after surrrrner-drought. Easy to propagate from rhizome or

sucker base cuttings (Rumely, 1985).
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. tenance/Cleanl iness: �pln 

Jnformat
f
ion 

d
a�ai lab le from the literature. 0 d b entry or isease; suckers; clean ( 

· ea ranches provide
(Hightshoe, 1978). Sutton, 1974). Windthrow 

Evaluator's comments: Naturally a sops -f 
small twigs and male catkins in s r. e ormer; may shed many
Dise ases start at 5-15 years and rr!�

g. (M�
�calf, 1985). 

unsightly at 25 years in this region. 
i
�ea�:�0�ie� a�d 

and expected" for a deciduous tree You 
a . is normal· 

f 
· ng staminate trees are attr

h
active. _A ter �0-15 years should be replaced or else rnuc care is reguired (Rumely, 1985). 

' 

soil Adaptability: 

rexture: 

Information available from the literature: Most soil textures· 
JOC>re producti on in deep, well-drained, moderately sandy loa� 
to silt loam and least adapted to coarse sands and dense 
clays (Wasser, 1982). 

Evaluator, s comments: Shallow roots al low good growth on heavy
or poorly drained soil (Evans, 1985). Found where moisture­
holding capacity of soil is good (Metcalf, 1985). 

pH: 

Information available from the literature: 4.8-6.5 (Hightshoe,
1978). Moderately basic to weakly acid (Wasser, 1982). 

fbisture Regime Adaptability: 15-30" annual rain (Wasser, 1982) · 
Demands wet to moist (Hightshoe, 1978) • 

Drought Tolerance: 

Informati on available from the literature: Intermediate

drought-heat tolerance (Hightshoe, 1978). 

f s·tes with moisture most
Evaluator's comments: Trees pre er 

�f 1985). Requires 
of year Irrigate 1 f planted ( Mete a ' 

1 t 
much water for at least 2-3 years after transp an 

(Riesselman, 1985). 

Flood Tolerance: 

from the literature: Intolerant
Information available 

(Hightshoe, 1978). 

I 
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Evaluator, s Comments:
soil (Evans, 1985). 
good moisture supply 

Tolerates wet ·1 R 
. soi butequires soil aeration(Metcalf, 1985). 

not saturated
along with a 

gxPosure: 

Temperature: 

Information. available from the literature· zone 2 (Hightshoe, 1978). Recommended f;r 
Zone 1 Dirr, 1983).

in the Brooks, Alberta area (Caseme t 
general planting 

6,000 - 10�000' in the Colorado Roc�i�s 
l

f�!ii 
Ranges from

zone l (Bailey and Bailey, 1976). 
Y, 1970). 

Evaluator's Comments: One of the hardi·est wood 1 h · Y Pants in Nort_ America (Me�cal�, 1985). Hardy (Riesselman, 1985).As with most species in North America having extreme 
North-S?�th ranges, P. �remuloides consists of many 
geogr�pnic races (genetic). Local stock or regional stock 
is suitable ( Rume ly, 1985) . 

Light: 

Information available from the literature: sun (Van oersal,
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 (Riesselrnn, 1985). 

Wind: 

Information available from the literature: Good tolerance if 

open grown, poor if older stand overt�inned (Sutton, 1974). 

Frequent susceptibility-windthrow, brittle limbs damage 

easily (Hightshoe, 1978). 

Evaluator's comments: species susceptible to v,ind (Metcalf,

1985) . 

Insects: 
. . 12 insects on the 

Information available from the literatur�
b

-
.1. ty to poplar borer,

1966) Frequent suscept i 1 i 
genus (Sta.rk, • ·ilar (Hightshoe, 1978). 
poplar gall, scale, red humped caterpi 

k suckers poplar borer 
Cutworms and willow shoot sawfly att�c 

damage' (Wasser, 1982).
and forest tent caterpillar cause serious 
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r's comments: Leaf miner damage common to this species 
E'laJuato 

1985). Borers a problem (Jensen, 1985). Leaf miner 
(Evan� controlled anually I Riesse lman, 1985). susceptible to
mu5t 

from Insects, Fungi and birds (Rumely, 1985). 
aamage 

oiseas
e:

Information available from the literature: 25 pathogens on thespecies (Stark, 1966). Frequent susceptibility - cytosporacanker, Hypoxylon canker, leaf spot, shoot blight, other cankers (Hightshoe, 1978). Shoot dieback on suckers. woodrotting fungi and cankers economically significant (Wasser,1982) 

EValuator, s comments: Cankers f reguent ly disfigure the trees andmaterially shorten the life span (Metcalf, 1985). Cytospora a major problem (Riesselman, 1985). Taxon is very susceptiblein this region (Rumely, 1985). 

�IDITIONAL INFORMATION ON THIS SPECIES: 

oirrent Use and value: Chief cur rent 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 er it ical site 
stabilization and roadside planting, probably part ly due to its 
high palatability (Wasser, 1982). Animal food (Sutton, 1974).

Sources of oesc r i pt ion : 

�chnical: Arnow (1980); sailey (1949); oirr (1983); oorn
(1984); Hightshoe ( 1978); Hitchcock and cronquist ( 1981);

Morris et al ( 1962). 

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

(1975); Kelly (1970); Nelson (1977); Phillips (1978); simon 

and Schuster ( 1978) .

Availability: Clifty view Nursery, rnc.; Native plantS, rnc.;

Northplan; Old farm Nursery, rnc.; plants of the Wild. 

I 
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. chaparral vegetation type, Douglas fir/white fir, 
;tat 1'11"'\ pine, Spruce/fir ( disc l i max , Upper u i nta sage, 

¢' l')nde���dgepole pine ( Sutt on , 19 7 4 ) : Scree, Douglas fir, Spruce,
AS�

n 

f'r (Pfister et al, 1977). Alpine l 

. washington to Montana, south to New
::�\sutton, 1974?; color ado 6, 000-10, ooo -

to cooler, moist, northern and western
united states (Wasser, 1982). 

Mexico and California (Sutton, 1974); Nativemountain areas of 

l
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NAME: potentilla tabernaerrontani Asch..if?lfifIC
ti 

• spring c inquefoi l
,#1 

Name•

iantabili ty: 
;.�p 

,,fes
pan:

/ 

�gation: 

formati o n available. from the l�terature: �ivision in early1\pring. seed sown 1n sandy soil and overwintered in coldframe (Voight et al, 1983). 

�intenance/cleanl i ness : 

EValuator's comments: Requires annual cleanup (i.e. mow low toremove dead growth from previ ous year) (Pohl, 1985). Low
naintenance (Riesselman, 1985). 

i:il Adaptability: 

Texture: 

Information available frorr. the li terature: Any well-drained, 
not extremely fertile soil (Vo ight et al, 1983). 

Evaluator's comments: Good plant on any soil (Riesselman, 
1985) 

PH: 

Information available from the literature: Neutral to 
alkali ne; tolerant of slightly acidic soi ls ( Voight et al, 
1983). 

�isture Regime Adaptabil ity:

Drought Tolerance: 

Information available f rorn the literature:
(Voight et al, 1983) . 

Flood Tolerance : 

somewhat tolerant
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1'pasure:

T€11lPerature: 

Light:

Information available from the literature: Prefers sun (Kelly,l980). Tolerates full sun but prefers partial shade (Voightet al , 19 8 3 ) . 

Evaluator's comments: Prefers full sun (Pohl, 1985).

wind: 

insects:

Information available from the literature: Not seriously
affected (Voight et al, 1983). 

oisease: 

Information available from the literature: Not seriously 
affected (Voight et al, 1983). 
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scrENTifIC NAME: Purshia tr identata ( Pur sh) DC.

Name: Antelope bitter-brush
coJllllOn

Plantability: 
Tran

s 

Information available from the literature: Poor (Kelly, 1970).vigorous seedlings (Monsen and Christensen, 1975).
Evaluator, s Comments: 

( poh 1, 19 8 5 ) . 

Lifespan: 

Transplantability is poor from the wild

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

EValuator'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 in July or early August and should be collected 
immediately. color shanges f roni 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 drying effectively breaks dormancy (Shopmeyer, 
1979). sow l" deep, late fa 11/ea r ly winter or treated seed in 
spring (35 F for 1-3 �onths). cuttings-hardwood in October 
dipped in Rootone (Harvey and weaver, 1979). 

Maintenance/Cleanliness: 

Information available from the literature: carefree (pruning

tolerant); clean (Sutton, 1974). can sustain severe pruning

(Blauer et al, 1975). 

