
1 
 

Summary 

Introduction 

Distribution and Plant 
Communities 

Botanical and Ecological 
Characteristics 

Fire Ecology and 
Management 

Nonfire Management 
Considerations 

Appendix  

References 

 

Scutellaria mexicana, Mexican bladdersage 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Citation: Brahmsteadt, Taryn R. 2024. Scutellaria mexicana, Mexican bladdersage. 
In: Fire Effects Information System, [Online]. U.S. Department of Agriculture, 
Forest Service, Rocky Mountain Research Station, Missoula Fire Sciences 
Laboratory (Producer). Available: 
www.fs.usda.gov/database/feis/plants/shrub/scumex/all.html 

Figure 1—Mexican bladdersage in San Bernardino 
County. Creative Commons (Calflora) photo by Lynn 
Sweet. 



2 
Fire Effects Information System (FEIS) 

Summary 
This review summarizes the information that was available in the scientific 
literature as of 2023 on the biology, ecology, and effects of fire on Mexican 
bladdersage in North America. 

Mexican bladdersage is a shrub or subshrub that can grow to 2 m tall. It has 
wide-spreading branches ending in spine-like tips, photosynthetic stems, and 
small, drought-deciduous leaves. It spreads vegetatively by rhizomes and 
establishes by seed. 

Mexican bladdersage is native to North American warm deserts and occurs most 
often in washes, bajadas, plains, and hillslopes in the southwestern United States 
to northern Mexico. It is drought tolerant and typically grows in areas with 
winter-dominant or bimodal precipitation patterns. It often dominates desert 
wash scrub and Joshua tree woodlands and commonly occurs in a variety of 
other desert scrub communities. 

Fire typically top-kills Mexican bladdersage, and it may be killed by fire under 
some conditions. Based on comparisons of burned and unburned sites, 
abundance may increase after fire by resprouting from rhizomes or prolific 
seedling establishment. Degree of resprouting depends on fire and site 
characteristics. Populations also may decrease in density or cover after fire or 
show no specific pattern of response. 

Historically, plant communities dominated by Mexican bladdersage did not have 
enough fine fuel to carry fire in most years. Patches of vegetation were 
separated by large areas of bare ground, and cover of annual and perennial 
herbs was sparse and discontinuous, except after one or more relatively wet 
years. Fuel and fire regime characteristics in contemporary warm desert scrub 
communities have likely shifted outside the range of historical variation, 
primarily due to the introduction and spread of invasive grasses. Invasive 
grasses have fueled many wildfires in Mexican bladdersage communities over 
the last several decades. These fires may lead to permanent vegetation type 
conversion on frequently or severely burned sites. 

Climate models suggest that North American warm deserts may become 

https://www.feis-crs.org/feis/
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warmer and drier over the next century possibly causing a shift in Mexican 
bladdersage phenology. Shifts in the timing of moisture availability could result 
in changes in vegetation community structure and composition. Climate change 
and variability may benefit invasive plant species that may interfere with 
Mexican bladdersage establishment and persistence. 
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Introduction 

FEIS Abbreviation 
scumex 

Common Name 
Mexican bladdersage 
paperbag bush 
bladder sage 

Taxonomy 
The scientific name of Mexican bladdersage is Scutellaria mexicana (Torr.) A.J. 
Patton (Lamiaceae) [6,9,105,118]. Mexican bladdersage was recognized as the sole 
member of the genus Salazaria [115,165], until morphological [105] and genetic 
[124] taxonomic analyses determined that it is firmly nested within the genus 
Scutellaria. There are no recognized subspecies or varieties. 

Common names are used throughout this Species Review. See the Appendix for 
scientific names of plants and animals mentioned in this review and links to other 
FEIS Species Reviews. 

Synonyms 
Salazaria mexicana (Torr.) [38,68,161] 

Life Form 
Shrub 

Distribution and Plant Communities 

General Distribution 
Mexican bladdersage is native to all North American warm deserts— the Mojave, 
Sonoran, and Chihuahuan—and the transition zone to the Great Basin cold desert. 
It occurs in the southwestern United States and northern Mexico, from southern 
California and southern Nevada at its northern extent [38] (fig. 2), to northern Baja 
California Sur, Durango, and Nuevo León, Mexico in the south [42]. 

https://www.feis-crs.org/feis/
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It is unclear whether its distribution extends into southern New Mexico, although it 
occurs in both Arizona and Texas, as well as adjacent Chihuahua, Mexico [165]. 
Carter (1997) describes it as a “rare shrub of southern New Mexico counties” [32], 
and Allred et. al. (2020) states that no wild populations are known in New Mexico, 
but that it may occasionally escape cultivation [6]. 

 
Figure 2—Distribution of Mexican bladdersage in the United States. Map courtesy of the U.S. 
Department of Agriculture, Natural Resources Conservation Service [145]. Mexican bladdersage 
also occurs in northern Mexico [42], and it may occur in New Mexico [6,32,68,87,153]. 

States and Provinces  
United States: AZ, CA, NM, NV, TX, UT [68,87,145] 

Mexico: BCS, BHC, CHH, COA, DUR [88], SON [42], NLE [125] 

Site Characteristics 
Although Mexican bladdersage occurs in much of the Chihuahuan Desert, little 
information is available about site characteristics in that desert [91]. Most of the 
information in this section comes from sites outside of the Chihuahuan Desert. 

Mexican bladdersage grows in arid climates with bimodal or winter precipitation 
patterns. Annual precipitation over Mexican bladdersage’s distribution ranges 
from 5 to 40 cm, depending on elevation and location, and varies greatly from year 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/AboutFEIS/StatesProvincesKey.html


9 
Fire Effects Information System (FEIS) 

to year. Summer precipitation occurs during late summer monsoons, when 
localized, high-intensity thunderstorms deliver sometimes significant amounts of 
rain. All three of the North American warm deserts exhibit seasonal rainfall 
bimodality to some degree, with the relative contribution of winter precipitation 
generally decreasing from west to east. Precipitation peaks in winter in the Mojave 
Desert, grades from winter-dominant to summer-dominant precipitation across 
the Sonoran desert, and peaks in summer in the Chihuahuan Desert [86,144,170]. 

Mexican bladdersage is drought-tolerant [79], but extended drought may cause 
high mortality. For example, 100% mortality was recorded at one site in Joshua 
Tree National Park after 3 years of precipitation deficits, followed by a 4th year of 
extreme precipitation deficit [90]. 

Across its range, summer temperatures commonly exceed 89.6 °F (32 °C) and, 
although winters are relatively warm [73], temperatures drop below freezing (32 
°F/0 °C) with some regularity [86], although not usually for long durations. 

Mexican bladdersage has a wide elevational range, from about 300 m up to 1,900 
m (table 1) [9,71,153].  

Table 1—Elevational range of Mexican bladdersage by area. 
Area Elevational Range (m) 
Southwest 300-1,100 [153] 

Arizona Usually <900 [71]; 350-1,350 [33] 

California <1,900 [9]; <1,500 [98] 

 

 

California, Eastern Mojave 1,000-1,675 [142] 

Nevada 370-1,700 [68] 

Nevada, South-central 1,100-1,400 [12]; 700-1,280 [123] 

New Mexico 900-1,100 [87], 910-1,070 [32] 

Trans-Pecos Texas 670-940 [115] 

Utah, Washington County 940-1,400 [149,161] 

 

Mexican bladdersage occurs on a variety of landforms and topographic positions 
[83]. It is often abundant in frequently disturbed habitats including arroyos [12], 
canyons, and washes [136], and it can dominate disturbed upland sites [29] such as 
those grazed by livestock. It frequently occurs in washes that snake through upper 

https://www.feis-crs.org/feis/
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bajadas and in the arroyos and canyons of higher-elevation mountains [72]. It also 
occurs in undisturbed upland communities on cinder cones, alluvial bajadas [100], 
hillslopes, and alluvial terraces [109]. 

Mexican bladdersage often grows on dry, well-drained, coarse-textured soils. Soil 
textures include silty clays [100], sandy loams [133], sands [136], often with a large 
percentage of gravels [9] and cobbles [33]. Mexican bladdersage may dominate on 
soils derived from volcanic [133], calcareous [167], or granitic parent materials [29], 
typically of alluvial or colluvial origin [26,109,133]. 

