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Seeds, Seedf ings, and Growth of Pacific Yew (Taxus brevifolia)

Abstract
E{tcn\i\c logging drrnagc .rnd h.rr\cstirg 1br t.[ol depleted nan) PrLcifc !e\i populations in wencrn Nortl Arnclica. .rnd suc-
ce\siul nairral r!'gcno alion is nccdcd ro rc\rorc those populationr. Field nersufenrenrs of seed and seedling distribulion. grordr.
rnd age indicate drat )e$,seeds ma! rcnriin donnanl in lhc \oil sced bltllk ior more thar three !ears. Seeds re.d to b!' co. cL'nlrltcd
under the crowns olmature vclv trec\. and thc) ca. producc abundtrnr seedlings on some clearcut-and-burned sites. Clcarcu[ing.
burning. of other major sra.d disturbrnccs t.c nol csscnli.rl lar sccd gerniration .rnd seedling su|r ivrl. horl ever: Paciiic ) c\a crn
also rcgcncrarc in thc undcrnory oi undisrurbed srltllds.

lntroduction

Plcilic ycw (Ia-ras br"r,dblla Nutt.) occurs as an
UnJer.l, 'r1 lree or er r n idc rlnie.r[ cnr ironment.
in rvcstcm NofthAnrcricr (Bolsinger and Jaramillo
1990). Many of those underslory ycw trccs wcrc
kil led during the extensive clearcutting of Dou-
glas-fir (P.ierirlolsug a rn e nz i e s i i  LMirb.l Franco)
forests after World War 11, and maD), r'norc \\'crc
dcstroycd whcn Pacitic yew rl,as harvested in llrge
quantit ies fiom 1990 unti l 1993 for the anti can
cer drug laxol (USDA Forest Selvice and USDI
Bureau ofLand Managemenl 1993a). Mainlenancc
of the remaining yew populatiol depends on the
abil ity of Pacific yew to successfully reproduce
and adapt to changes in its ellvironment (USDA
Forcst Scrvice and USDI Bureau of Land Man-
agemenr l993b).

Unlbrtunately. the regeneration of Pacilic )'ew
is poorly unclcrstood. Yews ofien sprout t iom the
stump, but our unpublished mcasurcmcnts o1900
unbumed yew stumps indicate that stump sprout-
ing is variable and erratic. It does not occur-where
the stunps have been killed by broadcast burn-
ing. Sccds arc borne almost every vear on tenrlle
ye\r'tr-ees (Rudolph 197.1), hou,ever, and large
seed crops sometimes occur I-ittle is knorvn about
seed-crop frequcncl,. sccd dispersnl, or the soil
seed balk.

Birds and rodelts corsume or cany off aboul
90% of the seecls ofJapanese yew ( Tartr.s crryridaln
Sieb. and Zucc.) (Sakakibara 1989). The remain
ing 10% probably fall to thc grouncl. The seeds
of Pacitic yew nay be disseninated similarly. lf

Retifed

they are, and if one assumes that sccds near a
ltnalc trcc wcre produced by that tree. the dis
tribution of seeds that were not consumcd or car-
ried off can bc dctcrrnined by locating the seeds
and seedlings that are present around isolated f'e-
mrle yew trees. As the tate of local yew popula-
tions ma) dcpcnd on seeds and seedlings. their
spatial and tempolal distribution is critical. Crrwth
ralcs ol the resulting seedlings also wil l be im
portant in the recovery ofharvested populations.
Measuremellls o1 ]argc trees indicate that Pacific
yew grows slowlv under field conditions (Bolsinger
and Jaramillo 1990, Busing and Spies l995), and
severe browsing ottcn limits seedling growth. More
growth data ale needed for unbrowscd seedlings
in thc ficlcl.

