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Abstract
ThiSs tL ld \sasun( | l ' r | {kcn |ode lern i ine the tna |ag . fJ lL |o |o r t ia lo { fo res tp ]an tzones i l l th .
p roduc t i l )n 'Th .s I l . c ju l fo res tproduc ls indus t . -v .bas l ! l I ) r i tna | i l rond leu t2

.n ] IJ | l , \ s thoUsuI lso fpar l t in leaDd|u1 l -L imi ] Iu )pk : 'Todate . I i le i l fo ln
prod r rcts in dust n (Sch losser er d1. 1991 I . 1 h is r,trper describes the forest zon.s and nl,,ctc d plsnt asso.iations of th( i ri.gion $ hic h
hlri, th, grealesl potential ior l1oral gri,cns managemenl.

Plant association guides ru,r)lcki b\' rhe U.S. Forest Serrire anrl oLh.r reseuch groups hare lter uvn Lo idenrifr specifi.
loresi as$.iatioDs aooss llre lorest zones in the rclii,r. Ihf occurrence- hterms ofdrnsrancr aut corerrge. o{ each sperns in
a nuort(t ol rhese associations is si!.i,,. Harvcst loels ol each producr arr discussr:d shile specilic associatnrs arc r.(iommdrded
lirr llorLl greens nraDagcmcnt.

The special lorest prorlu(ts indusln leases han'estrights liorr lorcst landowners. The leases tvpn:ally gcncrale annua] re!ehues
nhich can d,.t;,uc during lhe enlire life of the irrest stanrl- Thc increming inrportance ol g.n{irding ferenues from Norrl$.sL
forests plarr:s ircraserl emphasis on the propd nrarragr.rnenr ol floral greens for hahr:sr.

Introduction
'fhe 

coniferous forests common to $'estern Wirshin€i-
ton, western Orcgon, and coastal British Cohrmbia
contain sites ch in understorv vegetation. Manv un-
d . r . t o r r  l ' l an t s  u l  t h i s  r eg ion  ha re  cha ra ,  tF r i - t i r ' -
desiled bv the floral greens industry. Forest plans
havc lren harvested fr-om Nonhwcst forests over
the past fi$ years by a group of busincsscs kno$n
as thc spccial forest produ<ts industry. The portion
of thc industry dealing u,ith understorv plnnts is
knor,".n as the floral greens industrl. rdth individual
bLrvcrs4rrocessors ref;rre.l to as producers.

Most Jrlant parts purchased by lloral greens
proclucels are used to accent floral arrangements
and pfo\.idc long lasting backings and fillcrs for
colorful flowers. W:uv lcar.ccl evergreen plants. sLtch
tts salal (CarLLtherio shalbnll and evergreen huck-
leberr,' (VtLt:r:iniun oudhrm:J nre harvested.
proccsscd, and marketed extensir.clv. ]tlants $'ith
sirnilar propcnies, such as dwarf Oregon-grapc (Ber-
berk nenltsa) are also in high demand as floral
gfccns. Svord ferrr (Po brtithun nunitum) .nd deer
Iern \BLechatm spicanr) are desired for their llcxi-
ble fronds ancl unitpe form. Beargrass (.YenrplnT-
lum tennr) is han'estccl, dried and dved fol use in
eastern lJnited States and Europcan floral mar-kets.
Thcse and other planl-q ar-e common to several lbr-
esl assoc;ations found across the Pacific Northn'cst.

r(;,.r.nr 
rddfess: Cooperarire Ert{.nsii)n Svsrem. t.nirersit!

o{ Idaho. \I.,s.o\r. lD B38.13.
'zAll 

s.;.orifi. a,xl rjosr comnron n.mes are defir.(l !.,,trdins
lo "Flora of the t'a.jll. North$,\r" lHitch(ock and Crorquist
I ' J8 l ) .  Somc i iommon nanres  used na i  r l l i r . r  sp( iaL ized us
age hr rhe n,,ral grr:ns industr_r.

The spccial forest products industn iilso pur-
cha-ses a wide arrdy of other plant materials such
as cones. everSrcen boughs, mushroorns. and
mosses. In I989. the spccial forest products indus-
trn €ienerated an estimated $47.7 million in ra$
produd purchases lbr an estimated Sl2B.5 million
in linished product sales and employed over 10,000

|rcrsLrns in s..bonal ard fcrmrnint po-i l ior:
(Schlosser er trL 199l).

Th , . sp r t i J  f u re . t  p roduc t s  i n , l us t l  i .  cuncen -
trated;n $estcm Ore€ion, western Washington, and
southlvestefn British Columbia. Manv oI thesc bus-
inesses extend their procurcmcnt effofis hundreds
ol miles. Forcst landowners of the region har.e the
opporlunity to enter into han'est lea-se agrcemcnts
rrith the producers and hanesters of the products.
Thc hiur'esting process typically rcmoves only a por-
tion of the plant. and allows for han'est annuallv
nr irr  alternatc r r-.u-.

Many public and private forest managenj are be-
coming more interr:sted in special lbrest products
becausc ofthe revenue potential associatcd \'r-ith the
sale of harvest lcascs. As a result, methods arc be-
ing sought to managc for the production of spccial
lbrest producls in combination t.ith other more tradi-
tional forest outputs. PLrblic land managers in tht:
fl.S. Forcst Sewice, the Washingon State Deparr-
menl of Natural Resources and the Oregon l)epnn
mcnt ol Forestry have recognized the rnonetarv
potenlial associatcd l{ith leasing han'est riEihts 1(l
specia.l fofest products producers. Additionally.
numerous privalc lorcst lflndowners (industrial and
nonindustrial) hare offcred special foresl product
hanest leases.
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This paper provides a preliminary assessment
ofthe Jrotential for produr:ing selected 0or:rl greens
within the subalpinc fir, mountain hemlock, Pacific:
silver fir, $estern hemlock and Douglas-fir lbrest
zones. Mafiagemcnt options are also discussctl for
the joint production of thc floral ppeens and other
lor€st uses.

