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VOFTROnR

ABSTRALT: The diveric uses of Risinus com-
iy Lo (Castor heaa) in hotbalism, agriculture,
and hmrticulure have fasiiitaied e worldwide
dispersal of this invasive r-selected spocies, A
comman clomens ix opderal atoas and wanstionad
habitats, the invastve. 4
conmnnisin souhism Cr
on smaaual xemovi] strategies. This stedy evaluates
hoaw the survivership snd fecundity of nnturalized
R commnis populations is impacted by the inva-
SEVC $peciss manigmment stratepies at tve sies:
Ballona Wetlands dnd Temescal Canyon Gateway
Fark. Our findings sugesstihat decumenng pat-
ferss of survival and regroduction serve as 3 tod
for the adaptive managemens of invasive speciss
comten] Stratéging,

s management of A

fifornia s largely relied

Tdex tevmsy {ecundity, Invasive species tanage
el Hie table population hidlogy, survivos
ship

INTRODUCTION

The Castor bean plany. Ricines commionis
L. {Buphorbisceas), is a woody shrub spe-
cleg that Is native to India, Bast Africa, and
Soushers Burope ea. 1200 m (Lionzeus
1753). However, the wide use of & com-
aundy inethnobotanical ireatments (Seam:
and Duerel 1982). agroscosysieny bio-
cnntrol {Zaki and Bhati 1990), chernical
feedsiock (Sommerville and Boneta 2001,
and landscape hortienlowe { Wao eral, 1995)
has facilitated the escape, naturalizatiosn,
and Sispersal of this species throughowt
the world (Crooks 1948; Balls 1962).
As a plonesr species of habitats in eacly
econdary-succession (EhSheikh 2003),
K. comorurds Is soccessful m invading
nog-pative habitate with frequent aadfor
intense disturbance regimes {Aschman
1991; Hood and Nairaan 2000; Scbrine e
al. 2008} and is commen in raderal areas
and wansitional habitats such as habitay
edges {e.g., seotones, buffer rones, road-

sides, ete.), fallows (e.2.. apoienliural, sural,
urban, cic.}, embaokments (e, canals,
channels, seasonal tiverbeds, etc.), and
bluffs (e.x. caavon, bajada, ste.). Disparsed
primarnily by awochory and sscondarily
by myrmecochory (Marting et al. 2009),
there is some svidepce that R, compusiis
does not form long-term sesd banks in
nome-native habitats Marting et al. 2009,
A generalist gérmination sirategy also
allows 8. ooomrusnis to germinaie urder
a wide range of environracnial conditions
(Marting ot al. 2011) where 1t exploits a
supserior competitive ability over native
plant commumites {(Vavra eb. al. 2007;
Funk and Zachary 2018).

In southern California, & conwueils in-
vades a diverse army of habiiats, maging
from: the remaining estuaries and coastal
witlands 10 the fiparian comrnmitios along
the canyons and foothills of both rrans
and cig-mountain ranges. Sirategles 1o
comrol lnvasive plant species ig southem
California primarily rely on mechanica]
ambior chemicsl eradication (Rejmanek et
al. 1991), which suggests that the intensiny
and freguendy by which invasive species
ke R communis we removed may be
tmpacted by budget resources {Westman
19903, For example. the budget available
o the Bellong Wetlands, the last remain-
ing wajor coastal wetland on the western
edge of Los Angeles County (West 2001,
allows for intense and frequert canmpaigns
o remnove invasive plans (Friends of Bal-
Jona, pers. comm,). In contrast. the Bmited
budget at Temescal Canyon Gateway Park,
a viparisn habilat located in the foothills
of the Sanmta Monics Mountadns in Pacific
Palisades. restriots the scope of campaigns
o remove invasive plants (Ranta Monisa
Mountains Conservancy, pers, comm.).
However, while the sardy {dentificagon
and erpdication of lnvasive specles ame
fundamenial 1o srviconmental manage
ment (Garcia~de-Lomag et al. 2010), s
alse important to monitor and evaloate the
effectiveness of imvasive species contrel
strategies. We propose thar feld-studies
on population dynamics (which docurasn
pattems of sivival and reproduction) can
serve as-a tool 0 characierize the impact
of nvasive species management siategies
{(Meekins and MeCarthy 2002; Hinton-
Hardin, unpubl. data).
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The objeciive of this study was w assess
how the invasive speciss managemeni
strategies at Ballona and Temescal ars

vespectively impacting the saxvivership
and fecundity of naturalized populations
of R comemprds. The patiem of spovivee
ship In a population can be expressed in
three types of curves: Type | Type I, and
Type I (Pioder et al, 1978), Populatinns
that follow a Type T curve have « high
sarvivorship ag juveniles and low survivor-
ship in older cohoris: Type I populatinns
have sgual survivarship rases regardless of
cohoet age; and Type T populations have
low survivership as juveniles and high
survivorship in older cohorts. In general,
plant populations follow the exponential
decay pattern of & Type I suevivorship
curve {Miller 19333 We hypothesized that
the sgrressive Invagive species sradication
strategy at Ballona {in contast o Tomescal)
wonld reseitin ¢ lower survivorship and
fecundity for R, cowminiy populations,

