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Control of Scot's Broom (Cyfisu s scoparius (L.) Link.):
The Relative Conservation Merits of Pull ing versus Cutting

Abstract
The control ofin!.rsi!c cro(ic plint species in \ires of high conscr\rljon value should minilnize both the inpacls on (hc ecoslslcm
ofconcern and lhe porcnlinl ibr regenerarion of the erotic spccic\. \!c e,iarnined ho$ the method llnd tining oIlhe rcmoval ol thc
rlnrsive shrub Scor's broon (a\lijnJ r.rpdrlrr) ullcclcd thc lerel of siie di\lurb.Lnce and subsequcnl broorn rcgeneration lionr
seed and rc.,prouting in remnanl Grury oak (0r.'r',..1 Sdnrdd) nreadow conmunities in Viclorja. Bntish Coluinbia. $'e com-
parcd nrarrual uprooting \efsus curirg at t$o linre period\: NI.L}. when the shrub was in flower. and in July. just priof to seed
dispcrsal. Soil distufbance. tranpling. rnd sccdljng regenefation $ere sig licand,"- hjghcr in plots lr'here bfoom plant\ $ere
uprootcd as compxred n) plot\ $ here bro|)ln planl! s ere cut at the b.r\e. ArnouDt of lranpling !l as higher in .tull, than in l\'lay. but
inJulythcl ranrpledplantsuefeexor icgr. tsscs.whi le jnMattheseincludedf iu i l ings(. r lksofnal iveconrmoncamas(( i ,n. l l l i r
qrrrTr,drr). Rc\prouting ofcut siems w.rs obserled in onl) I of the 15 broom stems cut and these dicd bacl t\ilhin one vear. 

_1hese

renrlts sugScst that tlc preilrred Scot s brooln reno!al nratcgy in Carry oak meado$ connunities oi high conscnatron value is
to cut brooln lftcr nali\ c herbaceou\ specie\ have ser dnd dinribuled seed. 

'l 
his apprcach $ ill lni nizc damagc to nalr!c vegcta

lion and rcducc dr!' amount of bflxnn seedlirg regcncratro..

lntroduction

Remnant Garry oak (Quercus gurrytou) :]'teadow
communitics ir Brit ish Columbia are dcsignated
"crit ically imperilcd" by the Bdtish Colunrbia
Conservation Data Centre (Erickson 1993, and
see http://w\\ 'w.elp.gov.bc.ca:130/*ld/cdc/). Most
ofrvhat is now the Cit,v ofVictoria (approximatel)'
23 km':) u'as Garry oak parklaDd at the time ol
European settlement in 18.12 (Roemcr 1972.
McMinn et al. 1976). This oak parkland was de-
scribed by carly settlers in the Victorir rcgion as
open prairie dorninatcd by a rich growth ofgrasses
and atffactive and conspicuous flowering tbrbs
under scattered individual and groves of oaks
(Douglas 18,12). Most of these original oak
parkland ecosystems present at the tine ofEuro-
pean settlemcnt ha\,e been destroyed by clcaring
for agriculture, grazing. and urban development.
Hebda (1993) estinates that only l-5% of the
original extcnt of this comnunity type now rc-
mains. The fe*'rcmaining Gary oak parkland
ecosystems are tragments in developed landscapes
and hrve bccn exteDsively iN'aded by the cxotic
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shrub Scot's broom ( Cltisirs scopari,s) (Erickson
1996).

Scot's broom is an invasive Rhl:oDlrur-nodulated
leguminous shrub. native to the British Isles and
Fur , 'pe .  hu t  in t rod t reed t t r  man l  o thcr  count r ie .
rvhere it has become established in a wide range
of habitats (Will iams l981, Wheeler et al. 1987,
Hoshovsky 1991). Scot's broom readiJy establishes
in pastures, cultivated fields, dry scrubland, na-
tive grasslands, open tbrests, roadsides. and dry
waterways (Gilkey 1957, Will iams I 9lJ 1, Johnson
1982) and has extensively invaded susceptible areas
in the Pacific Northwest (Gilke)' 1957. Thilenius
1968, Franklin and Dyrness 1973. Taybr 1974,
Zielke et al. 1992). The spread ofbroorn is facil i-
tated by disturbances. such as logging,land clear-
ing, rord building. and burning (Williams I 98 | ,
Zielke et al. 1992). Scot's broom typicatly lbrms
dense stands in areas where shrubs had previously
been absent or were minor components of the
community. They displace native herbaceous plant
species and preventthc regeneration of native tees
(Will iams 1981, Waterhouse 1986 and 1988).