Pacific yerv succcssfully regenerates in old
-{rowth tirrests (Busing et al. 1995), but it also
may regenerale from scccl soon atier major dis
turbance. Indeed. some foresters bclicve that dis-
tu rhrn , .e  i r  es .en t i l l  to  ob ta in  )eu  regrncr i r l i , \n .
Howevct ycw tcnds to be more abundant in nofih
westem old gro\\'th (han in voungcr stands (Spies
1991), and thc species is very tolerant of shade
(Minore 1979). Although ree size and agc are
not always corrclated. all-sized diameter distri
butions suggest that unevcn-aged. selt '-replacing
age distributions nay occur in Idaho (Crawlbrd
and Johnson 1985). It has been suggested that
Pacific yew usually appears aftcr canopv lbrma-
tion in the B ifterroot Canyons of Montana (McCune
and Allen 1985). As it also has been suggested
thal populatiul d)'namics of Ta-rrrs Dr-r,r. r'flo1la rvest
of the Cascade crest in Oregon and Washington
are similar to those of populations in lclaho and
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N'lonlana (Busilg et al. 1995). uneVen aged stands
and seedling esti iblishment after canop-v- f irrnta-
tion may be colr)mon throughout the range of
Pacific -veu'.

Horv arc Pacific yew seeds rnd sccdlings dis
tributed $,ith r-elation to malure yew trees'l Do

"verv seeds remain r iable in the soil for long peri
ods'l How fasL do the seedlings grou u'hen not
blowsed? Can yew seedlings sulvive and grou
in the absence of major disturbance'l \\'e acldrcssed
lhc .c  L l l rcs l ion \  h \  c , 'un l inp : rn \ l  m( i l sur in i  )e \ l
seeds and scccil ings in the fleld to tcsl f ive null
hypolheses:

1. Numbe$ of Pacific yeu seeds in the soil
do not ditler u'ith clisLtrnce lrom nrature fcmale
trees. dircction fron those trees. or b1, depth in
littcr and soil.

2. Yew seeds in thc soil do not r-ernain viable
fi)r more thalt one or two ycars.

3. Ycw seedling abundrncc does not diller u'ith
distance or direction fron mature yew trecs.

,1. Unbrowsed _v- erl sccdlings do not grow rap-
idly (i.e. thel clo nol average nrore than I0 cm of
hcight growth per yerr).

5 .  Sccd l i r r t .  , ' l  PJ . i l i c  \c \ \  d , ,  n , , l  , \ ' cu r  in
dre abscnce of naior, stand-rcplacing disturbance.

Wc lcsted these hypothcscs or'r Pacilic yews
grorving in a re)atively small pofi ion of the Cas-
cade Riinge ol$cstcrn Oregon. Theretirrc. rcjccting
or f 'ail irrg to reiect a hypothcsis does not neces-
salill imply rejcction or failure throughout the
rrngc of Pacific -yeu'. Rejecled h-rpotheses pro-
\ide inti)rmation on local yew regencration char
actcristics or species potentials, howeler. ard they
should be considered whcn nanaglog or stud)'-
ing yew elsewhcrc.

Methods

Hypothesis #1 (unitirr.rl seed distr. ibution) was
tested by locating isolrted. mrturc female vew
trccs in the central Crscade Rarge of western
Orcgolr. After extcnsire searching in the Willamette
Nat iona l  Fores t  (La t . .+ l '5 .1  t { ) .1 .1 '24  N.  and
Long.  122 ' to  122"  l5 'E . ) .  on ly  t l ve  i so la ted  t ' c -
male trees coulcl be tbund. They $crc selected
* i lhout regard to sizc or cnr ironrnert. Each borc
tr-uit or female l'lower buds. rnd cach \\'as at least
33 m liom another ftrnale tree. All rvere on lo'cl
topography $ith l i l t le slash. brush. of dcbris at
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elevations betrveen 700 lnd l. 100 m. Diameter.
height, rnd crown ciimensious of elrch isolrted
trcc wcre Iecorded. We collected soil samples tron
the north, south. casl, aDd west sides of each lrcc
at dishnces of 0. I . 2. 4, 11. 12, and l6 m fron the
bole. At each distance. the l itter-and soil in a 25 x
25 cm square was removed from three clepths (0
5 cm. 6 l0cn, and I I-15 cm) iurdplacedirpl stic
bags. We sif'tcclcach soil salrple in the tield throu-uh
a scrics of proglessively finer soil sieves. lntact
yew seeds rverc trapped in No. 7 (2.E0 mm.) and
No. 8 (2.36 nm) sieves. separaled fiolrr debds of
sirnilar sizc, and saved in labelled plastic bags.