Plant Communities 
Mexican bladdersage is a dominant or common component in desert wash scrub 
[12,72] and Joshua tree woodlands [99,111,141]. It is an indicator of upper bajada 
Mojave scrub and wash vegetation types (Thomas et al. 2002 cited in [72]). It is also 
common in, but does not typically dominate creosotebush scrub, blackbrush scrub, 
upland mixed desert scrub, and pinyon-juniper woodlands [47,101,109,141]. It 
occurs in perennial grass-dominated communities in the East Mojave highlands in 
Nevada and California and in semi-desert grasslands in west-central Arizona. [91]. 

Mexican bladdersage often dominates frequently disturbed warm desert arroyo 
and wash communities [12,54,68,86,142], and it may reach its largest size and 
greatest densities in desert washes [76]. In the Panamint Mountains in Death 
Valley National Park, Mexican bladdersage occurred most frequently in washes, 
dominating mid- and high-elevation washes, sometimes as the sole shrub. It also 
sometimes occurred on disturbed slopes, and on rocky southwest-facing slopes 
without evident disturbance [141]. 

Where Mexican bladdersage dominates upland sites, vegetation is often 
recovering from disturbances [29,123] such as fire, grazing, or other 
anthropogenic impacts [72,141]. Some Mexican bladdersage-dominated stands 
may be in a post-disturbance (or early-seral) “phase” of a previously stable 
vegetation community. These stands may not have well-defined unifying 
characteristics other than vegetative dominance by Mexican bladdersage [72]. 
Disturbed communities may be codominated by Cooper’s goldenbush 
[5,14,91,122], and have high cover of nonnative annuals, particularly of redstem 
stork’s bill [72]. 

https://www.feis-crs.org/feis/
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The following discussion is organized by vegetation Groups and Macrogroups 
described by NatureServe [101] and others (as cited), which correspond to 
Biophysical Settings (BpS) described by LANDFIRE [77]. 

Warm Semi-Desert Shrub & Herb Dry Wash & Colluvial Slope Group 
BpS: North American Warm Desert Riparian Systems – Stringers (11552) 

This group is part of the North American Warm-Desert Xeric–Riparian Scrub 
Macrogroup [101]. Mexican bladdersage is one of a wide variety of woody species 
that dominate these intermittently flooded washes and arroyos that dissect 
bajadas, mesas, plains, and basin floors throughout the warm deserts of the 
western U.S. and northwestern Mexico. This group is restricted to intermittently 
flooded upland drainages, which occur as linear or braided features within desert 
scrub- or desert grassland-dominated landscapes. Species composition and 
structure vary, ranging from sparse and patchy to moderately dense canopies. 
Stands are often distributed along drainage banks, but sometimes occur within the 
channel. Mexican bladdersage is a named dominant in one alliance and two 
associations within this group [101]: 

• Desert Almond – Mexican Bladdersage Northern Mojave Desert Wash Scrub 
Alliance 

o Mexican Bladdersage Shrubland Association 
o Burrobrush – Mexican Bladdersage Shrubland Association 

 
The Desert Almond – Mexican Bladdersage Northern Mojave Desert Wash Scrub 
Alliance is typically found in washes and canyon bottoms in Arizona and California 
between 750 and 1,900 m in the northern Mojave and Sonoran Deserts. Vegetation 
is characterized by an open to intermittent shrub layer dominated by Mexican 
bladdersage, desert almond, or the imperiled California endemic, Mojave Desert 
plum.  

 

https://www.feis-crs.org/feis/
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Figure 3—Dense cover of Mexican bladdersage in Mexican Bladdersage  
Shrubland Alliance [28] in Kern County, California. Photo by Dr. Richard  
W. Spjut, used with permission.  
 
The Mexican Bladdersage Shrubland Association is included in this group but is 
not defined by wash characteristics. It occurs on south- and west-facing slopes of 
volcanic cinder cones in Arizona, California, and Nevada. Mexican bladdersage 
dominates the shrub layer, often with rough jointfir and water jacket [47,101]. 
California recognizes a Mexican Bladdersage Alliance, which is classified as 
sensitive by the California Department of Fish and Wildlife [28]. 

Mojave Mid-Elevation Mixed Desert Scrub Group 
BpS: North American Warm Desert Riparian Systems – Stringers (11552) 

This group occurs over extensive areas of the Mojave Desert and Great Basin 
transition zone at mid-elevations above creosotebush – white bursage desert 
scrub and below desert woodlands. These communities are often dominated by 
blackbrush and a variety of desert scrub species including Mexican bladdersage. 
Mexican bladdersage occurs as a named codominant species in two associations in 
this group [101]: 

• Nevada Joint-fir - (Mexican Bladdersage, Burrobrush) Shrubland Association 

https://www.feis-crs.org/feis/
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• Joshua Tree / (Desert Almond, Mexican Bladdersage) Wooded Shrubland 
Association 

Mexican bladdersage occurs and may be subdominant in blackbrush scrub in the 
Mojave and Sonoran Deserts [22,60,128,141], particularly at the lower elevational 
extent of blackbrush stands in washes [81]. Mexican bladdersage is an important 
species in the Blackbrush Mojave Desert Scrub Alliance [101]. It is likely to have low 
cover in undisturbed blackbrush scrub and have higher cover on moderately 
disturbed (e.g., by grazing or fire) sites [72]. 

Mexican bladdersage occurs but does not dominate in the following groups: 

Mojave-Sonoran Bajada & Valley Desert Scrub Group 

BpS: Sonora-Mojave Creosotebush – White Bursage Desert Scrub (10870) 

Mexican bladdersage is among several species of shrubs and dwarf-shrubs that 
may be present to codominant in plant communities dominated by creosotebush 
and white bursage. These communities are characterized by an open, xeromorphic 
shrub layer and a typically sparse herbaceous layer with seasonal cover of annual 
grasses and forbs. Substrates are typically well-drained, sandy soils derived from 
colluvium or alluvium, and often are calcareous with a caliche hardpan or a 
pavement surface. Vegetation is often very sparse, and bare ground may be a 
major feature [101]. In southern Nevada, Mexican bladdersage occurred 
frequently in or near washes in creosotebush – white bursage communities [81]. 

Of five creosotebush – white bursage alliance types (i.e., site types) across the 
Mojave Desert, Mexican bladdersage codominated one of ten associations within 
the upper-elevation type [72].  

Great Basin Pinyon-Juniper Woodland Group 
BpS: Great Basin Pinyon-Juniper Woodland (10190) 

Mexican bladdersage grows in the open, shrubby understory of pinyon-juniper 
communities of the mountain ranges of the Mojave Desert region and eastern 
foothills of the Sierra Nevada into Arizona [33,97,107,127]. In the Colorado Desert, 
Mexican bladdersage, along with burrobrush, Parish’s goldeneye, Eastern Mojave 

https://www.feis-crs.org/feis/
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buckwheat, and Cooper’s goldenbush, may dominate early- to mid-successional 
stands after fire [127]. 

Mexican bladdersage is also characteristically present in the Utah Juniper – Joshua 
Tree / Black Grama Woodland Association in the Intermountain Utah Juniper Open 
Woodland Group [101]. 

Colorado Plateau Blackbrush – Mormon-tea Shrubland Group  
BpS: Colorado Plateau Blackbrush – Mormon-tea Shrubland (10780) 

Mexican bladdersage occurs in geographically distinct (i.e., distinct from the 
Mojave Mid-Elevation Mixed Desert Scrub Group) blackbrush-dominated stands 
with vegetation characteristic of the Colorado Plateau. Other widespread shrubs 
may be present, but not dominant, and the herbaceous layer is typically sparse 
and dominated by perennial grasses. Stands occur between 560 and 1,800 m on 
typically shallow, calcareous substrates on sandstone or limestone bedrock. 
Mexican bladdersage is likely more common in blackbrush-dominated stands than 
jointfir (i.e., Mormon-tea)-dominated stands [109]. 