A varicty of nanual. mechanical, thermal,
chemical, and biological techniques have been



enplo,""cd to control or eradicate Scot's broom
(Hoshovsky l99l and Zielke ct al. 1992 provide
reviews). Manual brurn rcmoval. eithe.r by uprooting
or cuttin-s. is ofien used in sites of high conserva-
tion value, presumably sincc thcse mgthods arc
pcrccived to be the least damaging to the cco-
logical valucs of the site. Manual Scot's broom
rcmoval efforts in British Columbia have not been
rvcll documented, but uprooting seems 1o bc the
prefen'ed option. However. cvidence suggests that
therc is i ln association between soil disturbance
and broon regenelation from sccd (Walof'f I 968.
Bosstud 1991. Hoshovsky 199l, Smith and Harlen
1991. Zielke ct al. 1992). Soil disturbance can
also lead to the colonization of thc sitc by other
wccdy plant species. In addition. uplooting broonr
can also have negative impacts on the native her-
baceous vegctation ()n the site by exposing bulbs,
cornrs. rhizomes. and roots to desiccation.

Although Scot's broom rvil l  resprout rcadily
lrom a cut stump. sproutlng potentlal seems to
vary r'ith dre age of the plant (Mil1er 1992. Hebda
199:l) and the season of cutting (Bossarcl and
Reimanek 199,1). ln gcncral, sprouting is thought
to be minimized bl' cutting broom plants during
a pedod of maximun strcss (i.c., at'ter l lowering,
during scecl production. and summer drought).
Hou'ever. Bravo (1985) advocrted curting broom
befbre seed set to eliminate thc fufther accunu-
lation of seeds in the seedbank.

Thc goal ofthis study $ as to test \\"hether up-
rooting or cutting Scot's broom was the better
option tbr maxinizing conservation ofGany oak
nrcaclow communities. Our objectives werc to tcst
the et'fect ol thc two control methods on several
viiLriables that measure impact on the plant cont-
munit),; l) tranpling of vegetation, 2) soil dis-
turbance. and 3) Scot s breom seedling regenera-
tion. We also documented whether or notcut stems
of Scot's bloon resproutcd.

Study Area

The study occurred in a municipal park in the
city of Victoria. on the southeast colner of
Vancouver Island, Brit ish Columbia (48" 25' N.
l23" 22'W). This 30.3 ha park contains some of
thc tcw remaining Carry oak meadow communr-
ties in the urbanized core of Grcatcr Victoria. The
climate of this region is characterized by warnr,
dry summers and rnild. wet wintel.S. Total pre-
cipitation is on a\:erage 650 mnr annually. with

approximately 957c ofprccipitation fall ing as rain
(Environment Canada 1983). Mean tenpemtures
range fiom a high of 15.5' ' C in July to a lorv of
.1.1" C in January. wltrm temperatures and low
prccipitation during July and August lead to a
pronounccd drought or moisture deficit (Chilton
1973). The annual moisture deficit in thc study
area is approximatcly 375 mrn (McMinn et al.
1916).

Althou-qh anecdotal repofis suggcst that much
of the park was opcn nreadow beneath scattercd
Garry oaks until the early twentieth century. dense
thickcts ofthe natjve shub snowbcrry (S,trnplori
t:urpus albu.s) now tbrm the understory beneath
nost of the oaks. A few meadou' areas contain-
ing native herbaceous plant spccies remain in the
park .  b t t t  there . r l c \  i r re  Jominat (d  b1  ero t ie  pe-
rennial grasses and are being invaded by Scot's
broom (Usscry 1997). For example, thc exotic
perennial grasses Ag rostis cap illaris and. Ducn l is
glolnerLtto donirLate most of the study arca (Usserv
1997). The May treatment plots of Block I $'ere
dominated instead by varying proportions of the
nrtive grass l)antlutnia cal(brnica. and the ex-
otic glasscs Ct/?o.rlr/lls ethitntus, andA. capilldris.

