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etermining an appropriale spe-

wies [l [or cenlsdeal restoration

ut 4 given site can be challenging,

It not anly entails an atteont (o

determine the composition of
e winlisturhed larget stace, but also the
degree o which these species may tolerate
disturbed abiolic conditions g whal is
feasible economically.

When delernmining reference species for
a restoration site, practitioners often look
tor reamnant populations of natives at the
site itsell, and if native populations are too
fowe, they trn 1o nearly areas with similar
environmmental variables where the native
flova is more intact.

Upland prairies in California have heen
leavily invaded by non-native annuals; na-
tive species are sparse or lave been entirely
replaced (Noss ot al. 199%), Furthermore,
there i very Little record of the compaosi-
tion of native California praivie (lora prior
o its destruction, Because of this lack of
inforimation, surveys of remaining pockets
af native fora are essedial (o the attempt
Lo piece tosether 4 list of species appropri-
Me for restoration in 4 given region.

Both native grasses and forbs have an
extensive range throughout California
srasslands, and the relative abundances of
different grassland guilds and specics vary
stgmilicantly across the lindscape (Beete
1947, Heady 1988, Stromberg ot al. 2001).
Large-seale variation appears o be due o
climatic influences {Burcham 1957, Heady
atal, 19917, bt thiere s alse stgifican
remonal viariation, the cause of which
hecomes maore diffiendt o inderprel.

Potentially confounding milluences
include soil conditions, topographical vari-
ation, competition among species, and ¢ur-
rent and historic land use (especially with
respect W prior tilling and geazing), For

:’.x:lTH]ﬂt‘. m i s!ud}' in Monterey Gounty,
land cultivation was determined to be the
overriding factor in describing e distribu-
lion of native grassland species compared
lo gopher abundance, wrazing, and slope,
but this factor could not be separated from
soil Lype, as all loams had been cultivared
{Stromberg and Griffin 19496),

More fundamentally, there is still no
agreement on the historic community
stricture of sifes in the Central Valley and
adjacent foothills, The traditional view has
Desern thal mative pland conununities were
tlominated by perennial bunchgrasses
{(Heady 1938, Schiffiman 2007),

[owever, there is increasing realization
Wit o sleomg forb component also existed
(Hamilton 1997, Minnich 2008). At the
very least, perennial amlannoal forbs filled
e interstitial spaces hetween bunch
grasses (Heady 1988). Less conservalively,
these communities may have been domi-
Pated by forbs, with only minere yeass com-
ponents, This position has been forcefully
aroued in Richard Minnich's new bools,
California’s Fading Wildflowers (Minnich
2008, and references therein)

The latest cdition of Terresiriad
Vegetation of Califeesda (Barbour et al.
2007, -although still cmphasizing the
Iraditional view of Central Valley grasslands
dominated by perennial bunchgrasses,
does mention the allernative possibilite of
forb dominance (. 371

Curiously, both species lists m their
“Yalley Grassland™ chapler show strong
forb components. One (Table 14-3) is for
a {nomenative} annugl grassland site that
lists no native grasses but six native forb
species, The olher (Table 14-4) is for a
*relict bunchgrass™ sile that lisls ree
native grass species and {ilteen native forb
species,

Maulka Schilfiman COOT) in Califienia
trraassiarnds also discusses the possibility of
a muich more ferb-dominated Central Yal-
ley prairie, We have observed, as have oth-
ers e, vk Solomesheh, Glen Tholstein,
Peter Hoplinson, pers. comim.) that in
Brothy “pernnand™ siles amd sites converted
to dominance by exotic annual grasses.
ey native forb species persist. We prefer
the use of the word “praivie” for these
communities, becase it allows lor eilher
inlerpretation of species dominance,

Praivie restoration in California has
historically emphasized restoring peren-
nial hunchprasses, oflen (o he delriment
of forh species (Stromberg et al. 2007).
Increasingly, restorationists are realizing
that the restoration of other coosystem
components (forhs) is a vital part of good
ecological restoration. Bven if not domi-
nant, these farlis may contribule signifi-
cantly to ecosystem function {including
nitreyzen lxation) and lovage quality.

We conducted a coarse level survey
to document the occurrence and gencral
abundance of uplad native [orb species in
prairies in the lower foothills adjacent to
the western edge of e Sacramento Yalley,
and 1o generate 4 reference list of these
speries o facilitate e enhancement of
species diversity in restoration projects in
the region.

