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About the Ontario Recovery Strategy Series
This series presents the collection of recovery strategies that are prepared or adopted
as advice to the Province of Ontario on the recommended approach to recover
species at risk. The Province ensures the preparation of recovery strategies to meet
its commitments to recover species at risk under the Endangered Species Act
(ESA) and the Accord for the Protection of Species at Risk in Canada.

What is recovery?

Recovery of species at risk is the process by which the 
decline of an endangered, threatened, or extirpated 
species is arrested or reversed, and threats are  
removed or reduced to improve the likelihood of a 
species’ persistence in the wild.

What is a recovery strategy?

Under the ESA a recovery strategy provides the best 
available scientific knowledge on what is required to 
achieve recovery of a species. A recovery strategy 
outlines the habitat needs and the threats to the 
survival and recovery of the species. It also makes 
recommendations on the objectives for protection and 
recovery, the approaches to achieve those objectives, 
and the area that should be considered in the 
development of a habitat regulation. Sections 11 to 15 
of the ESA outline the required content and timelines 
for developing recovery strategies published in this 
series.

Recovery strategies are required to be prepared for 
endangered and threatened species within one or two 
years respectively of the species being added to the 
Species at Risk in Ontario list. There is a transition period 
of five years (until June 30, 2013) to develop recovery 
strategies for those species listed as endangered or 
threatened in the schedules of the ESA. Recovery 
strategies are required to be prepared for extirpated 
species only if reintroduction is considered feasible.

What’s next?

Nine months after the completion of a recovery strategy 
a government response statement will be published 
which summarizes the actions that the Government of 
Ontario intends to take in response to the strategy. 
The implementation of recovery strategies depends on 
the continued cooperation and actions of government 
agencies, individuals, communities, land users, and 
conservationists.

For more information

To learn more about species at risk recovery in Ontario, 
please visit the Ministry of Natural Resources Species at 
Risk webpage at: www.ontario.ca/speciesatrisk

www.ontario.ca/speciesatrisk
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EXECUTIVE SUMMARY 
 
Slender Bush-clover (Lespedeza virginica) is listed as endangered under Ontario’s 
Endangered Species Act, 2007 and on Schedule 1 of the federal Species at Risk Act.  It 
is a perennial herb in the Pea Family with pink flowers and many narrow leaves 
crowded on upright stems.  The seeds can remain viable for decades and can pass 
unharmed through the gut of an animal. 
 
In Canada, Slender Bush-clover is present only in Ojibway Park and possibly at 
Tallgrass Heritage Park and Black Oak Heritage Park, all part of the Ojibway Prairie 
Complex in the City of Windsor, Ontario.  Collectively, these three sites comprise a 
single population.  The species has not been seen at Tallgrass Park since 1997 or at 
Black Oak Park since 1993.  It is unknown whether the seed bank is still viable at these 
locations.  Plants growing above ground were seen at Ojibway Park in 2011. 
 
In Ontario, Slender Bush-clover is extremely limited by a lack of suitable habitat.  In this 
province, the species is restricted to dry-mesic tallgrass prairie relicts with patches of 
exposed sandy soil. It requires full sun and open ground and does not tolerate dense 
shade or competition from surrounding vegetation.  Some type of disturbance is needed 
to create open soil.  Historically, this was probably fire or periodic drought.  Existing 
habitat is highly fragmented into small patches that are isolated from one another by 
distances of hundreds of metres or more.  Disturbance factors are also needed to 
disrupt the seed coat to improve germination. 
 
Slender Bush-clover may be limited by some aspects of its reproductive biology.  First, 
the relatively short growing season in Ontario might cause lower seed productivity than 
is found in populations in the southern part of the species' range.  Second, factors 
responsible for breaking seed dormancy (such as fire, abrasion by sand, ingestion by 
herbivores) might be lacking at extant sites.  Finally, the small, isolated Canadian 
population of Slender Bush-clover is at risk of being destroyed by a single stochastic 
event, such as a flood or wind storm.   
 
The most serious threat to Slender Bush-clover is alteration of the natural disturbance 
regime (e.g., suppression of natural wildfire), which allows natural succession to 
proceed, resulting in habitat degradation or loss.  Invasive species are another threat in 
need of urgent attention.  All-terrain vehicle and dirt bike use are no longer threats. 
 
The recovery goal is to maintain the abundance and distribution of growing plants of 
Slender Bush-clover at Ojibway Park at current or greater levels by reducing threats, 
and if the species is extant in the seed bank at the other two subpopulations, to 
increase the number of growing plants present there to pre-1995 levels.  The protection 
and recovery objectives are to:  

1. maintain or improve habitat suitability at the three existing sites;  
2. reduce presence of invasive species at the three existing sites;  
3. fill knowledge gaps; and  
4. increase population size and extent if deemed feasible.   
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It is recommended that a habitat regulation cover all three Windsor sites and that at 
Ojibway Park the entire opening where the species occurs plus a protective zone of 50 
m around the outside of the opening be prescribed.  A definition of "opening" is given in 
the body of the text.  At Tallgrass and Black Oak Heritage Parks it is recommended that 
a 50 m zone around the former area of live plants be prescribed as habitat to protect the 
seed bank and allow disturbance to occur even though live plants have not been seen 
in recent years.  It is recommended that the Tallgrass and Black Oak sites be 
prescribed for 50 years unless live, growing plants of Slender Bush-clover re-emerge in 
which case habitat would remain prescribed beyond this time.  It is recommended that 
restoration populations be regulated if they are planted within the three parks where the 
species is endangered and in natural vegetation but not in garden beds. 
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Figure 1.  Flowering clusters of Slender Bush-clover showing both the showy and the 
non-opening flowers. (Photo: P.A. Woodliffe.  This photo may not be reproduced 
separately from this document without permission of the photographer.) 
 
Species Biology 
Slender Bush-clover is a perennial that comes up each year from underground woody 
rhizomes.  Clewell (1964) counted the annual growth rings on rhizomes of Hairy Bush-
clover (L. hirta) and Wand-like Bush-clover (L. intermedia) in southern Indiana and 
found plants lived up to 13 to 17 years, which may give an indication of the potential life 
span of the growing plants of Slender Bush-clover as well.  Like other plants in the 
Legume family, Slender Bush-clover has nitrogen-fixing bacteria in nodules on the 
rhizome (Yao et al. 2002).  This symbiotic association enables Slender Bush-clover to 
grow in nitrogen-poor soils. 
 