Beginning at the bole and working oulward in
each directiol, rve carelully silicd soil from all
three depths at 0. I , 2. and 4 m. If the two lo\\'est
depths \lere wilhout seeds at:l m from thc bolc.
only the 0 5 cm samplc was sifted at more dis-
tut sampling points. All depths \\ 'ere assumed 1o
be rvithout ye*'seeds when seeds were absent
I  rn r r r  the .ur f rec  l l yc r  l l  l he .e  I r , ' re  J r \ l rn l  po in l \ .
Whcrcver seeds rvere firund in thc 0-5 cm depth,
at an"v distance. soil samplcs fuom the other t\\1)
depths also wcrc sifted. Intact seeds obtaincd from
each soil sample were taken to the laboratory,
counted. and floaled iD water to separrte hollow
seeds (r'hich tloated) ficlIn sound seeds ($'hich
sank ). Samplcs ofboth werc cut to verify this Gst.
Numbers ofintact seeds at each localion and depth
were compared in a splirsplit plot analysis of
variarrce in rvhich directions were the main plots,
distances were sub plots, and dcpths were sub
sub plots (Sncclccor and Cochran 1967). Trcc di-
anrelers. tree heights. and cro\4-n volumes \\"ere
compued to total numbers of seeds in sinlplc re

-{rcsslon anal!ses.

Hypofteses #2, #3, and #;1 (sccd viability. seed
ling distribution. ancl seedling growth) $,ere tested
in a tenced Douglas fir plantation estrblishcd in
a clearcut and broadcast-bumcd area that sup-
ported many ycw trees belbre it rvas loggcci. The
clearcut area wrs locatcd in the Cascade Rrnge
of western Orcgon (Lat. .1,1' 02' N.. Long. 122'
20' E.. clc\ation 800 m). Afier it was broadcast
bumed in June 19E6, only dctrd 1ew stunps. seeds
in the soil. and a fe* seedliogs that escrpcd thc
firc rcmained. Abundant westcrn rcdcedar (Iliirla
pLicata Donn.) and western hemlock (Tsrrgrr
hetenryhyllu (Ral.) Sarg.) in nealb)i uncut stands
ildicated a moist, sulnmer-wet. mesothermal cIr-
lironmcnL (Klinta et aJ. 1 989). Unusually abundart



Pacific yew stumps and seedlings in thc clcarcut
area rlso suggested particularl) fa\orablc condi-
tions for Pacilic yew. \l'e measured the abundancc
and distribution ol'ycw seedlings thut werc present
around sir isolated ye\\ ' stumps in August. l99J
by cstablishing six circular. 200 m: plots in the
fcnccd piantation. Each plot had a raclius of 7.911
m, and each u'as centered on a vew stump that
was al lcast l6 m tiom other yew slumps. Onlv
the Dlost isolrted vew stumps that were sunoundcd
by seedlings rvcrc uscd as plot celtels. but yeu
stump density in the clearcut unit precluded greater
plot isolation. Each ofthe plot cenlcr stumps was
assumcd t{) be the remnant of a fenale lrcc that
produccd the 1,erv seedlings nearbl. Bccausc of
thc clumpcd mannerin rvhich seedlings suroundcd
the isolatcd stumps and the abundance ol both
stumps and sccdlings elsewhere in the plaDtation.
we also assumed that sccdlings from otl-site seed
sources were absent. All of t ire yew sccdlings in
cach plot uere numbered. located b,r- azimuth and
dislancc fronr the central stump. and mcilsufed
1() dclcmrine total height. They \\ 'ere thcn cut ar
the soil surface. lrbelled. ald aged b! counling
annual ings in thc lriborator-v. \ire dug onlv a ltw
seedlil]gs, butnone showcd anv evidence ofsproul
ing. and age at the soil surface was rccordecl as
totirl agc.

Hypothesis #2 (seed viabi)ity l inrited to one
or trvo years) was tested b\, counting the nLlmber
ol seecll ings jn each of the eisht a-qc cllsses that
corrcspondecl to the eight growing scasons be-
tween seed-source destruction and seedling hal-
vest. Assuning thal nonc of the seedlings came
lrom otl-site seed sources (a reasonablc assump-
tion because of the clurnped distribution of seed-
lings around isolated stumps). sccdlings less than
live years old u,ould providc support t irr reject-
ing this hypothesis.