Methodology

Plant association guides havc bccn completed for
most of the frrrestcd pa.r1 of the Pacific Notht'est
by the U.S. Forest Senice and others. These guides
prescnt the characteristir:s of frrrcst rusociations with
discussions of managemenl. so;ls, microsites, and
species composition. The guidcs $crc used in this
study to identifr, forest associations supporting spe-
cies desired by floral greens buyers.

l'orest communities film cach geographic area
representcd in the guides were arravcd by lbrest
zone. The classification of $estern Washington.
vrestern Oregon and cod-st.rl British Colurnbia into
lbrest zones generally appcars in the ecological liter-
aturc Js a h\,o-dimensional aglScgate leflecting a
lemperaturc lefiime and a rnoistulc gradient {'fopik
et al. 1988, Halverson et al. 1986. Bror:kway et
al. l9B3) (ligure I). The moisture and tempera-
ture irxes are drranged to reflect eler.ation and
aspect-related climatic information. To facilitate in-
formation processing. the zones were ordered in a
linear fashion. The ordering represenled a rnois-
ture/tcmperature gradient rvhich moved lrom cold/
wel at one extrcme. to rvarrn/dry at thc other

In each zone, plant associations were ordered
and recorded using the samc linear criteria used
for ordering the zones. For example. the rvestern-
h.m]," L zone -uppo*. n rflerol|s plrnl ej-u.iction:.
On the Cifford Pinchot \ational Forcsr, rvesLern
hcmlock communities tend 1rl cxist in the geo€gaphic
arcas exhibiting the combinations of moisture and
tcmperature evidenctd in I'igure 2 (Hah,erson et
al. 1986. Tcrpik et al. 1986). Frorn this idealizcd
hl.o-dimensional distribution, specific ass()cratrons
\{.ere grouped ;n the gencral temperature/mnislurc
combinations shonn in Table 2. l'rorn these general
groupsJ rlssociations werc ordcred from cold/ret to
warm/drv extremes.

l\{any plant associations arc found throughout
the rcgion. Because of subtle differences in the
floristic composition of various national forests and
study areas, not a.ll plant associations represented
in onc lbrest are representcd in another lorest. In
cases n'hcre specific plant associations i!'ere not
reprcsented in each national for-cst, the assocratron
was ordered according to thc temperature/moislurc
gradient in dre forcst zone in t'hich it ortrurrcd.

Plant association ppides present tablcs of in-
dividual plant constancy and coveragc r.alues for'
each forest association. Constancy. expressccl as a
$hole number percent, rcpresenls the presencc oI
a plant species within an association rvith no cm-
phasis on eithcr size or numbers (Kovalchik 1987.).
Colerigc dcnotes the average perccntage. expressed
as a $hole number. of canopv cor.erage for earlr
plant spccies within a plant association (Clausnit-
z . r r n , l  Zamor r  l q87 ) .  E igh t  , , f  t he  mos t  eco r rom i -
r ' .r11r impudcnl l loral gr..n.n -pccie- r.ere
identified in d sun'ey of special fcrrest products
producers (Tablc 2) (Schlosser et ol.  1991). Bv
recorclinpl the constancy and coverage values for
cach of the Iloral greens spccies by foresl associa-
tion, a summarr, of the relatil'c degree olplant cor.cr-
apJe and occurr-ence \\'as obtained.

Plcnl a.-,u iat i , ,n grr i t le- rto di- Lr-- rni,rLr-
climate. llorislic sucressional stages, soil characlcds-
tics, anima.l use and managcment consideraLions bv
plant a-ssociation. By synthesizing this inftrrmation.
management c(rnccms are highlighted to aicl in the
identification of Lrnds tith the potcnti.rl for joint
produetion ofspecial lorest produ<ts and other [or-

Background

General Product Qua ity Considerations
Thc ecological requirements of the floral grecns
ore as diverse as Lhe habitats in u'hich thev grorr.

I

I

3

+ oec€asmq Ef6dva Mo nd6

Coofwet wafm.Drv

. ' j "  
% . . .  

i : : : .

Fisre l. Idealized disLrilutior ol lbrest zones ilithil a t.Jrr!r-
ante and nristurc gradient. ndapted {roh li,t,ik er
al. (lgBa,l tu Hallfrson .t a1. (1986).
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Western Hemlock Zone on the Gifford Pinchot National Forest
1 .
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3 .

Alaska huckleberry -
Oregon oxaiis
Alaska huckl€b€rry -
dogwmd bunchberry
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salal
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Figure 2. I)..,do,ninanl underslor! planL k!ations as eriderctd br N temper.ture an.l hoisLLrre gradienl conh,)n in the wesle

hemlo.L 4,n . See Table 2 for scncral groupings o{ rhev. associrrions and scicrLilir nurres. Idapted fi'n Topik er al.
(1986)  a rd  Hah. .sD d  d l .  l9A6t .

l\rlost of the lloral grecns species requir.e partial
shade provided bv o\.erstory forests to meet prod-
ucl qualitv lequifements. Sala1. evergreen huckle-
berry, duarf Orcgon-grape. deer fcrn, sr,".ord [ern
and Oreg{)n-boxwood \Po(histi a n4,rsinitesl) rt
, l r r i r -  r  p r r l i c l J r  , 1 , ' . . J  [ u r , : t  e . l nop r  t , '  g rus  i r r
lbrms acceptable for commercial han'cst. Although
most of these plants gro* under other- condit ions.
only plants grordng under partial shade develop
thc deep green, broacl spreadinpl learcs or fronds
desired by llor-al greens producers.

Forest sltc disturbances. such as fire and tirn-
br:r hanesting, often crcatc early seral conditions
favoring other {loral greens species. Bcargrass.
grorvn in the open. produces long. bhish-grcen
leaves which rctain strength and color aiier haf-
vest. Scotch broom (Cyisru rcd,parizt. an intro-
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duced spccies, grorvs tal1 and straight in opcnings
with deep green color. Red-elergrecn hucklebern
(Vacciniu.n oxatuntll3 grolrn in direct sunlight, de-
vclops long spikes t'ith leaves arranged spirally
along the stem. ln direct sunlight thcse leaves rrrrn
bright red, thus giving it thc alternate vernacular
of "red-huck."