Methods

Wc used a randomized block cxperimental de
sign. Four meadov"'sites were divided into tu'o
blocks of three 6 x 3 m plots running parallel to
the direction ofScot's broominvasion. Each block
was randomly assigned to either May or July re-
nloval. The treatments (cut. pull, control) were
then randomly assigned to the plots in ctrch block.
In the center of each 6 x 3 m plot we established
a I x 2 m plot for data collection which allowcd
for a I m buffer against edge eft'ccts.

Scot's broorn was removed on May 29. J993.
when it was in flowe1 and on July 15. 1993, be-
fore seed dispersal, to time rcmeval with maxi
lnum investment of photosynthate in the above-
!r'our)d .hool. V ' lunleer\ l iom the cotntnunil) $ere
orgrnized tbr the laborlo nrimic other Scot's broom
control eflbrts. In 'cut'plots. volunteers were 1n
structed to renove the above-ground pofiion of
all Scot's broorn plants greater than approximately
0.5 cm in diamcterby cutting the stem as close to
the ground as possible. AJI srnaller broom plants
were to be pulled. ln 'pull '  plots the voluntee$
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were asked to uproot and remove all Scot's broon
plants.

No attempt was Inade to restrict the movemcnt
r)fthe voluntecr laborers in the plots wherc broom
\\"as being renoved. Ail of the broom plants rc-
moved fronr each site were carried in slings by
thc volunteers to central collection points u'here
the material was fed through a chipper by the staff
ofthe Oak Bav Parks anrl Rccreation Dcpanment.
The chipped material rvas removcd to the Oak
Bay nrunicipal cornpost facil i t) i.

All of the plots were revisitcd within a wcek
ofremoval to record the area oftrampling ofher-
baceous r,egctation and soil distulbancc (i.e., ex
poscd rnineral soi11. We imbedded rcctaDglcs of
variable dimensions to mcasure the arca. The edges
of exposed soil wcre distinct enough to be accu-
rate to the nearest square ccntimeter. Trampled
vegelation had blurry edges so that size of area
trampled was estimated as accurately as possible
u . in !  th i .  tnc th , 'd .  \ l l  I  r  I  rn  p lo r .  uer . . re r i . -
ited in June 199:1 10 count the number of nervly
-sermioated Scot s broom scedlings and rccord the
dlametcr. height. and resprouting status ofall cut
Scot's broom stems.

Analysis of Vlriance (ANOVA) was used to
assess thc etlects of lrcatment. season, and an
interaction bctween trealnlent and season on the
an]ount ofdisturbcd soil and tranrpled vegetation.
and numbcr of Scot's broom seedlings. The er-
ror tcrm used to test the significance of removll
method and timing was the variation aftributable
to tl're interaction belween the dilfcrent blocks and
the appropriate treatment. Because of hetero
scedasticity. the ANOVA on seedling regcnera-
tion in Scot's broon was perfonncd on rank va1-
ues rather than the raw dara (SAS 1990).
Contin-eency analysis (G test) was used to tcst
thc association ofdiffe[ent c]rsses ofstem diam
eter wilh resprouting.

Results

The percent cover of Scot's broom ranged liom
20c1. to 60c/o. with a mean of 37.5clr (1 10.8%.
SE). The nean density of broom stens (exclud
ing seedlings < l0 cm in height) was 15.6 (1 9.6)
per 2mr. Heighl of broom plants ranged frorn ,10
cm to  l62  c rn .

Trampling affectcd more plot area than soil
disturbance (Figules l. 2). The proporrion ofher
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L r\rca lr.rnpled per plor of Scor'! broon remo\al.
erher b) pullirS of cutring iD Ma) or July. N1eans
arc sho\in 1 | SE. Sample sizc i\ .l pl s ter trcar

Pull Cut Pull Cut
Muy July

Figlr rc 2.  Area ofdis lurbed soi lpcr  p lot  of  Scor 's  broom re
moval in Mal and Jul). No slril \ras disrurbed dur-
ing the cutring lrcaunents. Nteans ll|e sno\rn a r
SE. Simple s ize is . l  p lo ls per t featnrcnr.

baceous vegetation in each plot that was tlampled
during broom removal ranged tron 257. to 1007..
Treatnrents wherebroom shnbs were pulled rather
than cut experienced more tranpling (Figure J.
F=83.55. P=0.003. dt=l.3). More trampling oc-
cumed in July, once the exotic perennial grasses
had matured. than in May (F=97.0,+. P=0.002.
df=1.3). However, the plants trampled in May rvere
of greater conservation concern as they included
ttuit ing heads of comnon camas (C.rncrsi.r
quamash).