Californian Annual Grassland & Forb Meadow Group 
BpS: California Central Valley and Southern Coastal Grassland (11290) 

Mexican bladdersage is one of several emergent shrub species that occur at low 
cover in the Menzies' Fiddleneck – Bristly Fiddleneck – Phacelia species Meadow 
Alliance, which is seasonally dominated by annual grasses and forbs. This alliance 
occurs in California on upland slopes, broad valleys, grazed or recently burned 
hills, and fallow fields. Soils are well-drained and loamy, and they are often subject 
to high levels of bioturbation [101]. 

North American Warm Semi-Desert Cliff, Scree & Pavement Sparse 
Vegetation Group 
This group consists of barren and sparsely vegetated stands where physical or 
chemical properties limit vegetative growth on a variety of landforms across the 
southwestern U.S. and northern Mexico in the Chihuahuan, Sonoran, and Mojave 
deserts, extending south along coastal areas around the Gulf of California [35,101]. 

https://www.feis-crs.org/feis/
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Botanical and Ecological Characteristics 

Botanical Description 
This description covers characteristics that may be relevant to fire ecology 
and is not meant for identification. Identification keys are available (e.g., 
[6,9,118]). 

Aboveground Description 

Mexican bladdersage is a perennial shrub [41] generally ranging in height from 0.5 
to 1.3 m [68], but occasionally growing up to 2 m tall [6,108,115]. Under some 
growing conditions, it may grow as a subshrub [95,165]. Plants exhibit intricate, 
wide-spreading branching, with living and dead branches intertwining and ending 
in rigid, spine-like tips [36,71,87,98,149,153]. Leaves are small and often sparse, 
growing up to 2 cm long and 1 cm wide, sometimes much smaller, [9,38]. Leaves 
are drought-deciduous [90,127], but green stems photosynthesize as much as 
leaves [8,50] and remain photosynthetically active for up to 5 years [36]. 

Buds at the base of leaves generally 
produce two bilateral [108], short-
stalked, two-lipped flowers from each 
of the 3 to 10 nodes closest to the end 
of the branch [9]. The calyces of 
flowers persist in fruit as distinctive, 
papery, inflated bladders [32,115,161], 
inspiring the common names 
“bladdersage” and “paperbag bush” 
[84,153]. Each fruit contains four 
nutlets [84,153]; however, not all 
nutlets mature [38]. 

Figure 4—Mexican bladdersage in flower and 
fruit with the distinctive inflated calyces that 
inspire the common names “bladdersage” 
and “paperbag bush.” Photo © 2010 Neal 
Kramer, used with permission. 
 

https://www.feis-crs.org/feis/
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Belowground Description 

Mexican bladdersage arises from intricately branched, narrow rhizomes [105] that 
spread close to the soil surface [134]. Although it spreads by these rhizomes, there 
is no common rhizome to all aerial stems. It may be that as new aerial stems 
develop from spreading rhizomes, those rhizomes detach from older rhizomes 
and stems [135]. 

Shoot mass of Mexican 
bladdersage slightly exceeds 
root mass, based on an 
average of five samples 
collected in a desert wash in 
the Mojave Desert in 
southern California. The 
average root mass was 72% 
of the average shoot mass 
[49]. 

 
Figure 5—Rhizomes and shoots of Mexican bladdersage. Photo  
by Dr. Richard W. Spjut, used with permission. 
 

Raunkiaer Life Form 
Phanerophyte 
Geophyte [117] 

Population Structure 
Mexican bladdersage-dominated communities generally have an open to 
intermittent shrub canopy layer. Mexican bladdersage also occurs in clusters or as 
scattered individuals in many desert scrub and woodland communities where it is 
not dominant [47,100]. In one desert scrub community in southern Nevada with 
114 Mexican bladdersage plants, 104 of those occurred in groups with interlocking 
foliage whereas only 10 occurred as isolated shrubs [154]. Mexican bladdersage is 
more likely to occur in clumps as density increases [34]. 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/glossary2.html#rhizome
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Seasonal Development 
Mexican bladdersage grows new leaves and green stems in the relatively cool and 
wet season, starting in February and peaking in mid-May in southern Nevada. The 
drought-deciduous leaves drop in early August when temperatures are high and 
water potential is low [36]. It remains leafless for much of the year [134]. 

Mexican bladdersage produces flowers in spring through early summer 
throughout its range. It sometimes flowers in the fall [15,33,68,71,115]. Herbarium 
specimens collected between 1902 and 2006 suggest that spring-flowering shrubs 
including Mexican bladdersage flowered over a month earlier in Maricopa County 
(including the Phoenix metropolitan area) than outside of Maricopa County. The 
authors suggest that differences in flowering times may be due to higher 
temperatures in Phoenix caused by the urban heat island effect [102]. 

  
Table 2—Flowering period of Mexican bladdersage by area. 

Area Flowering period 
Great Basin April to June [38] 

Sonoran Desert March to June [129] 

Arizona March to October [33]; March to May, and October [71] 

California March to June [9,98] 

 

 

California, Eastern Mojave April to June [142] 

California, eastern Kern County Mid-April to early May; peaks in late April [67] 

Nevada April to September [68] 

Nevada, Central-southern April to June [12] 

New Mexico May and June [87] 

Trans-Pecos Texas May to November [115] 

Utah, Washington County April to June [149] 

Baja California, Mexico March to June [165] 

 

Regeneration Processes 
Mexican bladdersage reproduces sexually and regenerates from seed [45,69]. It 
can also sprout and spread from rhizomes [36,46], and it can resprout following 
top-kill or injury. Resprouting is likely an adaptation developed in response to 
flooding or drought [51], which also allows it to resprout after top-kill by fire [5,91]. 

https://www.feis-crs.org/feis/


18 
Fire Effects Information System (FEIS) 

Pollination and Breeding System 
Flowers of Mexican bladdersage are perfect [108] and are pollinated by insects. 
The tubular flowers are specialized to deposit pollen on the back of the head and 
thorax of pollinators. Observations suggest that Mexican bladdersage may be 
dependent on digger bees for pollination in southern Nevada [164]. 

Seed Production and Predation 
Mexican bladdersage begins producing flowers and fruits when it is 2 to 3 years 
old [46], and it can produce abundant seed [45], likely depending on annual 
weather patterns and growing conditions. 

Each flower produces four seeds, although not all reach maturity [38]. For 
example, 100 dry bladders collected near Mojave, California, in June contained only 
64 seeds, despite the theoretical capacity for 400 [69]. Poor fill may indicate that 
relatively few seeds matured, that some fell out of the hole in the bottom of the 
papery bladder, or that another fate befell the “missing” seeds (e.g., predation). 

Seed-consuming ants, rodents, [40], and birds [25,104,116] affect the fate of seeds 
in the deserts of the southwestern United States and northern Mexico, although 
no specific information is available about their effects on Mexican bladdersage 
seed. 

Seed Dispersal 
The papery, inflated calyces of Mexican bladdersage are dispersed by wind while 
the seeds are still enclosed [37,85,108,168]. It is possible that some seeds disperse 
near the parent plant by falling out of a hole in the end of the inflated calyx while 
the bladder is still attached to the plant, although this was not described in the 
literature. No information was available about dispersal distances, but Minnich 
(1995) lists Mexican bladdersage as an opportunistic colonizer "characterized by 
long distance seed dispersal by wind" [95]. 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/glossary2.html#perfect
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Figure 6—Flowers and inflated calyces of a flowering  
and fruiting Mexican bladdersage individual. Photo ©  
Ron Vanderhoff 2019, some rights reserved (CC BY-NC-SA). 

Seed Banking and Germination 
Field observations about seed banking and germination requirements in Mexican 
bladdersage were lacking in the available literature. Observations of seed stored 
under varied conditions (fig. 7) suggest that Mexican bladdersage seed viability 
may decrease somewhat rapidly under field conditions. Shortly after collection, 
84% of Mexican bladdersage seeds stored in a growth chamber at 15 °C 
germinated when rolled in moist paper towels. After storage in a warehouse—
under conditions most similar to field conditions—germination rate decreased 
rapidly between the first and second years, then decreased steadily over time, 
nearing 0% after 11.5 years [70]. For additional information about this study see 
Restoration of Disturbed Sites. 

https://www.feis-crs.org/feis/
https://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0519+0298
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Figure 7—Mexican bladdersage germination rates remained above 70% after sealed storage at 
various temperatures over 12 years; whereas germination decreased steadily after storage under 
warehouse conditions, which were most like field conditions. Figure from Kay et al. (1988) [70], and 
used with permission. 
 