Methods
Site Selection

Hased primarily on interviews will
local expuerts in orasslnd ecolosy, seven
sites in the western Sacramento Yalley
and adjacent foolhills were chosen that
were known fo contain an abundant and
species-rich nalive Jora of upland prairie
species (Fig, 1), These sites were: Laguina
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Regivnal Park (N387 18" W121759"), Capell
Yalley (N38"27" W122° 13"), Winters
Grassland (N38731"WI21°59°), Winters
Foollills (N38° 32 W122703"), Enulish
Hills (N33 26" Wi21" "), Gache Creek
(N38° 58" WI217307), and Edear Peak
Lowlands (N38"37 W121°047).

One of us (Lulow) surveved known
locations of rempant paiches that
remain in the region but also looked 10
adjacent areas with similar environmental
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Figure 1. Tha number of native forb spacies faund at each of the seven sites,

Table 1, Native forb species found in the seven survey sites.

Spedies Frequency

Luginus bicolor

Achiiflea mitlefolinm
Achyrachaena maollts
Brodiaea sp.

Castilleia attenuai
Chlaragatum sp,
Hemizonio congesta fuzuiifolia
Lotus humistratus
Microgus colifarnicys
Trifoliuir bifihm

. Trifolium clliolatium
chelostermma rapilatun capitatim
Erempriarfius seligerus
Grittddelia comporiim
Trifolium willdenowis

. Calacharius fulens
Delphinium variegatum vatiegatum
Lschscholzia californica
Luginus sweciideritus
Plantaga erectq

. Ramuncilus sp.
Sisyrinchium betfim

o Trifalim atbapurporesm
Triphysaria eriantia

. Triteleia taga

. Lastifleia exserta

. Charkiiesp,

Tricosterma fanceolatum
Weethin angustifolia
Allium membranaceum

. dscleamias rordifali
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conditions, Leotones, rocky ridge tops, and
north-facing slopes are pood places g i
rernnl rches, but there were abways

These ﬁllT"n.'tf:_l.'H WETE 110 HkiIHLIH“\.‘E.

We report species encountered while sur-
veying along transects in the spring

and summer over aspanof | e 2 days

Seiriaflirs

Surveys al a given site consisted of

several bell transects, with surveyors

reconting species encountered while shoely

SUrprises. per site. wealking in @ zigrag patfern, Survey transect
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Tahle 1. Contin ued |

Species Frequency  #ofsites(of  #ofsites{ofd)  Annual!  Geophyle Nitrogen — Commerdially |

Tlintap 10 intopEmost  Perennial Fixer Availahla
mestabundant  abundant
[Spring) {Simmer)
34, Castillzia sp, 2 1 A ,
33, Chorizanthe membrangcea 2 A X '
3. Clarkio affini 2 f\
35, Loflinsia heterapflla 2 A X |
6. Gilia tricolor ? i ¥ '
3. Nemizonia fitchii 2 Pl i
35, Linanthus cifiatus 2 1 fi
39, Linanthus pardflors 2 &
a. Linanehis sp. ? ()
A1, Lotus pursfimis Z ; fi 4 X
420 lupinns densiftors ? 1 ) A X
A3 Lupins formosys pa 1 | F b A
44, Magichothrys spp. 2 1 il
45, Placharis ciliosa ? 1 A H
46, Soxifragoceos 2 1 A
47, Wyethia helenioides ? 1 P H
48, Al s, 1 P X
49, Amsirckia menziesii 1 1 il %
50, Amsinckio sp. 1 A
1 Apiaceas 1 1 i
52, Asclepias erfocarma 1 1 P b
53, Asclepias fasciculars 1 J P ki
54, Colandrinia ciffara 1 fi ¥
55 Chamaesyce ocellila 1 1 A
56, Lriogonum sp, 1 F
57, Erfophyium lanatum 1 1 P X
58, Goaphalium sp. 1 A
54, dosthenio coliformica 1 1 f X
olt,  Lupinus albifrons 1 # : X
81, Lupinis nanus 1 f k! X
i, Mahviarene 1 &
b3, Memaphila menziesii 1 i J{
64 Perideridia kelloggi 1 1 A X
B5.  Trifolium depauperatim runcatum 1 [ b
66, Trifolium variegatum 1 1 fi X
67, Iola pedunculata 1 1 i X
Availability information from the California Native Plant Link Exchange: arves/fww, cipi. INra/INDEL HTML
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locations within eich site were selecied
when species on he preliminary list or
other nalive species were observed. The
tmber and fength of iransects condueted
at a given site increased with he overall
site area and the ared and frequency of
native forb populations enconnlered within
sites,

