Salvia apiana Jepson
LAMIACEAE

Synonyms: Audibertia polystachya Benth.
Ramona polystachya Briq.
Audibertiella polystachya Briq.
Salvia californica Jepson not Bdg.

General Description.—White sage is a rounded, 1 to
2.5 m tall shrub of low elevations that has highly
aromatic, 3 to 9 cm long, whitish to pale gray-green
leaves that persist throughout the year. The thick,
petioled, lance-oblong leaves have crenulate margins
and are covered with short appressed hairs and oil
glands that give the leaves a silvery sheen. The
attractive white to pale lavender flowers with short
greenish calyx are clustered in compact cymose
branches of a tall graceful, often pink-tinged
inflorescence (thyrsoid panicle) that extends from 0.5
to 1.5 m above the foliage (Munz and Keck 1968).
The lower lip of the two-lipped corolla is long and
ruffled and obstructs the corolla tube, whereas the
upper lip is reduced to a small lobe. Anthers release
most pollen prior to maturity of stigmas. The two
stamens are exerted to about 15 mm, diverging up
and outward from their insertion on the lower lip.
The exerted stigma protrudes forward about 15 mm
beyond the floral tube. There is a north to south and
east to west geographic gradient in floral morphology
(Meyn and Emboden 1987). For example, longer lips
occur toward the coast. On the desert edge, there is a
form with more compact inflorescences called S.
apiana var. compacta Munz (Munz and Keck 1968).
Plants have n = 15 chromosomes (Epling and others
1962). The four nutlets are about 2 to 3 mm long,
somewhat rectangular, narrow in cross-section,
keeled on one side, convex on the other side, and
often grey-brown to light brown.

white sage

Range.—White sage ranges from Santa Barbara
County, California south to the middle of Baja
California and east to the western edge of the
Colorado desert and is an important component of
inland and coastal sage scrub vegetation, with peak
abundance in Riverside, Orange, and San Diego
Counties, California. It is found on dry slopes and
benches in many plant communities below 1500 m
(occasionally higher), including chaparral, coastal
sage scrub, yellow-pine forest, and the upper edges of
desert scrub (Munz and Keck 1968).

Ecology.—Plants often thrive in droughty soils and
in habitats with high summer temperatures. Westman
(1981a) reports occurrence on coarse to loamy soils
derived from sandstone, conglomerate and sandstone,
shale, granitic/dioritic rocks, and volcanic rocks. In
western Riverside County, plants also occur on
serpentine outcrops (author’s observation). White
sage tends to occur with Artemisia californica Less.
and FEriogonum fasciculatum Benth. Plants are
notably drought tolerant even though roots are
thought to be less than 1.5 m deep (Hellmers and
others 1955). The crowded, whitish leaves are often
held vertically and become folded during drought,
likely adaptations for keeping leaves cool. In addition
many leaves dehisce late in the dry season. In a desert
wash in Baja California during summer drought, leaf
conductance, transpiration rates, and turgor potentials
were high, and plants did not show signs of drought
stress (Schmitt and others 1993). In chaparral, white
sage had higher water potentials throughout the day
well into the summer drought than did most of the
evergreen shrubs measured (Poole and Miller 1975).
Water potentials decreased late in the dry season and
recovered after November at the end of the seasonal
drought. The roots of white sage form associations
with arbuscular mycorrhizal fungi that may also
assist plants in low nutrient and droughty habitats
(personal communication, James Beaver, Indiana
University, Bloomington).

Fire is a normal disturbance factor of most plant
communities within which white sage occurs.
Following fire, this shrub frequently sprouts from
distinct basal burls (Keeley 1998), but year-old
seedlings are killed by fire, and repeated burning kills



mature plants (Zedler and others 1983). Seedlings
can emerge from the seedbank in the first season after
fire, but reported densities are low (Zedler and others
1983, Keeley 1998), and high intensity fires can kill
seeds (Keeley and Fotheringham 1998).