Mexican bladdersage seeds do not have a dormancy period, and seeds optimally 
germinated at 15 °C in a growth chamber [70]. Kay et al. (1988) assigned Mexican 
bladdersage a seed storage rating of “excellent,” with sealed and humidity-
controlled storage required to maintain seed viability [70]. 

Seeds can germinate 5 to 10 days after planting, from fall through spring. 
Seedlings are highly susceptible to damp-off and other fungi if conditions are too 
wet (e.g., under outdoor nursery winter conditions) [46]. 

Seedling Establishment and Mortality 
Very little information about Mexican bladdersage seedling establishment and 
mortality was found in the available literature. 

When grown in a nursery setting, mortality of Mexican bladdersage seedlings was 
relatively high despite good growing conditions. Seedling mortality and damage 
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were caused by damp-off and other fungi, transplanting, excessive moisture, 
rabbit damage, and frost. Fungi-related mortality was lower when seeds were 
planted later in the season than those planted prior to the wet season. Some 
nursery-raised plantings experienced frost damage in winter. Young plants 
experienced substantial rabbit damage, and all new plantings required protective 
caging [46]. In 1941, of 300 seeds that germinated, 45 seedlings reached 2.5 to 10 
cm tall and were planted into full sun on a rocky hard clay ridge. Six years after the 
seedlings were planted, nine individuals still survived [45] (see Restoration of 
Disturbed Sites). 

Observations indicate that Mexican bladdersage seedlings establish readily after 
fires under some conditions (see Plant Response to Fire). In southern California, 
numerous seedlings established in burned creosotebush scrub and burned 
blackbrush scrub, apparently from seeds that dispersed onto the sites from long 
distances by wind [95]. 

Vegetative Reproduction and Regeneration 
Mexican bladdersage can reproduce and spread from rhizomes [36,135]. It can 
resprout and may spread from rhizomes following disturbances that result in top-
kill or injury [91]. Everett (2012) describes spread by “underground root suckers” 
[46]; it is unclear whether this refers to rhizomes or root sprouts. No other 
mention of root sprouts was found in the literature. 

Plant Growth and Mortality 
Mexican bladdersage is described as a short-lived pioneer [95,148,160], 
intermediate-lived shrub [158], and long-lived shrub [121,151]. Relative to very 
long-lived desert shrub species, such as creosotebush, Mexican bladdersage has 
high recruitment and mortality, traits typically shared with short- or intermediate-
lived shrubs that tend to respond positively to disturbances [96,148,156,158]. 

Information about Mexican bladdersage growth rates is anecdotal. One 
observation indicates that shoots sprouting from rhizomes can grow 0.5 to 1 m in 
the first year [36]. After a fire in a pinyon-juniper woodland community, Mexican 
bladdersage resprouted vigorously, growing 0.6 to 0.9 meters in the first 4 postfire 
years, the growth rate slowing thereafter [5]. Individuals grown from seed in a 
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nursery then outplanted to desert sites measured 0.3 to 0.9 m tall and 0.3 to 1.5 m 
wide after 10 to 15 years [45]. 

Successional Status 
Mexican bladdersage is classified as an early successional, pioneer species 
[95,156,160], although it also grows in undisturbed and late successional 
communities. It often dominates in habitats with regular fluvial, aeolian, or 
anthropogenic disturbances [72,96,121], and may increase abundance in response 
to natural [156] or anthropogenic disturbances [3,30,137,160]. For example, 
Mexican bladdersage and other shrubs that respond favorably to fluvial 
disturbance and cattle grazing often dominate or provide significant cover in 
upper bajada scrub communities [72,141]. Mexican bladdersage also occurs in 
undisturbed and late successional communities [48,121,151]. Its prevalence in late 
successional communities may change in response to precipitation fluctuations in 
desert systems [13].  

After disturbance, long-lived species with low establishment rates may be replaced 
by shorter-lived perennial species with high establishment rates [152]. For 
example, at intermediate elevations near Victorville, California, Mexican 
bladdersage established soon after a series of fires, along with burrobrush, Virgin 
River brittlebush, threadleaf snakeweed, and rayless goldenhead, replacing fire-
intolerant, long-lived shrubs and arboreal succulents. In Joshua Tree National Park, 
Mexican bladdersage, burrobrush, big galleta, and desert needlegrass replaced 
blackbrush after fire [95]. It likely dominates ephemeral, postfire successional 
stages in many other blackbrush communities [72]. Mexican bladdersage 
abundance does not always increase after disturbance [91,137,140]. For example, 
about 6 years after a fire in Cooper’s goldenbush-dominated scrub at Cima Dome, 
Arizona, Mexican bladdersage occurred with <1% cover on burned plots and 2% 
cover on unburned plots [91]. 

Long-term effects of disturbance on Mexican bladdersage abundance may vary 
among sites. Mexican bladdersage was a substantial component of undisturbed 
vegetation in three geomorphic site types on two old military targets in the Cerbat 
Mountains of the eastern Mojave Desert, Arizona. Forty years after surface soil (up 
to 0.2 m) was removed with bulldozers, changes in cover and density of Mexican 
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bladdersage differed among sites. On the two geomorphically youngest surfaces 
(an active alluvial floodplain and an intermittently active bajada), Mexican 
bladdersage had higher density (150 and 750 plants/ha, respectively) in disturbed 
plots than in undisturbed control plots (100 plants/ha in both), but differences in 
cover were not significant. In contrast, on the geomorphically oldest surface (an 
isolated alluvial terrace), Mexican bladdersage had significantly lower cover (2.3%) 
and density (250 plants/ha) in disturbed plots than in undisturbed control plots 
(5.5% cover, 975 plants/ha density) [137]. 

Fire Ecology and Management 

Immediate Fire Effects 
Mexican bladdersage may be top-killed [5,91] or killed by fire [10,95]. When 
Mexican bladdersage burns, the relatively thin aboveground stems are likely to be 
incinerated, but rhizomes may survive in the soil [36]. Postfire sprouting from 
rhizomes likely depends on fire intensity, fire timing, soil burn severity, and degree 
of plant damage [2]. 

Information on immediate effects of fire on seeds was not available. Observations 
of dense seedling establishment soon after fire suggest that seeds may survive in 
the soil seed bank [10]; however, the source of these plants was not verified (i.e., 
they may have been from rhizomes or off-site seed). Some authors suggest that 
Mexican bladdersage relies on off-site seed sources that are dispersed by wind to 
colonize burns [10,95]. 

Postfire Regeneration Strategy 
Shrub likely without a sprouting root crown 
Rhizomatous shrub, rhizome in soil 
Initial off-site colonizer (off site, initial community) 
Possible, but not confirmed: Ground residual colonizer (on site, initial community) 
[139] 

Fire Adaptations 
Many desert plants are poorly adapted to fire [24], which is one reason fire is 
thought to have been historically rare in the North American warm deserts 
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[77,170]. Postfire resprouting in desert species such as Mexican bladdersage may 
have evolved as a response to historical climatic or physical stressors, such as 
drought or flash flooding, rather than to fire. Resprouting can help desert species 
such as Mexican bladdersage persist with increased fire occurrence 
[16,51,150,166], although it is unclear what frequency of fire it can tolerate. 

No information about effects of fire on seed survival was available, and no 
observations of postfire establishment from the soil seed bank were found in the 
literature. More information is needed on these topics. 

Plant Response to Fire 
Little information was available in the literature about Mexican bladdersage 
response to fire, and available information was mostly anecdotal. Only eight 
studies provide data on postfire abundance and none of these have prefire data. 
Studies that compare burned areas to unburned areas are often inconclusive, as 
many rely on adjacent unburned areas that may not share all site characteristics or 
be an accurate analog of the prefire community composition of the burned area. 