METHODS

We lovated two sites with &, commurnils gt
bmh Ballona and Temescal and measurad

base of the
s The plants
ased on
2% For

e diamerer (mng at the |
plam stem nsinga dial cadipe
were then assigned 0 coliorts b
stem dameter size {Tables 1 and

ea E of the four sites, surv rvivorship (1 was
culated wusing the foomula;
= (1
23

v

where 7y is the number of individuaks inthe
first cohiort group and 2,15 the number of
individnals in cach of the successive cabor
groups. We counted the number of sseds
produced by each plant and calculared
fecundity {seeds produced per sueviving
individual) and the total sseds produced
per menber of each cobort. The fit of the
gohort survivorship was tested sgainst an
exponestial curve:
Ny

Py he =

o

where Am3, using & Kolmogorov-Smimov

(X3} one-sample test. The disiibutive of

cobart survivosship for all four sites was
compared using 3 X8 two-sample test. The
exposential term "X in squation (2) was
used as the survivorship rate for cack of
the four sites. Survivorship rate wag tosted
for normality using a Shapiro-Wilks test,
and miean differences of both survivor-
ship rate and fecundity betwesn Ballonn
and Temescal were determimed using a
parametric est, Differences in vatance
in both swvivorship rate and fecundity
bevween Ballona and Temescal were tested
using an F-fesh

RESULTS

We collected stem didmeters foom 361
lanss at Ballona and 337 plants at Tem~
gseal \z\am and wsed 3 5Mi3c fife: whie Yo
caloudate survivorship and-fecondity among
size- } s based cohorts {Tables L and ”f}
The survivorshi P prves Yor R commaous
coborts at all sty G not Aiffer signifi-
cantly from an exponeraial decay pattem
(Kolraolgorov-Simimov ang-sample test, P
> 005 respectively, Figure 1), Addition-
afly, the cobart survivarship distdbuties
did not differsignificantly anong the foue
sites (Folmolgoroy-Smimov two-sarple
test, P (1035, respectively: Tahie 3). Both
mean survivorship rate and mean fecundity
wers normaily distobuted (Shaplre-Wikks,
P> 0.05). Meither mean survivorship rate
aor mean fecundity differsd signifiosundy
‘m:iween Ballonz and Temescal {T-Test
P> Q05 Flguess 2 and 3 Additicoslly
the varianee of the gurvivorship rates did
not differ significaraly between Ballona

and Temesesl {FTest. P » 0085, Flawe
2% hww@r, tbc varianes of Tecundiy

wis siguificantly gresrer in Ballona than
Temeseal (F-Test, P < Q.05 Figare 3).

DISCUSSION

The cohort survivership of & compumss

Table 1. The statie We table of the K. communy popuiations sampled acress two sijes i Badffona..
Cohurt () Cohort Stes Numﬁ?cr Alive Surviyorship Sweds Feoundity Seeds Produced per
kN {mn) {n {13 Produced i Member of Uohort
i 20 512 1.0000 e &1 n32
2 4 23 30340 4,544 1758 7.8¢
3 6 12 00234 5752 &79.3 11.23
4 58 2 JH03I8 1,404 TORO 274
§ G 3 30059 2580 333 418
& 120 5 {0068 11,1586 2.231.2 2178
7 140 i 0.0020 338 536.0 1.08
8 B0 i (0020 160 150.0 .31
Q 180 i Q0020 2568 25848 .50
1] 200 i 0.0020 34 3444 4.66
11 220 N ¢.0020 406 4000 0.7%8
TOTAL 28,608 51.97

Voltume 33 {23, 2013
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Table Z.The static Hfe tabie of the R rommennis popuintions ssopied across tre sites in Temesosd,

Cohort () Cohort Stze  Numbor Alive Snwiyershép Seedy coundity Seeds Pmdu(:mi ey
() {ny) {5 Produced ‘ Membar of Cohort

i 20 4 L0000 1] 8.0 0.60

2 4D 23 0.0757 128 56 H.42

3 Y & 0.0197 1020 170.0 3.36

4 50 2z D.0066 2 1800.0 6.58

3 160 2 (.0066 200 150G £.85

TOTAL 1.536 1108

was not significantly Tmpaeted ar sither
Ballons or Temsescal, despite the dif-
fergnces in frequency and intensity of
fvasive plant sradication, Instead, cohont
survivorship of B communis followed the
expecied exponensial decay pattern of @
Pype T supvivorship curve, Additonaily,

Fos

g

R, corumuniy 3 Ballonaand Temesead did
not differ signitficandly in terms of either
mean survivorship raie or reean fecundity.
However, there was sreaer variabiiity in
the fecundity of R, compueds ar Ballona,
whers the invasive plant eradication is both
mors freguent gnd dnteosive. Our finding
suggest that the popuiation dynamicsof K.
cammunis ave not negatively Impacted by
the invasive species eradicadon strategies
2t either Ballona Wetlands or Tersescal
Canyon. Ouvr study forther suggests thay
the sonteed of tovasive species in Ballona

Wetiands, at best. only Introducss vari-
ability in the fecundity of 'R conununis.
We propose that oohort structure can be
negatively inpacted by management styat-
sgies at both sites if plants are cut down
earlier in flowering (Gao 2009). We further
propose that evaluation of the population
dynamics of jnvasive plants can serve a5
an assessment tood in the wianagement of
extiv specisy AcTos non-nave habitars,
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Table 3. The a-values resulting from a Kolmolgorov-Smirnov two-sample test contrasting the R. communis survivorship curves among the Ballona and
Temescal sites.
Ballona Wetlands Ballona Wetlands Temescal Canyon Temescal Canyon
Site 1 Site 2 Site 1 Site 2
Ballonz Wedands
Site 1
Ballona Wetlands
Site 2 0.984 -
Temescal Canyon
Site 1 0.413 1
Temescal Canyon
Site 2 0.236 0.820 -
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