In Ontario, Slender Bush-clover flowers in August and September and produces both 
open (chastogamous) flowers and closed (cleistogamous) flowers that self-pollinate.  
Both kinds of flowers produce viable seed.  The ratio of the different flower types 
produced may change in response to different environmental conditions or stresses 
(Clewell 1964, Schutzenhofer 2007).  More closed flowers are produced when plants 
are stressed.  These flowers have smaller petals and no nectar and require less energy 
to produce.  Thus, they may be a smaller energy investment that guarantees 
reproduction when conditions are less than optimal. 
 
The open flowers of Slender Bush-clover are likely pollinated by a variety of insect 



Recovery Strategy for the Slender Bush-clover in Ontario 
 

 3

species, with bees, butterflies, and moths probably being the main pollinators (Pratt 
1986).  Clewell (1966) observed honeybees and several types of bumblebees on bush-
clovers in Indiana.  Simpson (1999) removed competing species in plots to see if 
Slender Bush-clover was limited by pollination.  In the first year, she found an increase 
in insect visits but no increase in seed-set and concluded that pollination was already 
above a threshold level for seed set.  In the second year, she found a stronger 
correlation between insect visits and amount of seed set because overall visitation was 
low.  This suggests that Slender Bush-clover can be limited by pollination depending on 
conditions for pollinators in any given year. 
 
Both the showy and non-opening flowers of Slender Bush-clover produce viable seeds.   
However, seeds of non-opening flowers have slightly lower viability (Schutzenhofer 
2007).  Schutzenhofer (2007) examined the effects of herbivory on the production of 
both types of flowers and found that herbivory resulted in an increase in the ratio of non-
opening flowers over showy flowers.  Since seeds of non-opening flowers have lower 
viability, this change in ratio may have consequences for overall reproductive success.  
No significant difference was found in germination rates between seeds produced from 
showy flowers and those of non-opening flowers, but rates for both types of seeds were 
low.  No analysis has been done that would take into consideration any benefit provided 
if herbivory results in increased seed dispersal distances or improved seed germination 
rates.  It can be speculated that the amount of herbivory within a patch, as well as the 
parts of the plant eaten, may make a difference. 
 
The seeds of Slender Bush-clover have a hard, impervious seed coat that permits them 
to pass unharmed through animal digestive systems and to remain viable in the soil for 
long periods of time.  The seed coat must be scarified or disrupted in some way before 
germination can occur.  Passage through an animal gut may improve germination for 
seeds of Slender Bush-clover.  Blocksome (2006) found improved germination rates for 
seeds of Chinese Bush-clover (L. juncea var. sericea) after passage through the gut of 
quail.  Clewell (1966) reported a 100% germination rate for seeds of Slender Bush-
clover manually scarified with a scalpel versus 0% for seed that was not scarified.  As 
well, Clewell (1966) successfully germinated seeds taken from a 54-year-old herbarium 
specimen, showing that under some conditions seeds may remain viable for many 
decades.  The actual time that Slender Bush-clover seeds can remain viable outdoors in 
soil is unknown.  If seeds do not pass through an animal gut, some other natural 
process may be needed to disrupt the seed coat.  It can be speculated that fire or 
possibly abrasion by sand may provide this function. 
 
At the Ontario location for Slender Bush-clover, in the Ojibway Prairie Complex in the 
City of Windsor, a number of animals and birds are present that may eat the seeds of 
Slender Bush-clover, including White-tailed Deer (Odocoileus virginianus), Northern 
Bobwhite (Colinus virginianus), Wild Turkey (Meleagris gallopavo) and Mourning Dove 
(Zenaida macroura), as well as many small mammals such as mice and rats (Pratt 
1986, Blocksome 2006, Ojibway Nature Centre 2012).  The seed of Slender Bush-
clover may be dispersed by animals if eaten and expelled in feces at another location.  
It is not known whether animals are the main dispersal vector of Slender Bush-clover, 
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Figure 2.  Historical and current distribution of Slender Bush-clover in Ontario. 
  Solid circle: extant population consisting of three subpopulations in the Ojibway Prairie 
Complex in the City of Windsor.  Open circle: historical record from the Leamington area 
not seen since 1892. 
 
Table 1.  Conservation ranking for Slender Bush-clover by state or province 
(NatureServe 2012). 
 
State or Provincial Conservation Rank States with this rank 
Critically imperilled (S1) New Hampshire, Ontario 
Imperilled (S2) Wisconsin 
Possibly vulnerable (S3?) New York 
Apparently secure (S4) Iowa, Virginia, West Virginia 
Secure (S5) Delaware, Kentucky, New Jersey, North Carolina 
Not ranked (SNR) Alabama, Arkansas, Connecticut, District of Columbia, Florida, 

Georgia, Illinois, Indiana,  Kansas, Louisiana, Maryland, 
Massachusetts, Michigan, Mississippi, Missouri, Ohio, 
Oklahoma, Pennsylvania, Rhode Island, South Carolina, 
Tennessee, Texas; 
Mexico: Nuevo Leon 
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In Ontario, Slender Bush-clover is present only in the Ojibway Prairie Complex in the 
City of Windsor.  In that area, the species has been documented from three sites, 
Tallgrass Heritage Park, Black Oak Heritage Park, and Ojibway Park, all of which 
qualify as subpopulations of a single population or occurrence according to the criteria 
used by the Natural Heritage Information Centre (NHIC 2012)1.  All three sites are in 
parks managed by the City of Windsor, Department of Parks and Recreation. 
 
The species was first discovered at Tallgrass Heritage Park in 1977.  Plants were 
observed there in 1978, 1979, 1982, 1984 and 1997 but were not found in 2000 or 2011 
(NHIC 2012).  Abundance was not documented except in 1984 when approximately 150 
plants were reported.  In 2000, the site was reported to be too shaded-in and dense with 
understory vegetation (NHIC 2012), and the loss of the Slender Bush-clover plants at 
this site has been attributed to natural succession (COSEWIC 2012a). 
 