Salal appears in ear-ly successional stagcs on
manv sites but i t  is seldom ol han'cstable qual iLv
until it has developed undcr a partial can(,pv oi

'\ot" 
"u".g.c"u hucklebern- and r.dr,!i,rgreen hu.Ll.t,.frv

l r ' ' ,  h ' ! , / J r p h ^ l l  t , t . , , n ' u -  o . q ' u t u . ' l \ , l r r l , r n r . o r r m , r
(Lrllel nanres refled diii,rorces in plant col,ring ud are im-
portlnl jn lhe floral gr..ms rrude. The red lit,s associaled $ith
van:iniunt oLatum gn\tn in ,li.ecr sunLighr (r.(l-huck) lre mar
kcLcd und used iD diffcrr:nr vl\-s rhaD 12..;,;a, ordrun gro$r

Or€gon-grape -
salal

coolwort loamilowor

Ofsgon-grape -



TABLE L Erarrpl.s ol the lbrest assoriations lornd in the westerr h.nk,(k zone on rhe Cifford P;,,chol Nltional ti,i..sL.

PL,{NT .{SSOCIATIONS XITHIN I'HE WI.]STER\ HEMLOCK Z0NI.]*

WET (;ROI,P Mr)l{t  r iRut P NIESIC GROUP DRY OROUP

I ] sit hi L u rt atncnc dnu"l

A t tr.\-ti u n Ji I ix+ rtnn

0pktpanat lu*rnlut

I\hst hun ttuninnr

P o I *tic hunt nt urLitun r

A1!ska  hrck leber . !

\bc.iniui trh^ku"Ne

coolicort fi,amflorcr

Tiar.Lh hilnn'tu

Pal*icltunt tnunitunt

dwar{ Oregorr6raqri:

P o h stic luLnL n uLn it unt

A laskr  huckLeberN

l'dcciniun atc\kdenrc
dosllood bun{t,bcrN

Contu.s canatlensh

Alask! huckleberrr

tru:hint al%kacnse.

Gaultbna shallon

mnillaleai

draf Oregor-grapc

d*arl Oregon grape

Cauhhent shallorr

+'\drpreil fron l'rd lsn\:idtion dnd f,l.ruqcnenl Guid. far the Wester HenL\k Zanc \Topik er al. tq86l.

' 1ABl . l l2 .  
Common ard  s ( i i c , , t inc  nomes o f  the  sp . . i . s  mon

videl1 utilizrrl as llorul greens.

coMM0N Nllfla

closure to lorest muhritv. these plarrrs corr4;eLe
among themselves and with other plants. During
this period thc floral greens specics mcet producL
quali ty standards.

As lorest communit ics mature, many un(lcr-
story plnnt species becomc scnrce or totally abscnt.
Depending on the forest zone, evcr.€ireetr huckle-
berrv and Olegon-boxwood generally havc lo$
representation in successionallv advanced commu-
nities. Managenent plactices 1() incrcase con,
sLancv and co\.erage oI specific undersiory plants
are bcst applied drrling carly to mid stages of for-
cst succession. B,v combining specific managemenl

l ,ra' ' l i r  r-  for f l"rr l  green. r ' i th th,.  ch.rracteri-r i ,  -
of speciiic foresl associations. managemcnt prac-
t ices may be used rvhich al low for joint produc-
tion ol undefstor!- floral greens and othcr. lorest

F-orest ZoneS

{ l i re-t zon.. a. u-, J her". lepresenl- rrcn- irr
rrhich thc climate over timc. fo\.ors the dominancc
of one forest tree spccies (Figure l) .  The suhal-
pinc f ir  zone is ibuncl rvhcrc cold condit ions ancl

SalLN l l I lL  \ , \ \ l t

eleryreen hu.kl, bern

Bdreni nc,rlrd PurJi

Bh i rum "? i .a r r  l f . l  Rorh

L\l;ifur r.ot,a,ia\ (1..) l.ink

Culnmu stuLlan Push

Pa.bij/tna nl.Jinncj lth6h) Raf.

Pofs / ; .nz , , ,a r . run  (Ka J . r  I , res l

t:a..,r;!n dzr,x Pursh

-liryr,rl1@, rPrl.r rPtrrsh) \ufl.

trees. Salal products EFow hest undcr prrtial shade.
but growth and vigor incrcascs as canopr shading
approaches complcte closure (Sabhasri 1961.
Haeusslcr and Coates 1986, l.)nmingham and
Hanle,v l986). Although srvord fem. dwalf Orcgon-
grape, Oregon-boxn'ood and decr fcrn also gro$'
in openings. these specios require shaded environ-
ments lo devclop characlerisl;cs dcsired by floral
greens producers. During the period lfom cr.oiln
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high elevations combine to produce short growing
seasons. Where prccipitation levels are slightl,v
higher, usually in the form of deep sno$,pacLs,
the mountain hemlock zonc is prcvalcnt. Thc Pa-
cif ic si lvcr f i r  zone prcdominates where plccripita-
tion levels are slightly higher than in the subalpine
fir  zone and the mountain hemlocl. i  zone, but tem-
peratures are warmer usuallv due to lower eleva-
tions accompanied sometimes by south and/or t'est
aspccts. As growing seasons and tempcralures in-
crease. the ir'eslern hemlock zone becomes pre-
dominant. As moisture availability dccrcascs, thc
f)ouglas-fir zonc is prcdominant, usually at lower
elevations (Figurc 1).

Results

Subalpine Fir  Zone

A distinct subalpinc lir zonc has not bcen classi-
f icd on al l  thc national forcsts in Lhe sludy rcgion.
This zone on the Olympic NaLional Forest
(Henderson eL aL. 1989) contains four recogniza-
ble subalpine l l r  associat ions. The area exhibits a
continental climate with l,ide seasonal temperaturc
cxtrcmcs. The zone is usecl as summcr range lor
big game. Lale sno$' meli allo$,s watershed
manrgcmcnl prrct iee. t le. ignerl lo increl.c
delayed water vield. Soils in this zonc arc rvcll
drained and shallorv while forest producti\.ity is
rclativcly lort. Duc to phvsical constr-aints and the
rcmoteness of this zonc. i t  is not well  suited to in-
lensive forest management.

Florul Creens Pror]ur:tion Potential

Shrub antl herb populations t-vpically havc low con-
stancy and coverage values throughout the sub-
alpine fir zone. The only han'estable floral greens
plants prcscnt arc bcargrass. drvarf O'cgr,'"g'i.pc
and Oregon-box$ood. fhr the t'et/colcl sites. bear-
grass has c{rnstancv values ranging from 30 1rl 50
perent with coverage values ranpfng {rom l3 to 44
percent. Conversely, chvarf Orcgon-grapc has
medium <rnstancv values rvith onlv I  percent
coverage (Table 3).

