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Small Mammal Use of Hybrid Poplar Plantations Relative to Stand Age

Abstract
\\t \tudied snall l11.llnm l u\e ol a 9.300 ha complex of h,vbrid poplar plantations in norheastern Orcgon lioln spnng t99l
thfough \\'intcr 1999. Slnall nrammals $cij surveved in each ol sir plantation age classes fbuf times pcr rr. A total of sir rodenr
rnd one insccii\ore species $ere capturcd durirg the studv. The three most common species. in dcclining ofder of abundunce.
$ere decr nouse. Grert Basin pockcl mouse. and housc mouse. Smrll mamnal abundance and sDccies richness werc sreatest in
I  to3 yr  oklp lanla l i (nrs andlowcs( in. l -  to 6- \ '  r -o ld p lanudLrns Our study suggesb thar l -  ro l  l r  u lL l  h)  br  dpoplurp]Jnrrr i , ,ns
prolidc suilrble habitat for ccrLrir slnall Drammals in fiis region, frobably due ro abundanr undcrsbr) vegerarion. Once planta
tions rcach:1]r. c nopy closurc rcsulls in a relatively impo!erished understor! planr conmunitl'. supportirg fe$ er smatl nammal
species at a lower abundance. Crcating habitat heterogcncirv b) lnainraining a di!ersiry of plantation ages wirhin rhc complex
mry enhancc small mamDral species di!crsit,,- across rhese landscapes.

Introduction

The establishment of large, hybrid poplru (Popalm
spp.) plantations in North America is becoming
increasingly popular with the forest products in-
dustry because of the ability of these t'asCgro\l'
ing tees to produca abundant wood fiberin a short
period of t ime. In the past 15 yr. over 28,000 ha
ofhybrid poplar plamtations have been cstablished
in the Pacific Nonhwest to producc fiber tbr both
paper and dimensional lumber products (Heilman
et al. 1995).In addition to economic bcnefits. rhese
plantations may provide environmentaL benefits
such ls  c r , r . iun  con l ro l  and carhun \eque. l rc t i , \n
(Painc et al. 1996. lsebrands 2000).

Little is known about the influence of these
plantations on small mammal communities. Pub-
lished studies of small mamnal use of hybrid
poplar plantations are few and relatively recent.
and have taken place prinrarily in the Midwest
(Christian et al. 1997, Christian et al. 19911). Fur-
themore. these studics primarily document wildlitb
use of plantations in comparison to surrounding
land uses. rather than the eflects of stand vari-
ables (e.g.. stand age) on small ntammalpopula-
tions (Christian et al. 1997, 1998). Becausc of
diflerences in undcrstory plant cover thirt exist
among different ages ofhybrid poplar plantations
in northeast Oregon. snrall mammal assemblages
in different agc classes may vary. In addition. the
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conversion of agriculture land and native habitat
to plantations may affect both native and nen-
nalive tauna by introducing exotic flora (Edge 2001.
Witmer and Lewis 2001).

The current interest in hybrid poplar planta-
tions. and the large potential land base available
for plantations in Nofth Anedca (Grahlm 1994)
necessitates an understanding ofhow small mam-
mals use these plantations. because small mam
mals piay lur imponant role in ecological processes.
including nutrient cycling, seed dispersal. her-
bivory. and predator prey dynanics (Che$, 1976,
French et al. 1976. Potter 1976). Thc purpose of
this study was to document small mammal us(]
ofhybrid poplar plantations in northeast Orcgon.
In addition. r'",e hypothesizcd that small mammal
rclative abundance. species composition. and spe-
cres richness would vary by plantation agc.

Study Area

The study was conducted on a 9.300-ha complex
ofhybrid poplar plantations in t.he Columbia River
Basin, Morrow County, Oregon. The natural veg
etation in this region is steppe and shrub steppe
(Franklin and Dymess 1988). and soil types are
sandy and sandy loam. Topography varies fiom
flat to slighdy undulating with elevations rang
ing fron 150 to 250 m. Annual prccipitation av-
erages 22 cm (Ruflher 1978). most ofwhich 1al1s
in late winter and early spring.