In 1993, a single Slender Bush-clover plant was observed in Black Oak Heritage Park 
along a walking trail.  The site was visited in 1997 and 2011 but the species was not 
found and may have been destroyed by all-terrain vehicles (ATVs) (COSEWIC 2000, 
COSEWIC 2012a). 
 
In 1979, Slender Bush-clover was discovered at Ojibway Park.  The plants were not 
found in 1984 for the first COSEWIC status report (Pratt 1986) but were observed and 
documented in 1986, 1997, 2000 and 2011 (COSEWIC 2000, NHIC 2012).  Abundance 
of Slender Bush-clover at this site is shown in Table 2. 
  
Table 2.  Abundance of Slender Bush-clover at the Ojibway Park site (NHIC 2012) 
 
Date Abundance Observers 
1979 ~50 plants P.D. Pratt 
1984 0 P.D. Pratt 
1986 "a few" M.J. Oldham 
1997 160 K. Cedar 
2000 >24 D. Jacobs, P.D. Pratt, P.A. 

Woodliffe & K. Cedar 
2011 165 S.R. Brinker, M.J. Oldham, C.D. 

Jones 
 
Due to Slender Bush-clover's long-lived seed viability, it is possible the species may be 
extant in the seed bank and could potentially reoccur at any of the three sites in the 
Ojibway Prairie Complex even though live plants of Slender Bush-clover have only been 
seen in recent years at the Ojibway Park site.  Therefore, all three sites must still be 
considered extant locations. 
 
Only generalized conclusions can be made about population trends because the 
populations have not been consistently observed, but overall there appears to be a 

                                            
1 All patches that occur within 1 km of each other are considered to belong to the same population or 
occurrence.  Patches at greater distance may also be included if there is no significant break or change in 
the habitat.  See NHIC (2012) for a detailed definition of occurrence. 



 

decline i
Heritage
success
Oak Her
the data
160 in 1
years in 
 
Historica
collected
been rel
converte
Bush-clo
not back
(COSEW
 
 

 H1.4
 
In Cana
patches 
opening
(Securig
canaden
spicata)
Land Cla
location 
pers. co
sites wh
the spec
be assu
The spe
not appe
competit
Ojibway
 
The requ
periodic 
habitat c
with that
from nat
bare gro
disturba
clover p
1948 air
so the tr

in populatio
e Park site, 
sion (COSE
ritage Park

a show man
997 to 165 
Ontario ap

ally, Slende
d by Macou
located des
ed to agricu
over from th
ked up by a
WIC 2000). 

Habitat Ne

da, Slende
of exposed
s in oak wo

gera varia), 
nse), Feath
, and Spott
assification
is describe
mm. 2012)

here vegeta
cies occupie
med that D

ecies require
ear to be ab
tion from su

y Park wher

uirement fo
drought or

conditions. 
tch from a b
tural succes
ound probab
nce.  Pratt 
lants were 
r photos sho
rail may als

Recovery S

on size in th
from 150 p

EWIC 2000)
, probably f

ny fluctuatio
in 2011 (N

ppears to be

er Bush-clov
un in 1892 (
spite many 
ulture (Pratt
he Niagara 
a collected s

eeds 

r Bush-clov
d sandy soi
oods with L
Black Oak 
er Three-aw

ted Knapwe
n (ELC) veg
ed as Dry B
 or possibly
tion cover h
es the open

Dry Tallgras
es full sun a
ble to grow 
urrounding 
re the speci

or open soil 
r anthropog
 Without it, 
build-up of 
ssion, beco
bly resulted
(1986) repo
located in a
ow an open
o have pre

Strategy for th

he last 25 y
plants in 19
), is certainl
from ATVs,
ons and an 
NHIC 2012).
e one of de

ver was als
(NHIC 2012
focused se
t 1986).  In 
Region ma

specimen a

ver is restric
il.  In 2011,
ittle Blueste
(Quercus v

wn (Aristida
eed (Centau
getation type
Black Oak T
y Dry Black
has increas
n patches w
s Prairie (T
and open g
in dense s
vegetation

ies currentl

indicates t
enic disturb
the open g
leaves and

oming unsu
d from fire b
orts that at 
an area wh
n trail a few
viously pro

he Slender Bu

 7

years.  The 
84 to 8 plan
ly a decline
 is another 
overall slig
.  However,

ecline and p

so present i
2).  Howeve

earches.  Th
addition, th

ade by W. S
and the reco

cted to dry-
 the Ontario
em (Schiza
velutina), C
a purpurasc
urea stoebe
e (Lee et a

Tallgrass Sa
k Oak Tallgr
sed and clo
within these
TPO1-1) wo
ground for e
hade or wit
 (Pratt 1986
y occurs is 

hat some ty
bance) is ne
ground wou
d organic m
itable for S

but now like
the Tallgra
ere the gro

w metres ea
vided some

ush-clover in O

loss of the 
nts in 1997

e.  The loss 
decline.  A
ht increase
, generally,

possibly the

in the Leam
er, the popu
he area is n
here is a his
Scott in 189
ord is cons

-mesic tallg
o habitat w

achyrium sc
Canadian Ti
cens), Dens
e) (NHIC 20
l. 1998) of t
avannah (T
rass Wood

osed in mos
e vegetation
ould also pr
establishme
thstand eve
6, COSEW
approxima

ype of distu
eeded for m

uld be expe
aterials and

Slender Bus
ely comes m
ass Heritage
ound was sc
ast of where
e disturban

Ontario 

plants at th
7 to 0 in 201
 of the plan

At the Ojibw
e from the p
 the trend i

e loss of site

mington are
ulation ther
now heavily
storical rep
96; howeve
idered likel

grass prairie
was reported
coparium), C
ick-Trefoil (
se Blazing 
012).  The 
the current 

TPS1-1) (P.A
land (TPW 
st of the ope
n communit
rovide suita
ent of seedl
en moderat

WIC 2000).  
ately .33 ha

urbance (su
maintenanc
cted to bec
d to fill in w

sh-clover.  H
mainly from
e Park site,
craped.  He
e the plants
ce.  Howev

he Tallgrass
11, likely du
nts at Black
way Park sit
previous hig
n the last 2
es. 

a, where it 
re has neve
y urbanized
ort of Slend

er, the repor
y an error 

e relicts with
d to be sand
Crown Vetc
(Desmodium
Star (Liatris
Ecological 
Ontario 