M an oge m e n t C oras i tl e mt i o ns

Management for floral greens han'est in this zone
will most likely occur on associations rvhich are ex-
ceptionally productive; average sites probably will
not produce at levels necessary to susiain har'\'est
at conimercial levels. Where understort' plant

products exist, deer ancl elk often bro$se the new
gronth, rcducing the clual i ty of the product. Com-
bining poor accessibi l i tv and dry location charac
tcrist ics. ;ntensive f loral grcencry managemcnt is
not prad;cal.

N.4ountain Hemlock Zone
'fhe 

mountain hemlock zone is found at high ele-
vations. t'ith short growin€i seasons (l'igure 1). lt
occurs at elevations above 1000 m (3300 1cet) in
areas receiving precipitation exceeding 2540 mm
(100 inches) (Henderson and Peter I9B5). Xlost
of the precipitation lalls as snou', usuallv ac-
cumulating snowpacks of about 3.3 m (10 feet)
(Henderson et al. l9B9, Hcndcrson and P(tcr
1985). The biological productir.it_v of this zone is
r"11 lor^ , lu" tu er,ees<irel) -he11 g1L,$ing {plsL,n-

caused primarilv by short frost-frcc pcriods (Hcn-
eler-sn "1 o7. lq8qt. 

' fh" 
furp-t .rnup\ is €.cner-

allv continuous but interspersed t'ith small
opcn i r r gs .  Th i -  zonc  i .  c  f a ro r i t e  , , f  r e r  r ea r i on i s t .
intcrcstcd in panoramic vielvs and of valershcd
managers interested in micl summcr $atcr ' f low.
'fhis 

zonc is also important to big game manage-
ment. as summcr rangc for dccr ancl c]k.

l-lorc Greeru Production Potential

Because of the shorl €irowing season of this zone,
only a fe1,t floral greens species have suitable
growth. Deer fern and beargrass are present on
most sites. Beargrass typicall_v €iro\ls on all sites
except thc n'cttcst whcrc clcvils club (Oplopana,t

ft.onidum) prcdominiltcs! or on thc dricst lthcrc
rhododendron (Rhododendrun spp.) predominates.
f)espite bearggass constancy valucs gcnerallv ex-
ceeding 50 percent, harvestable populations are
scattered t'ith coverage \.alues betrveen 2 and 65
pcrcent (Table 3). Deer fern is not as tolerant oI
Lhc cold-wet dimates as beargrass, but i t  does oc
cur in the Afaska huckleberry (Vaccinium alaska-
errse) associat ion. becoming scarce in the
rhododendron associaL;ons. Drvarf Oregon-grape
and slrord fern are present on somc sitcs, but not
i n  am, ' , r n l s  ne .ded  f , , r  , . ' r nmerc i r l  h . r r r . s t i n ; .

M an a ge tn ent C o nsi tl et at i o n s

Due b the remoteness of th;s zone and iK lorr t im-
bcr productivi tv, much of thc zonc rcmarns un-
roddcd. In thosc arcas rvhich arc roadcd ancl wherc
\sildlife management is not adverselv affected by

4A Schlosser. Blatner. and Zamora



TABLE :1. Arerage covetage and constancl Lalus f0r srnc floral gtcrs plarr spd.n s br sr:L:(td i,)risr associations I (Note: nol

all forest associatiors ir rhe r.sidr are ir this table).

.{\iER{CE COVIRA(IL/.{\ERACE C(}NS]"{N'Y:

*rord crcrgreen
r f rn  huck  ebern

Snbafnie Fn Zone:

Pacinc rhododendron'

big huckleberl

Mountain Hemlock Zone:

Alasla hrklcbcrl

big huclleberrv - Alaska hurklebenr'

.{laska hnckleben! - bearsrass

big huctlel,eni

big hucklebern ' beargrass

Pacinc Silrer Fn Zone:

salal - Oregor o*lis

Alasla huckleltrrr /0regrn oralis

\ \  es te ro  Hcn lork  Zrn :

rine naplehanilllaleaf

Pacilic rlogaoodi ne maple

sword  fe rn  - .oo l$or t  ioannowi r

dwarf {)regon'grape ' srord fem

sword feni salal

ne maple sald

pfuifir, rh,dd.ndnrn - ssort 1(rn

Pacific rhododendror - dvarf Orrgon'srapc

Pacficrhododendron salal

Paci{ic rhododendron

satdt eversreenhuctleberrr

evergreen hucklebern

salal - dwarl 0rr:g{rn-grapc

salal

salal oceansprav

oceuspray dwar{Oregon-grape

oceanspray baldhiprose

1i 20

3 r l 2

3i6;

r 2/85

3 /10
5 /30

25/100
22ltoo
6/80
4t74

7/63
tB i  100
10i87
11 i65
7i il9

t 5 / t 00
t0i 90

716 t-

: l /100

6i13

23/100

I i/.)3

t 9 i  1 0 0

2 6 i  1 0 0

l0i9:1,

1117

3/50

5126

l2/16

5/54)

7 1 7 5

6i75

4 t  i  1 0 0

9/ r00
2t  /100
23tl t-

1:l /30
4,1/50

| 162 2i2o
I i  t6 8/83
2150 t 5/100
I /3 20/B5

_ ,11 i9B

3/t00 5/50
1t<)4 It62
5/100 4112

3/r 00 2121
,1i 100 30/7

8i5
3i 24
2t45

3/60
2120
2t3l
2t2l
2132
l / t  I
2125
2 /11

2tr0
2 t I7

l i ?

2133
t / 5
2t3l
|2u
2/3 t
4t39
223

2i39
2112 219

- 2t5l
_ 2i3l

_ 2125

-  1 / 1 0

15/100 1/50

3/s0 2l l r00

t9i  100 s/85

2l3I  3/68

23i  100 2t6l

2 t8  9 /100
17/13 1173

s0/r00 i t53
3/47 3i/100
3/7r 39i t00
3/53 26 00

3r /r 00 20n 00
35/100 15/93
22155 22t42

1i66 10/70
:f0/99 t- 16O
gi50 9/82

6Bi 100 i l i  100
9ta7 ,13i 100

42 /100  11 i  81

46/100 : l t ia

35i I00 2ta3
3i25 2t7a
,l /43 3i76

'Data {or lhis ltble were derived from Jl ofthe plant osociathn guides and other solrces jn.lt ed in .i r.f.r.D&\ Ri.ti{r, olrhis p!po.

