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California Native Plant Society 
Dedicated to the Preservation of 

the California Native Flora 

The California Native Plant Society is an organization of lay­
men and professionals united by an interest in the plants of Cali­
fornia. It is open to all. Its principal aims are to preserve the native 
flora and to add to the knowledge of members and the public at 
large. It seeks to accomplish the former goal in a number of ways: 
by monitoring rare and endangered plants throughout the state; by 
acting to save endangered areas through publicity, persuasion, and 
on occasion, legal action; by providing expert testimony to 
government bodies; and by supporting financially and otherwise 
the establishment of native plant preserves. Much of this work is 
done through CNPS Chapters throughout the state. The Society's 

THE COVER: Livestock ranching practices on the Dye Creek Pres< 
plants, including blue oak seedlings and saplings. Photograph coi 

educational work includes: publication of a quarterly journal, 
Fremontia, and a quarterly Bulletin which gives news and 
announcements of Society events and conservation issues. 
Chapters hold meetings, field trips, plant and poster sales. Non-
members are welcome to attend. 

The work of the Society is done mostly by volunteers. Money 
is provided by the dues of members and by funds raised by 
chapter plant and poster sales. Additional donations, bequests, 
and memorial gifts from friends of the Society can assist greatly 
in carrying forward the work of the Society. Dues and donations 
are tax-deductible. 

EDITORIAL 

This issue reports the results of research by three California 

investigators. Susan Bicknell and Ellen Mackey have 

investigated the origins of the sea fig (Carpobrotus chilensis), 

long a source of controversy in taxonomic circles. Kat 

Anderson, an early CNPS grant recipient and past Fremontia 

contributor, has studied Native American uses of plants and 

management practices that have shaped the California 

landscape. In this issue she describes her work examining 

Native American uses of bulbs, tubers, and corms and 

explores their harvesting strategies and man-agement 

techniques. Kat has also contributed a letter to the editor in 

this issue describing the importance of the CNPS grant she 

received at the beginning of her graduate work. Society 

members should all be aware of the importance of this 

program and help to augment grant programs through 

additional donations. Ted Swiecki and Elizabeth Bernhardt 

take another look at blue oak regeneration in California, 

twenty years after Bob Holland first called their lack of 

regeneration to botanists' attention in an article in Fremontia. 

While one can see plenty of blue oaks today, their fate 

remains imperiled in the future. 

Phyllis M. Faber 

: near Susanville have led to the complete suppression of woody understory 
:sy of Phytosphere Research. 
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A Wintu couple, Rosa Charles and Billy George, dig for yampa (Perideridia spp.) in 1931. Yampa fields like this one were periodically burned by 
different tribes to recycle nutrients, decrease plant competition, encourage the growth of yampa, and keep surrounding vegetation from encroaching. 
Photograph by J.P. Harrington, courtesy of the Santa Barbara Museum of Natural History. 

CALIFORNIA GEOPHYTES: 
ECOLOGY, ETHNOBOTANY, AND CONSERVATION 

by M. Kat Anderson and David L. Rowney 

GEOPHYTES ARE vascular plants that die back to 
subterranean storage organs during periods unfa 
vorable for growth. They occur from sea level to 

subalpine elevations of 10,500 feet and in every vegeta­
tion type in California, being least frequent in the desert 
and in salt marshes. These rhizomatous and tuberous plants 
grow in every kind of soil, including serpentine, granite, 
sand, clay, and saline or volcanic soils, and their flowers 
come in a range of colors, including maroon, blue, pink, 
white, red, lilac, and yellow. They are also adapted to a 
variety of en-vironmental conditions from very wet to 
very dry sites. Most geophytes are petaloid monocots, and 
they make up 5.4 percent of the species of native vascular 
plants of California. 

Some geophytes are highly valued horticulturally for 
their ease of propagation and showy flowers, and many are 
important food sources for elk, black bears, pocket gophers, 
ground squirrels, and deer. Called "root-crops" or "Indian 
potatoes" by indigenous gatherers, these plants have sig­
nificant ethnobotanical value for California Indians. 