A. Woodliff
1-1) at the 

en area.  A
ty types, it c
ble habitat.
lings and d
te levels of 
The openin
. 

uch as fire, 
ce of suitab
come cover

with vegetat
Historically,

m other type
, Slender B
e adds that 
s were locat
ver, he also

s 
ue to 
k 
te, 
gh of 
25 

was 
er 
d or 
der 
rt is 

h 
dy 
ch 
m 
s 

fe, 
 

As 
can 
.  
oes 

ng at 

le 
red 
ion 
, 
es of 
Bush-

ted, 
o 



 

reports t
within 10
maintain
 
The freq
habitat m
Pratt (19
and was
observe
especial
a period
there wa
Bush-clo
degrade
disturba
frequent
 
Optimal 
(Pratt 19
the last 
species 
Argus an
within 1 
and only
Still, it is
of sites a
 
COSEW
during fi
fields. O
listed as
(Aristida
fruited P
 
In Michig
open wo
(Voss 19
locations
global ra
is found 
 
 

 L1.5
 
In Ontar
hundred

that spring 
00 m of the
n the openn

quency at w
may becom
986), the sc
s therefore 
d little appa
lly in the ce

d in which fi
as almost n
over plants 
ed in the 13
nce may be
t end of tha

habitat for 
986), but sp
25 years, p
frequently 
nd White 19
m of Slend

y three of th
s possible th
as well. 

WIC (2012a)
eldwork in 

One of these
s Threatene
a purpurasc
Panic Grass

gan, Slende
oods (espec
985, Reznic
s and in a w
ange, the s
at latitudes

Limiting F

rio, Slender
ds of square

Recovery S

fires burne
e population
ness of the 

which distur
me too heav
crape at Ta
roughly 26 
arent chang
entre of the 
re and hum

no open min
were found
 years betw
e needed e

at range sin

Slender Bu
pecies com
possibly ind
associated
977, 1982 a

der Bush-clo
he former ra
hat some o

) listed 34 p
September
e, Dense Bl
ed, and thre
cens – S1), 
s (Dicanthe

er Bush-clo
cially oak), 
cek et al. 20
wider range
pecies is no
s more nort

Factors 

r Bush-clov
e kilometres

Strategy for th

d through t
n in 1976, 1
area during

bance is re
vily vegetate
llgrass Her
years old i

ge in the sit
scraped ar

man disturba
neral soil pr
d.  Thus, it 
ween 1984 
every 3 to 1
ce plants h

ush-clover c
position in 
icating an o
 with Slend
and 1983, a
over.  Of th
are species

of this differe

plant specie
r of 2011.  M
lazing Star 
ee are listed
Tall Coreo
lium sphae

over is foun
prairies, sh
011).  It is u

e of habitats
ot restricted
therly than 

er is extrem
s of tallgras

he Slender Bu

 8

he area in 
977 and 19

g the time t

equired, or t
ed to be su
ritage Park 
n 1986.  Be
te, indicatin
rea, during 
ance were 
resent (COS
appears the
and 1997. 
3 years, an
ad nearly d

contains a s
the habitat 
overall deg
der Bush-clo
and Argus a
ese, only tw

s were pres
ence may b

es growing 
Most are pr
(Liatris spi

d as rare in
psis (Coreo

erocarpon—

d in 17 cou
hores, fields
unknown w
s in Michiga
d to sandy s
Windsor. 

mely limited
ss prairie an

ush-clover in O

1978, 1980
984, so it is
hat the hab

the time pe
itable, is un
probably da
etween 197
ng a very slo
that nine-y
occurring s
SEWIC 200
e habitat be
 It can be s

nd probably
disappeared

specific ass
has probab
radation.  P
over and 12
and Keddy 
wo of the fo

sent in 2011
be due to th

within 1 m 
rairie-obliga
icata) is fed
 Ontario: A
opsis tripter

—S3) (COSE

unties in ha
s, railroad b

why the spec
an than in O
soils, and in

d by a lack o
nd savanna

Ontario 

0 and 1983 
s possible th
bitat remain

eriod over w
nknown.  Ac
ated from a

75 and 1986
ow rate of s

year period.
sporadically
00) and onl
ecame sign
speculated 
y closer to t
d after 13 y

sociation of
bly change
Pratt (1986)
2 rare spec
1984) that 

ormer frequ
1 (COSEW
he reduction

of Slender 
ates or spec
derally and 
Arrow Feath
ris—S2), an
EWIC 2012

bitats that i
banks and o
cies occurs
Ontario.  Th
n some sta

of suitable 
ah documen

and occurr
hat fire help

ned suitable

which the 
ccording to
around 195
6, Pratt 
succession
  This was 

y.  By 1997
ly eight Sle
nificantly 
that fire or 
he more 

years. 

f prairie for
d somewha
) listed 12 
cies (based 

were found
uent associa
IC 2012a). 
n in the num

Bush-clove
cies of old 
provincially

her Three-a
nd Round-
2b, NHIC 20

include dry 
open hills 
s in more 
hroughout it
ates the spe

habitat.  Of
nted in earl

red 
ped 
e.   

o 
8, 

, 
also 
, 
nder 

bs 
at in 

 on 
d 
ates 
 
mber 

er 

y 
wn 

012). 

ts 
ecies 

f the 
ly 



 

settleme
agricultu
from the
are sma
occurren
prairie h
isolated 
limits the
 
Mature f
may red
these se
which hi
vectors, 
not an in
Silky Bu
 
It is poss
a limitati
must se
Ontario 
occasion
 
Finally, t
thus at r
storm.  A
as part o
could re
area of o
 
 