'?Values lbr torstantr and corrrast represenr ! sinrple areruge o{ all research arem classi{r'ing the -(pecific plant asso.iatnD.

rScierdfic nanes for Lh. phnt sta,i(s rcfrcscnling the niiviilrrrl associrtions are presented in the text-

aA "l'is uscd to scparaLe layers lttreen species. while u ' is used to sepuate species in the same la1er. Ho\fever, r.adcs should

b. awarc Lhat Lh. pluL associrlion suides Ior {estern Sashington and western Oregon have not heen standardized ard hr:nrr sornc
incons is tcnc i (s .x isL .
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the increased use during Lhe spring and summer
months. beargrass may bc commercially hanested.

BearpJrass is generally found in stands of all
ages. It resprouts quickcr following lire rhan fol
lowing disturbances from hancsting equrpmenr
(Henclcrson et ol. 1989. Wright and Bailey 1982).
Unfofiunatellr, fire also accelerates Alaska huckle-
berry and big huckleberry (Vacciniunt menlra-
naceaar) repopulation, rvhich commonly cxcludes
lree regenerat;on. As a rcsult. thc use of fire to
increase han'cstable beargrass populations should
he  a ro id , . d  r ,  he r "  , 1 ,  " i duou "  hucUe l ' e rn  spee ies
are lrcll-represented and tree regeneration is
clesired.

Paci f ic  Sl lver  Fr  Zone

The Paci{ic silver fir zone oceupies mid- and upper-
slopcs above 900 m (2970 ft.) in tet climares and
1480 m (4900Ii .)  in the driest environmenrs (Fig-
ure l). Both u'inter temperature and sno$. fall are
moderate with the snowpack melting bv late-spring
to mid-summer. Precipitat ion ranges from 2120
mm (80 in.) in drier areas to amounts above 5300
mn (200 in.) in wctter areas. ' l 'his zonc charac-
teristicallv has cool. moist. shallorv soils.

Fkral Creens Pnrluction Potential

The Pacific silvcr fir zone is the cold extreme fcrr
many of the floral grecns plant spccies. Constancv
an , l  ,  u r " rag "  r : r j u " -  a re  1 , , r .  l o r  mcn r .  bu t  no t  u i l
floral greens species.

Dt'arf Orcgon-grapc constancy r.alues are
highly r,ariable ranging from 3 to B5 pen,ent. with
coveragc values consistently belol, l0 percent.
Dwari Oregon-grape produrlion is manimized in
the cool-moist associations" but its constancv values
rema i r r  mu r l e ra te  nn  - i t " -  r , h i ,  h  supp . r r  * . r rm-d r r
associations.

Deer lern is moderatelv rvcll represcnted. as
measured bv constancy, on all bu1 thc driest sifcs.
Values normally exceed 40 per<rent and ercecd 90
perccnt in 5 associations (I'acilic silvcr fir zoncl:
skurrk cabbaple (Lysichitum arneicanum); sword
fern; salal - Orcgon oxalis (Oralis oreganrz)o; Alaska
huckleberry / Oregon oxalis; and salal - dccr fern

aA "1'_ 1" u.,"1 ro separar(i llvers behv{!,n species. rvh;te a.. 
_.

rs lsed to sep!.ate species h Lhe saDre lai,ir_ Ho$e!er_ r(adeN
sh.uld be a$ar. that the pllnr rssociatidi guides for $.srrrn
\\ a-shington and ivcstern O..son h.ve n,n bcen standlr{lized
and hence sonx. in(onsister, ics exisl. A "a' is used lo ijla.ale
1 , ,  J i f . F F r r  r . . , , ,  i r ' o n -  r i r l  r n  e r ,  h  " r r r t , l " .

associations) (Table 3). Although coverage values
are generally near 5 percent, this value represents
economically feasible harvesi levels bccause ofthe
dense, overlapping fronds of the plant. Deer fcrn
population numbers decrea.se sharplv on the warm-
dn sites and is gencrallv absent on extreme tarm-
dry locations.

Sal:rl is t'ell-represented across most of the en-
vironmental gradient present jn the Pacific silver
fu zone. In moist climates, whcre sword fcrn is pre-
tlorninant. it has constancv values up to 50 per-
cent. t'ith covcrage valucs belo* 10 percent. At
the dricr e).treme. salal also has very high con-
stancy values with coverage values scaltered be-
h{een 3 and 35 percent. Salal t1'picallv requires
only sporaclic openings in the foresr canopv rcr
achieve highest product quality.

Srtord fern is lyell suitecl to the moist and n,ct
climates found in the Pacific silver fir zone. Where
it is predominant. it hiu 100 percent constancy with
up to 28 percent coveragc. Like deer fern, srtord
lern has overlapping fronds and single plants are
olon spaced well apart. Thus, even low eoverage
values often signal acceptable hanest levels. In rhc
drier-lvarm sites svord fern is less common and
gcnerally considered unhar-vestable for commer-
cial purposes.

Beargrass is represented in almost all plant as-
sociations in the Pacfic silver fir zone, but its
highcst potential for commercial utilization is found
uhe re  i t  i s  , . i t h " r  a  d . ,m i r ran t  o r  co -dom inc r t  un -
derstorv species. Where it attains this dominance
it has constancy values bchleen 85 and I00 per-
ccnt $,ith coverage values from 20 to 64 percent
(e.g. Pacific silver fir zonel: Alaska hucklcberry /
beargrass; big hucklebcrry / beargJrass; white
rhododendron (Rhodadendron aLbiflorurn) I bear-
grass; Pacfic rhcrdodenrlron (Rhod<tdendron mac-
ropLq llum) I beargrass; and bearlgass associations).
Beargrass is sporadically found at harvestable
ler.els across other associations, such as the Pa-
cific silver fir / sala.l - dcer fern association on the
Olympic National Forest, lvhere ooverage is 30 per-
cent with a constancy of 7 percent (Henderson et
aL. I9B9).