Fi:ure

E

Pull Cut

May
Pull Cut

July



There was a signil icant relationship bctween
the method of Scot's broom remolal and the
anrount ofsoil disturbed (F= 16.33. P=0.03. d1=1.3).
Soil disturbance rvas measurable in all "pu11" plots.
but not in'cut" plots (Figure 2). The total area of
soil disturbed ir "pull" plots ranged fiom 0.02
mr  ( l% o f the  p lo t )  to  0 . l3  n :  (6 .57r ) .  The t im-
ing ofbroom removal did not significantly afftct
the anount of soil disturbed (F=0.97, P=0.;+0,
dr=r.3).

Morc broom seedlings emerged the following
spling in plots with adults rernoved by pull ing
rather thar by cutting (Tablc 1. Fi-uure 3). In ev-
ery case. there $,ere lewer broom seedlings in "cut"

plots than in "pull" plots. Seedlings also energcd
in plots that sti l l  had a canopy of adult broom
phnts ("control"). though fe$'er than in thc trcatcd
plots (Figure 3). Therc rvus much variation (l-
330/m') in the nunber of Scot's broom seedlings
rccorded \e,ithin and bet$'eeD blocks (Table 11.
The t)'pc and amount of grass cover inay have
aflected the number of scedlings: fufther-study
rvil l  be needed to substantiate this (Usscry 1997).

Rcsprouting vas obsen'edin seven broon stems
cut in May out of a total of 75 cut stems that $ere
lir l lowed through the season (Table 2). Brtnm
plants with small basal diameter *ele more likely
to resproul upon cutting than plants with large
basal diameter (Table 2). Thc highest rate of
resprouting was 12.7 % 1br stems ofless than 1.5
crn in diameter. Thc ncw shtxrts trom all seven
that resprouted died within the following year
so that no vcgclati!e regeneration occuffed lrom
cut stems.

T,\BLtr 1. ANO\A fbr seedhrg regenemtnrn of Scois br(roir
lo l lo{  g l$o di l lcrent  reno\al  t reatments (up-

foot ing Iefsuscut t ing) ar  t lvodi i lcrcnt  l incs ( l ! te

Nl , t , , '  t rnd ln id July) .  The i  of  the model  was
92.69i. Thc ANO\A \i.rs pertinmed on fank \'.rl-
ues bccausc oi hck ol honogeneit) of !rrirnce.

Control

Muy

l'igurc l. Nurnbcr ol emergent Scot s hroom seedljng\ pcr
plor  in thc . -crr  r f rcr  adul ts $ ere remored ei rher in
ivl i) or J ul,"". .rnd cither b)- pLrlling of cutting. \4ea s
afe sho$ n 1 I SFl. Sarnplc sire is .l plot\ pef trear
menl. Br$ r\ iih diiiercnl lcltrs arc \ignificantly
di i ierenr at  P < 0.05 (Fisher 's  t -easl  Sicni l icur l
DrllerenccTc\r. SAS l9q0). Signilicant d ifferenccs
$ere calculated using rank \a luc\ .

T \ B T  f  L  f f e q r e  r . \  ^ r  \ , .  .  h r J J  n (  r e . l , , ' u | | - p  n
felalidr io stenr dirmclcr. lrpected vrlue\ rre in
p rentheses.  belou obscr!cd \ . r lues.  c- iest :
l l . .16.  t l f  =.1.  0 025 < P < 0.01.

! 5 0

z ^

July

Respfourin! Stem Dillnlerer (mm)

S r n r u s  l - 5  6  l 0  l l  1 5  1 6  2 0  1 1 , 2 5

Respfouted 0

(t..1)

Not RcsproLrrcd 10

( 1 3 . 6 )

5 t 0 0

.99) (1..1) (0.8.1) (0.37)

30  15  9  1
(19 .0 r )  (  r 3 .6 )  ( 1 i . r 6 )  ( 3 .61 )

di NIS

Discussion

Our results suggest that cutting is abettcr approach
than uprooting ti)r Scot s broom contfol on Garry
oak sites of high consenalion value. Trampling,
soil disturbancc, and subsequent seedling regcn-
erution ll'ere less in cut ve$us uprootcd plots. Our
results also suggesl that uprooting broom to pre-
\ .n t  \  cpe l i r l i \  e  re !enet  a t ion  th rough rc \ f  r , ' u l in !
is unneccssary becruse resprouting can bc pre-
velted or minimized by cutting at t imes of the
ycar when the plant is most stressed