Mexican bladdersage has been described as an increaser after fire [3], either from 
sprouting [5,91] or from prolific seedling establishment [10,95]. However, its 
postfire response varies. Observations show Mexican bladdersage abundance was 
higher [5,91], lower [80,91,131,140], or similar [78] on burned or disturbed sites 
compared to undisturbed sites.  

Disparate postfire responses may be due to differences fire characteristics [163], 
precipitation patterns, site characteristics [130], or plant characteristics such as 
age, size, and phenology. Mexican bladdersage resprouting rates and postfire 
seedling establishment are likely to be affected by fire severity, postfire moisture 
availability [130], repeated fires [20], or differences in site and plant community 
characteristics [130]. 

Observations indicate that Mexican bladdersage can resprout after being top-
killed by fire [5,45,89], although this response is inconsistent and poorly described 
in the literature. Only one author described resprouting rates based on prefire 
observations, when resprouting occurred for 100% of individuals on a sunny, 
moderate, south-facing slope in a small, transplanted population (n=9). Postfire 
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sprouts reached their prefire size within 1 year after fire [45]. A second study 
reported resprouting individuals that grew between 0.6 and 0.9 m over 4 years [5]. 
Additional data describing postfire resprouting or growth rates are not available, 
because the few studies that report Mexican bladdersage response to fire 
compare burned areas to adjacent, unburned controls, rather than comparing 
prefire and postfire data.  

Observations indicate that Mexican bladdersage can establish from seed dispersed 
from adjacent, unburned areas after fire [10,95]; however, information on postfire 
establishment from the soil seed bank was not available. 

Postfire Response by Vegetation Group 
Of the two NatureServe Groups where Mexican bladdersage may be dominant, 
postfire response information comes only from studies in the Mojave Mid-
Elevation Mixed Desert Scrub Group. Information is lacking about Mexican 
bladdersage response to fire in the Warm Semi-Desert Shrub & Herb Dry Wash & 
Colluvial Slope Group (i.e., in desert washes where Mexican bladdersage is mostly 
likely to dominate). However, some fire studies may have included desert washes 
within the mosaic of mixed desert scrub study sites. Of the five NatureServe 
Groups where Mexican bladdersage may be common, information about its 
postfire response was only available from studies in the Mojave-Sonoran Bajada & 
Valley Desert Scrub Group and the Great Basin Pinyon-Juniper Woodland Group.  

Mojave Mid-Elevation Mixed Desert Scrub Group 
While most information about Mexican bladdersage response to fire comes from 
studies in this vegetation Group, information is limited within individual plant 
community types (i.e., desert scrub, blackbrush, and Joshua tree woodlands). 

Desert Scrub Communities 
In desert scrub communities, long-lived dominant shrubs are often replaced by 
relatively short-lived pioneer shrubs after fire [96]. On some desert scrub sites, 
native perennial grass cover may increase after fire and persist for many years. 
McAuliffe (2016) suggests that this may indicate a return to presettlement 
conditions in parts of the southeastern Mojave Desert, when these areas may have 
been dominated by shrub-steppe vegetation, before livestock grazing and fire 
exclusion led to dominance of desert scrub. Mexican bladdersage is a common 
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associate on these desert scrub sites that are dominated by grasses and sprouting 
shrubs after fire [91]. 

Mexican bladdersage was among the species recorded in a desert scrub 
community burned in 1994 and monitored 4, 10, and 19 years after fire in the 
Lanfair Valley, California. Mexican bladdersage was not present in adjacent, 
unburned control transects, but it was one of several subdominant shrubs said to 
have “resprouted following incineration of above-ground stems” in burned areas. 
Control transects had low cover of emergent Joshua trees and were dominated by 
Cooper’s goldenbush in the shrub layer and big galleta in the herbaceous layer. 
Four years after fire, the burned site was dominated by big galleta and resprouting 
shrubs including Mexican bladdersage, Nevada jointfir, and littleleaf ratany, with 
each contributing 2% to total canopy cover. These species continued to dominate 
burned sites 10 and 19 years after the fire (table 3). Cover of big galleta, in 
particular, continued to increase in the years following the fire [91]. 

 
Table 3—Point-intercept cover data (%) from burned and unburned transects at Lanfair Valley. 
Table adapted from McAuliffe 2016 [91]. 

Plant Species Unburned site 
4 March 1998 

Burned site  
4 March 1998 

Burned site  
30 Oct 2004 

Burned site  
19 Sept 2013 

Mexican bladdersage 0 2 2 3 
Big galleta 12.5 17 15.5 34.5 
Cooper’s goldenbush 14.5 0 0 0 
Joshua tree 0.5 0 0 0.5 
Eastern Mojave buckwheat 7.5 0 0 0 
Horsebrush 3.0 0 0 0 
Buckhorn cholla 4.0 0 0 0 
Nevada jointfir 3.0 2 6 5.5 
Littleleaf ratany 2.0 2 3 3.5 

 

At nearby Cima Dome, shrubs comprised less than 7% cover in burned plots 
compared to ~35% in adjacent unburned mixed desert scrub plots. Cooper’s 
goldenbush dominated unburned plots with 25% cover but had <1% cover in 
burned plots. Frequency and cover of Mexican bladdersage was also higher in 
unburned plots (0.12 and 2%, respectively) than in burned plots (0 and <1%), 
although statistical analyses were not conducted. While the grasses James’ galleta 
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and black grama occurred in unburned plots (each with 5% cover), they dominated 
burned plots—each with 12% cover [91]. 

Blackbrush Communities 
Throughout much of its range, blackbrush communities may go through several 
successional phases after fire, including a phase dominated by Mexican 
bladdersage [72]. Blackbrush is easily killed by fire [20] and can be replaced by 
resprouting shrubs within the burn and/or by seedlings established from off-site 
seed sources, including Mexican bladdersage [5,95]. However, information 
regarding both postfire sprouting and seedling establishment is limited for 
Mexican bladdersage. 

In blackbrush communities above 1,400 m elevation in Joshua Tree National Park, 
Mexican bladdersage cover was about 1% in unburned control plots, and about 
15% on 8- to 12-year-old burned plots. Blackbrush dominated unburned plots, 
whereas Mexican bladdersage, burrobrush, big galleta, and desert needlegrass 
dominated burned plots. The author suggests that Mexican bladdersage 
established from seed dispersed into burned areas from off-site sources [95]. 

Joshua Tree Woodland Communities 
Only two studies were available with information on Mexican bladdersage postfire 
response in Joshua tree woodlands in 1- to 12-year-old burns. In the first study, 
two fires occurred in 1968 and 1978 in sparse Joshua tree woodland communities 
in Joshua Tree National Park, where unburned control plots were dominated by 
blackbrush, Mojave yucca, mormon tea, Mexican bladdersage, and burrobrush. 
Ten years after a fire in 1968, Mexican bladdersage codominated burned areas 
with Mojave yucca and desert wishbone-bush. Mexican bladdersage relative 
density was 27.1% in the burned plot, compared to 11.1% in the unburned control 
plot. The author mentions that Mexican bladdersage has lower absolute density 
but higher relative density in burned plots compared to unburned plot. They 
categorized Mexican bladdersage as a species that remained at a stable level after 
fire. Of the six species in this category, Mexican bladdersage was the only one not 
observed to resprout after the fire. On a similar site that burned in August 1978, no 
living Mexican bladdersage was observed immediately after the fire or in May 
1979. By June 1979, Mexican bladdersage seedlings occurred at 0.3% relative 
density, where they were the only identifiable perennial seedlings occurring with 
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annual species. Mexican bladdersage had 16.8% relative cover (8.4% absolute 
cover) in adjacent unburned transects. Additional data is not available for absolute 
density or percent cover [10]. 

In the second study in this community type, a series of fires burned in Joshua tree 
woodlands codominated by California juniper or singleleaf pinyon at the 
southwestern edge of the Mojave Desert in Victor Valley, California. Mexican 
bladdersage frequency was 1.7% in unburned plots, and plots located in 2- to 12-
year-old burns (n=6). However, its cover was collectively lower along burned 
transects (0.2%) than along an unburned control transects (0.4%) [140]. 