MatLagenLent Consideratins

Most of the Pacilic silver fir zone is classificd as
ecologically liagile due p mar.ily to soil characteris-
tics (Henclcrson et al. 19891. llany regeneration
prescriptions stron!!ly recommend shelterwood
rcgeneration techniques to maintain soil stability
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and soil nufients while reducing erosion (Brock-

way el a/.  laB3t. Fore.l  mdnagempnl pre-.r i f l ion-
designed to protect soil and organic matter are
strongly recommended for this zone (Henderson

et al. l9B9\.

0n moist and wet sites (e.g. Pacific silver fir
zoncl: skunk cabbage; devils club; devils club -

Alaska huckleberry; sword l;rn; and s$,ord fern
- Oregon oxalis associations). management prac-
tices such as sheltenvood ref{eneration harvests
u i t h  m in ima l  d i : n r l t i on -  t o  u r rde r - t o r r  comrnun i -
t ies are complementary to deer fcrn, salal and
sword fern populations.

On mesic to dry sites (e.g., Pacific silver fir
zonel: rvhite rhododendron; white rhododcndron/
beargrass; Par:ific rhododendron - Alaska huclle-
ben-r; I'acific rhododendron / thvad Oregon-grape;
Pacfic rhododendron / salal; Pacific rhododen-
dron; Pacific rhododendron / beargrass; and bear-
grass associations) commcrcial managcment for
bcargra.-.  .alal arrd , lr .arf Oregon-grape is pre-
ferred. Although maintenance of orf(amc mattcr rs
a concern on these sites. prescribed burning is ac-
ceptable (Brockrvay et al. l9B3,llemstrom et al.
1982). In shelterwoods u'ith lot residual basal
area. salal competilion lends 1() reduce lree
rcgeneration. Whcrc it is prcscnt in thc associa-
tion. salal will regenerate liom roots. rhizomes and
seeds stored deep in the forest floor, especiallv on
drier sites (Feller l9Bt3). Salal rvill not be of suita-
ble quality for cxtcnclcd timc pcriocls follorving
sheltelwood regeneration teatments due to stunted
growth from excess sunl ight ancl droughtv condi-
tions (Sabhasri l96l). Whcrc salal is thc
understory-dominant, burning is often used 1o con-
trol healy concentrations of salal so that tree
regeneration has a better chance of sucress (Brock-
way er al. 1983). l'ire stimulates salal sprouting
from roots and stem bases, but regrowth is slo\r'ed
for five to ten years, compared with pre-burn levels
(Haeussler and Contes 1986. Sabhasri 1961).
Beargrass, dwarf Oregon-grape and sword fern
tend to resprout following fire (Haeussler and
Coates l986), but only beargrass thrives and is
halvestable in the open environment created. As
forest trees grow to near cro$n closure. both salal
and dwarf Oregon-grapc be<rrme harvcstable.

Western Hem ock Zone

The western hemlock zone has high floristic cliver-
sity and aesthetic appeal. It is characterized by

precipitat ion levels less than 21,000 mm (150 in.)
but above 800 mm (30 in.), with brief summer
,lrnLrght- (Hender.or p/ a/.  lqB'-r).  \ ' lo.t  1're, i f  i -
tat ion fal is as rain, fog or cloud drip, with minimal
sno$ accumulations. In retter environrlel$ rt oc-
curs up to 300 m (1000 l t .)  elevation, but in drv
climntes it extends to 1212 m (4000 ft.) (Hender-

son ez ol.  l9B9) (Figure l) .  Soi ls are moderately
moist and deep. Forest productivity is compara-
tively high and understory plant species thrive in
this climate. Big game species use this zone for
summer range at the upper elevations and for win-
ler range elsewhere.

FktraL Creeru Produ.Lion PotentiaL

Nlany floral greens species are found in this zone.
Dwarf Oregon-grape, salal and sword fern are all
present. Evergreen huckleberry is plentiful, but
beargrass and deer fern are not abundant.

Dwarf Oregon-grape is well-represented in most
western hemlock associations. It is best represented
in the vine maple (Acer circintLtum\ / vanillaleaf
(Achly tiph-vlla\ anLl the Pacific dogwood (Comus
nuttaLlii\ I .vine maple associations of this zone (Ta-

ble 3). I t  is well-represented where i t  is dominant
to co-dominant in the understory oftbis zonc (c.g.
$estem hemlock zone/: dwar{ Oregon-grape/sword
fern; dwad Oregon-lirape - Oregon oxalis; dwar{
Oregon-grape; and salal - drvarf Oregon-grape as-
sociations). Constancy and coverage values remain
sufficiently high for commercial haNest opportu-
n;t ies throughout most of th;s zone, except on the
coolcst/wet and warmcst/dry sites.

Deer lern is less abundant in this zone corrr-
pared to the Pacific silver fir zone, due to
decreased precipitat ion and brief summer
d rough t - .  l t ee r  l e rn  i -  en  i nd i ca to r  o f  mo i . l  l o  ue l
environments and is found in the cool-rver ro rvarm-
moist associations (c.g. wcstcrn hcmlock zone/:
s$'ord fern - Oregon oxalis; AlasLa huckleberry -

devils club; and Alaska huckleberry / Oregon ox-
al is r-soci.rt ion.r.  On microsites *here miosture is
excessive and sunl ight is highly f i l tered. decr fern
is ofhanestable quality, but cannot always be har-
vested at commercial levels or for extcnded periocls
ol time. The western hemlock zone is the warm-
d r \  e \ l r emc  o f  dee r  f e r r r  oc .u r r cnce .

Salal is very common in the mesic kr dry * 'esF
ern hemlock associations. It grows on only a few
ofthe cool-rvet sites. Overall, the best salal for usc
as lloral €Feens is harvested lrom plant communities
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found in this zonc. Moderate soi l  productivi t l ' ,
available soil nutrients. filtcrcd sunlighr and length-
encd grot'ing season allows salal to de\.elop Lln-
dcr near oJrLimal growing conditions. Salal grorvs
at near opt;mal levels uhcrc elevation aleragcs 6l?
n (2025 t i .)  (Hencicrson and Percr l9B5). and
prer:ipitation levels are moclerately lol, (Topik et
al.  t9B6). On thesc sites. salal has 100 percent
constancy with coveragc between i34 and 64 per-
cent. \\'here salal grovs exeept;onallv well (e.g.,
western hemlock zone/: salal - dwar.l Oregon-grape:
salal - occanspray (lldr.,duca.s discolr;r); salrl / Ore-
gon o\alis; salal - cvergreen hucldcberr-,1': salal /
beargrass; and vine maple - s:rlal associations) con-
stancv approachcs 100 perccnt t'ith coveragc
valucs of 20 to 60 pcrcent.