Hl pothesis #3 iunifonn seedling distribution )
was c\aluatcd by dividing each of the circular
200 mr plots into haJlcs. Three halving directions
were tested in scparate anllyses: uphil l versus
downhil l. north vcrsus south. and east versus wesl.
In each test, the scmicircuial halves were tulthel
divided into equal area sub plots that occupied
areas with inner and outer radii of 0 to ,1.00. :t.00
to  -5 .64 ,5 .65  to  6 .91 .  and 6 .92  to  7 .98  m.  Sccd-
ling densities (thc numbel of seecll ings per square
meter) were comparcd with splifplot analyses of
vadalce in which dircctions (uphil l versus dowr')

hil l . lorth versus south. or east \,eISus wesl) wcre
the main plots and distlnccs rvere the sub plots.

Hypothesis #,1 (verv seedling growth)$as as
sessed by determining mean seedling height by
age class on the six plantation plots. To l lssure
that all growth was protccted b) tencing and not
inllucnced bv browsing. onh sccdlings established
du ng thc cight gro\\ ' iog seasons sincc June. 1986.
rveLe used.

H1'pothesis #5 (rclation of yew regenerlt ion
to milj(n disturbance) rvas evaluatcd bl srmpling
selen untenced I)ouglas-llr strnds with summer-
wet, mesothcrmal environments in thc Cascade
Range ofwestem Orc-gon. In selectitg those sliuds
\ec only sought to denonslratc the abil ity or in
abiliLy ofPacilic vew to regenerale bct\\een stand
replacing disLLubanccs. Theretbre. only shnds thar
conlaincd ye\\ 'seedlings < I m Lall in the under
story were chosen. and a rvide rnnge ofoverstorv
stand agcs was selected. The firsl Lcn understory
_"-eu,seedlings ucrc measured and cut at t ltc soil
surlace as the,y \\,ere encountered in each stancl.
Or etslorv stand ages were estinttl |cd from Dou
glas 1il inclenent cores. and yew seedling agcs
wcrc dctermined bl dng counls in the laboratory.
T  . r rc (  d i [ l c rc r ] .c .  b .  lu  cen D, ,u r l l \  t i r  o \  c l  \ r , , t  ]
and Pacific len understolv ages in onc or more
stands rl,ould providc -qrounds tbl lejecting h_r,'-
pothesis #5. because no nrdor. stand-replaciDg
dislurbance occurred atter the measurcd ot.erstory
trees becane eslablished.

Results and Discussion

Hypothesis #1 (scccl di\tribution) rvas teslccl on
lcnrale lrees that \,aied in size and tbrm. The
smallcst wa\ l0 cm il dianeter a1 brcast height.
It u'as 3.,1 n tall rvith rn averlge crorvn wiclth of
2.9 m and a crown rolunrc of 6 mi. The lalgcst
lree \\ ls .11 cm in diameter.9.9 m tall, lJ.i i  rn wide.
and had a clown volunc of l7;i mr. The nunbcr
of inlacl sccds ti)und under and around the five
I l , , lh ( r  l ree \  r l r i cd  un tor ts  I ree . .  hUL re l ] rcs \ io t l
anallses indicated that seed abundance was not
significantl l '(P < 0.05) related to the nrcasured
trce size and crou'n characteristics. Direction liom
the parcnt lree also tvas unrelaLed to seed abun
dance. because thc avcrage number of seeds pcr
nr of soil dicl not clit ler signihcanLly (P < 0.05)
on the north. south. easr, or rvest (Table l). Sig-
nificantl l more yew seeds $,erc found in the soil
imrnediatcll ncxt to the bole (0 tl istancc) than
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TABLE L A!cragenurnberol !c$seedspersquarcnetef foundlnrhe\oi laroundl i !efemalei recs b\  d istanccl iom the botc.
dcpth. . rnd di rcct io l r . r

Distance flll)

rnd Depth (cln) Norrh
Al l  Al l  Dcpths

Direct ions'  rndDirect ions'

0-5 '1'11.61 160.8r , l . l l .6 1 350.5
6 -10  l ,U . l 1  100 .5  60 .81 , t 9 .2
1 t , 1 5  l ] . 8  1 9 . 3  1 : . 8 1 9 . ]