Mojave-Sonoran Bajada & Valley Desert Scrub Group 
After fires at intermediate elevations in the late 1970s and early 1980s in the 
Mojave Desert, creosotebush and white bursage were likely replaced by long-
distance wind-dispersing colonizers, including Mexican bladdersage, Virgin River 
brittlebush, burrobrush, and threadleaf snakeweed in the short-term [95,96]. On 
creosotebush scrub transects in Lucerne Valley (n=3) and near Victorville, California 
(n=4), cover of creosotebush and white bursage was lower on burned than 
unburned transects. Mexican bladdersage did not occur on unburned transects, 
but it occurred with about 2% to 4% cover on 4- to 10-year-old burned transects 
[95]. 

Repeated fires may reduce abundance of Mexican bladdersage in creosotebush 
scrub communities. Mexican bladdersage occurred at low density (<5 
individuals/600 m2) and cover (<1%) on unburned, once-burned, and twice-burned 
sites, but was not present on sites burned three times after a series of patchy 
wildfires left a mosaic of burned and unburned creosotebush scrub in the Mojave 
Desert. Fires burned in 1984, 1986, 1987, and 1993, leaving a patchwork of areas 
burned one, two, or three times. Density, cover, and species richness of live 
perennial plants were measured 5 and 14 years after the 1993 fire. Mexican 
bladdersage density and cover were similar for both years. Perennial plant density, 
cover, and species richness were lower on burned than unburned areas, especially 
areas burned three times. Perennial plant cover was 5 to 100 times lower in 
burned areas. Ninety-one percent of the native perennial species present in 
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unburned areas were present on once-burned areas, 73% in twice-burned areas, 
and 32% in thrice-burned areas [20]. 

Great Basin Pinyon-Juniper Woodland Group 
Pinyon-juniper woodlands are poorly adapted to fire, and shrubs including 
Mexican bladdersage, burrobrush, Parish’s goldeneye, Eastern Mojave buckwheat, 
and Cooper’s goldenbush are likely to dominate these sites after fire [5,97]. After a 
fire in a singleleaf pinyon-California juniper woodland in Joshua Tree National Park, 
Mexican bladdersage resprouted vigorously, growing 0.6 to 0.9 meters in the first 
4 years after fire. Five years after the fire, its growth rate slowed, but it 
codominated burned sites along with desert almond and Sonoran scrub oak. 
Mexican bladdersage density was 17% greater in burned plots than unburned 
control plots, on average. It occurred on two of the three burned plots, where it 
contributed 34.4% and 8.5% to relative plant cover. No cover data were available 
for Mexican bladdersage on unburned control plots, where blackbrush and 
narrowleaf goldenbush dominated the sparse understory. Singleleaf pinyon and 
California juniper were virtually eliminated on burned sites, and no seedlings of 
either species were found 6 years after fire [5]. 

Fuel Characteristics 
Mexican bladdersage exhibits dense, intricate branching [98] of intertwined living 
and dead stems [36]. Aboveground parts of Mexican bladdersage are often 
consumed by fire because of their relatively small size, fine branching, and high 
horizontal and vertical fuel continuity [95]. As plant density increases, Mexican 
bladdersage tends to exhibit increasingly clumped distributions [34,72], a common 
pattern for plants that spread by rhizomes [135]. It occurs at its largest size and 
greatest densities in washes and arroyos [76] and can occur at densities that are 
likely high enough to carry fire in wash and arroyo communities (personal 
observation). 

In most years, desert scrub communities where Mexican bladdersage occurs are 
fuel-limited, because typically discontinuous vegetation and sparse understories 
limit ignition and fire spread. However, during periods with above-average 
precipitation, native annuals may occur in densities sufficient to carry fire [44], and 
nonnative annual grasses can contribute substantially to fine fuel loads and 
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continuity [23] increasing the likelihood for ignitions and large fires [166]. Patches 
of bare ground that previously impeded fire spread become fuel bridges that can 
increase fire extent. This is especially true after two or more consecutive wet years 
because high establishment and seed production during the 1st wet year can result 
in even greater establishment during the 2nd wet year [16,94,120]. 

Invasive annual grasses, particularly annual brome species, often grow at higher 
densities under shrubs in desert scrub communities, and Mexican bladdersage 
may be associated with relatively low [4] or high [19] densities of invasive grasses, 
depending on habitat, weather, or climate characteristics. Climate change is likely 
to further exacerbate invasion by nonnative, fire-adapted grasses and increase the 
length of fire seasons in the North American warm deserts [1]. 

Fire Regimes 
Estimated historical fire regime characteristics differ among plant communities 
where Mexican bladdersage is common or dominant, but they are generally 
characterized as having stand-replacing fires at long intervals (table 3) [77,100].  

Fire regimes in contemporary desert scrub communities may be outside the 
historical range in variation in some areas, due to both an increase in human-
caused ignitions and populations of nonnative invasive plants—especially grasses 
[126]. Under some conditions Mexican bladdersage may be resilient to shorter fire 
intervals, but many of its associated native species are not, and may be eliminated 
as a result. 

Successive years of high rainfall are generally necessary for large fires to occur in 
desert scrub communities [23]. After one or more years of above-average 
precipitation, native and especially nonnative annuals may grow at higher 
densities and establish a fine fuel layer sufficient to carry fire [18,166]. Nonnative 
grasses can increase fine fuel loads and continuity on invaded sites, which may 
alter fire regime characteristics and create a feedback loop that results in an 
invasive grass/fire cycle, characterized by frequent fires and limited recovery of 
native plants [16,39,74,92]. Historically, native annuals did not occur in densities 
sufficient to carry fire as often as contemporary nonnatives, so fire intervals were 
longer [77]. Climate change and invasive species are likely to continue to alter fire 
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regimes in Mexican bladdersage communities in the arid southwest, which is likely 
to see more ignitions, larger fires, and more invasions by nonnative grasses [1]. 

 

Table 4—Modeled historical fire regime characteristics for Biophysical Settings (BpS) where 
Mexican bladdersage is a dominant or characteristic species. 
BpS_Name (code) Map 

Zone(s) 
FRI All 
Fires 

Replace
ment-
severity 
Fires (%) 

Mixed-
severity 
Fires (%) 

Low-
severity 
Fires 
(%) 

Fire 
Regime 
Group 

North American Warm 
Desert Riparian 
Systems – Stringers 
(11552) 

13, 14, 15 733 100 0 0 V-B 

Mojave Mid-Elevation 
Mixed Desert Scrub 
(10820) 

4, 13 396 100 0 0 V-A 

Mojave Mid-Elevation 
Mixed Desert Scrub 
(10820) 

14 404 100 0 0 V-A 

Mojave Mid-Elevation 
Mixed Desert Scrub 
(10820) 

12, 15, 16, 
17, 23, 24 

831 100 0 0 V-B 

Colorado Plateau 
Blackbrush-Mormon-
tea Shrubland (10780) 

15 282 100 0 0 V-A 

Sonora-Mojave 
Creosotebush-White 
Bursage Desert Scrub 
(10870) 

4, 6, 12, 13, 
14, 15, 17, 
24, 25 

330 100 0 0 V-A 

Great Basin Pinyon-
Juniper Woodland 
(10190) 

13, 14 157 33 47 20 III-B 
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BpS_Name (code) Map 
Zone(s) 

FRI All 
Fires 

Replace
ment-
severity 
Fires (%) 

Mixed-
severity 
Fires (%) 

Low-
severity 
Fires 
(%) 

Fire 
Regime 
Group 

Great Basin Pinyon-
Juniper Woodland 
(10190) 

15 158 33 47 20 III-B 

Great Basin Pinyon-
Juniper Woodland 
(10190) 

4 200 32 43 25 V-A 

Great Basin Pinyon-
Juniper Woodland 
(10190) 

6, 7, 9, 12, 
16, 17, 18, 19 

429 51 49 0 V-A 

California Central 
Valley and Southern 
Coastal Grassland 
(11290) 

4, 5 4 100 0 0 II-A 

 

Several nonnative invasive plants have impacted or have the potential to impact 
fuel and fire regime characteristics in the warm deserts of North America. These 
include the annual grasses compact brome, red brome [132], cheatgrass [169], 
Bermuda grass [31], and common Mediterranean grass [24]; and perennial 
grasses buffelgrass [64,93], fountain grass, and Lehmann’s lovegrass [166]. Annual 
invasive forbs such as redstem stork’s bill [17,61] and Sahara mustard [65] can also 
contribute to cover and continuity of fine surface fuels. 