Soil Adapt ab i 1 it Y :

Texture: 

Information available from the literature: Rocky, dry ( 2-25")

no organic matter, v1ell-drained (Sutton, 1974). Adapted to 

wide range of soils; tolerant to rrost textures but thrives in

moderate to deep, well-drained, medium to coarse soils 



pH:

2S2 

(Wasser, 1982). Dry we 11 dr . 
l (u S 

- a1ned soils ( to c ays . .  D.A., 1981). Kelly, 1970). Sands

Information available from the 
1966). pH 8.0+, tolerant of 
Tolerant of moderate acid to 
soils (Wasser, 1982). 

literature: 6 0-7 5 ( alk l · . · · Stark, a ine soils (Howard 1972) moderate ba · ' · sic but non-saline 

f!oisture Regime Adaptability: < 10"-20" (Howard, 1972).
(Wasser, 1982). 10-25" (LJ.S.D.A., 1981). 

8-20"

orought Tolerance: 

Information available from the 1 i terat ure. 
1974; Wasser, 1982). Dry (Kelly, 1970) � 

Good (Sutton, 

Evalua�o� 's �omments : Literature suggests minimum of 10" 
prec1p1tat1on; 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). 

Exposure: 

Temperature: 

Information available from the literature: zone 4-7 (Howard,

1972). cold tolerant (Wasser, 1982). Range of 3,500-9,000 '

(U.S.D.A., 1981), 6,000-9,000 in Colorado (Kelly, 1970). 

zone 6 (Bailey and Bailey, 1976). 

Light: 

. 1. t e· sun (van l)ersal,
Information available from the itera ur : . sun 

1938). weakly shade tolerant, more thrifty in full 

(Wasser, 1982). 

Evaluator's comments: Appears to prefer full sun exposure

(Metcalf, 1985). 
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wind: 

Information available from the 
(Sutton, 1974). literature: y es wind tolerant

Evaluator, s Comments: Natural 
l ( habit lends · to erance Metcalf, 1985). itself to wind 

rnsects:

Information available from the liter t 
Great Basin tent caterpillar, moun�a��

e
: 

None (Stark, 1966). 
tussock roth on foliage. Thrips d 

ma
�

ogany looper, western
seed. cutworms and false w irewo;m:

e

:il�i 
ge

d
and leaf ti�rs on 

1971; Wasser, 1982). Many insects and m·
t
see lings (Furniss, 

but most cause no conspicuous damage (F�r��s�7 1�;1��
ecies (8

0l

oisease: 

Information available from the literature· None (Stark, 1966). 
crown-diebacks, foot rots and damping-off disease occasionally 
occur (Furniss, 197 1); Wasser, 1982). 

ADDITIONAL INFORMATION ON THIS SPCCIES: 
-------

current Use and value: Revegetation, 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 oesc r i pt ion : 

�chnical: Arnow (1980); oorn (1984); Hitchcock and Cronquist

(1981); Morris et al (1962). 

Non-technical: Kelly ( 19 70) ; Kruckeberg ( 1982 l ; Nelson ( 1977 l;

Tayl ot ( 1978). 

A . 
. 1 t rnc.; Northplan;

Vallability: Clyde Robin seed co. ; Native P 
�
n s, 

Old Farm Nursery, rnc.; Planls of the Wil · 

J 
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. 
t 'rypes: Chaparral, Pinyon/juniper, Ponderosa pine Upper Uinta

Hab1t�ge (Sutton, 19 7 4 ) . . Pur sh i a !. r i den ta ta I Mu egg ler a�d Handl 0974). Ponderosa Pine, Douglas Fir (Pfister, 1977). 
. Washington to Mo�tana, sout h to New Mexico and California. 

i,ngec Jorado 5, 000-8, 000 I Sut t on, 197 4) . New Mexico and Color ado,;st through northern Arizona to California and_north to Idaho,tana and British Columbia (USDA, 1982). Native to :�ermountai n West and adjacen t areas. Common bet ween 4, 000-8, 000, (Wasser, 1982) . 



scrENTifIC NAME: Rhus tr i lobata Nutt.

Skunkbrush sumac 

rransplantabili ty:

Information available from the 1 i ter at ure: Yes (Sutton, 1974).
Evaluator, s Comments: 

( poh 1, l 9 8 5 ) . 
Not easily dug and transplanted from wild

Lifespan: 

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

Evaluator's Comments: Long lifespan if not over irrigated 
(Evans, 1985). �atural stands appear to be long-lived. 
Probably susceptible to damage by fire (Metcalf, 1985). 

Propagation: 

Information available from the literature: seeds, cuttings 
(Sutton, 1974). collect late in fall (red in color). seed 
must be soaked l hour in sulfuric acid at ro om temperature and 
str atified in moist sand or peat. Fall sowing provides cold 
treatment necessary. sow 1/2" deep. Also root cuttings 
(Sc hopmeyer, 1979). sow 1/4-1/2" deep in fall or winter or 
sc arify by bleaching in sulfuric acid or moist-prechill for 30-
90 d ays in spring. Germination is epigeal (Wasser, 1982) . 

�.aintenance/Cleanliness: 

Information available from the literature: carefree; clean 
(Sutton, 1974). 

Evaluator, s comments: Observation of wild stands suggests a low­

maintenance shrub (Metcalf, 1985). 

Soil Adaptability: 

Texture: 
Medium to coarse,

Information available from the ��
Y
te����;,:� (Suton, 1974). 

deep, we 11-dr a i ned, inoi st or 

I 
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Tolerant of most soil text�res .. Often found on hot, dry' shallow, rocky soils. Thrives in well-drained soils (Wasser,1982) 

luator's Corrunents: Well drained, drought areas (Evans, 
EV�9B5}. Observation suggests adaptability to Upper sonoranzone conditions (Metcalf, 1985). 

pH:

Information available from the literature: 6.5-7.5 pH (Sutton,1974) · 

rpisture Regime Adaptabili�y: . 10-20" annual rainfall (Howard, 1972;
wasser, 1982). For arid sites (U.S.D.A., 1981). ory (Kelly, 1970). 

Drought Tolerance: 

Information available from the literature: Good (Sutton, 
1974). Moderately strong (Wasser, 1982). very drought 
resistant (Huddleston and Hussey, 1975). 

Evaluator's comments: Naturally inhabits dry sites (Metcalf, 
1985). 

Flood Tolerance: 

Information available from the literature: Intolerant (Wasser, 
1982) 

Evaluator's comments: usually on well-drained sites (Metcalf, 
1985) 

EXposure: 

Temperature: 

Information available from the literature: zone 4 (Dirr,

1983). zone 3 to 7 (Howard, 1972). Range< 8, 000' in 

Colorado (Kelly, 1970). Recommended for general planting in

the Brooks, Alberta area (casement, 1984). 

Evaluator's comments: zone 3-4 (Evans, 1985). should probably

be planted below the canadian Life zone (Metcalf, 1985). 

Light: 

Information available from the literature: shade, sun (van

Dersal, 1938). Tolerant of partial shade, but thriftier in

t 
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full sun (Wasser, 1982). Best 
partial shade ( Hudd lestc,n and H

in fu l 1 sun ' bu t  wi 11 growussey, 1975) . 1n 

evaluator's Comme�ts: Best in fullseen on sunny sites; roots may be
�un (Evans, 1985). usuallyooulders, etc ( Mete al f, 1985) .
in a cool run under rocks,

wind: 

Information available from the 1 1· te t ra ure· Ye · 
d (Sutton, 1974) . Wi L hstands fu 11 

· s, win tolerant 
and Hussey, 1975). 

exposure to wind (Huddleston

evaluator's comments: 
1985) 

insects:

Toleran t of canyon winds (Metcalf,

Information available from the 1 i ter at ure: 14 insects on the 
genus (Stark, 1966) . 

Evaluator, s comments: No known problems here (Evans, 1985). 

Disease: 

Information available from the literature: 7 pathogens on the 
species (Stark, 1966). Alternate host for pinyon blister rust 
(Sutton, 197 4). Gener ally disease resistant (Wasser, 1982) . 

EValuator's comments: None if grown under limited irrigation 
(Evans, 1985). 