Ddp-irrigated plantations were fi rst establ ished
in 1992, primarily on lbmer agricultural crop-



lands irrigated by centcr-pivot systems. However,
< 2 hr tracts of tallow \egetation wcre also con
verted to plantations whcn these ffacts were ad-
jaccnl to converted croplands. Plantations repre-
selting six age classes of trees (1- to 6-yr-old)
uere available for study. These variously aged
plantations ditlered in both tree height and un-
derstory composition. On avelage, hybrid pop-
lijrs in these plantations grew 3-5 nr pcr yr Dur
ing the lirst 2-3 yr ofgrowth, understory vegctation
vas oflen dense (> 907o covcr). Common plant
species present included the native horscweed
(Conyza tanadettsA) and redroot pigweed
(.Atnartortluts ltulnre,'i). and the naturalized Rus-
sian thistle (Salsoh kuLi1, tumble mustard
(S i srn Lbinn tltis sin?llrr, and chcatgnss ( Il t ontus
tedoruni). Each plantation was sprayed with an
herbicidc-mixture of glyphosate and 2,,1 D, and
cultivated once dudng yr I and 2. However, most
competing plarts quickly recolonized given the
favorable growing conditions. Complete canopy
closurc occuned following yr 3. At this point the
understory became nearly de\'oid of live plants
r<  5 ' ;  co \e r )and ua '  dont in l ted  h1  , ' rg ln ie  ma-
terial primarily cornposed of leaf litter

Methods

Thrcc plantatiors in each of six age classes ( I -.

2 - .3 - .  1  ,5  ,  and 6-y r -o ld l  were  randomly  se-
lected iron 229 available plantatjons to sample
small manmal populations. Plantations studied
langed tiorn 55 to 100 ha and all \\,erc planted
during the filst two weeks of April of each yr.
Relati!c abundance and species conposition of
. rn r l l  n r rn ] |n r l .  in  e i r .  h  , ' f  the  r i r  p lan ta t ion  age
classes were estimated by trapping with Sherman
Iive traps (8 x 8 x 23 cm). A trapping grid of 49
traps (7 r 7 grid. J0-m spacing) was established
at the center ef each plantation. Pilot studics in
dicated that the appcarance of new individuals
and specics dropped otT markedly alier four trap
nights. Consequently, each replicate plantlltlon was
trapped fbr a pcriod of four consecutivc nights
during each season (April-May 1997, July Au-
gust 1997. October-Novcmber 1997, January-
February 1998, April-May 1998. Jul)' August
1998, October-November I 998, and January-Feb-
mary 1999). Traps were baited with crimped oats
and supplied with polyester batti ng fbr insulation.
Traps were opcned in the aliernoon, checked in
the moming, and closed during the day to reduce
capture monality. Each individual capturcd was

idcnti l ied to species. marked with ear tags or toe
clipping. weighed, cvaluated for brceding condi-
tion, and releascd at the capture site. Subsequcnt
rccaptures were not included in the analyses.
Relative abundance rl as cstimated as number of
individuals capturcd per 100 trap nights. Mark-
recapture analyses \\,ere not used because den-
sity estimates wcre not considered necessary 10
test the stated hypothesis. In addition, lov cap-
ture ratcs encountered in some of thc plantations
$, \u lL l  hc \  e  p roduced unre l i rh lc  dcn . i t l  es t imater
using mark-recaptule models (White et al. 1982).

Differences in combincd relative abundance
and species richness of small mammals among
different plantation age classes were analyzed fbr
each season using a one-way ANOVA, analyzed
by the PROC MIXED procedure in SAS (Littcll
et al. 1996, SAS Institure Inc. 1996). A Fisher's
protected LSD $,as uscd ltl isolate differences in
means among age classes. Two way ANOVA was
used to analyze interactiol'ls between indivjdual
species and plantation age. Only the three nlost
abundant small mammal species had suflicient
capture data to provide meaningful individual
analyses using the ANOVA proccdure. Therefore.
data tiom thc four least abundant species wcre
analyzed by thc ANOVA procedures only as thcy
could be pooled fol overall small manrrnal abun-
dance and spccies richness estimates. DifTercnces
were considered significantly dift'erent at P= 0.05.