 T1.6
 
Observe
Altered D
The mos
from fire
disturba
vegetati
Bush-clo
of other 
loss of th
all three
vegetati
possible
 

ent times, o
ural use and
e Ojibway P
all (less than
nce of wildf

habitat for S
from one a

e ability of S

fruiting plan
duce the rep
eeds require
istorically m
etc.) may n

nherent lim
ush-clover (

sible that th
ion to Slend
t seed befo
than it is in
nally results

the populat
risk of being
A severe st
of an exper
move the e
only 9 by 4 

Threats to

ed Threats 
Disturbance
st serious c
e suppressio
nce of som
on, coverin
over does n
plants is a 
he populati
 locations f
on is likely 

e loss of the

Recovery S

only about 2
d residentia

Prairie Com
n 2 ha) and
fire, are sev
Slender Bus
another by d
Slender Bu

nts of Slend
productive c
e scarificat

may have pr
now be unc
itation in th
Lespedeza

he climate o
der Bush-cl
ore the end 
 the core o
s in low or l

tion of Slen
g destroyed
torm wiped 
rimental res
entire popul

m (COSEW

o Surviva

e Regime 
current thre
on or other 

me type, nat
ng up the op
not compete
serious de
on.  Degrad
for the spec
the main fa

e Tallgrass 

Strategy for th

2100 ha or 0
al developm
plex and ar

d isolated.  N
verely comp
sh-clover is 
distances o
sh-clover to

der Bush-clo
capacity of 
ion before t
rovided this
common or 
e genus sin

a cuneata) a

of Ontario, t
lover.  The 
of the grow
f the specie
lost seed se

der Bush-c
d by a singl
out a popu

storation (R
lation, espe
WIC 2012a

al and Rec

at to Slend
r changes to
tural succes
pen ground
e well with 
triment that
dation of ha
cies being i
actor respo
Heritage P

he Slender Bu

 9

0.5% rema
ment (Bakow
reas on Wa
Natural eco
promised in
highly frag

of hundreds
o expand in

over produc
the species

they can ge
s process (s
no longer o

nce some s
are invasive

the norther
species flo

wing season
es' range in
et in years 

clover in Ca
e stochasti

ulation that 
R. Ludolph, 
ecially since
). 

covery 

er Bush-clo
o the natura
ssion takes
 required fo
surrounding
t can ultima
abitat contin
n protected
nsible for th
ark populat

ush-clover in O

ains, with th
wsky and R
alpole Island
ological pro
n such sma
gmented int
s of metres 
nto new are

ce only a fe
s (COSEW
erminate an
such as fire
occur.  Low
species of b
e on rangel

rn part of th
owers at the
n.  This tim
n the centra
when there

anada is ve
c event, su
had been p
pers. comm
e the live pl

over is degr
al disturban

s place and 
or germinat
g vegetatio
ately lead to
nues to be 
d, managed
he lack of g
tion (COSE

Ontario 

e majority l
Riley 1994).
d, most rem

ocesses, su
ll patches. 

to small pat
or more.  T

eas (COSEW

ew hundred
WIC 2000).  

nd the natu
e, specific ty
w reproduct
bush-clover
land (Block

he species r
e end of the
e frame is s

al Midwest, 
e is early fro

ry small an
uch as a floo
planted in L
m. 2012).  A
lants curren

radation or 
nce regime
open area

tion and gro
on, so the in
o a complet
an active th

d parks.  Th
growing pla
EWIC 2012a

lost to 
.  Today, ap
mnant patch
ch as the 
 Suitable 
tches that a
This probab
WIC 2000)

d seeds, wh
In addition,
ral factors 
ypes of ani
tive capacit
rs, such as 
ksome 2006

range, may
e summer a
shorter in 
and probab

ost or snow

d isolated a
od or wind 

Lambton Co
A single eve
ntly occupy

loss of hab
.  Without 
s fill in with
owth.  Slen
ncreased co
te decline a
hreat despi

he filling in o
nts and 
a). 

part 
hes 

are 
bly 
.  

hich 
, 

mal 
y is 

6). 

y be 
and 

bly 
wfall. 

and 

ounty 
ent 
y an 

bitat 

 
der 
over 
and 
ite 
of 



 

Periodic
Slender 
remove 
Ojibway
Whether
burning 
Park site
build-up
exposed
 
Invasive
Crown V
Knapwe
clover p
spread q
species.
indicatin
 
Crown V
quickly a
to preve
succeed
where S
due to it
rare in th
woody s
out shor
 
Historica
In the pa
subpopu
breaks p
ATVs pr
requires
parks wh
Slender 
suitable 
not reco
types of 
where n
 
 

 K1.7
 
Whether
and Blac

c burning is 
Bush-clove
leaf litter a

y Park and T
r due to low
done was i
es.  Lack of
 of leaves a

d soil. 

e Species 
Vetch (Secu
eed (Centau
lants (COS
quickly, tak
.  None of t
ng that their

Vetch forms
and has ten
ent erosion. 
ded in cove
Slender Bus
ts allelopath
he vicinity o
species that
rter plants. 

al threats 
ast, ATV an
ulations (Pr
plants and c
robably also
s.  All terrain
here Slend
Bush-clove
habitat in t

ommended,
f human dis
o harm is d

Knowledg

r Slender B
ck Oak Her

Recovery S

conducted
er have bee
nd blacken 
Tallgrass P
w intensity, 
insufficient 
f fire or othe
and organic

urigera vari
urea stoebe
SEWIC 2012

e over ope
hese speci
r presence 

s a low grou
nacious roo
 According

ring up mos
sh-clover is 
hic effects (
of the Slend
t is present

nd dirt bike 
ratt 1986).  
causes rutt
o contribute
n vehicles a
er Bush-clo
er plants bu
the absence
 but the iss

sturbance m
done may b

ge Gaps 

Bush-clover 
ritage Parks

Strategy for th

 within the 
en burned o
soil.  Howe
rairie Herita
low frequen
to maintain
er disturban
c materials 

ia), Autumn
e ssp. micra
2a).  These
n ground a
es is menti
is a recent 

und cover t
ots, it is freq
g to COSEW
st of the op
found.  Sp

(secreting to
der Bush-cl
t in the hab

use occurr
All-terrain v
ing and dis

ed to mainta
and dirt bike
over occurs
ut it has als
e of natural
sue is ment
may be bene
be difficult.

is still pres
s is a know

he Slender Bu

 10

Ojibway Pr
occasionally
ever, the fre
age Park (P
ncy or a co
n the habita
nce contrib
(dead plan

n Olive (Ela
anthos) are
e non-native
nd eliminat
oned by Pr
occurrence

hat carpets
quently plan
WIC (2012a
pen sand pa
otted Knap
oxins from 
over plants
itat.  It has 

red near the
vehicle use

splacement 
aining the e
es are no lo
s.  This has 
o removed 
l disturbanc
ioned here 
eficial, altho

sent and via
ledge gap t

ush-clover in O

rairie Comp
y in the pas
equency of
P.D. Pratt, p
ombination, 
at at the Tal
utes to hab

nts and gras

eagnus um
e present wi
e species h
te most othe
ratt (1986) o
e. 