�TIONAL INFORMATION ON THIS SPECIES: 

CUrrentuse and value: Garre range revegetation, mine�and·reclamation

(Wasser 1980). sutton ( 1974) recommendation. Wildlife 
1 . ' God b·g game browse Has va ue

Utilization (Van Dersal, 1938) · 0 1 
1 ntings (USDA, 

fur wildlife soil  stabilization and windbrea k P a 

1982). Schmidt (1980) recommendation. Wilson (1984)
recorronenda ti on 

Sources of Description :
. )· Dirr (1983); oorn 

Technical: Arnow (1980); sa1l�Y (1949
1)· Morris et al (1962).

(1984); Hitchcock and Cronquist ( 198 

t 
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on-technical: Hudde 1st on and Hussey ( 197 5); Kelly
N (lg?O); Nelson (1977). 

, bility: Big Sky Wholesale Seeds, Inc.; Native Plants, Inc.;Avail�orthplan; Old Farm Nursery, Inc.; Plants of the Wild. 

. es: Upper Uinta Sage, Pinyon/juniper, Ponderosa pine, H"1tat 1fas fir/White fir, Aspen/lodgepole pine (Sutton, 1974); oou�oca rpus ledifolius IMueggler and Handl, 1974 I; sandy range
�� s ponderosa Pine forest ( Ross and Hunter, 1976). Sl e , 

ge. washington to Montana, south to New Mexico and California. 
Ran 

• , 
Colorado 3,500-9,000 (Sutton, 1974); Illinois to Nebraska and 
west to Oregon, California and New Mexico (USDA, 1982); Native to 
Great p lains, Intermountain and southwestern United States 
(Wasser, 1982). 

{ 
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TIFIC NAME: Ribes alpinum

.mlD Name: Alpine Currant 
co11111v 

rransplantabi 1 it y: 

259 

Information available from the 11· t . . erature· E -1 as container plant ( D1 r r, 1983) .
· asi Y, best handled

Evaluator, s Comments: Common avai labi 1 · t indicates this is good (Metcalf, 1985�-Y 
in nursery trade

Lifespan: 

Evaluator's Comments: Appears to be long-lived (Metcalf, 1985)_

propagation : 

Inf or mat ion available from the literature: Fruit ripen 
August. Let fruit ferment in piles for a few days. 
low initial moisture content. Germination is epigeal. 
stratify if spring planting (32-50 F for 9+ days), or 
s owing. Hardwood cutings in fall (Schopmeyer, 1979). 

in July­
Store with 

Cold 
fall 

Evaluator's comments: cuttings 
Species is dioecious, so male 
propagation ( Metcalf, 1985) . 
cuttings (Watson, 1985). 

in mid-July (Evans, 1985). 
plants assured only via asexual 
Easiest to propagate from 

Haintenance/Cleanliness: 

Evaluator, s comments: Litt le care regui red unless maintained as
a formal hedge (Evans, 1985). Readily mainta�ned a� a clipped

or informal hedge (Metcalf, 1985). some pruning (Riesselman, 

1985) 

Soil Adaptability: 

Texture: 

Information available from the literature: 
good soil (Dirr, 1983) • 

Tolerant of any 

t 
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pH:

Information available from th 
calcareous suils (Dirr, 198

e
3)

1
_
1terature: 00 es well 1n

i:oisture Regime Adaptability: 

orought Tolerance: 

Information available from the 1 · 
ddl 

1terature· (Hu eston and Hussey, 1975) .

Evaluator, s Comments: Have exper · . . . 1ence only irrigation (Metcalf, 1985) Not t 1 
11 b · . · o erant 

we esta l1shed (R1esselman, 1985).

Flood Tolerance: 

Tolerant of drought 

with growth under 
of drought until 

Evaluator, s comments: 
(Metcalf, 1985). 

Might tolerate seasonal flooding 

EXPOSUre: 

Tenperature: 

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 terrperature 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) . Have

witnessed good growth in both sun and shade sites (Metcalf,

1985) 

Wind· 

Information available from the literature: 
wind (Huddleston and Hussey, 1975). 

Withstands some

Evaluator, s comments: 
1985) . 

to be quite windfirm (Metcalf,
Appears 
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insec
ts:

Information available from the literature: currant aphid, imported currant worm, scales, currant bud mite (Dirr, 1983).
Evaluator, s comments: No insect problems here (Evans, 1985).

oisease:

Information available from the l � ter at ure: Ant hr acnose, cane blight, leaf spots, rust. During wet seasons anthracnose and leaf spot can be serious problems. Male supposedly resistant torust (Dirr, 1983) • 

Evaluator, s Comments: No disease here (Evans, 1985).

{ 
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sc
rENTIFIC NAME: Ribes aureum Pursh

,,,mrin Name : Golden Currant 
cou111

v 

Splantability: 
rran 

Information available from the literature· Yes (Sutton, 1974).

Lifesp an:

rnforrnation available from the literature:
s uckering; 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 
ooisture content. Germination is epigeal. Cold stratification 
if spring sown, or soi,,; in fa 11 ( 28-36 F for 60 days) . Hardwood 
cuttings in fall (Schopmeyer, 19 79) . 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 sm•hng (Wasser, 1982). 

EValuator, s comments: Soft wood cuttings in July (Evans, 1985). 

Maintenance/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. 
Occa sional renewal pruning may be beneficial (Metcalf, 1985). 

So' il Adaptability:

Texture· 

Information available rrom the literature: coarse to medium,

moist to dry, organic m21tter if possible, well-drained soils

(Sutton, 1974). welJ-drained, fertile, loamy soils (Wasser, 

1982) 
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luator·s comments: Moist, cool soils (Evans, 1985).

Eva 
. l well on silt loam soi s at Bozeman, Montana (Metcalf,

pH:

Does 
1985) . 

Information available from the literature: 6.5-7.0 (Sutton, l974). Tolerant of weakly acid (6.0) to weakly basic soils(Wasser, 1982). 

Moisture Regime Adaptability: 12-20"+ (Wasser, 1982). 

orought Tolerance: 

Information available from the literature: Moderate (Sutton,1974). No, needs frequent watering (Mathias et al, 1977). 

Evaluator's Comments: In cultivation, probably best underirrigated conditions (Metcalf, 1985). Requires frequentwatering after planting (Riesselman, 1985).

Flood Tolerance: 

Evaluator's comments: Natural streambank habitat suggests 
early season tolerance (Metcalf, 1985).

EXposure: 

Terrperature: 

Information available from the literature: cold tolerant and 
winter hardy (Wasser, 1982). Frost susceptible (Mathias et 
al, 1977). Recommended for general planting in the Brooks, 
Alberta area (Casement, 1984).

Evaluator's comments: zone 2 (Riesselman, 1985).

Light: 

Information available from the literature: sun or shade

Dersal, 1938). Adapted to all but dense forest shade,

optimal in semi-shade (Wasser, 1982). sest in partial

(Mathias et al, 1977). 

Evaluator's comments: Natural habitat suggests partially

shaded sites best (Metcalf, 1985). 

(Van 

shade 

l
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wind:

rnformation available from the
(Sutton, 1974). • literature: Yes wind tolerant

Evaluator, s Comments: 
(Metcalf, 1985) . 

Natural habitat indi t ca es wind-tolerance

rnsects
:

Information available from the 1 i ter ature.species (Stark, 1966) . 7 insect on the 

oisease: 

Information available from the literature· 2 3 pathogens onspecies (Stark,  1966). Bacterial d1·seas·e k·11 1 s canes, 
alternate host of white pine blister rust (Wasser, 1982).

ADDITIONAL INFORMATION ON TH JS SP EC I ES : 

the 

current Use and value: used for hedges, windbreaks and landscape 
plantings in north and central prairie plains regions, game range 
restoration, revegetation and soil stabilizers (Wasser, 1982). 
Sutton (1974) recommendation. Wildlife utilization (Van Dersal, 
1938). Often cultivated as an ornament a 1, prized by big game for
browse ( USDA, 1982) . Schmidt ( 1980) recommendation. Kruckeberg 
( 1982) recoITDnenda ti on . 

Soorces of Description : 

Technical: Arnow (1980); Bailey (1949); oorn (1984);

Hitchcock and Cronquist (1981); Morris et al (1962).

Non-technical: Huddlesl on and Hussey ( 197 5); Kelly

(1970); Nelson (1977). 

Ava·1 b t · District Nursery; Native
1 a ility: Moses Lake conserva ion

rnc.; plants of the
Plants,  Inc.; Northplan; old Farm Nursery,

Wild. 



265 

. 'l)'pes: Upper Uinta sage, Douglas fir/White fir, Ponderosa
ttab1ta\ine, riparian, Chaparr al (Sutton, 197 4) . 