Results

We captured 1,5E8 individuals of six rodent and
one insectivorc spccies during 28.22,1trap nights
over the eight trapping periods (Tables l. 2). Cap-
tures included 1,230 ('77.5c/a) deer micc
(Perom\:scus naniculanrs), l,13 (9.07c) Creat Basin
p{xrket mice (Per.)!'rd tllus parvus),97 (6.1%)ho\tse
rnicc (Mus mustulus).65 (4.1%) Mcniam's sbrervs
(Sorex me rriani).26 ( 1.6{ ) montane voles (Ml-
.rotus montqnus),77 (1.17'.) westem hanest nticc
(Reithrodonrory-s ntq.rlolis), and I I (0.77o) Ord's
kangaroo rats ( Diltotlornts ordii).

Ditl-erences in small n.nn.tmal species richness
$'ere deteoted among plantation ages during all
trapping seasons, except summcr 1997 and win
ter 1999. Species richness was always greater (P
< 0.021) in 2-yr-old plantations when comparcd
to,1- to 6-yr-old plantations, and $as greater (P
< 0.012) thtin 3-yr-old plantations during fall and
winter 1998 (Tables l. 2). Species richness in
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TABLE L Nlean species richness rmd small mammal capture\ per 100 nap nights on hybrid poplar plxntations, l99l-1998.
Nleans within a row lblLo$ed bv the same lettef are not sisnificantlv diffcren!.

Plrnr : , r iun \ !e
Y r l Yr. l Y r 5

No. of  indi \ ' iduals
Deer mouse

Han est mouse
\{on|irne v0le
Kirngrroo ral
\,lcrrialn s \hrcw

\(r .  of  specics
No. of  indi l idur ls

M0ntrne !ole

Merriam's shre$

Kangaroo rar

\o.  o i  indi \ idualr

\lenirm's slne$
\,lonrane \ole

No. of species
No. of indi \ iduals

House nouse

Sprnrg 1997
1 . 5 , f

9 . 3 f

t . 3
0.1
0 .8
0.0
0.0
0.0

Summer I997
1 .5 "

11 .1 '
8 .8
0 .3
0 .8
0.7
ti.0
0.1
0.0

Fall  1997
0 .8 , '
1 .2 "
0.5
0.0
0.5
0.2
0.0
0.0

Wintef 1998
0.2.
0.2b
0.0
0.2
0.0
0.0
U,L)

t . 0 . " .
8 .1 "
2.5
5 .7
0.0
{).0
0.0
0.0
0.0

L0'
2 . 5 F

1 . 3
1 .0
0.2
0.0
0.0
0.0
0.0

0 .? . " .
1 .5 '
1 . 3
l . l
0.0
0.0
0.0
0.0

l . l -
17 .1 .
16 .5
U.U
0.1
0.-l
0.2

1 .8 '
17 .5 '
8 .7
2 .1
5 .8
0.2
0.0
0.:
0.0

1 .5 ,
r0 .8 ,
5 .1
3 .2
1 . 8
0.0
u.ll
0.0
0.2

1 .3 .
8.0"
6.2
t . 3
0.0
0.0
0.1
0.2

0.7h

l 6  8 ,
16 .5
U.L)
0 .3
U.L)
0.0

0.8b.
1.0.
0.5
0.2
0.0
0.0
0.2
0.0
0.2

0.1"
0.8 f

0.5
0.0
0.0
U,L)
0 .3
0.0
{).t)

0.0,
0.0,
0.0
0.0
0.0
0.0
U,L)
0.0

0.0,
0.t)"
0.0
0.0
0.0
0.0
0.0

0.1.
L l t '

0.5
0.0
0.0
0.0
0.5
0.0
0.t)

0. i t ,
3.5b
2.3
0.0
0.0
0.7
0.5
U.L)
0.0

0 .3b .
0 .8 '
0.0
0.0
0.1
0.2
il.t)

0.0

0.2.
0 .8 ,
0.0
0. it
0.0
0.0
0.0

0.2.
0.2.
0 .2
0.0
0.0
0.t)
0.0
0.0
U. iJ

0.5"
0 .5 '
0.3
0.0
0.1-)
0.0
0.2
0.0
0.( l

0.0 f

0.u
0.1)
0.0
0.0
0.0
0.0

0.0.
0.0 f

0.0
0.u
0.0
U.L)
0.t)