0-5
6  l 0
l t  t 5

0-5
6 -  l 0
1  1 , 1 5

.1
0-5
6  r 0
l t  t 5

0 5
6 1 0
l t  t 5

All disrances'
0 5
6- l0
l 1 - 1 5

Alldistancc\
and deplrl

29.1.11 1 15. '1 102.: l  t  -18.7
m.8117 .9  3 .21  3 .2
.1,1.E 113..1 0

18 ,1 .811 ,16 .6  111 . . 11115 .3
r8 .8113 .8  7 i J . . l 1 l t . 5
9 .6  t  9 .6  16 .8  r  7 . I

151.61  95 .1
l5 . l , i  t2 .u
3 .21  3 .2

5 r . 2 1 1 u . 5
6.,+ 16..1

0

15 .61  2 l
0
0

l)
0
0

101 .01  38 .8
l, l . l  1,1.7
1 . 6 1 : . 0

19.9

-189.6 t 159.a)
76 .E  165 .5
l : . 012 ,+ .8

10.- l  -  l l .5

0

.1.1.81 19.8
3 . 2 1 1 . 2

0

3 . : 1  3 .2
l)

u
0
0

I  1 2 . 0 1 5 8 . 8
3 1 . . 1 1  I  r . 9
2 . 6 1 2 . 0

.18.6

5 1 . 2 1 2 7 . 0
16 .01  l l . , l
3 . 2  t  3 .2

3 . 1 1  r . l
t)
0

9 . 6 1 9 . 6

i
160 .0176 .6
2? .51  12 .0
1 1 . 2 1 5 . 8

.18 .01  16 .0
l)
0

i
0
0
(l

[ 8 .01 ]6 .1
r 6 . 0 1 1 3 . 5
6 . 1 1 5 . 2

50 .1

155 .2  1  . 11 .0
26.,11 9.0
1 1 . 0 1 7 . 0

,+8 .819 .5
6.,1t 3.6
0 .8  r  0 .8

8 .01  5 .6
0

2 . 1 ! ) . 1
0
f)

125 .8
22.1
5 .9

Br\ed on l5 crr x 25 cln srmplcs .rl each distancc and depth in each direction. All sccds $efe intact and apparenrl,v und.rrnaged.
bul culllng tesrs \h(r\rcd that onl! four pcrcent \refe sound. None $,efe found .rt l2 .rnd t6 ln
rStandard errof of thc mcxn
'Dillerences 

anong di\trinces and dillerence\ among depths are signiiicant (P<0.011. Diftefences among Ll!rec!on\ 11e not.

larther out. ho\\"ever. and there werc more seeds
al 1 m than at 4 or l j  m from thc bole (P < 0.01).
All seeds found at dislances of .1 m or more tiom
thc bole occurrcd in the surface 0-5 cn. Only I
few were fbund at the 8-m distance. and nonc
occurred at l2 or 16 m frorn the bole. More than
110% ofthe secds fbund tverc near the surface (0-
5 cm) rvhen all distances were considered (Table
I  r .  T h e r e  u a .  r  r i g n i l i c a n l  r P  <  { ) . 0 1 1 i n t c r r t r i , ' n
between distrnce and dcpth, becausc seed num
bers declined with increasing distance from the
bole nlore rapidly at 0-5 cm tltan at the 6 l0 or
1 l-15 cm dcpths. Floaling and cutting tcsts showed
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only .1% of the intact yew seeds to be sound.
Nevcrtheless. hypothesis #1 rvas rejected r,, ' i1l
respect to distance and depth, becausc almost all
of the seeds present around the five isolatcd yew
trces werg under parent ffee crowns and near the
surtace. lt was not rejected with respect to direc-
tion. 1or our isolated trees sho*ed no signiticant
(P < 0.05) difterences in seed disrribution oD rhe
nofth. south, east. and west.