. Washington to Monsana, south to New Mexico and California .
R"19e . Nevada 2,500-7,800 (Sutton, 1974). Black Hills of south kota to Washington, south to New Mexico, Arizona and �lifornia (USDA, 1982). Native to much of Western Unitedstates (Wasser, 1982). 

I 
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(l&�TJFIC NAME:
' 

Sedum spurium

�n Name: sedum

�ansplantabi lit y:

�fespan:

Evaluator's comments: Plantings are long lived, but mayb ecome open-centered w1 th age ( Metcalf, 1985) . 

ff�agation: 

Information available from the literature: Di visions, cuttings(Vanstone, 1982; Wyman, 1973). Sow indoors at medium terrperatures of 70-80 F during germination, v.1hich takes 15-30days (Rei 11 y , 19 7 8 ) . 

evaluator's Comments: No experience with propagation from seed, 
but very easily propagated by di visions or cuttings (Metcalf, 
1985). 

,�intenance/Cleanl iness: 

Information available from the literature: No care regui red 
(Wyman, 197 3) . 

Evaluator, s Comments: Faded inflorescences can be removed or 
l eft as a snowcatch ( r-1etca 1 f, 1985) .

&iil Adaptability:

Texture: 

Information available from the literature: sandy is best 
(WyITBn, 1973). Well-drained (Reilly, 1978). 

Evaluator's comments: Have grown well in Bozeman on

drained silt loam soils (Metcalf, 1985).

PH: 

well-
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Regime Adaptability: ·sture 11)1 

·· ght Tolerance:vrou 

Juator's Comments: Will tolerate considerable drought if it
EV�as a cool root-run, as provided by rocks (Metcalf, 1985). Drought taler ant ( R 1esse lman, 1985) . 

Flood Tolerance: 

Evaluator's Comments: 
1985) 

Likely intolerant of flooding (Metcalf,

!:ifOSure: 

Temperat ure: 

Information available from the literature: zone 3 (Wyman, 
1973). 

Evaluator's Comments: A generally hardy plant 
1985) 

Light: 

(Metcalf, 

Evaluator's Comments: Best in full sun (Metcalf, 1985). Full
sun to partial shade (Riesselman, 1985). 

lvind: 

Evaluator's Comments: Habit of plant makes it inherently
windfirm (Metcalf, 1985). 

illSects:

Evaluator's comments: No problems with insects ( Riesse lman, 
1985). 

uisease: 

Evaluator's Comments: No problems wit h disease (Riesselman,

1985). 

f I
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... �lll'IfIC NAME: Sor bus aucupar ia L.
SCfr,iu 

eopJllOD Name: European Mountain Ash

iansplantabi li ty:

evaluator, s Comments: Common avail b · 1. . 
l · · a 1 ity 1n nurs · 

readily transp antab1l1ty (Metcalf, 1985).
er1es suggests 

�fesp an: 

evaluator's Comments: Lifespan probably limited only bysus ceptability to insects, diseases and winter
(Metcalf, 1985). injury to trunk 

propagation: 

Information available from the literature: seeds require 60 to 
120 d ays of cold, moist stratification at 38 F. cultivars are 
budded or grafted onto seedling understocks. Minimum seed 
bearing age is 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 wi 11 go into 
sec on dary dormancy if exposed to warm germination conditions 
when incompletely stratified or if stored dry after cold ITDist 
stratification. Germination is epigeal. sow in fall or spring 
with stratification. Outplant as 1-1 stock. (Schopmeyer, 1979). 

Evaluator's comments: Seed direct in fall after rerroving fruit 
pulp. Full germination after two seasons ( Evans, 1985) • 

�.aintenan ce/Cleanl iness: 

Evaluator, s comments: Fallen pomes can be messy ( Metcalf, 1985) ·

Requires pruning of dead wood annually (Riesselman, 198S). 

&lil Adaptability: 

Texture: 

Information available from the liter1����'.
(Dirr, 1983). sandy loam (Stark, 

well-drained loam
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Evaluator, s comments: 
) 

Can grow we . 

pH:

1985 . Appears to grow we 11 i 
l � 1n clay 

(Metcalf, 1985). n silt loams

rnformation available from the 

loam ( Evans ,in Montana 

soils and is often short-i · 
literature:

i ved on chalky
Evaluator, s comments: 

(Metcalf, 1985) . 

Prefers acidic 
soils (Dirr, 1983).

i:oisture Regime Adaptability:

Drought Tolerance: 

Evaluator, s Comments: 
situations (Metcalf, 
(Riesselman, 1985). 
(Watson, 1985) . 

Flood Tolerance: 

EValuator 's Comments: 
(Metcalf, 1985). 

�sure: 

Terrperature: 

May show Fe-chlorosis on limey soils

10-20" annual rainfall (Howard, 1972).

Most commonly seen in irrigated 
1985). Not drought tolerant 
In clay soil, it needs to be kept drier 

Probably intolerant to flooding 

Information available from the literature: zone 3 to 6 or 7 
(summer heat induces problems) (Dirr, 1983). zone 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 is in sun in summer. 
Is hardy if these conditions are provided (Metcalf, 1985).

Zone 3, zone 2 marginal (Riesselman, 1985). 

Light: 

Information available from the literature: sun or shade ( van

Der sa 1, 19 3 8 ) . 

•t k can be in winter
Evaluator's comments: Grows_

best 1 trun 
lf 1985). ooes

shade and crown is in sun 1n summer ( Met ca , 

Well in shade (Riesselman, 1985) · 

I 
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wind:

Evaluator, s Comments: More apt t 
ice storms (Metcalf, 1985).

0 suffer from early snowfalls 

insects:

wind (Riesselman, 1985).
Requi res some protection from '

Information. available from the li terature: A h. d bliste� mite, Japanese leaf hopper, round h�a�e� 
'�=� leaf

rrounta1n ash sawfly, scales Borers are • . ' poorly growing trees (Dirr,· 1983). 16 in!!���us 1�
h
weakened

(Stark, 1966). ..:, on L. e group 

EValuator 's commen t s: . Blister mite is greatest problem here 
(Evans, 1985). SubJect to all insects affecting pome f ruits
(Metc alf, 1985) . 

Disease: 

Information available from the li terature: Fi rebl ight ( can be
devastating), crown gall, canker, leaf rusts, scab (Dirr,
1966). 12 pathogens on t he genus (Stark, 1966).

E:Valuator, s comment s: Fi rebl igh t is greatest problem here 
(Evans, 1985). Firebl ight and bli ster mites are likely to be
the most serious problem (:1etcal f, 1985) . Fi rebl ight is a
problem in Mont an a  (Riesselman, 1985).
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sc1ENTIFIC NAME: Spiraea bet Ulifoli� Pall.

eoJlll)')n Name: Shiny-leaf Spirea

Transplan tabi l i ty:

Lifespan:

propagation:

Information available from the literature: seed; fruit ripensmid-July to September (straw colored or light brown and follicle splits). No stratification is required. Fall sowing{Schopm eyer, 19 79) . 

Mainten an ce/Cleanliness: 

soil Adaptability: 

Texture: 

pH: 

f:Oisture Regime Adaptability: 

Drought Tolerance: 

Evaluator's Comments: s. betulifolia occurs in Douglas Fir
forests and sim ilar sites. Has rroderate moisture 
requirements (Rumely, 1985). 

Flo o d  Tolerance: 

Exposure· 

Terrperature: 

Information available from the literature: zone 5? 
(Bailey and Bailey, 1976). 
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Light:

£Valuator 's Cormren ts: . Not a for est -interior plant . Probablymoderately hel1ophyt1c and opportunistically  sciophytic forshort-term growth (Rume1y, 1985). 

wind: 

Evaluator's cormrents: Does not occur on wind-exposed sites. would assume it to be wind-intolerant if constantly exposed(Rumely, 1985) • 

rnsects: 

oisease: 

ADDITIONAL INFORMATION ON THIS SPECIES: 

rurrent Us e and Value: Kruckeberg ( 1982) recommendation. 

sources of Description: 

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

Non-technical: Taylor ( 1978). 

Availability: 

Habitat 'fypes: subalpine Fir climax Forest ( Ross and Hunter, 1976).

Range: 



27J 

E•11T'IFIC NAME: Syringa VUlgaris r 
��l __ u. 

eofll!IOn Name: common Lilac

Tran 
Splantabi li ty:

EValuator -s Comments: Readily tr ansplantabJe if given reasonablecare during the first year or two (Metcalf, 1985).