1-yr-old plantlt ions was greater (P = 0.012) than
3 to 6 yr old plantations during fall i998, and
was greater (P < 0.001 ) than all other plantation
ages during winter 1998 (Tables 1, 2). Spccics
richness vas greater (P = 0.012) in 3-yr-old plan
tations compared to .1- to 6 yr old plantations
during surnmer 1998. was greater (P = 0.013) than
5 and 6 yr old plantations during spring 1997.
and was grea ter  (P  =  0 .015)  than, l  and6yro ld
plantations during fall 1997 (Tables 1.2.). Spe-
cies richness u'as similar anong,l- to 6-yr-old
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plantations during all seasons except spring 1998.
when 6-yr-old plantations exceeded (P = 0.021)
4-yl-old plantations (Tables 1. 2).

Combined small mammal abundance differed
arnung p l rn lu l ion  uge '  dur ing  a l l  t lapp ing  r . . r -
sons except tall 1998. Total density u'as ahays
greater (P < 0.017) in 2-yr-dd plantations when
compared to 4- to 6 yr oldplantations. was greater
(P < 0.017) than 3 yr old plantations during alJ
seasons except summer 1997, and was greater (P
< 0.017) than I -yr-old plantations during all seasons



'LABLE 
2. NIerLn species richn.s\ and small mammal captufes per 100 rap nighls on htbrid popl plantaiions, 1998 1999

N{eans \!ilhin a ro$ lollorcd b-\' the \ame leltef are nol signilicanll} ditfcrent.

Y r l Y r l
Phntation Ase

Y r 3  Y f , +

No. of indi ! rdual \

Deer mousc

l,lerriam's shrc$

N{ont:ne !ole

Kangafoo rat

\0.  0f  spcclcs
\o.  of  indi ! iduals

\o.  r r f  indi ! idur ls

Nlonlane lolc

Nlerirn \ sh.c$

\0.  o l  spccies
\o.  of indi ! iduals

Krngaroo rrl

1 .0 - f .
8 .8b .
'7.)

0.0
0.u
o.o
0.0
0.0

1 . 0 , "
7 .1 ' .
6.5
0.lt
0.0
0.0
0 . { )
0.0

t . l "
7 .5 ,

1 . 3
0.5
0.0
0.( l
rl.0

LtJ,
r3 .5 .
l -1.0
0.0
0.2
0 .1
u.t)

1 . 7 , f

-] ] .5'
29.8
2.0
0.0
1 . 3
(.).)
0.0
0.2

1 . t ,
17.-1"
16 .0
0.8
0.0
0.2
0.3
0.tJ

1.3"
l-1.t"
t ) . 2
t . 5
0.1
0.1
0.1)
0.2

l).1.
1.8 f

1 .5
0.3
0.0
0.u
0.0

0.3.1
0.5.

0.0
0 .3
0.0
0.0
0 .1
0.0

0.7'.
| . 1 .
1 . 5
0.0
r-t.t)
U.U
0.0
0.1

0.3 f

0.5,
0.3
0.0
0.{)
0.0
4 .2
rt.0

0.5,
1.8.
0.t)
l.li
0.0
0.0

0 .5 ' .
1 .2 .
0.2
0.0
t . u
0 0
0.0
0.0
0.0

0.1.
2.0.

U.U
l . l
0.0
u.0

0 .3 '
0.1,
0.1

0.0
0.1-)
0.0
0.0

0 .5 .
0.5,,
0.1
0.2
0.0
0.0
0.{)

L2."
L 7 '
0 .5
0.2
0.E
0.0
0.2
i l .L )

U.U

0 .7 " .
1.1.
l . l

0.1
l . :
0.0
0.t)