Hypothesis #2 (seed viabil ity) seedling ages
showed thal yerv seeds gcrminated ovcr a 7-year
pcriod in the clearcut, broadcast-bumed, and fenced
Douglas-fir plantation. The age distribution o1613



yerv seedlings lesenblccl a normal cun'e (Fig. 1).
A fcw olderseedlings n-tusl havc escapedthe broad
cast burning. but our data indicate that 597r of
the sccds that germinatecl succcssfully after the
broadcast bum did so during the tbllou'ing three
growing scasons. The remaining .1l7r became
established after morc thrn three years. lndccd.
16% of the seedlings prcscnt in I 993 originated
liom seecls that did not germinatc until at least
the titih grorving sctson atter logging and burn-
in ;  Jc : t r r r leL l  u l l  loea l  . red  . , , r r r .e .  e \cepr  lh (
soil seed bank. Assuming that those late gemi-
nating secds wele not transpofied to the site fron
non-local seed sourccs, we rejected hlpoLhcsis
#2. Yew seeds probably rcmain viable lbr more
thaD two vears.

TABLI 2.  Avefage nunrbcr o1 ]e\ i  seedl ing\  pcr  square
' n i r i r  \ ) d . r - n . . . . r L l  . l i  e .  i , r f - o  r \  p , r (  l
Iree sr nps.

Distance (n lJ

Direction-
\ !est  East  Al l

1 1 8 0 ' - 3 5 9 ' )  ( 0 ' ' 1 7 9 ' )  D i f e c r i o n s '

<,1.00
:1.00 5.6,1
5.65 6.91
6.92 7.9n

r . 0  t  0 . 1 ,
0.5 i 0.2
0 .6r0 .2
0 3 r 0 . 1
2 . ,1 r

0 5 r 0 . 2  1 . 5 a
0.,t  1 0.1 0.E b
0 . 5 1 0 . 1  l . l  a b
0 .310 .1  0 .6  b
1 . 7  b

rE.rch ofthe \tumps \r'as > l6 m liom .rnr other yew stump in
thc clc.ucut and-burrred. fenccd arca sur\,eved. Equil arca.
25 rnr  p lots were used.
:Stundard efr(n ofthe nrcan. n = 6.
'Nlerns in the sanlc row or colunn thar arc lollo\Led b) dif-
lcrcnt letter\ rre signiiicanll) dillerent fP < 0.05).

S€od .q Ao€ (yaars)

Figufe L Age dist r ibut ion oI613 )e\r  \eedl i rgs ea\urcd
dun.g thc cighrh gro$ing sea,ion aftcr thc bro.rd
casl buming md fencin! ola clearcut arc!.

Hl pothesis #3 (seedling distribution) seedlings
were not unitbnnly distributed among oul samplc
plots. Nunrbers of seedlings around the six iso
lated yew stumps in the tenced Douglas-fir plan-
tation ranged from l9 to 175 per 200 mrplor. Slopes
raricd flonr 15cl to 66c/c, but there u'a! no sig
nificant (P < 0.05) dif lerence when secdling den-
sit ies uphil l aud downhil l from the parent stump
were compared. Thcrc rvere siglrificantly (P < 0.05)
morc seedlings \\,est of the stumps (azimuths of
180' to 359') than there were easl of the stumps
(azimuths of0'to 179'). but the north soulh dit '-
l( renr e \\ r\ not . ie nif iclnt. Scr:Jling Llenriries u ere
highest near the stumps and lowest farthcr au av
(Table 2). Hypothesis #3 was rejected: seedling
abundance dillcrs u,ith distance and dircction fiom
milLure yew trees.

Hypothesis #,1 (seedling growth.) seedlings
demonstratccl a consistel]t growth trend with ]ittle

seed is aoe (Y3a6)

Figurc 2. A\ erage heighrs ol unbro\ased ye$ \eedlings. b)
rge class. \um bers in parcnftcses indic rte the . un I
bcr ol seedLings nreasurcd in cach age c1.r\s. Verrj
cal lincs represent standad cnob of the merns.

vanation $,hen average height was plotted against
average age lbr each agc class (Fig. 2). A11 59ii
seedli lrgs were inside the fencc and unbrowsed.
Thev maintained a hcight-growth rate of about
6.5 cm per ycar during the six years from age 2
until lge 8. That does not equal the afbitrary ]0
cm thrcshold that we used to dcfine rapid glorvth.
rnd hypothesis #.1 was not rejected.