Lifespan:

Evaluator's Comments: Regener at ion continuous from basal shoots 
on this species (Evans, 1985). One of the longest-lived woody 
shrubs grown in Montana (Metcalf, 1985). 

propagation: 

Information available from the literature: Softwood 
cuttings under mist; semi-hardwood or mature cuttings 
also work; suckers; cult  i vars 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 spring sow (Vanstone, 1982). 

Evaluator's Comments: Not highly successful from cuttings 
(Evans, 1985). 

�iaintenance/Cleanl i ness: 

Information available from the literature: Old flowers 
need to be removed after f 1ower i ng (Dirr, 1983) . 

Evaluator's Comments: Primarily basal suckers (Evans, 1985).

Renewal pruning is desirable to  maintain vigor (time-consuming,

highly labor intensive) (Metcalf, 1985). suckers freely 

{ Poh l , 19 8 5 ) . 

Soil Adaptability: 

Texture: 

Information available from the literature: sest if

supplemented with peat (Dirr, 1983). Wide tolerance (Stark,

1966) 

r 
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Evaluator, s Comments• Aph= · t�'Cears d soil textures, persists f 
a apted to a Wide .. 

pH: 
or long periods (Met 

v
l

ariecy of ca f, 1985).

rnforrnat ion available from the 1 . 1983). iterature:

,:oisture Regime Adaptability:

orought Tolerance: 

Neutral (Dirr,

Evaluator, s Comments: Persists ab years, but benefits from adegu t
out old honesteads for manyd h a e moisture (M t 1 Not r�ug t to�erant. (Riesselman, 1985). 

e ca f, 1985).established, lilac h'lll withstand drought
If well 
(Watson, 1985).

Flood Tolerance: 

EValuator's Comments: 
(Metcalf, 1985). 

Probably rather intolerant of flooding

exposure: 

Terrperature: 

Information available from the literature: zone 3 to 7 (Dirr, 1983). zone 3 (Wyman, 1978). Recommended for generalplanting in the Brooks, ,\lberta area (Caserrent, 1984). zone4 (Bailey and Bailey, 1976). 

Evaluator's Comments: Very hardy and adapted to stress 
con ditions. Less so on cultivars (Ev ans, 1985). Generally 
hardy (Metcalf, 1985). Hot temperatures and wind commonly 
causes severe leaf scorch (Riesselman, 1985). 

Light: 

Inforrnat ion available from the literature: sun (Stark, 1966) · 

Evaluator, s comments: Groi,,.ith/ flowering wi 11 be superior when 
plant is grown in fu 11 sun ( Metcalf, 1985) • 

Wind: 

be d maged by wind, but mayEvaluator's comments: Ufllikely to a 
. ds may cause le af 

be by ice storms (Met calf, 1985) • Dry win 
scorch (Riesselman, 1985). 
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Sects:m 

· information available from the literature:genus (stark, 1966) . One insect on the
aluator · s Comments: Subject to 1 eaf miner ( Evans, 1985 J •

EV Li lac leaf miner , but not serious Problem (Jen sen, 1985 J •
Lilac leaf miner a problem (Metcalf, 1985). 

015eas
e:

Information available from the literature: 28 pathogenson the species, powdery mildew (Stark, 1966). 
evaluator

✓ s Comments: 
Resistance to mildew 
1985) . Pseudomonas, 
1985). 

Pseudomonas blight can be disfiguring. should be sought among species (Metcalf,mildew are major problems (Riesselrnan,
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""iTIFIC NAME: Viburnum opulus 'Nanum ·5Cli:,1, 

�n Name: Dwarf Highbush Cranberry

Transplantabi lit y:

evaluator -s Comments: 
(Metcalf, 1985). 

Probably best handled as canned stock

Lifespan: 

evaluator's Comments: Twenty years or more (Evans, 1985 J •be weakened by aphid attack (Metcalf, 1985).

propagation: 

May 

Evaluator's Comments: Soft wood cuttings in July (Evans, 1985 J. 
Must be propagated vegetatively (Metcalf, 1985). usually 
propagated from softwood (greenwood) cuttings (Watson, 1985).

Maintenance/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).

Soil 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 ( Mete al f, 1985). 

� :oisture R egune Adaptability:

Drought Tolerance: 

Eva�uator, s comments: unlikely to tolerate severe drought;

likely best with irrigation (Metcalf, 1985). 
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flood Tolerance: 

Information available from th 1. e ite!:"ature: No (Dirr, 1983).
f.XPosure: 

remperature: 

Information available from the 1 · 
1983). zone 3 (Bailey and Bai �;er ature: Zone 3 to 8 (Dirr, for general planting in the B �' 1976) · Recommended 
1984). 

roo s, Alberta area (Casement,

Evaluator's Comments: May suffer from severe h. conditions (Metcalf, l98S). c 1nook 

Light: 

Evaluator's Comments: Partial shade ( Evans, 1985). best in half to full sun (Metcalf, 1985).

Wind: 

Probably 

Evaluator's comments: 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). 

Disease:

Information available from the literature: Significant 
leaf spot in wet weather (Dirr, 1983) • 

Evaluator's comments: No disease problem here (Evans, 1985) · 
No experience with leaf spot (Metcalf, 1985) · 

I 



SCIENTIFIC NAME: Vinca minor L.

common Name: Peri wink le

rransplantabi li ty: 

278 

EValuator·s Comments: Easily  transplanted by division in springor early fall (Evans, 1985). Transplants readily (Metcalf,1985) . 

Lifespan: 

Evaluator's comments: Spreads, providing a continuous supply ofnew plants (Evans, 1985). A long-lived persistent species(Metcalf, 1985). 

propagation: 

Information available from the literature: D1v1s1on (Vanstone, 
1982). D1v1s1on, root cuttings, stem cuttings (Dirr, 1983; 

Wyman , 19 7 3 ) . 

EValuator's comments: D1v1s1on (Evans, 1985). Easy vegetative 
propagation (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:
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. ture Regime Adaptability:
. iUJS Likes IT'Oist so11s (Kelly, 1980).orought Tolerance: 

Evaluator/ s Comments: 
(Metcalf, 1985). 

Flood Tolerance: 

Probably not f or drylana situations

Evaluator, s Comments: Very moist bu 1985). Probably intolerant (M t 
t not f loaded soil ( Evans e calf, 1985). ' 

�sure: 

Terrperature: 

Information available from th l · e 1terature· z 4 1973). zone 3 to 8, can be grown furth�r
one (Wyman, 

by s now (Dirr, 1983). north if protected

EValuator / s comments: Best wr.ere s�ow cover protects plants !Evans , 1985). May suffer some winter injury on open sitesrn severe weather ( Met ca� f, 1985). Requires snow cover( Poh 1, 19 8 5 ) • 

Light: 

Information available from the literature: shady spots (Kelly,

1980) 

Evaluator's Comments: ooe� well in all but total shade (Evans, 
1985). Will grow well ir. shade, but also survives in full 
sun under irrigation (Metcalf, 1985). can perform w'E?ll in 
full sun (Pohl, 1985). 

Wind: 

Evaluator's comments: Will windburn during winter if exposed
above snow (Evans, 1985) . Low-growing habit makes the 
species inherently vii ndf i rm ( Metcalf, 1985) • 

:iS€cts:

Ev l bl ms here (Evans, 1985).a uator / s comments: No insect pro e 

I 
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•seas
e:

Dl 

Information
. 
available from the literature: 14 pathogens on the

species, 1nclud1ng yellows {Stark, 1966). Blight, canker and
dieback, leaf spots, and root rot; canker and dieback
significant problems ( D1 r r, 1983) .

EValuator, s Comments: No disease Problems; observed here { Evans, 1985) 

J 
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APPENDIX F

THE AES'mETrc SCORECARD

I 
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The Aesthetic Scorecard

The following appendix presents in format ion related to the
Aest e h tic scorecarrl. In order of appearance are:

l) The evaluator request letter;

2) A list of evaluators who participaterl in the scoring process,
3) The Aesthetic 3corecn.rd itself, inc ludin<J qui de lines and

instructions for evaluation anci r>hoto 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 ar,pendix. The

success of the Aesthetic Scorecard relied heavily on its structure and 

format. Due to their understanding and willingness to cornprornise, the 

Scorecard is presented here as it was offered to the evaluator.
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Evaluator R�uest _ Letter

Shelly E. Bruce Plant and S ·1 01 Science Leon Johnson Hall Montana State University Bozeman, Montana 59717

[)?ar sir/Madam, 

ram a graduate student at Montana Stat . 
research project which evaluates a number of e ini versi ty, pursuing a
r.ontana on their ornamental potential. With fh 

ant species native to
� interest in native plants that has taken pl!ce

1n
d
cre�sed awareness

h h be . ur 1ng the past �ade, t ere. as en an increased demand for natives at th .1 1 H e Mo ta , . . e re ta 1 Jeve. er 1n n na, cerca1n native species have become very WfJUlar and are commonly available, often in improved forms· G · · l · . reen 
1,5h (Frax�nus pe�nsy van 1ca) , Quaking Aspen ( Populus t remuloides), 
siirubby Crnquefo1l (Potentil la fruticosa) and Red Twig Dogwood (Cornus 
�rici a). But the sel�ction of other native species for exposure 
seems to be a very arb1 tr ary and subjective process. A species one 
author or researcher thinks has good ornamental potential may be 
�riother, s "tr ash tree". 