Srvord lern qualit,v and quantiL;- increase in the
r,"cstern hernlock zone and surpass st'ord fern
produdion in most other zoncs. On the l \ lount
BaL - r  R rnee r  D i . r r i ,  t .  l h ,  . r ' " r d  f " r n  Js .oc i r t i on
is the most common associat ion. representing 40
perccnt of the western hemlock zonc (Henderson
and Peter l9B5). On cold-rrct si tes sword fern is
oftcn prevalent. attaining 100 perccnr coxsLarcy
on many assoc;ations (e.g.. western hemlock zone/:
srvord fern; slyord fern - coohvo foamflower
lTiarello tifoLitLttt)1 dwarf C)regon-grape - sword
lern; and sword fcrn - salal associations) (Table 3).
On dricr t 'estern hemlock sites, whcrc Paci l ic
rhododenclron and salal arc clominanl or co-
domindnt understory species. sword fern nttains
a constancv ol over 60 percenl. with moderatc to
lot'crrvcrage values (e.g., rvestern hemlock zone/:
vine maple / salal; Iracific rhododendron - sword
fem; Pacific rhododendron - dwarf Oregon-grape;
Pacif ic rhododendron / salal:  ancl Pacif ic
rhododendron associations). In these a-ssociations,
fronds can gro\'! rnore than I50 cm (59 in.) in
length $ith a deep green color (Haeussler and
Coares l986).

Evergreen huckleberrv occurs in cool-moist to
cool-dry cnv onmenls in this zone. In threc associ-
ations (western hemlock zonel: Pacific rhodoclen-
dron; salal - evergreen huckleberry; and ever€Feen
huckleberry associations). evcrgreen hucklebcrry
has 100 percent constancy (Table i3). Flvergreen
huckleberry prcfcrs the dry sites in the wesrefn
hemloch zonc.

Bearpgass is not $ell adapted to the vestern
hemlock zone. ln the $ettcst climates. bcargrass
is rarely abundant enough for harr,'esting aL com-
mercial levels. Only on the extrerne cool-dry sites
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ol the westcrn hemlock zonc does beargrass attain
adcquate abundance for har'lest. It attains har-
vestable levcls generallv where it is dominant to
co-dominant in the understory layer (e.g.. westem
hcmlock zonel: Alaska hucklebcrry / oenrgrass;
salal / beargrass: Pacific rhododendron r oeiulgass:
and beargrass associations).

M anagemen t C o nsideratio ns

The t 'estern hemlock zone indudcs some of thc
most productive forest land in the region (Topik
et al. 

'1986, 
Halverson et al. 1986). Spccific as-

sociations such as those possessing sword fcrn.
devils club and Alaska huckleberry as indicators
ofthe nssociation, are more productive than others,
L r r t  nun -h rne . t aL l .  ! n15 [  - pe r - i e - ,  r u -o  cnmper i -
t ion problems (Henderson and Peter I9[t5). As
discussed. this zone accommodates a wide variety
of harvcstable floral grccns. The seral stage ancl
the successional status dictatcs the lloral greens
harvest lcr.el. The best {lornl greens products, from
r  eommcr ' ,  i u l  pe r "pe r t i r e .  a r r -  f o r rnd  i n  ma tu r i ng
[orests rvith semi-closcd canopies.

In some *'estcrn hemlock associations, salal is
representcd in all slagcs of forest devclopment,
rvhile evcrgreen hucklebcrry is present only in earlv
to mid stagcs of forest succession. Commerciallv
ha r re . t . r b l e  l e re l .  L , i  b , r h  -a l a l  and  ,  r " r g reen
huckleberry occur only during mid-successional
stagcs of lbresl devclopment. By maintaining for-
est conditions at or near the mid-successioniil stage
of development, both products will rcmain har.-
vestable.

Both sword fern and dnarf Oregon-grape oc-
cur in sclected associations at all lorcst sLanu ages.
tsut. the highest qua-litv products are found gro$.
ing in forests o[ mid to late succcssional status.
When sword fcrn is subjected to increa-sed amounts
of clirect sunlight by ovcrstory removal. fronds de-
creasc in qualitv and become dr.arfcd (Haeusslcr
and Coates 1986). Like the salal and evcrgreen
huckleberry exarnplc, maintenancc ofthe lbrest site
in the preferrcd successional status increases prod-
uct quality and han'est quanti{v. Harr,est trealments
which retain a slightly highcr canopv corcrage Llan
normallv practiced allows lbr dual product man-
agcment.

Certain forest associat ions within the $'estern
hcmlock zone allov for forest managerlenr pr.ac-
tices rrhich provide acceptable conditions for salal.
er.ergreen huckleberry, srvord fern and drcar.I



Oregon-grapc. Usc of the harvest techniclue
described previously al lows mr.r l t iple product
managdnFr l l -  i l  r ,  g r ' n ,  r u t i un  s , , u r | c .  r em i n  \ i -
able. For examplc, considcl the t'estern hemlock/
salal - dwarf Oregon-grape association. This
specif ic associat ion is recognizecl on thc Olympic
National forest (Henderson et ol. 1989), the lv.L-
Hood National Forcst (Halvcrson et al. 1986), the
Wi-uamette National Forest (Hemstfom e, dl.
1987). and the Siuslarv \ational Forcst (Hcmstrom
. rnd  L tg . rn  l qBo l .  \ ' l r i l e  - i r n i l . r r  c - so . i r l i on -  a re
identilied on the (lifford Pinchot National Forest
(Topik er ol. l986), the llount Baker-Snoqualmie
National Forest (Hcndcrson and I 'eter 1985), in
the southern Orcgon coast rangc (tsailey 1966.
Bailey and Hines l97l),  and in thc ccntral por-
tion of the weslern Cascades in Oregon (Dyrncss
et al. 1976). This association is characterized by
mesic habitats rvith moderate t;mbcr producti\.ity.
'fhere 

are two general successional palhways, one
dominatcd by Douglas-Iir and the other dominated
by rvcstern hemlock (Henderson et al. 1989). The
successional tendcncics of this association include
Mth salal and drvarf Oregon-grape at all stagcs of
delelopment. Evergreen huclleberry is abundant
in early to mid tlo.clopmcnt while mid to late herb
layer development is dominated by largc popula-
tions of st'ord {em (Hemstrom and Logan I9136).
Forcst managcmcnt considerations olien include
enhanccmcnt of soil nut ents, or€ianic matter and
control l ing brush comptit ion (Hcndcrson er al.
r989).