See these FEIS Fire Regime publications for information on fire regimes in plant 
communities where Mexican bladdersage is most common or dominant: 

• Desert riparian communities 
• Mojave mid-elevation mixed desert scrub communities 
• Creosotebush-white bursage desert scrub communities 
• Chihuahuan creosotebush desert scrub communities 
• Great Basin pinyon-juniper communities 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/plants/graminoid/brospp/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/brospp/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/brotec/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/cyndac/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/pencil/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/eraleh/all.html
https://www.fs.usda.gov/database/feis/plants/forb/erocic/all.html
https://www.fs.usda.gov/database/feis/plants/forb/bratou/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Desert_riparian/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Mojave_mid-elevation_mixed_desert_scrub/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Creosotebush-white_bursage_desert_scrub/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Creosotebush-white_bursage_desert_scrub/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Chihuahuan_creosotebush_desert_scrub/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/GB_pinyon_juniper/all.html
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• California pinyon-juniper communities 
• Inter-mountain basins semi-desert shrub-steppe communities 

 
Find additional fire regime information for the plant communities in which 
Mexican bladdersage may occur in the United States by searching the Fire Effects 
Information System. 

Fire Management Considerations 
Fire is generally considered harmful to the desert scrub communities where 
Mexican bladdersage dominates and occurs. While the impact of shorter fire 
intervals on Mexican bladdersage may not be straightforward (see Plant Response 
to Fire), associated native species that are not resilient to fire may be eliminated 
and native communities may be converted from desert scrub to grassland and 
steppe vegetation dominated by nonnative species (see Fire Regimes). Therefore, 
fire prevention and postfire recovery of native species are important management 
considerations for Mexican bladdersage communities. 

Fire prevention in Mexican bladdersage communities includes preventing human-
caused ignitions and managing nonnative invasive plants. Repeated burning may 
reduce Mexican bladdersage abundance [20]. Therefore, preventing large fires and 
the establishment of an invasive grass/fire cycle [17,21] will likely help maintain 
Mexican bladdersage populations. Climate change is also expected to exacerbate 
fire extent and frequency [106], partly by increasing invasibility of native 
ecosystems by nonnative species [1].  

Nonfire Management Considerations 

Federal Status 
None [147] 

Other Status 
Mexican bladdersage is ranked Vulnerable (S3) at the state level in Utah and is 
Unranked in other U.S. states where it occurs. The global population is Secure (G5) 
[101]. 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/fire_regimes/CA_pinyon_juniper/all.html
https://www.fs.usda.gov/database/feis/fire_regimes/Inter-mountain_basins_shrub-steppe/all.html
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Burrobrush - Mexican bladdersage shrublands of the Mojave Desert are ranked 
Vulnerable (G3?). Other NatureServe ecosystems where Mexican bladdersage is a 
dominant component have not yet been assessed for ranking [101].  

Importance to Wildlife and Livestock 
Some sources indicate that Mexican bladdersage provides forage for domestic 
livestock in the drier portions of its range (e.g., [68,71,103]), but other sources 
generally indicate that livestock [62,112], as well as large wildlife [55,75], do not eat 
Mexican bladdersage except in small amounts. Nonetheless, it may provide 
important food and habitat for several insect species [27,52,57,162], and likely 
provides cover for birds and small animals (see Cover Value). 

While rabbits and other rodents may consume young Mexican bladdersage plants 
[45], neither desert bighorn sheep nor domestic sheep showed a preference for it 
[56,112]. 

Several insects rely upon Mexican bladdersage for suitable food or habitat, and it 
may provide an important nectar source on some sites. The white-lined sphinx 
moth frequently feeds upon Mexican bladdersage nectar, and it may be a 
preferred host plant for their caterpillars [27]. Mexican bladdersage is the only 
known host plant for the mirid bug Larinocereus balius [162]. Las Vegas perdita is a 
fairy bee endemic to Clark County, Nevada, which may specialize on Mexican 
bladdersage, although more sampling is necessary to discern that relationship. 
The role the fairy bee may play in pollination is unclear [52]. The desert black 
swallowtail feeds upon the nectar of Mexican bladdersage to an unknown degree 
[27]. 

Hummingbirds have been observed feeding on Mexican bladdersage nectar [164]. 

Palatability and Nutritional Value 
Mexican bladdersage is apparently not a preferred food source for native 
browsers [55,56,112]. It has been listed in botanical texts as a source of forage for 
domestic livestock in the drier portions of its range [68,71], but support for this 
was not found in scientific literature. 

https://www.feis-crs.org/feis/
https://explorer.natureserve.org/
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Cover Value 
Blackbrush desert scrub with codominant or associated Mexican bladdersage can 
provide extensive, high-density cover for Gambel’s quail in Nevada [54] and 
mountain quail in California [143]. Communities including Mexican bladdersage 
and other spiny or thorny vegetation, such as catclaw acacia, desert willow, pale 
desert-thorn, desertsenna, and desert almond form dense clumps that serve as 
refuges for Gambel’s quail in desert wash scrub [54]. 

Mexican bladdersage grows in Mojave and Sonoran desert washes where 
threatened desert tortoises occur [14,43,119], and preferentially select wash 
habitats [11,66]. Desert tortoise experts assigned Mexican bladdersage a 
moderate rating for cover value, indicating that Mexican bladdersage likely 
provides some degree of shelter to desert tortoises from the sun and predators 
[131]. Mexican bladdersage may also provide beneficial wash and upland habitat 
for a variety of other desert animals, including rodents [82,138], insects [162], and 
birds [155]. 

Restoration of Disturbed Sites 
Mexican bladdersage often occurs in naturally disturbed areas, such as washes, 
arroyos [12,123], and canyons [68,142], as well as disturbed upland sites 
[123,137,157,160], which suggests it may be a good candidate species for 
restoration of some disturbed sites. 

Mexican bladdersage has been seeded in restoration efforts [59], but documented 
outcomes are not available. Collection of the relatively large, easily visible bladders 
may expedite seed collection, but Kay et al. (1983) found poor fill of seeds in the 
bladders, only finding 64 seeds in 100 bladders [69]. Higher fill may occur [38]; 
however, information is lacking. 

In one seed viability study, between 72% and 86% of Mexican bladdersage seeds 
germinated after 9 years of storage at various temperatures where seeds were 
dried and stored with humidity control (fig. 7). However, when stored under 
warehouse conditions (i.e., not temperature- or humidity-controlled), germination 
rates decreased steadily over the study period. Viability decreased to 50% around 
3.5 years, less than 20% after 7 years, and nearly 0% after 11 years [70]. At the 
Rancho Santa Ana Botanic Garden, nursery workers found that untreated seed 

https://www.feis-crs.org/feis/


36 
Fire Effects Information System (FEIS) 

exhibited excellent germination in 5 to 10 days, and that excellent germination was 
still possible even if seeds were 6 or more years old. In this case, seeds were 
cleaned and stored in two-quart glass jars in a “cool, even-temperatured 
storeroom” prior to germination [46]. 

Little information from restoration efforts using Mexican bladdersage as an 
outplant is available, but the Rancho Santa Ana Botanic Garden planted and 
monitored several cohorts of planted Mexican bladdersage. Cohorts were planted 
from bare root seedlings or from nursery-grown seedlings. Overall, 192 individuals 
were planted between 1927 and 1947, and 50 were recorded as “still alive,” 
presumably in 1950. One cohort consisted of 35 individuals that were outplanted 
to a field site with silty clay soils. Thirteen years later, the surviving nine individuals 
“burned to the ground” but sprouted and had returned to their previous size 
within 1 year and seemed to be in better condition [45]. 