Reproduction.—Inflorescences arise from the upper
nodes in spring and produce flowers from late May to
July. Based on the floral morphology, only some of
the larger bees are capable of transferring pollen to
the highly exerted stigmas. Grant and Grant (1964)
report three species of Xylocopa and a species of
Bombus as effective pollinators. Hummingbirds,
honeybees, bombyliid flies, and small species of
native bees (primarily Anthophora, Diadasia, and
Osmia) sometimes visit flowers (Grant and Grant
1964) but are thought to be ineffective as pollinators.
The protandrous flowers and presence of interspecific
hybrids are consistent with an outcrossing breeding
system. Inflorescences are large and many-flowered,
making some self-pollination likely. The small
nutlets fall from the dried calyx during mid to late
summer but are secondarily dispersed by harvester
ants and seed caching rodents. Seed traps revealed
that seeds dispersed up to 3 m away and that there
was a higher secondary removal rate of seeds in
coastal sage scrub (80 percent) than in grassland (0
percent) or the ecotone of the two habitats (about 40
percent) (DeSimone and Zedler 2001).

Establishment and Growth.—Seedlings emerge in
the cool wet season in late winter to early spring and
can take 2 years or more to reach maturity, depending
on rain patterns and growing conditions. Seedling
establishment in shrublands is associated with gaps in
mature vegetation and within grasslands in areas
where herbs have been removed by gophers
(DeSimone and Zedler 1999, 2001). Seedlings show
a relatively high growth rate, little herbivore damage
and they fold their leaves in response to drought
(DeSimone and Zedler 2001). In plots that were hand
weeded and seeded in a twice-normal rainfall year,
about a quarter of the seedlings survived to the
second year (Storms 1999). Seedling survival is
expected to be much lower in dry years and weedy
areas. Most growth occurs after winter rains begin
and continues until the soil becomes dry in summer.
Leaf growth over the season results in a seasonal
dimorphism in leaf size (Westman 1981b). Smaller
leaves are produced on short shoots that develop
from leaf axils along the main elongated stems and
are often retained when the older, longer leaves
dehisce during drought. With the return of seasonal
rains, the short shoots elongate into long shoots, and
the retained short leaves continue to expand and
subtend the next generation of short shoots and
leaves.

Hybridization.—Epling (1938) reports that white
sage hybridizes with other Salvias with the same
chromosome number, including S. mellifera Greene,
S. munzii Epl., S. leucophylla Greene, S. clevelandii
(Gray) Greene, S. eremostachya Jeps., S. pachyphylla
Epl. Ex Munz., and S. vaseyi (Porter) Parish. Hybrid
zones between S. mellifera (black sage) and white
sage are especially common. Their hybrids are fully
viable but, on average, suffer reduced fertility relative
to parental species (Epling 1947a, Meyn and
Emboden 1987), and there are fewer seeds/flower in
F1 backcrosses to both parental species (Grant and
Grant 1964). Hybrids exhibit a range of intermediate
floral and leaf traits (Epling 1947a, b, Anderson and
Anderson 1954) and differ in leaf anatomy (Webb
and Carlquist 1964). Most hybrids are thought to be
F1 crosses or backcrosses to black sage and they tend
to grow close to the parental types.

Although black and white sage overlap in range,
they have different habitat affinities. Their ranges
overlap in most of coastal southern California, but
white sage is not found north of Santa Barbara
County and it ranges farther south into Baja
California and eastward into the edge of the desert
than does black sage. Both species can occur
intermingled, but black sage tends to be found in
flatter and wetter areas, while white sage is usually
on drier slopes (Epling 1947a, Anderson and
Anderson 1954, Grant and Grant 1964, Gill and
Hanlon 1998). As such, most sites contain a single
species, but hybrids are present at most sites where
the species co-occur (Meyn and Emboden 1987).

Authors have speculated about factors that may
limit the success of hybrids and maintain black and
white sage as distinct species. Epling (1947a) first
suggested that hybrids were less adapted to wet sites
than black sage and less adapted to dry sites than
white sage, but that they may be better adapted to
recently disturbed conditions. Hybrids usually occur
on recently disturbed areas, suggesting that hybrids
are better adapted to intermediate habitats (Anderson
and Anderson 1954, Meyn and Emboden 1987).
Within a natural hybrid zone, Gill and Hanlon (1998)
found that xylem pressure potential was significantly
higher in white than in black sage, that hybrids were
intermediate to the two parental species, and that
white sage drops fewer leaves during drought. These
data support that white sage is more drought adapted
than black sage. It is possible that selection will
maintain the integrity of the hybrid zones if the
intermediate hybrids do better in intermediate
habitats relative to their performance in the main
habitats of the parental species.