Hypothesis #5 (regenemtion and disturbance)
stands had ove$tory Douglas-tlr trees fron l5
to tr}ore than 200 years old (Table 3). Average
understory yew seedling agcs rrnged irom,1 to
12 years in thosc stands. and none of the seed-
lings were nore than 50 years old. Most wcrs
probably aftected by brorvsing, and seedling heighr
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TABLl-- 3. Olef\ft)f] .rgc. )c$ seedling rge\. .rnd )c$ seedling height\ lion sclcn Dougl.Ls-fif stands ilr wcslcrn Oregon

O\'efstor\
Rangc rn

Seedl ing Age Scedl ing Age
( ) r s  l

Rrngc in
Sccdl ing

Height  ( rml
Sccdl ing

Height  (cm)

ts
C

D

I

G

L 5
l 5
20
20
l5

1:11-)

>100

1 . 1  1 0 . 5 '
E .6  t  t . 0
9 . 1  1  1 . 0
6 . 6 1 0 . 9

11 .7  r  0 .9

6 .9 l :  l . - l

t- i0
21  88
20 ,16

l6 -37
l 5  1 1 5
,1-70

5  7 l

l : l . l  1  2 . 5

3 5 u t 6 . 3
-16.0:t 2.8
)2 .1  ! 2 . . 1
6 2 . 6 1 9 . 5
30 .61  8 .1
3 .1 .316 .7

2 6
5 l , l
5 l . l
3 , 1 I
8  l 5
1 -13
2 t 1

Ten 1cw sccdl ings $ere Ineasurcd in .ach stand.

rFrom increnlrnt borcr cofes
'Sra.dard errof  of  thc nrcrn.  n = 10.

\\'as not dir-ectll' rclated to either sccdling age or
overstor) age. The five stands u'ith young (<50
years) Douglas tirs in thcir overstories had young

1'ew secdlings in their undcrslories that indicatcd
seedling eslablishment durin-u the stand replace-
mert thirt occurred atiet major clisturbance. Twtl
stands with oldcr (>100 years) Douglas firs also
had young ycw seedlings in thcir understories,
however, and those young seedlings did not re-
quire a stand replacing disturbance to becomc
establishcd. Hypothesis #5 was re.jected: seedlings
ofPacific ycw can become established il the ab-
sencc of maior. stand-rcplacing disturbancc.

We did nol study long-disttncc seed dispersal,
but our data provide general. qullitative infbr-
mation about local,vew seecl and seedling distri-
bution. and they i l lustrate characteristics of thc
specics that probably arc inlportant lD most ycw
er r  i r , ' n rncn l '  undet  n r r ' . t  . l rn r lh i . loD \cenJr i i , .
For exanrplc, most ye\\,seecls nol consumed by
birds or nrrmmals tend to drop from the crown
and remain nearby rvith little local dispcrsal. Man;-
apparentl) fall slraight to the ground itnd remain
there. They are concentrated bcneath the parent
crown and are equally distributed on all sides of
the bde. This may result in frcquent regenera-
tion r,ithin f 'rmily clusters rnd could account lor
the high Jevels of yew inbreeding rcported by El-
Kassaby and Yanchuk ( 1994). Wherc abuDdant
Pacific,ve$'is thc dominant lbrest spccics. how
ever. yew seecl dispersal is ranckrm (Crawtbrd ard
Jobnson 19115 ) .

Yeq' seeds nray be capable of surviving lbr
more than three years in the soil seed bank. be
cuusc so[le seeds gernrinaled to provide a ncw
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clop of yew sccdlings seven years rticr other lo
cal seed sources (l ivc lrees) had been destroycd.
Thc seedlings around a mature ye\\" ffee tend to
be most abundant near the bole or stunlp, but they
may not be equally distributcd on all sides ofthat
tree. Diflerenccs in seed gernination and seed
lin-q morality associated with aspect, shading, and
solar radiation may be responsiblc.

Clearcutting and broadcast buming do not
always destro.v yew seeds in thc soil seed bank.
and burned yew slunps nay be surroundcd by
seedlings ifconditions are firlorable for seed ger-
mination and seedling sun'ival. Those seed-bank
seecll ings ma.v be cdtical in prcscrving local gene
pools. They also enable Pacific yerv to use the
abundant l ight and lavorable grorving conditions
crcated by maior-, stand-rcmoving disturbrnces:
thus mainLaining Iocal yew populations.
Clcarcutting, burning. or ofier major stand dis-
turbances are not essential lbr seed germinalioD
and scedling survival. howcver: yew car also re-
generate naturally in the understory ofold stands,
without major disturbance.
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