Floral greens occur in various amounts in the
lrestern hemlocl / salal - du,arl Oregon-glape as-
sociation (Table 3). Dr,".ar'l Oregon-grape cor.erage
values span l0 to 29 pcrccnt. t'ith 100 percent
constancy. Salal also attains 100 percent con-
: l anc \ .  I ' u r  hc "  h i ph " r  c , ' r . r ' . r c , .  r r l r r ,  s  r . r n t i nE
fiom llI to 63 percent. S$ord fern is usually rvell
represented lqith constanc,v ranging bet$,een 62
and 100 percent and coveragr: up to 24 perccnt.
Evergreen huckleberry is usually less represenLed.
$ith constancy values a\.elaging 17 percent and
ctrverage aleraginpl 23 pcrcent (Table 3.).

As tree crorvn shading incrcases. dwarfOregon-

€irape and ever€ireen huclleberry should become
han'establc. Horvever, ifthe canopv laver becomes
too dense. it will tend lo limit Lrnderstory planl spc-
cics. A modcrate precommercial thinning will al-
low understory growth to incrcasc coverage levels
for a period of years. Following thinning. salal
populations tend to increase in sizc and product
quality improves.

As the forest stand malures. evergreen hucklc-
berry occurrcnce decrcascs and svord fern popu-
lations increasc. At forcst stand maturity, salal,
dvarf Orcgon-grape. s$ord fern nnd small amounls
of cvcr€irccn huckleberry are han'estable. Be[ore
evergreen huckleberry becomes scarct, a commer-
cial thinning to simulatc carlier seriil conditions can
maintain oI inclease evergreen huckleberry popu-
lat ions for several vr:ars.

Doug asjir Zone

The Douglas-fir zone usuall! occupies south-facing
slopes at mid to lo$ elev.rtions in thc norlhern
lan€ie and all except north facing slopes in the
southern range of the r'estcrn Cascadcs (Hcnder-
son et ol. 1989). The environment is character-
izcd as r.arm-drv with precipitation generally less
than 1000 mm (40 in.) with frequent summer
droughts {Figure 1). Snow accumulations tend to
be minimal. Forcst productir . i ty is low compared
to othcr forcst zones of the region.

Spetial Forest Products Potential

Orrly dt ar{ Oregon-grape and salal appear hanest-
able in this zone. The salal association (Douglas-
fir / salal) on the Olympir: National Forest r:ontarns
salal at 100 percenl conslancy and 56 perccnt
coverage (Henderson et ol- 1989). Drvarf Orcgon-
grapo avcragcs 85 percent constancy rvith onlv 15
per.ccnt covcrage. A similar but drier assocratron
recognized in the central portion of the weslern
Cascaclcs in Oregon desc bes a salal - oceanspray
association which includes dt'arl Oregon grape at
100 pcrccnt constnncy and 19 percent coverage
(Dyrness et al.  1976). Salal also has 100 percent
constancy rvith iJ5 percent coverage (Tablc 3). Thc
Willamette National Foresl ohalactcrizes iur L,ceiur-
spray - d\ca Oregon-grapc association on $'hich
dwarl Orcgon-grapc has 100 pelcent constancv
and 26 percent coveragc (Hcmstrom et ttl. I9B7).
Both salal and s*ord fern arc prcscnt t'ith lot' con-
stancy levels (Table 3). Thc Olympic National For-
cst has d drier ocennspray - baldhip rose (,llo.sa

fglnnocarpa) association (Henderson 4 aL, 19891,
which is similar in manv respects t{) the occanspr-ay
associatiorr identified in the western Cascadcs in
Oregon (Dvrness el aL 1976). Dwarf Orcgon-grapc
ranges in constancy fiom BB to 100 percenL. 1!ith
corresponding coverage values of 4 and 16 pcr-
cent. Salal constancv ranges from 23 to 62 pcr-
cent. bul ooverage is very lor'. avcraging belor' 5
pcrccnt (Tablc 3). ln each Douglas-fir association.
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sword fern and bcargrass are reprcsented with
moderatc constancv and low coverage values.

M antLgement Co nsideratio rts

Floral greens managcment on the Douglas-lir zone
is prinarilv limited to <rnsidcrations lbr salal and
dr.arf Oregon-grape. Because many of these siles
are slightlv mesic to dn'. often on stecp southern
slopes, problems arise because of soil stabilitv and
e ro . i on .  O f ten  -o i l  e ros inn . rn , l  su i l  i n . r ah i l i r r  , . , n -
ctrns preclude r:ommorcial thinnings as a manage-
ment option (Ilendcrson el ol. l9B9). Floral greens
managemcnt is primari ly l imited to matrrre and
overmature stands r'hich possess thc desired prod-
r r r  l { - )  J l  occcn la l ' l c  l e r , l s .  \ ' l r nagemer r t  a ,  t i r  i t i e -
are Jimited to product idenlifical;on, in\.entory and
monitoring ol har!est.

Discussion
'lhe 

western hemlock zone is not onlv the most ac
ccssible and most productive, but also possesses
the highest potential for floral grccns producrion.
Salal, evergreen hucklcbem, sword lern and dwa.r.I
Oregon-grape all flourish at near optimal Eirowing
conditions. This zone is also utiJized extensively for
timber production, which can easily be matchcd
u'ith floral greens production. The Pacific silr.er fir
zone is not as productivc overall as the wcstern
hemlock zone. but i t  is better suitecl to producrion
of bcargrass and deer fcrn. 

'fhe 
mountain hem-

lucl zorr" has lhF mu{t producl i \c 1,. :rrgr.r"- " ire..
l , u t  a , r . . . i b i l i t )  i -  a  Im i t i ny  f e . ro r  t o  i n t cn -F
managemcnt,

Certain steps are necessarv to ensure propcr
management of floral greens. First, an identifica-
tion of the lorest site as it pcrtains to forest zones
and specific plant assor:ialions is necessary. This
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