The problem that I hope to resolve is this subjective method of 
plant selection. Through the use of two complementary ornamental 
rorecards, one on aesthetic qualities, the other on environmental 
!€qllirements, a sound, objective basis for the selection of specific
t€Cies will be pres ented. 

Iam currently assembling a panel of professional evaluators to 
i.SSist me with my Aesthetic value scorecard. Process ?f evaluation 
�ld include rating 40 different plant species on 5 different 
ifsthetic characteristics using a numeric scale. Plants_will be
:1a!uate d  using a set of �hotographs, accompanied by a written 
�ription The 40 plants vii 11 be sent in l, 2 or 3 separa�e 
'.ail' · · • f h aluai-or Approx 1mate 1ngs, whichever is conve111ent or t e ev l. • 

. · 11 run:ite committment would be J I /2 hours overall. The proJect wi 

�om this December through January, 1985 . 

. I enc ourage
�!stance wi 11 

. proJ·ect. your professional· · t·on in this · t your part1c1pa 1 
overall integrity of the proJec . 

greatly add :o the 
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Evaluator RP<-ruest.:::_'j_ Letter 

Shelly E. Bruce Plant and Soi·1 s cience Leon Johnson Hall Montana State University Bozeman, Montana 59717

I am a graduate student at Montana Stat . . 
research project which evaluates a number of 

e ��� vers it�, purs�ing a
,:ontana on their ornamental potential. With fhe 

� species native to
and interest in native plants that has taken pla 

in�re�sed awareness
oecade, there has been an increased demand for na

ce
t. v

ur ing t
h
he past. . . . i es at t e retail level . Here 1n Montana, cer�a1n native species have become very fOPUlar and are commonly ava L labJ e, of ten in improved for s. G · l · ) 

m . reen
ASh (Frax�nus pe�nsy van1c� , Quaking Aspen ( Populus tremuloides), 
S'lr�?Y Crnquefo1l (Poten�1l la fruticosa) and Red Twig Dogwood (Cornus 
smc1a). But the sel�ct1on of other native species for exposure 
seel!LS to be a very arb1 t rary and subjective process. A species one 
author �r researcher thinks has 900d ornamental potential may be 
another s "trash tree". 

The problem that I hope to resolve is this subjective method of 
�1ant selection. Through the use of t 1,,.io complementary ornamental 
scorecards, one on aesthetic qualities, the other on environmental 
requirements, a sound, objective basis for the selection of specific
SF€Cie s will be presented. 

I am currently assembling a panel of professional evaluator� to 
assist me with my Aesthetic .1alue scorecard. Process ?f evaluation
�ld include rating 40 different plant species on 5 di ffer�nt 
Qesthetic characteristics, using a nurneric scale. Plants _will be
evaluate d using a set of photographs, accompanied by a written 
description . The 40 plants \•1i 11 be sent in l, 2 or 3 separa�e 
�aili ngs whicheve� is convenient for the evaluator· A�proximat

l
e 

t· ' 11 The pro Ject wi l run
iire committment would be 3 l/2 hours over a 
from this December through J.:muary, 1985. 

i·n this project. Your professional
.I e ncourage your participation f the proJ·ect 

� overall integrity O 
• 

sista nc e will greatly add 'o the 

I 
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turn the attached self-addressed, stamped page to me as

please r\le if you are interested in further information. l 

.r11 as possi 

ta�t with you soon, to confirm Your assistance. Thank

�- be in con 
)111 much. «il very 

�ncerelY,
,. 

;.ellY E, Bruce 

.I 
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Aes thetic scorecard

Mr. Clayton Berg
.• valley Nursery

ro BOX 4845 

Helena, MT 59601
Mr. Jerry Berner
ro BOX 971 

polson,MT 59860
Mr. Bill Caras
Jim caras Nursery
2727 south Third West

Missoula, MT 59801
Mr. Jerry Cashman
ca shman Nursery
252 Estes Lane
oozeman, MT 59 715
Mr. John Crowe
Ida ho Dept. of Parks
State H ouse Mai l
OOise, ID 83720
Dr. Reuben A. Di et te r57 Marilyn DriveMissoula, MT 59801
Dr. George Evans 

and Recreation

Plant and Soil  Science uept .Montana State UniversityBozeman, MT 5 9 71 5
Mr. Joe Gutkosk i304 North 18thBozeman , MT 5 9 716
Mrs. Beverly GutmanMarchie Nurserv l845 South Thi �dMissoula, MT 59807
Mr, Jim Heisel 
Heise} Spr ingh i 11 Nurser Y�63 Springhill Roc1dZeman, MT 5 9 7 l 5

Evaluators

( 
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Dr. Gary Hightshoe 
oept. of Landscape Architecture
Iowa State University 
Ames, Iowa 50010 

12. 

13, 

14, 

15. 

Mr. Larry Holzworth 

soil conservation Service 
Federal Building 
Bozeman, MT 59715 

Mr. Rex Huf faker 
Native Plants Inc. 
9280 South Wasatch Blvd . 
sandy, Utah 84092 

Mr. Klaus Lackschewitz 
6322 Woods Road 
Missoula, MT 59801 

Mr. Leon Logan 
FO Box 7669 
Missoula, MT 59807 

16. Mr. Richard Mayer
Design and Development Bureau Chief
MT Dept. of Fish and Game, Recreation & Parks Division
527 Diehl
Helena, MT 59601

17. Mr. Orville Mccarver, Extension
Leon Johnson Hall
Montana State University
Bozeman, MT 5971 7

18. Mr. Homer Metcalf
14619 N 23rd Place
Phoenix, AZ 85022 

19. Dan Mi 11 er
HOH Associates, Inc.
101 University Blvd. Suite 400 

Denver, CO 80206 

20, Ms. Jan Pi rzio-Bi rol i
Urban Hort. GF-15 
University of Washington 

Seattle, WA 98195 



21,

22. 

23, 
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Mr. Dick Pohl 
plant and Soil Science Department
Montana State University
Bozeman, MT 59717 

Dr. Jack Rumely, Herbarium 
Montana State University 
Bozeman, MT 59717 

Mr. John Scheetz 
Plant Materials Center Manager 
BOX 1189 RR l 
Bridger, MT 59014 

u. Dr. Curtis Smith

25. 

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

Mr. Richard Sutton 
c/o San Juan Mountain Nursery 
ro Box 2501 
Durango, co 81310 

26. Mr. Lar ry wa t son
Little Valley Wholesale Nursery
13022 East 136th Avenue
Brighton, CO 80601

27. Mrs. Shelly Engler Bruce
8341 Huffine Lane
Bozeman, MT 59 715

' 

�M1·1.f 

u
)),i 

.�11

{
f1
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oear EValuator,

Shelly E. Bruce
P&SS Dept., Leon Johnson HallMontana State University
Bozeman, MT 59717

Enclosed is the set of photographs in my Aesthetic scorecard
system. The first few pages are guidelines for evaluation, fol lowing
are 19 sets of photos. Ideally a.l l of the sets should be evaluated in
one sitti ng. I do not expect the total time for evaluation to exceed
one hour. This is the first set of photographs that you wi 11 be
evaluating. Thank you for shar in'] your professional judgement with
ne. 

Please use the enclosed manila envelope to return the set to me 
as soon as possible. It will be sent on to another evaluator as soon 
as it is returned. 

r '11 be calling 
have. Feel free to 
406-587-3400 evenings
collect calls only at

you in a few days to answer any questions you may 
reach me at 406-994-4471 weekdays, or at 

and week-ends. I will be able to accept 
the second number. 

Thanks again for your cooperation! 