Harvesting, Storing, and Using Geophytes 

Digging of the earth's hidden treasures, from pea-size 
wild onions (Allium spp.) to potato-size bulbs of soaproot 
(Chlorogalum pomeridianum), was mainly the task of 
California Indian women. Kumeyaay women dug blue 
dicks (Dichelostemma capitatum) in the Torrey pine 
groves; Chumash women dug mariposa lily (Calochortus 
venustus) in coastal chaparral; Miwok women dug sanicle 
(Sanicula tuberosa) in open mixed conifer forests of the 
Sierra Nevada; and Karuk women dug soaproot in north­
ern coastal scrub. Women either bent over to pry under­
ground swollen stems from the loosened earth, or they 
knelt on both knees, digging to one side or the other of 
their bodies. 

Geophytes were utilized for foods, basketry, and medi­
cines, but only those used as food are considered here. 
According to the Jepson Manual, eight of the ten most 
significant genera gathered for their underground swol­
len stems for food in California fall within one family— 
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the Liliaceae. These genera include Allium, Brodiaea, 
Calochortus, Camassia, Chlorogalum, Dichelostemma, 
Lilium, and Triteleia. The genera Sanicula and Peri-
deridia, both in the family Apiaceae, were extremely 
important as well. Some of these genera are still highly 
valued today by gatherers from various tribes. Tubers 
and bulbs were, and continue to be, harvested in spring 
before flowering, during flowering, and during seeding, 
depending upon the species, the use, the tribe, and the 
family. 

In addition to bulbs and corms, a cornucopia of delec­
table plant parts—leaves, stems, flowers, fruits, and seeds— 
made up the plant portion of the diet repertoire, sustaining 
some of the highest densities of Indian populations in 
North America. Bulbs were clearly a dietary staple. This is 
evident from the fact that numerous tribes stored bulbs, 
tubers, and corms, either raw or after baking, roasting, and 
drying them. Camas (Camassia quamash) was reported to 
keep indefinitely when stored. Storage methods included 
stringing tubers on cords, placing them in sacks, or keep­
ing them in baskets slung to tree trunks or hung inside 
houses for use over the winter. 

The prominence of geophytes in the food economies of 
California tribes is further substantiated by the fact that 
many cultures singled out these plants and gave them 
special status. These estimations included geographic ar­
eas being named after bulbs, their special mention in 
mythologies and stories, lunar calendars acknowledging 
bulbs of ethnobotanical significance, and their recognition 
in various ceremonies. For instance, Gualala Creek was 
called "potato place" because of the abundance of bulbous 
plants growing there that were gathered for food. A Karuk 
storyteller might end his tale with a prayer for the coming 
of spring and the emergence of edible brodiaea bulbs. 
Some tribes named their lunar months according to when 
"roots" were ready to be dug. April, for example, is Ipos 
(Perideridia spp.)-gathering month on the Klamath calen­
dar. First food ceremonies for root crops were performed 
by different tribes to bring good luck to the root diggers, 
and in thanks for the root crop. 

Indian potatoes were gathered in large quantities, as 
noted in the diaries of many explorers, missionaries, and 
settlers. In 1776 missionary Francisco Garces was offered 
bulbs or tubers by the Southern Valley Yokuts near present-
day Bakersfield. He wrote: "The people were rejoiced at 
my coming, and regaled me with much game and fish, and 
with a kind of marquesote, somewhat sweet, which they 
make of certain roots abounding in those surroundings." 

In surveying the potential route for the Calaveras road, 
O.B. Powers came upon some Indians in the mountains in 
1855 gathering many bulbs: "Here [in Indian Valley four 
miles from Mokelumne Valley], we found Indian tracks 
[Washoe] in abundance, and heaps of wild onions, which 
they had been gathering and piling up . . . " 

Anthropologists who wrote early descriptions of indig­
enous cultures also noted the tremendous amount of tubers 

and bulbs gathered. Isabel Kelly wrote that the Northern 
Paiute of northeastern California gathered camas "in large 
quantities and dumped [them] into an earth oven," then ate 
them on the spot or dried and stored them. 