0.3 i

0.8.
I].IJ

0.0
0.( l
0.1,
0.0
{l .o

0.t.
a.2"
0.1
0.{J
0.u
0.t)
0.0

Sprhg 19r)8

r3 .2 '
10.'7
2 .5
0.t)
0.0
0.0

U.U
Summef I998

l . l .
I 1 . 5
t0 .5
0.7
0.1
0.0

u.ll
Fal l  1998

0.1"
1 .8 -

0.0
il.u
0.0
0.0
0.0

Winter 1999
0.3.,
0.1"
0.0
t].l-)
l).:
0.0
0.2

cxcept winter l998 (Table! l, 2). Small nammal
density wa5 grcalcr (P < 0.017) in 3-yr-old plan-
tations compared to ,+ to 6-yr-old plantations
during spring and surnmer, and rvas similar dur
ing fnll and wintcr (Tables l,2). Small rnanrmal
dcnsity rvas gleater (P < 0.009) in 1-yr-old plan
tations compared b ,1- to 6 yr old plantations
druing spring 1997 and wintcr seasons. Total den-
sit1, was similar in 4 fo 6 yr-old planti it ions lor
all scasons except winter 1999, when thc density
in,1 yr-old plantations cxceeded (P < 0.001) 5-
and 6-yr-okl plantations (Tables l, 2).

The deer mousc was the most abundant spe-
cies captured in all plantation age classcs com-
bined (Tables l. ?). The smallcsl cffect was dur
ing tnll 1997, when dccr [louse captures
outnunbefed the pocket mouse by 3.3 timcs and
the house mouse b1, 27 times (P = 0.006). The
largcst et'fect was during q'inter 1998 when the
deer mousc was captured at a rate of I l0 times
gfeater (P < 0.001 ) than both thc house nouse
and pocket mouse. Densitics for the pocket nouse
and house llouse were similar during all trap-
ping periods.
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An interaction between plantation age and
specles abundancc was detected (P < 0.019) dur-
ing all trapping seasons exccpt spring I 997 (Fig
ure l). Deer mouse densil ics typically peaked in

2 vl old plantations and declined to near zero by
age fbur-. However, during winter 1999 the peak
was in yr I , in summer in vl 3 and in winter I 998
in yr I and 2. Pocket mouse and house mouse

figure L Chrnge in rodcnt spccics abundaDce (numbef indjliduah per 100 trap nights) relati\c to \land age. spring 1997 through
\ai  ef  1999.
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densities peaked in 1- to 3-yr-o1d plantations. al
though the eflects were not as largc as fbr the
deernousc. Pocket nrouse and house mouse den-
sities dcclincd to near zero by age four

Discussion

High abundancc and species richness of small
mammals in young plantations u'ere probably a
result ofabundanl undcrsory vegetation that pro
vided both tbod and cover. Once plantations
rerch . . l  th .  i r  l i ' u116 , to t  n t  .eason.  c rnop i r ' \
closed and their f loors were practically devoidof
l ive plants. with abundant decornposing hybrid
poplar leaves. Dyer ct al. ( 1990) also rcpofied that
small manmal dcnsity was greatest in the youngest
of s h ofi-rotation euc alypttts (.E uc alytt u.s canadtr
/ (  / , \ i \  '  rnd  ca .ua l ina .  tC , t . \ r !a r i l t t t . tu tn ing-
hotili.Irt) p\.]nt;ttions in Calitbnia. and gladu
ally declined as thc plantations aged. Total manxnal
densities wele dominatcd by the deer rnouse. u,hich
made up 77.5% of thc total captures. The major
ity ofcaptul€s in hybfid poplar plantations in the
Midrvest compdsed habilal gcneralist!, such as
the dccr mouse (Christian et al. l997).

The only species captured consistently in the
o lder  p l rn t r t ionr  r r  r :  Ve l r i rn  r ' .  .h reu .  a  .pec ie .
conmonly associated with shrub-steppe (Hudson
and Bacon 1956) and lorest (Hoflheister 1956).
Thu. .  i t  u r .  n , ' t  .u rp r i ' i np  ro  l ind  rh i . .pec ie .  in
the plal]tations. howcvcr. the insectivorous
Meniam s shrervs were capturcd only in the 3- to
6-yr-old plantations u'here the heavy leaf l i ttcr
was abundant vith attendant in\ertebrates such
ils $'ofms and insect larvac. These small shrews
\\,ele commonly obscrved moving below the leaf
Iitter, which presumably provided cover from
predato$. The deermousc commonly travels above
this litter and is more susceptible to prcdation when
hcrbaceous and u,oody cover is abscnt. Our re-
sults dif l 'ered from Christirn et al. (1997), who
consistently capturcd other.torerspp. inthe young
plantations that they studicd.

