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dry, and long green forage period. They 
also considered the impact of grazing on 
perennial grasses by conducting clipping 
studies. Based on their clipping studies, 
they concluded that purple needlegrass 
plants would fully recover and produce 
seed under moderate grazing intensity in 
the fall and winter, whereas late spring 
grazing could injure the plants. 

The University of California's inter-
est in improving California's rangelands 
continued in the 1940s. The University of 
California, Davis, hired agronomist, R. M. 
Love to find replacement forage spe-
cies, and he spent 15 years testing native 
perennial grass species, includingNasseOa 
spp., Melica spp., Danthonia calijornica, 
Agrostis spp., Bromus spp., Elymus spp., 
and Sporobolus spp. (Kay et al. 1981). 

Love also considered the impact 
of grazing on these species. He seeded 
perennial grasses and legumes and studied 
the effect of spring grazing treatments with 
sheep. He found that early intensive grazing 
before the annuals headed out reduced 
the competition and resulted in the most 
vigorous perennials, which included 
purple needlegrass (N pulchra) and 
nodding needlegrass (N. cernua) (Love 
1944). He later devoted special attention 
to needlegrass species (Love 1951, 1954). 

Love's research led him to select two 
strains of purple needlegrass and nodding 
needlegrass to be certified by the California 
Crop Improvement Association in 1948 
(Love 1948). Lack of interest in the public 
and private sectors kept these certified 
strains from being widely planted in 
California rangelands. Nonnative perennial 
grass species, such as Harding grass and 
orchard grass, proved to be easier to reseed 
and more palatable to livestock (Kayetal. 
1981). 

Meanwhile, other researchers acknowl
edged the naturalized annual-dominated 
grassland in California and began learning 
about appropriate grazing management 
practices for this grassland ecosystem 
(Bentley and Talbot 1951; Love 1945). 
They studied how to manage annual 
grasslands for vegetation composition 
(Heady 1956) and for soil protection and 
forage production (Bartolome et al. 1980). 
They also began studying grazing strategies 
to control invasive, less-desirable exotic 
species, such as foxtail barley (Hordeum 
jubatum), medusahead (Taeniatherum 
caput-medusae), and yellow starthistle 
(Centaurea solstitial is ). 

Interest in restoration has renewed 
interest in understanding how to establish 
and manage native California grassland 
species. Research projects focused on 
restoring native perennial grasses have 
reaffirmed the challenge of their estab
lishment, especially from seed (Dyer et 
al. 1996; Stromberg and Kephart 1996). 
Other studies have determined that the 
more abundant and faster-growing annual 
grass species can form dense stands, mo
nopolize resources, and restrict the growth 
and survival of perennial grass seedlings 
(Bartolome and Gemmill 1981; Dyer et al. 
1996; Dyer and Rice 1997; Hamilton et al. 
1999; Brown and Rice 2000). A compre
hensive review of native grassland research 
conducted throughout California attempted 
to quantitatively evaluate the potential 
for use of grazing and prescribed fire as 
tools to enhance native grass populations 
(D'Antonio et al. 2001). Unfortunately, 
they found only a few studies that exam
ined the impact of grazing and fire on 
native plants, and many of these studies 
lacked replication of treatment or controls 
to be included in a quantitative analysis. 

Identifying Realistic Restoration 
Goals 

Many conservation efforts on California 
grasslands have focused on the goal of re
storing grasslands to some pre-settlement 
condition. This goal has proven to be un
realistic because not only is it difficult and 
costly to establish native perennial grasses, 

To increase the chances of 

grassland restoration success, 

it may be prudent to focus 

restoration effort on coastal and 

upland sites, where rainfall and 

rainy season length are greater, 

and to avoid sites with shallow 

soils. 

there is also uncertainty about the histori
cal composition and extent of California 
native grasslands. One popular theory sug
gests that California's pristine prairie was 
dominated by purple needlegrass Wassella 
pulchra) (Clements 1934). Clements came 
to this conclusion by observing nearly pure 
stands of purple needlegrass along railroad 
rights-of-way. 

The theory that many of California's 
current grasslands were formerly 
dominated by woody vegetation and not 
"pristine" prairie (Cooper 1922) has been 
less popular, but is receiving growing 
scientific support (Hamilton 1997). 
Cooper noted numerous examples where 
repeated burning, often intentionally, was 
sufficient to eliminate woody vegetation 
and replace it with weedy annuals. Some 
annual grassland sites may have in fact 
previously been dominated by coastal scrub 
(Hopkinson and Huntsinger 2005) or 
native annuals (Solomeschch and Barbour 
2004) and not perennial bunchgrasses. 

Given the uncertainty about the as
semblage of native plants on a given site, 
restoration project planning must be char
acterized by clear thinking and fact -finding 
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