The Rancho Santa Ana Botanic Garden planted another cohort of 300 greenhouse-
grown seedlings. Germination and survivorship were initially high, with 257 
seedlings surviving to be transplanted to larger pots. Forty-five individuals were 
planted on a rocky ridge when they were 5 months old, but it is not clear if those 
plants were the only survivors from the initial 300 seedlings. These plants 
produced abundant flowers and seeds 2 years after they were outplanted. Several 
“splendid specimens” developed in this cohort. Seven years after planting, only 
nine plants were still alive [45].  

Despite what nursery workers considered to be good growing conditions, nursery 
seedlings had relatively high mortality rates due to factors such as frosts, rabbit 
damage, and damp off. Surviving individuals sometimes reached impressive sizes 
and at least one individual survived 25 years [46]. In general, Mexican bladdersage 
transplants did best in rocky, porous soil, but many lived in heavy clay, provided 
they didn’t receive too much water [45]. 

On the Nevada Test Site in southern Nevada, four Mexican bladdersage individuals 
were outplanted and three died within the first year, and the fourth died during 
the next year [63]. 

https://www.feis-crs.org/feis/


37 
Fire Effects Information System (FEIS) 

Other Uses 
Mexican bladdersage is occasionally grown as an ornamental in cultivation [6]. 

Additional Management Considerations 
The endangered Lane Mountain milkvetch, which usually grows through the 
canopies of low shrubs, was commonly found to use Mexican bladdersage as a 
host plant. Mexican bladdersage was one of six shrub species that hosted Lane 
Mountain milkvetch 75% of the time [146]. 

Management Under a Changing Climate 
The deserts of the southwestern United States are particularly vulnerable to 
climate change and increasing climate variability because desert organisms 
already live near their limits for water and temperature stress. Models predict that 
the American Southwest and northern Mexico will become drier in the 21st century 
due to climate change [7], including the entire range of Mexican bladdersage. 
Aridlands already show evidence of a warming trajectory, and scientists have 
detected warming climate patterns in the Mojave [53], Sonoran [159], and 
Chihuahuan Deserts [58]. Desert species, including Mexican bladdersage, may 
have increased water demands as their habitat warms [7], which may cause 
drought deciduous shrubs to lose their leaves earlier in the season, decrease 
overall photosynthetic capacity, and reduce available soil water. 

Many climate models predict that precipitation patterns will shift or decrease 
across most of the warm deserts of the American southwest and Mexico [1,7,114]. 
Rain variability may increase in monsoon-driven aridlands in conjunction with total 
rainfall decreases, which may not be captured in global climate change models 
[110] and may result in soil water content below plant thresholds more often [114]. 
Mexican bladdersage may be highly vulnerable to regional effects of climate 
change, particularly as related to deficits of cool-season precipitation. For example, 
Mexican bladdersage experienced 100% mortality on study transects near Joshua 
Tree National Park following a 4-year drought [90]. 

Under a warmer, drier climate, Mexican bladdersage could require more water [7], 
flower earlier in the year [102], or shift its range [53]. Phenology shifts could have 
far-reaching impacts if flowering times or other phenological events misalign with 

https://www.feis-crs.org/feis/
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pollinator activity, precipitation timing, or other ecological or climate factors, but 
plant responses to climate change and likely ecosystem impacts are not well-
understood [113]. 

In the western United States, wildfire activity is predicted to continue to increase 
[1,106]. This could reduce Mexican bladdersage populations if Mexican 
bladdersage abundance is reduced or eliminated after some fire intensity 
threshold or number of repeated burns [20]. Fire season is likely to start earlier 
due to projected decreases in spring precipitation and relative humidity [1]. Wet 
winters are predicted to become less frequent, which may favor species with long-
lasting seed banks and mitigate the grass/fire cycle. However, climate change is 
predicted to increase fire frequency, promote invasive species establishment and 
spread, and intensify wildfire-invasion feedback loops in aridlands [1].  

  

https://www.feis-crs.org/feis/
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Appendix 
Table A1—Common and scientific names of plant species mentioned in this  
review. Links go to FEIS Species Reviews. Common names of nonnative species  
are marked with an asterisk. 

Common Name Scientific Name 
Cacti 
buckhorn cholla Cylindropuntia acanthocarpa 
Forbs 
bristly fiddleneck Amsinckia tessellata 
desert wishbone-bush Mirabilis laevis 
Lane Mountain milkvetch Astragalus jaegerianus 
Menzies' fiddleneck Amsinckia menziesii 
phacelia Phacelia spp. 
redstem stork's bill* Erodium cicutarium 
Sahara mustard* Brassica tournefortii 
Graminoids 
Bermuda grass* Cynodon dactylon 
big galleta Pleuraphis rigida 
black grama Bouteloua eriopoda 
buffelgrass* Pennisetum ciliare 
cheatgrass* Bromus tectorum 
common Mediterranean grass* Schismus barbatus 
compact brome* Bromus madritensis 
desert needlegrass Pappostipa speciosa 
crimson fountaingrass* Pennisetum setaceum 
James' galleta Pleuraphis jamesii 
Lehmann's lovegrass* Eragrostis lehmanniana 
red brome* Bromus rubens 
Shrubs 
blackbrush Coleogyne ramosissima 
burrobrush Hymenoclea salsola 
Cooper's goldenbush Ericameria cooperi 
creosotebush Larrea tridentata 
desert almond Prunus fasciculata 
desertsenna Senna armata 
Eastern Mojave buckwheat Eriogonum fasciculatum 
horsebrush Tetradymia spp. 
Jointfir; Mormon-tea Ephedra spp. 
littleleaf ratany Krameria erecta 
Mojave Desert plum Prunus eremophila 
Mojave yucca Yucca schidigera 
mormon tea Ephedra viridis 
narrowleaf goldenbush Ericameria linearifolia 
Nevada jointfir Ephedra nevadensis 

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/plants/forb/erocic/all.html
https://www.fs.usda.gov/database/feis/plants/forb/bratou/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/cyndac/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/plerig/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/boueri/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/pencil/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/brotec/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/brospp/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/achspe/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/plejam/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/eraleh/all.html
https://www.fs.usda.gov/database/feis/plants/graminoid/brospp/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/colram/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/hymsal/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/lartri/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/kraere/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/yucsch/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/ephvir/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/ephnev/all.html
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Common Name Scientific Name 
pale desert-thorn Lycium pallidum 
Parish's goldeneye Viguiera parishii 
rayless goldenhead Acamptopappus sphaerocephalus 
rough jointfir Ephedra aspera 
Sonoran scrub oak Quercus turbinella 
threadleaf snakeweed Gutierrezia microcephala 
Virgin River brittlebush Encelia virginensis 
water jacket Lycium andersonii 
white bursage Ambrosia dumosa 
Trees 
California juniper Juniperus californica 
catclaw acacia Senegalia greggii 
desert willow Chilopsis linearis 
Joshua tree Yucca brevifolia; Yucca jaegeriana 
juniper Juniperus spp. 
pinyon Pinus spp. 
singleleaf pinyon Pinus monophylla 

 

Table A2—Common and scientific names of animal species mentioned in this  
review. Links go to FEIS Species Reviews. Common names of nonnative species  
are marked with an asterisk. 

Common Name Scientific Name 
Arthropods 
desert black swallowtail Papilio polyxenes coloro 
digger bees Anthophora spp. 
Las Vegas perdita Perdita cracens 
none Larinocereus balius 
white-lined sphinx moth Hyles lineata 
Birds 
Gambel's quail Callipepla gambelii 
hummingbirds Trochilidae 
mountain quail Oreotyx pictus 
Mammals  
desert bighorn sheep Ovis canadensis nelsonii 
domestic sheep* Ovis aries 
rabbit Leporidae 

 

  

https://www.feis-crs.org/feis/
https://www.fs.usda.gov/database/feis/plants/shrub/lycpal/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/acasph/all.html
https://www.fs.usda.gov/database/feis/plants/tree/quetur/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/gutmic/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/lycand/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/ambdum/all.html
https://www.fs.usda.gov/database/feis/plants/tree/juncal/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/sengre/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/chilin/all.html
https://www.fs.usda.gov/database/feis/plants/tree/yucbre/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pinmon/all.html
https://www.fs.usda.gov/database/feis/animals/mammal/ovca/all.html
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