A signil icant irteraction between plantation
age and specics abundance demonstrated that
species composition changed as plantations aged.
The deer mouse was most abundanr in 2-yr-old
plantatiurs. when vegetation control resultcd in
an earl)i seral plant cqnnrunity preiened by the
deer mousc (Borrecco et al. 1979). As plantations
developed and thc understory became less abun-
dant, deer mousc nurnbers decli led.

Thc pocket mouse u,as colltmon in 1- to 3-yr-
old plantatious. Few wcrc caught in winter. prob-
ably because the pocket mouse is torpid fbr > 907.
of the winter months in this rcgion (O Fanell et
al. 1975 ). The presence of the pocket mousc was
most likely an arrilhct fi om the fbflner shrub steppc
community and adjacent shrub-stcppe iireas. In
addition. individuals might have immigrated into
plantations liom adjacent shrub-steppe. Vens and
Canaway (1998) reviewed studies of thc pocker
mouse in Oregon and tbund it was most com-
monly associated with sandv soils in arid regions.
dominated by slrrub-steppc habitat. But the pocket
nrouse was also found in junipcl woodlands in
Orcgon. which are structunlly similar to shrub-
steppe. Once our plantations rcached,+ yr old, the
pocket mouse no longer inhabited thenr.

The house mouse was commonly captured in
1- to 3-yr-old plantations. bul mrcly in planta-
tions > 4-yr-old. Again. lack of undentory veg-
etation in older plantations created a hostile cn-
vironnrent. True t-eral house trousc populations
have not becn repofted previouslv in Oregon. Most
of our plantations werc > 0.8 km from human
stlxctures, suggesling young hybrid poplar plan-
tations support feral populations. Dyeret al. ( J990)
also reported use of short-rotation plantations by
thc house mouse in California. Regardless of
whcther the house mouse disperscd tiom labri
cated sfucturcs or persisted due to fayorablc habitat
conditions, this mouse is an cxotic species that
may competc with native species or causc other
adverse ecological consequcnces (Witmer and
Lewis 2001).

Other specics were lou,in abundance. The
montane vole was captured in 2- to 6-yr old plan-
lalions. and nost of the sites within plantations
$'here voles wcre caught had undentory covers
> 80'/a (even in the old plantations). Small patches
of ground cover occur in old poplal plantations
and provide retugia fol small mammals in an oth
erwise inhospitable environment (Christi i ln et al.
1998). The montane volc is economically impor-
lant because it can cause irreparable damage to
poplan by feeding on their bark and cambiuru
(Moser and Witmer 2000). Volc populations can
irupt every 3-5 vr (Taitt and Krebs 1985). with
high potential for tree damagc. Another species
captured only in plantations w ith higher than-usual
cover was the westem harvest mouse. This spe-
cics was captured in I to,l-yr-old plantations.
Ord's kangaroo rat, a species commonly lbund
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only in shrub-steppe, was captured only in l- and
2-yr-old plantations. This species was probably
an artifact of the original shrub-steppe (Rogers
and Hcdlund 1980).In addition, individuals night
haye immigmted into plantations tiom adjacent
shrub-steppe.

Our study suggests that young hybrid poplar
plantations that have not achieved canopy clo-
sure may contain relatiyely abundant and diverse
populations of small mammals conrpared to older
plantations. ln addition, replacement of native
shrub-steppe habitats with hybrid poplar planta-
tions may still provide habitat for the first 3 yr
fbr some small mammal species thought to be
depcndent on shrub steppc habitats.

Although this study addressed large, comn]er
cial plantations, smaller plantings used as con-
servation plantings, windrows. and phytore-
mediation projects may contain higher densitics
of small mammals due to the increased edge ef-
lec t .  Becau. r .mi t l l  l nammal .  p l r )  an  imponan l
l , \ le  in  e (o log  ca i  p ro(e \ :e5 .  ine lud ing  nu t r ienr
cycling. seed dispersal, herbivory, and predator-
prey dynamics (Chew J976. French et al. 1976,
Potter 1976), it is important that land managers
consider this faunal group when designing
planlings.

Establishment of uithin-plantation heteroge
reity by creating openings or planting difl'erent
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