Species abundance was characterizd
45 dominant (3), abumdant (4), fre-
guent (3}, occasional (2) and rare (1)
(Kent and Coker 19923, Abundance
vitlues reported for species at a given sile
represent the average abundsmee value
lor transects surveyed at the site. Because
transects within sites were selected based
on Lhe seeurrence of talive specics,
abundance values are influted relatve to
their representation throughout the entire
site, These surveys were condueted in fhe
spring (all seven sites) and summer {four
sites) of 20022004, targeting months that
would overlap flowering periods far the
mitjority of specics aclive inoa given season,
Muliiple visits were made to determing the
aptimal timing for surveying each vear,
Cattle or sheep grazed four of the seven
sites at low levels of intensity,

Results

Across the seven sites, sl least 67 native
[l species were found in the remmnant
prairie flory (Table 1), The number of
tative praivie fork species neach site
ranzed from 20 to 30, with a mean ol 78
(Fig. 1), Many of these species were
widesprad: 25 species were observed in
more the Teall e sites surveved. There
were 14 lesuminous species on the list,
which presumably ave nilroger lixers.
S abunlint genera (fofies and
rifodizan are characterized s desirable
ftrage plants, A majority (41) of the forb
species found are commercially available,
althongh ot nevessarily as local ecotypes.
Mone are listed species, cither on stale or
Federal reatened or endangered lists,

There was great vaviation among siles
i species composition. There were also
severyl species that occurred repeatedly as
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relatively dominant, These include Lupines
frculor (six lists, most abundant in four),
Actyrachacnea mollis (six lists, mosi abun-
dant in one), Frifolisem willdenovii {five
lists, most abundant o onel, Loy b
frafus (four lisls, second most abundant in
wo), Brodiaea spp. (lve lists), Trifoliem
tificham (five lists), and Micropus catifor-
nicry (five lists).

Table 2. Native grass species found among
native forbs in the seven sites,

Hyrrnues glanicus Messelle cernug

E mltisetys . fenida

Hordewm sp. M. olehrer

Leymus triticoides  Pow secundy secunda
Melica californica  Valpia mictosiachys

summer surveys found lewer native
forb species, and at lower abundances,
than spring surveys (Table 1), These sume-
mier floras were dominaled by Hemizonia
corgesta uzidifolia for B, fifehii),
Eremuocarpus sefiperry, and Trichostoma
lanceolatim.

Across all seven sites, 2 total of en
nalive perennial grass specics were found
(Table 2). These grasses were not recorded
b site, but the loeal native Sriss species
richness was usually Far lower than this,
swnetimes as few as one or two species.

Discussion

The mumber of native forb species
was [ar greater than the number of native
grass species in lhese relict prairies. We
have also noted that even in more highly
invaded praivies withoul any relict stands
of native grasses, 2 few native forl species
still persist {see also Table 143 in Barbour
elal. 2007}, 1t appears that, a5 a whale,
tative forbs have been more resisland o
lueal extinetion than the native perennial
barnchgrasses, We do not know why this is
true, but possibilities include differences in
seed dormancy (i persistent seed bank),
differences i e competitive nature of
invasive species (especially exotic grasses),
o dlifferences in the relatve proportions
ane diversily of these guilds in the original
COmMUnIties.

This greater persistence may offer a tool
for reconstructing the original composi-
tion of Gentral Yalley prairics, an essenlial
step In restoration. By comparing renaanl
forb communities in more highls invaded
sites to the forb components of prairie
communities that are more intact, it iy
he possible w “back-transform® their lost
compuonents, including perennial grasses
{Solomeshch and Barbour, pers, comm.).

1015 not surprising that fewer forbs
were found in the swmmer survey in this
Mediterranean climate, but some species
veere only fowned i summer sureys: others
ey b restricted to even later in the vear.
Further research on how native forb eroups
with different seasonality competitively
interact witl caolic annoals and native
srasses would be helpful for determining
how one might bes! incorporate them into
the reslaration process.

The large number of forb species pres-
et in his vather coarse survey, their fune
tiomal diversity. their variete of cconomic
uses, and their aesthetic variety sugsest a
rich palette for ecological restoration. Re-
gardless of your position on the apprope
ale relative dominance of grasses and forbs
in the Central Valley siles, we encourage
greater use of these forhs in prairie and
rangeland restaralion,
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