Sincerely, 

Shelly E. Bruce 
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Instructions and Guidelines for Evaluation

Objectively evaluate each plant according to the following
criteria: form/habit, flower, fruit, leaf, and seasonal

characteristics.

Ignoring the setting of the photo evaluate each species in the

proper context of its ornamental value and landscaping use. consider

the following statement when scoring each species. "If this plant

were being used in what I consider its ideal situation I would rate it

as ••• " 

Consider these criteria only as design qualities, do not consider 

�intenance requirements or other problems of that characteristic 

(i.e. messy fruit, etc.). 

The criteria are defined below. The rating scale is from 

one 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 

e�Juate the overall appearance and character of the plant. 

l::Ugly, of poor quality and unimportant in defining and maintaining

2::
a certain character. 

3:: 

4:: 

5::Excellent, of high gual i ty and important
maintaining a certain character.

in defining and

(1), 
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� 
consider overall effectiveness including color, fragrance and

length of effective bloom period. Do not compare colors.

!=Very poor quality. No effect or adverse effect.
2= 

3= 

4= 

5=EXcellent quality. very effective. 

FRUIT 

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. 
2= 

3= 

4= 

5=Excellent quality. very ef feet i ve. 

LEAF 

consider color, luster, overall appearance of foliage canopy.

l=Very poor quality. 
2= 

3= 

4= 

5=Excellent quality. 

Consider color, texture and overall appearance.

l=very poor quality. 
2:: 

3:: 

4:: 

5=Excellent quality. 
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The Aes hetic Scorecard 



WINTER SUMMER 

SUMMER FALL 



PHGID SEI' #1 (Cerastium tomentosum) 

FORM/HABIT: 6" tall rrat forming ground cover. A persistent perennial. 

LEAVES: Linear-lanceolate white wooly gray-green leaves, l" in length. 

FLOWERS: White, l cymes of 3 to 15 flowers with notched petals blooming in 
early to mid-summer for a period of 6 to 8 weeks. 

FRUIT: A srrall dry capsule. Flower stalks present in summer and fall. 



PHOID SET #2 (Ajuga reptan_s) 

FORM/HABIT: 6 to 9" tall stoloniferous groundcover. 

LEAVES; ovate, lustrous green leaves, l to 4" long. Persistent with winter 
protection. 

FLOWERS: 6 to 9" spikes of violet-blue flowers in late spring or early summer 
for a period of 4 to 6 weeks. 

FRUIT: Flower stalk present in summer and fall. 
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Pf-JOTO SET #3 (Potentilla tabernaimontanii) 

FORM/HABIT: 1 to 2" tall, herbaceous, creeping groundcove�. 

LEAVES: Green palmately corrpound, 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 1n spring. 

FLOWER: Prolific golden-yellow flowers, 1/4 to 1/2" across. Bloom from June 
until frost. 

FRUIT: Small, dry inconspicuous achene. 

t,J 

\0 
lll 



PHCYID SET #4 (Vinca minor) 

FORM/HABIT: Trailing semi-evergreen perennial groundcover. 

�EAV��: l 1/2 'ID 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. 



.SUMMER 



EARLY SUMMER SOMMER 

WINTER 



tulifoll 

HABIT: Woody, groundcover 12 to 18" tall. 

FRUIT: 

Toothed, dull green �eaves 3/4 to 1 1/4" long. Fall color 1s ve! 
-red.

- .

Fall color photo unavailable for the 1984 season. 

ot Wh1te or slightly pink flow 
-

corymb of bro•.-m follicles in summer and persistent throuqn win 



PHOTO SET #6 (Eriogonum umbellatum) 

FORM/HABIT: Mat-forming perennial groundcover. 

LEAVES: Whorled basal leaves are l" x 1/8" dark green above, white underneath. 
Turning bronze-purple in Fall, persisting through Winter. 

FLCWER: 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. 



EARLY SUMMER 
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PH SET P (ArtemiGia cana) 

FORM/HABfT: Woody deciduous groundcover growing l 1/2 to 2 1/2' tall. 

LEAVES: Linear, 1" to l 1/2" long x 1/16 to l/8" wide, gray-green, woolly. No 
fall color change. 

FLOWER: Srnal.l brown flower heads displayed along stem in late surrrner ctnd ear!y 
fall for 5 to 6 weeks. 

fRUI'I': Small glabrous achene present from flowering until heavy snow. 

N 
\0 
1.0 



PHOID SET #8 (Antennaria rosea) 

FORM/HABIT: Mat-forming, l" 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 
sumner for 4 to 6 weeks. 

FRUIT: Tufted achene. Flower stalk persists through winter. 

FALL 



Wl�ITER 
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HABIT: A rhizomatous, herbaceous groundcover, 12" to 30· tall. 

s are:," long by 1/2 to 3/4" wide, lanceol 
leaves soon fallinq. No fall color 

-

Head of pearly white flowers, 1/3" w.ide, born in short, broad man 
inflorescence throughout sumner. 

FRUIT: TU£ ted achene. seed head present until heavy sno ... 



PHaro_S_ET_#lO ( Artemisi_a frigida) 

.FDRM/HABIT: Herbaceous gray-green, wooly perennial groundcover. Growing 4 to 
14" tall, mat-forming and sub-shrubby. 

��AV�S: 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. 

FRS.JIT: Small glabrous achene. Present from flowering until heavy snow. 

, 





SPRING SUMMER 



(Sedurr �urium) 

A low growing stoloniferous groundcover. Pers.isten 
ection. 

Thick succulent green leaves with red-tinged ruffled 
Fall and winter color is red-bron 

1rouqh win 

s 1 o l
ft 

F Pink star-shaped flowers 1/4" borne in cymes on 
or 4 to 6 weeks. 

o 6" stalks 1n earl

FRUIT: Brown seed heads rsistent through winter. 

w 

0 
w 
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PHCYID SET #12 (Abies grandis) 

FORM/HABIT: Large evergreen tree up to 300' tall. Branches are horizontally 
spreading. 

LEAVES: Needles are l 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. 



Bl 



YOUNG FORM FALL BARK 



PHO'ID SET #13 (Picea �ngelmannii) 

FDRM/HABIT: A densely pyramidal evergreen tree with ascending branches. Maximum height 
is 100 to 120', generally 60 to so' tall in cultivation. Maximum spread 1s 20 to 40'. 

LEAVES: l" needles are blue-green. No winter color change. 

BARK: Thin and broken into large purple-brown to russet-brown scales. 

MA'IURE FDRM SUMMER 



PHO'ro SET #14 (Pinus sylvestns) 

FOHM/llABlT: A wide spreading, open, flat-or round-topped evergreen tr 
to 80 , maximum spread is 30 to 40'. 

Maximum height is 60 

LEAVES: Pairs of l 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 irregular, long scaly plates. On upper stems, 
bark is thin, smooth, papery and peeling, orange or orangish-brown in color. 

MATURE FORM WINTER 



BARK BJ K 



MATURE FORM WINTER YOUNG FORM SPRING BARY 



•
•
 

•
 

•
 

•
 
•
 

•
 

•
 

•
 

•
 
•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

-

•
 

•
 

•
 

•
 

•
 
•
 

•
 

•
 
-

•
 

•
 

•
 

•
 

•
 

•
 

•
 

C
 

.C
 

rl
 

I..;
 

CJ
 

-l
 

C
 

X
 

,--1
 

.....
 

CJ
 



PHCYID 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. 
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PHCYro SET # 18 ( Pice_a pu_n_g�ns) 

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 l" long rigid, spiny-tipped, bluish-green needles. No winter 
color change. 

BARK: Ashy brown thin and scaly. 



FORM 

YOUt ·c� 

FALL. 
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PHO'ID SET #19 (Picea g1auca v. 9�nsa�a) 

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 
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PHCYIO SET #: (Clc>111c"iL1s ligust1c1folia) 

F'(J_RM,/HAB_IT: A dee Lduous cl 1mb:ng vine. 

LEAVES: Pinnately corrpound leaves with:> to 7 leaflets, each ovate, l to "" 
Iong .- Dark green in summer, yellow to brown in fall. 

FI£WER: 2 to 3" white flowers in late Spring through August. 

FRUIT: White tufted achenes in late summer into Winter. 



FARLY SUMMER 

SUMMF:il 



SUMMER 

FALL WINTER 



PHO'ID_ SET #2 (Humulus lupulus) 

FDRM/HABIT: A rough-stemmed twining deciduous perennial vine. Grows 15 to 20' tall each season. 