s open sand
nted in high
a), in 2011 t
atches in th
pweed is kn

its roots int
s.  Autumn 
the capacit

e Canadian
e can be a t

of soil.  Ho
exposed gro
onger perm
eliminated
a factor tha

ce.  Reinsta
to show th

ough strikin

able in the s
that must b

Ontario 

plex and all 
st with enou
f burns has 
pers. comm
it appears 
llgrass and 

bitat loss by
ss) to cover

mbellata) an
ithin 1 m of

have the ca
er surround
or COSEW

d.  Because
hway constr
this species

he small pra
nown to be h
to the soil).
Olive is a fa
ty to grow t

n Slender B
threat if it da
owever, dist
ound the sp

mitted in the
 the threat 
at helped to
ating ATV u
at light leve
ng the corre

seed bank 
be filled in o

three sites
ugh intensit
been low i

m. 2012).  
that the 
Black Oak

y allowing a
r patches o

nd Spotted 
f Slender B
pacity to 
ding plant 

WIC (2000), 

e it spreads
ruction proj
s had alrea
airie remna
highly invas
 It was liste
ast-growing
tall and sha

ush-clover 
amages or 
turbance fro
pecies 
 protected 
of damage
o maintain 
use is certa
els of some
ect balance

at Tallgrass
order to kno

s for 
ty to 
n 

k 
a 
of 

ush-

s 
ects 

ady 
nt 
sive 
ed as 
g 
ade 

om 

e to 

inly 
e 
e 

s 
ow if 



 

these tw
require r
clover p
Researc
seeds p
 
Many ot
occurren

 th
 th

m
 p
 s
 g
 a

p
 c

a
 th

th
 

The loca
to assist
 
 

 R1.8
 
All subp
of Winds
plants a
addition
Ojibway
the frequ
be adjus
suitable 
Vetch an
Slender 
 
In 2005,
for Tallg
(Ambros
and con
complem
commun
rare or a
Slender 

wo sites (wh
recovery ef
lants to be 

ch to fill the
resent in a 

ther knowle
nce and po
he viability o
he frequenc

maintenance
roductivity 
eed viability
enetic uniq
vailability o
ollination;  
urrent rates
nd  
he severity 
hreat (e.g., 

ation and he
t with poten

Recovery 

opulations 
sor.  No mo
nd habitat d
, controlled

y Prairie Pro
uency and 
sted to ensu
habitat and

nd Autumn 
Bush-clove

 the Tallgra
grass Comm
se and Wal
serve a rep

ment of plan
nities.  This
at risk, all of
Bush-clove

Recovery S

here live Sle
fforts.  In ad
successful
se gaps ge
controlled 

edge gaps n
ssibly for th
of the occu
cy and inten
e and impro
(i.e., amou
y and germ

queness and
of pollinator

s and distan

of the threa
shading, co

ealth of any
ntial future r

Actions 

of Slender 
otorized veh
degradation

d burning is 
ovincial Nat
intensity of 
ure burning
d possibly p
Olive have

er site (P.D

ass Recove
munities of S
dron 2005)
presentative
nt and anim
 strategy co
f which are
er is one of 

Strategy for th

ender Bush
ddition, the 
ly re-establ

enerally req
environmen

need to be f
he other two
rrence;  
nsity of bur
ovement; 
nt of seed s

mination rate
d possible e
s and degre

nces of see

at from inva
ompeting fo

y transplant
restorations

Complet

Bush-clove
hicles are a
n from ATV
done in Oj

ture Reserv
f burning in 
g actually co
provides ne
e been remo
. Pratt, pers

ery Team p
Southern O
).  The over
e network o

mal species
overed 138
 restricted t

f these spec

he Slender Bu

 11

h-clover pla
processes 
lished from
uires taking
nt. 

filled to guid
o sites.  Th

ning that co

set and effe
es;  
effects of in
ee of relian

ed dispersa

asive specie
or pollinator

ted occurre
s. 

ed or Un

er are within
allowed, so 
Vs and dirt b

ibway Park
ve, and Spr
Slender Bu

ontributes t
ew areas fo
oved period
s. comm. 2

roduced the
Ontario and 
rall goal of t
of tallgrass 

that inhabi
8 plant spec
to or assoc
cies.  While

ush-clover in O

nts have no
needed to 
 the seed b
g soil cores

de recovery
ese include

ould be ben

ects of wea

nbreeding; 
nce on self-

al and availa

es as well a
rs, allelopa

ences would

derway 

n parks tha
the threat o

bikes has b
k, Tallgrass 
ring Garden
ush-clover 
to the on-go

or colonizati
dically by h
2012). 

e draft Nati
Associated

the plan wa
communitie
it these dive
cies and 45
ciated with t
e most reco

Ontario 

ot been see
allow Slen

bank are no
s and germi

y for the Oj
e limited un

neficial for h

ather);  

 
fertilization

ability of an

as the mec
thy, etc.).   

d also be u

at are mana
of damaged

been elimina
 Prairie He

n Natural A
habitat prob
oing mainte
ion.  Invasiv
and at the 

ional Recov
d Species a
as to recove
es, along w
erse ecolog

5 animal spe
tallgrass ec
overy efforts

en recently
der Bush-

ot known.  
inating all 

jibway Park
nderstandin

habitat 

 versus cro

nimal vector

hanism of t

seful to kno

aged by the
d or broken
ated.  In 
ritage Park
rea, althoug
bably need
enance of 
ve Crown 
Ojibway Pa

very Strateg
at Risk 
er, reconstr

with the full 
gical 
ecies that a
cosystems. 
s have sinc

) still 

k 
g of:  

oss-

rs; 

the 

ow 

e City 
n 

k, 
gh 
s to 

ark 

gy 

ruct, 

are 
 

ce 



Recovery Strategy for the Slender Bush-clover in Ontario 
 

 12

shifted to working on species individually, this plan brought a lot of attention to the 
benefits of recovering the ecosystem as a whole in order to improve the situation for 
many species together.  There are still several multi-species recovery plans being 
developed and implemented from this group of species. 
 