The potential for reproductive isolation of the
species within areas of overlap has been examined



most thoroughly by Grant and Grant (1964),
augmenting earlier observations (Epling 1947a,
Anderson and Anderson 1954). Black sage generally
flowers earlier than white sage and the short overlap
in flowering time of one to several weeks limits
hybridization. In addition, white sage has large,
highly modified flowers that are pollinated almost
exclusively by large carpenter and bumblebees
(Xylocopa and Bombus), while black sage has
smaller, unmodified flowers that are pollinated
primarily by honeybees and small native solitary
bees.

Seed germination.—Keeley (1987) showed that
exposure to 70 °C for 1 hour followed by incubation
in light substantially increased germination over
controls, that heat shock for 5 minutes at 100 °C had
no effect, and that exposure for 5 min at 120 °C killed
seeds. Leachate from charred wood did not increase
germination (Keeley 1987), but cool smoke treatment
increased germination (Keeley and Fotheringham
1998). Liquid smoke can also be used to significantly
increase germination (author’s observation).

Horticulture.—The generally rounded form with
attractive whitish leaves and long graceful, pink-
tinged inflorescence stalks make this an attractive
shrub for background areas of dry landscape gardens
(Perry 1992, Keator 1994, Clebsch 1997). Plants
require full sun, well-drained soil, do not tolerate
constantly damp conditions, and are sensitive to
conditions below —7 °C (Keator 1994, Clebsch 1997),
although populations in desert scrub are likely to be
more cold tolerant than those from coastal locations.
Plants should be kept dry all summer long. Clebsch
(1997) recommends trimming back the dried
inflorescence stalks to encourage compact growth.
Plants can be easily started from seeds in the fall or
planted from containers.

Growth and Management.—Because of its
historical abundance, fast growth, attractive nature,
and importance to the biodiversity of sensitive sage
scrub habitat, white sage is used in many restoration
and roadside revegetation projects, especially in
endangered sage scrub vegetation. Both container
plants and seeds are used successfully in dry-land
restoration in southern California. Seeds are collected
from the dry, fruiting inflorescences, usually in July
and August, depending on site, and processed to
remove chaff and insects. S&S Seeds (Carpenteria,
CA) and Mirov and Krabel (1939) report 715,000 to
750,200 bulk seeds’kg, with often 70 percent purity
and 50 percent germination. Seeds should be planted
before the onset of the cool rainy season. If seed
germination tests show low germination but high
seed viability, seeds can be treated with dry or liquid

smoke before sowing. If liquid smoke is used, seeds
must be air-dried prior to dry broadcasting. Dormant
seeds can result in a beneficial seed bank and
establishment over several years. Hydroseeding can
be successful on steep slopes and road cuts. Shallow
planting methods such as hydroseeding and
imprinting are likely to produce higher germination
than drilling because seed germination is improved
with exposure to light. Based on seedling survival
data (Storms 1999, DeSimone and Zedler 2001), even
under well-weeded and rainy conditions, fewer than
25 percent of seedlings should be expected to survive
through their first year. This species has decreased
dramatically in percent cover in western Riverside
County since the early 1930’s (Minnich and Dezzani
1998). Successful restoration will depend on
controlling the factors associated with its decrease,
especially invasive plants and fire frequency, so that
shrubs can establish, mature, and buildup a seed
bank.

Benefits.—White sage leaves are an important
browse of mountain sheep in the winter and spring
(Perry and others 1987). Leaves contain essential oils
and a variety of diterpines and triterpenes, including
carnosic acid, oleaolic acid, and ursolic acid, some of
which have been linked to the medicinal use of white
sage by native Tribes. Some may also deter many
herbivores (Dentali and Hoffman 1992). A tincture of
the leaves has been used internally as a diaphoretic
and diuretic, and externally to wash skin. The tincture
may have antimicrobial properties. Antibacterial and
antifungal activity of several compounds have been
verified in vitro (Dentali and Hoffman 1992). In
addition to medicinal use, the dried leaves have been
used as a smudge and crushed as a soapless shampoo
(Bean and Saubel 1972, Moore 1989). Seeds have
been used as food and leaves for flavoring.
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