LEAVES: 3 to 5 to 7 lobed, serrate, ovate leaves. Dark green and rough above. Lighter and not 
rough beneath. Fall color is yellow to brown. 

FLOWER: Green male flowers borne in panicled tassel-like racerres. Female flowers are two 
together under large persistent bracts which at maturity form a cone-like body. 

FRUIT: An achene in 

SUMMER 



PHOID SET #3 (Parthenocissus quinquefolia) 

FORM/HABIT: Deciduous vine climbing by tendrils with adhesive like tips. 

LEAVES: Leaves are palmately corrpound, l 3/5 to 4" long, 1/2 to 2 1/2" wid:c::, 
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 gree�ish white flowers in June - July. Not pictured. 

FRUIT: 1/4" bluish black, bloomy berry in September - october. 
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PHOID SET #4 (Lonicera sempervirens) 

FORM/HABIT: TWining, evergreen vine. 

LEAVES: Ovate, l 1/5 to 3" long, 3/4 to 2" wide, dark bluish-green leaves. l 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 
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PHO'ID SET #6 (Alnus incana) 

FDRM/HABIT: A single or multi-stemmed deciduous tree, reaching a height of 40 to 60', and spreading lS 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 



Pll ___ SE'I' #7 (Betula cidenta1is) 

A multi-stemmed small, shrubby de>ciduous trcir:>, with slr2nder, 
nches. 15 Lo 30' Lall, 15 Lo 20' wide. 

LEAVES: 1 to 2" ovate, serrate, E'hiny green leaves. Fall color :s gold-nrown. 

��?�= Close reddish-brown bark with prominent Jenticels. 

FLOWER: Green catkins in Spring. 

FRUIT: Brown cone-like catkins with nutlet in late summer and fall. 
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PHO'ID SET #9 (Larix occidentalis) 

FDRM/HABIT: A large deciduous conifer, pyramidal in form, up to 200' tall (less in cultivation). 

LEAVES: Thin, light green needles, l 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. 

FLDWER: DO not rate. 

FRUIT: DO not rate. 

SUMMER SPRING 
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PHOTO SET # 8 ( sorbus auc_yr�a_r ia) 

FOHM/llABlT: A d<�ciduow· t·ree rc:aching 20 lo 40' in Lr�1r3ht with a sprr•ad 
·0r0c�t-and oval in youth, and gracefully opc•n, spherical al maturity. 

S 1 hr•i qrit . F r;rrr 

LEAVES: Prnnat0 1y compound. Leaflets are 3/4 lo 2 1/2" long, du:l dark 9rr:•r_•n. PaLl colc, 
from <Jr<.:en to y0 1low Lo reddish. very late to color in fall. Lat c> to :o.se h�aves. 

BN�K: Mature bark is gray1 sh-brown, and sllghlly roughened. Younqer bark is bro·wn Lo cc 
and shiny. 

FUJWEH: Whit /5" flowers borne rn o 5" fJa opped corymbs :n :a cpr 1n,1 .

PRUIT: 1/4" berry-lik 

' srroot r 
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PHO'ID SIT #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, l 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. In 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. 
rr =-=-=-===-,._=-c=c-----
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Pl !OTO SET # J ( Lar ix sibi rica) 

FDRM/HABT'I': A dec1duous conifer reaching 70 to 75' in height and 25 lo 30' in width. 
J>yrarnda.l w1t:h honzonta1, drooping branches in youth, irregular and open in maturily.

LEAVES: Slender, 2" long needles, in many-n 
in spring, becoming deeper green through th 

dled clusters on short side shoots. Briqh 
summer and turning yellow to gold in Fall. 

grr•En 

BAF�K: Young bark is thin, scaly gray. Mature bark is thick, deeply fissured grayish brown. 

FLOWER: Do not r a 

FRUIT: Do not ra 

FALL 
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PHCYID SET #13 (Berberis ag_uifolium) 

FDRM/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: l 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. 

FALL 
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PHOTO SET #14 (Cercocarpus ledifolius) 

FDRM/HABIT: A large broadleaf evergreen shrub. Maximum height is 8 to 15', 
maximum spread 15'. Form is rounded, irregular, and open. 

LEAVES: Leathery leaves, 3/4 to l" long, with curling edges. Dark green abov�, 
hairy-white beneath. Yellowing in Fall. 

FI..,CWER: Small yellow to reddish flowers in early Summer. 

FRUIT: 2" long tufted achene from August through Winter. 





FALL 



PHO'IO 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. 

FWWER: 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. 



Pflaro SF.tr #16 {Purshia tridentala) 

FORM/HABIT: A deciduous shrub 
in form. 

o 4' tall, 3 to 4' wide, rounded and irreqular

LEAVES: 1/4 to l" long three-lobed wedge shaped leaves. Gray-green in surmlE'r, 
yellow to green to brown in Fall. 

FLCMERS: Small 1/2" yellow flowers in Spring. 

FRUIT: Inconspicuous achene in late summer. Not pictured. 

SPRING 
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PHO'ID SET #17 (Ribes alpinum) 

FDRM/HABIT: A densely twiggy, rounded deciduous shrub. Male plants predominant in nursery trade. 
3 to 6 tall and as wide or wider. 

LEAVES: 
yellow. 

ovate, 3 to 5-lobed, l to 2" long, bright green leaves. Fall color is green to greenish­
Early to leaf out in Spring. very late to turn in Fall. 

FLOWER: Male flowers are greenish-yellow, borne in l 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. 



PIKYID SE"I' #.18 (Rhus trilobala) 

F'ORM/HABIT: A deciduous shrub, 2 to 8' tall, 6 to 10' wide, with an open, rounded form. 

LEAVES: Small three-lobed leaves, 1 to 1 1/2" long, green in summer, yellow to orang 

FI..OWBH: Yellow, precocious flowers in short dense clusters in Spring. 

PRUIT: Red crimson drupe persistent through the Winter. 

LATE SUMMER 

WINTER 

d in Fall. 
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PHCYTO SET #20 (Syringa vulgaris) 

FORM/HABIT: An upright irregularly rounded deciduous shrub. 8 to 15' tall with a 6 to 12' spread. 

LEAVES: 2 to 5" long ovate leaves. Dark green to bluish green in summer, staying green late 
into the fall, green to gold to brown in fall. 

FLOrvER: Flowers are lavender and borne in 4 to 8" long panicles, usually in pairs, in mid-Spring. 

FRUIT: Brown capsules borne in panicles, persisting through Winter. 

SUMMER 



FRUIT 
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PHO'ID SET #21 (Ribes aureurn) 
--

FORM/HABIT: A rounded deciduous, stoloniferous shrub. 3 to 6' tall, 4' spread. 

LEAVES: 3 to 5 lobed obovate leaves. Green in summer, orange to red in Fall. 

FLOWER: Yellow flowers, l" long, blooming in Spring. 

FRUIT: A yellow, orange, red to black berry in late summer, 1/2" across. 

SPRING WINTER 



PHOIO SET #22 ( PhLladelphus x virginal is) 

FORM/HABIT: An upright deciduous shrub, 5 to 9' tall, 4 to a' spread. 

LEAVES: 

F�ERS: 

FRUIT: 

Leaves are ovate, l 1/2 to 4" long, green. Fall color is green to brown. 

White, 1 to 1 2/3" across, flowers borne in 5 to 7 flowered racemes in late Spring. 

Four parted capsule persisting through Winter. 

SUMMER WINTER 
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PHO'IO SET #23 (Philadelphus lewisii) 

FDRM/HABIT: A mid-sized deciduous shrub with upright branches. 4 to 6' tall, and spread. 

LEAVES: Paired oval, dark green leaves. Fall color is yellow to brown. 

FLOWERS: Many small clusters of white, 1 1/2 to 2" flowers in late Spring/early summer. 

FRUIT: A four parted capsule persisting from late summer through Winter. 

SUMMER SUMMER WINTER 



PHCYIO SET # 24 ( JuniL ____ _ 

FORM/HAB:T: A much-branched sprawling evergreen shrub. 
maximum spread is 8 to 12'. 

Maximum height is 5 to 10', 

Awl-shaped needles are green with broad white bands on upper surfac._. 
have a purplish bronze tint in Winter. 

FL&ER: Do not score. 

FRUIT: Bluish-black or black berry-like cone with a glaucous bloom, 1/4" across, 
maturing in late summer and persisting through Winter. This species is dioecious, 
thus the fruit appears only on famale plants. 



SUMMER WINTER 

FRUIT 
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