From 1985 to at least the mid-1990s, Slender Bush-clover was grown in gardens at the 
Ojibway Nature Centre using seeds from the Tallgrass Park site (COSEWIC 2000, R. 
Ludolph, pers. comm. 2012).  The plants were planted out by the Rural Lambton 
Stewardship Network as part of restoration work in the historical range of tallgrass 
prairie.  However, the main location where plants were successfully growing was 
destroyed in a storm and information on any other locations has been lost.  The species 
is reportedly easy to grow and is good for attracting wildlife (R. Ludolph, pers. comm. 
2012).  A few plants still survive in the garden at the nature centre (P.D. Pratt, pers. 
comm. 2012). 
 
The Ojibway Prairie Complex, which consists of several parks, has been well studied 
and botanized, so the area is well known and has been searched intensively without 
finding additional sites for Slender Bush-clover.  Furthermore, many other Ontario 
prairie sites have also been well studied and searched for species at risk, and Slender 
Bush-clover has not been found.  This includes Walpole Island (Walpole Island Heritage 
Centre 2006).  The species also has not been found during new field work in the 
corridor of the Detroit River International Crossing (Canada-U.S.-Ontario-Michigan 
Border Transportation Partnership 2009), in which several new populations of other 
species at risk have been discovered (G.E. Waldron, pers. comm. 2010, P.A. Woodliffe, 
pers. comm. 2010).  Thus, it is rather unlikely that additional populations of Slender 
Bush-clover will be found. 
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Relative 
Priority 

Relative 
Timeframe 

Recovery 
Theme 

Approach to Recovery 
Threats or 

Knowledge Gaps 
Addressed 

Critical Short-term Management 
and 
Stewardship 

2.3 Plan and execute appropriate actions to reduce 
invasive species presence. 
-- Search for partners and volunteers to help with 
labour. 

 Invasive species 

Necessary Ongoing Monitoring and 
Assessment

2.4 Monitor effects of 2.3.  Invasive species 

Necessary Ongoing Management 
and 
Stewardship

2.5 Based on 2.4, plan next actions. Consider frequency 
and intensity at which action is required. 

 Invasive species 

3. Fill knowledge gaps. 

Critical Ongoing Research 3.1 Plan and conduct research on seed bank of Slender 
Bush-clover. 
-- Search for partners to conduct research. 

 Whether a viable seed bank 
is present  

 How to bring Slender Bush-
clover back from seed bank 

Beneficial Long-term Research 3.2 Plan and conduct research on other knowledge 
gaps as funding and partners become available. 

 Population viability and 
productivity  

 Seed viability and 
germination  

 Genetics 
 Pollinators  
 Dispersal rates and 

distances 
 Severity of threats  
 Location and health of 

transplanted populations 

4. Increase population size and extent if deemed feasible. 

Necessary Long-term Management 4.1 Establish new populations as feasible to prevent 
extirpation of the species due to stochastic events 
and as a precaution in case of failure to manage 
current threats. 

 All threats 
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Relative 
Priority 

Relative 
Timeframe 

Recovery 
Theme 

Approach to Recovery 
Threats or 

Knowledge Gaps 
Addressed 

Beneficial Long-term Management 4.2 Pending outcome of 1.4, conduct recovery actions to 
increase presence of Slender Bush-clover at all 
three sites. 

 Limiting factor: small 
population. 

Beneficial Long-term Management 4.3 Pending outcome of 3.1, conduct recovery actions to 
increase presence of Slender Bush-clover from seed 
bank. 

 Limiting factor: small 
population. 
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In establishing the area to be prescribed as habitat in a regulation, several 
considerations need to be mentioned. 
 
First, although seeds of Slender Bush-clover are known to remain viable for decades, it 
is unknown whether Slender Bush-clover is still viable in the seed bank at the Black Oak 
and Tallgrass Heritage Park sites.  Therefore, it is recommended that all sites where 
Slender Bush-clover has been observed in the Ojibway Prairie Complex come under a 
habitat regulation even if no live plants are present, until this knowledge gap is filled or 
until a 50-year time limitation has passed (see #4 below). 
 
Second, the habitat of Slender Bush-clover must have periodic disturbance in order to 
remain suitable.  This disturbance may come from several different types of activities or 
processes including some types of human usage.  Therefore, it is recommended that 
legal regulation and protection of habitat should not cause the exclusion of all human 
activities from the regulated area. 
 
Third, the current habitat of Slender Bush-clover occurs within the recognizable ELC 
types, Dry Black Oak Tallgrass Savannah or Dry Black Oak Tallgrass Woodland.  
However, suitable habitat is only some small open patches within the savannah or 
woodland matrix, so the habitat required is much smaller than the entire ELC vegetation 
type polygon.  Thus, ELC vegetation type is not a precise enough guide to prescribe 
habitat. 
 
Finally, although dispersal habitat is an important consideration for recovery, for Slender 
Bush-clover it is not possible to base the size of the habitat to be prescribed on 
dispersal distances.  Dispersal in animal or bird feces is unpredictable, and the 
distances covered by these vectors may be quite large, even on the order of kilometres. 
 
Therefore, it is recommended that habitat be prescribed as follows: 
 
1) At Ojibway Park, where live Slender Bush-clover plants continue to be observed, it is 
recommended that the regulated habitat include the entire opening in which the plants 
occur, as well as a protective zone of 50 m around the outside of the open area, 
including any disturbed, human-made components such as scraped areas since light 
soil disturbance may be helpful to the species.  Should any suitable openings extend 
beyond the 50 m, it is suggested that all of this open area also be prescribed.  For this 
prescription, "open" or "opening" may be defined as the area in which total tree cover is 
less than 25 percent, with ground dominated (greater than 50%) by herbaceous plants, 
shrubs or exposed soil, and not shaded by trees.  These criteria are consistent with the 
ELC characteristics of tallgrass prairie and cultural meadow (Lee et al. 1998).  The 
boundaries of the opening at Ojibway Park would be the point at which tree cover 
becomes continuous and the ground too shaded.  The exact boundary line of the 
Ojibway Park opening is probably best assessed and mapped in the field. 
 