A Block

B Treatnent

C Ti 'n ing

D Block X Treuhent

Fl Block X Tining

F Tfe.u|l]ent X Timing

Cl Enor

l 7 l . l 5  A /G  =  11 .25
1 .17 .12  B /D  =  l l . 65
11.00 c/[  = 0.57
l l .6.t  D/G = 0.90
11.19 E/G = 3.(J 1
I 1.66 F7C = 0.8-l
r .1 0l

l

)
l

6

l

l

0.0t)51
0.0086
0 .51
0.45
0 . l l
u..+t1

Pull Cut Contol Pull Cut
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The larger area trampled in plots wher.e Scot's
broom was pullcd rather than cut. could be due
to the greater efli)rt needed t() uproot most broom
plants. When broom plants did not pull out eas-
ily. workers would circle k) pull from ditlcrcnt
directions, thereby increasing the anount oftram
pling. Trampling can negatively affect the grcwth.
reproduction. and the persistence of desirablc
herbaceous vegetation (Chappel et al. l97 l. Bur-
den and Randcrson 1972. Liddlc 1975). High levels
oftranpling befbre native fbrbs and grasses have
bccn able to sel and disperse seed nla"v threaten
the long term viability ofnative plant populations
already in decline. In our study sites. late May
\\,as still too early to avoid harmiug natile flow
efing bulbs, with native comnron camas still fbrm-
ing liuits and seeds.ln a.reas withestablished Scot's
broom phnts and declining native herbs, we rec-
ommend that broon plants be cut no earlier than
mid June to allow seed dispersal of species of
interesl.

There was little variation in the area ol soil
disturbed uithin both May and July 'pull '  plots
de:pr te  con. iJerab lc  w i th in  and he lucen . i le
dil l irences in Scot's broom size and density, and
differences also in the compositiol ofherbaceous
legctation. Thcsc difttrcnccs rnay havc had an
inpact on the variatiolr between study plots in
broom seedling regeneration, but this thctor will
havc 10 bc substantiaLed with further study.

Though rve can nol r'nake a direct connection
between soil disturbance and seedling regenera-
tion we car say that the act of uprooting Scot's
broom plants resulted in morc sccdlings than did
cutting. Regardless of the rnethod of removal. a
llush of Scot s broom seedlings can be expected
to appcar aftcr thc canopy of broom is rcmovcd
(Hoshovskv l991. Hebda 199.1, Smith l99.1).
Scot's broom seedlings may continue to appear
fbr years atier the init ial control etl i)rt and an-
nual follow up treatments will be reLluired to pre
vent the re-establishnrent of the species. For ex-
amplc. at a sitc in Austmlia. Scot s broonr sccdlings
were still appeadng aftel 16 .vears of sustained
broom renroval (Smith and Harlen 1991).

The low stem resplouting rate ol Scot's broonl
plants with stcms lcss than 2.5 cm in diamctcr'
$'as an unexpected rcsult in this study. Both Miller
(1992) and Hebda (199,1) have recommended
pulling broom plirnts with stemdiamete$ less than
2.5 cm. based on their observations that plants
below this size readily resprout f iom the cul stem.
Hower,eq seasonal differences in resprouting ability
observed by Bossard and Reimanek (1994) show
minirnal rcsprouting (.0%-10E ) when cul in Au-
gust. These and our rcsults suggcst that Scot's
broon plants of all diameters. including those Iess
than 2.5 cnl. cxhibit minirral resprouling if cul
during mid-summer Bossard and Rejmanek ( 199.11
found the highest resprouting rate (90%-100%)
occurred fiom plants cut in January and March. a
period of dorrnancy and abundant root reselves.

The only drawback to cutl ing Scot's broonr
stems in mid sumner is that by then its seeds
have matured. and removal inevitably resulls in
dispersal ofScot's broom seeds. Scot's broom seeds
are viable in the seed bank for nany lears (Zielkc
ct al. 1992). In sites whele broorn is not yet well
established there is. therefbre. aconcern that brcorn
removal in the sunmer might inadvertently lead
to spread of the local Scot's broon population.
Where Scot s broom is already well established,
this is less of a concern; rathcr thc priority be-
comes nrinimizing trampling damage to the rent-
nant native herbaceous flora.
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