A distance of 50 m has been shown to provide a minimum critical function zone for the 
maintenance of microhabitat properties, such as light, temperature, litter moisture, vapor 



Recovery Strategy for the Slender Bush-clover in Ontario 
 

 19

pressure deficit and humidity for rare plants.  A study on micro-environmental gradients 
at habitat edges (Matlack 1993) and a study of forest edge effects (Fraver 1994) found 
that effects could be detected as far as 50 m into habitat fragments.  Forman and 
Alexander (1998) and Forman et al. (2003) found that most roadside edge effects on 
plants resulting from construction and repeated traffic have their greatest impact within 
the first 30 m to 50 m.  In addition, in the case of Slender Bush-clover, a 50 m protective 
zone may also provide additional area for seed dispersal by small animals. 
 
2) At the Tallgrass and Black Oak Heritage Park sites where live Slender Bush-clover 
plants have not been seen for some time, it is still possible that fire or other disturbance 
could create new habitat and allow new Slender Bush-clover plants to arise from the 
seed bank.  Therefore, it is recommended that habitat be regulated at these sites in 
order to protect the seed bank and to allow suitable disturbance to occur.  However, 
these sites are currently not open enough to use the characteristics listed in #1 to 
prescribe habitat, so other criteria are suggested. 
 
At these sites, it is recommended that a zone of 50 m be drawn around the outside of 
the approximate former location of live Slender Bush-clover plants and that the resulting 
polygon be prescribed as habitat.  The area inside this polygon is similar to the size of 
the habitat where the current live plants are present, which is the current known 
minimum patch size for suitable habitat for this species.  As well, 50 m is recommended 
as a protective distance because if Slender Bush-clover is present in the seed bank, it 
may be important to maintain microhabitat conditions so that some future disturbance 
may be able to recreate suitable habitat and allow new plants of Slender Bush-clover to 
emerge. 
 
3) Should any new populations of Slender Bush-clover be discovered or should new live 
plants emerge at Tallgrass or Black Oak Heritage Parks, it is recommended that the 
criteria of #1 should be applied to the new site. 
 
4) Due to the long-lived nature of the seed, it is recommended that sites where Slender 
Bush-clover plants are no longer found be regulated for a period of 50 years unless live 
plants reappear (in which case habitat would be prescribed as per #1) or it can be 
shown that there is no viable seed bank.  The time that Slender Bush-clover seeds can 
remain viable in the seed bank is an unknown, as is the natural periodicity of 
disturbance that would create new habitat, such as a stand-replacing forest fire.  
Furthermore, the area surrounding Black Oak and Tallgrass Heritage Parks is urban, so 
the possibility that a major forest fire would be allowed to burn unchecked is highly 
unlikely.  Therefore, after a period of time, it can be assumed that new suitable habitat 
conditions are not going to be created, regardless of whether or not there is a viable 
seed bank.  The period of 50 years should be given to allow ample time for recovery 
actions, such as habitat clearing and controlled burning, to be considered and 
undertaken. 
 
5) Slender Bush-clover is legally listed as endangered within Ojibway, Tallgrass 
Heritage and Black Oak Heritage Parks.  If any populations of Slender Bush-clover are 
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planted for restoration within the parks where the species is endangered, it is 
recommended that they be protected by a habitat regulation, according to the criteria in 
#1 above.  It is recommended that restoration populations in these three parks be 
regulated as long as they are within natural or semi-natural vegetation (e.g., not in 
garden beds). Populations planted elsewhere would not require regulation unless a 
change is made to the way the species is listed in ESA 2007. 
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GLOSSARY 
 
Ascending: Sloping or leading upwards.  Describes leaves or other parts that point up. 
 
Axil: The angle where a leaf joins the stem. 
 
Chastogamous flower: A flower that opens to allow pollination by outside agents, such 

as insects or the wind. 
 
Cleistogamous flower: A self-pollinating flower that sets seed without opening. 
 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC): The 

committee established under section 14 of the Species at Risk Act that is 
responsible for assessing and classifying species at risk in Canada. 

 
Committee on the Status of Species at Risk in Ontario (COSSARO): The committee that 

is responsible for assessing and classifying species at risk in Ontario. 
 
Conservation status rank: A rank assigned to a species or ecological community to 

convey the degree of rarity at the global (G), national (N) or subnational (S) level. 
These ranks, termed G-rank, N-rank and S-rank, are not legal designations. 
Conservation status is ranked on a scale from 1 to 5 as follows:  

1 = critically imperilled  
2 = imperilled  
3 = vulnerable 
4 = apparently secure  
5 = secure 
 

Corolla: The petals of a flower, usually in a whorl around the reproductive organs. 
 
Ecological Land Classification:  A system for evaluating different types of vegetation, 

such as Sugar Maple Deciduous Forest, Cattail Mineral Shallow Marsh, etc.  The 
current standard for Ontario is based on the work by Lee et al. 1998. 

 
Endangered Species Act, 2007 (ESA): The provincial legislation that provides protection 

to species at risk in Ontario. 
 
Fix nitrogen: To take atmospheric nitrogen and change it into a form that is accessible 

to living organisms. 
 
Forb:  A broad-leaved, herbaceous plant. 
 
Nodule: A swelling on a leguminous root containing symbiotic bacteria. 
 
Prairie obligate: A species that only lives in the prairie ecosystem because it must have 

prairie conditions to survive. 
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Rhizome: A horizontal stems that grows along the ground. 
 
Scarification: To make cuts or scratches or to break the surface of something. 
 
Species at Risk Act (SARA): The federal legislation that provides protection to species 

at risk in Canada. This act establishes Schedule 1 as the legal list of wildlife 
species at risk. Schedules 2 and 3 contain lists of species that at the time the Act 
came into force needed to be reassessed. After species on Schedule 2 and 3 are 
reassessed and found to be at risk, they undergo the SARA listing process to be 
included in Schedule 1. 

 
Species at Risk in Ontario (SARO) List: The regulation made under section 7 of the 

Endangered Species Act, 2007 that provides the official status classification of 
species at risk in Ontario. This list was first published in 2004 as a policy and 
became a regulation in 2008. 

 
Symbiotic: Interaction between different organisms that usually provides a mutual  

advantage to both. 
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