Wildflowers Are Dwindling 

Early Euro-American settlers' diaries frequently speak 
of the abundant wildflower displays in California. In 1850, 
in a letter from the mines on the Yuba River, Mrs. Berry 
named California the Land of Flowers and further com­
mented: "The surface of the earth is a gay pasture, every 
hill, every vale and rill speaks in the beautiful language of 
flowers." Horticulturist Luther Burbank spoke of the abun­
dance of yampah (Perideridia spp.), "There are places 
where the plant grows almost like grass, so that hardly a 
shovelful of dirt can be turned over without exposing 
numerous roots." 

Today it is uncommon to see the wildflower displays 
described in the early journals. Certainly available habitat 
for geophytes and other wildflowers has dwindled consid­
erably, most noticeably in valley grassland, vernal pools, 
coastal sage scrub, and oak woodlands. Loss of geophytes 
can be attributed to recent land use practices by Anglo-
American settlers, including cultivation of fields, over­
grazing by sheep and cattle, commercial overharvesting, 
and urban development. Introduced animals fed on bulbs 
and corms, displacing Indian gatherers. It was reported 
that hogs in Mendocino County fattened better on blue 
camas bulbs than they did on corn. Another factor contrib­
uting to the decline of bulbs is a century of fire suppres­
sion. Some geophytes have high light requirements, need­
ing full sunlight to flower. They often flourish after fires, 
but they may dwindle in size and numbers in shaded 
environments with increased plant competition. Further­
more, the extensive fields of wildflowers recorded in early 
settlers' diaries may have been increased through indig­
enous habitat management in certain instances. 

California Indians as Cultivators 

Euro-Americans jotted in their diaries that bulb collec­
tion sites of Indian women and cultivated garden beds or 
farmers' fields were markedly similar. Edith Van Allen 
Murphy's comments on the brodiaea and calochortus har­
vesting of northern California Indians were highly sugges­
tive of human intervention: "The flowers were beautifully 
marked and colored, and as the bulbs grew in beds, they 
were easily harvested." 

We do know that traditional gathering sites were vis­
ited annually, over long periods of time, apparently with­
out exhausting the resources. There are references to gath­
ering tracts, which were specifically owned and main­
tained by particular families. The Atsegewi claimed par-
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ticular patches of edible roots, and Yurok individuals, 
families, and villages owned specific wild tuber beds. 
How could these favored gathering spots contain an abun­
dant supply of Indian potatoes if they were being dug 
annually? Scientists are discovering that some geophytes 
depend upon intricate relationships with animals to ensure 
their future survival. Studies conducted in South Africa, in 
Mediterranean ecosystems similar to California, reveal 
that herbivores such as the mole-rat (Bathyergus and 
Cryptomys spp.) feed on the tasty bulbs or corms of geo­
phytes (e.g., Micranthus spp.), but also distribute the 
cormlets and expand the beds. This relationship is called a 
mutualism in the ecological literature. Small mammals 
may appear to the casual observer as an enemy of certain 
geophytes, but in fact they are the plant's benefactor. 

In California an array of small and large mammals, 
including black bears, elk, deer, wild pigs (exotic), and 
pocket gophers, uproot the bulbs, corms, and tubers of 
herbaceous plants, and this may strongly influence vegeta­
tion patterns at both population and community scales. 
The late James Roof put forth the hypothesis that pocket 
gophers had a symbiotic relationship with blue dicks 
(Dichelostemma capitatum). He wrote that the pocket 
gopher was scattering the cormlets and thinning the beds, 
which was an effective safeguard against plant overpopu­
lation and consequent nutrient depletion. George Works 
and others have observed areas where wild pigs have 
rooted, and the bulbs, a year or two later, "are thicker than 
they ever were." 

Native Americans, with keen observational skills, may 
have effectively mimicked the disturbance regime of small 
and large mammals, gaining an important food source and 
spreading the vegetative parts and seeds as they went. The 
churning action of the digging stick may in fact be a form 
of tilling and thinning, as sound for the evolutionary sur­
vival of geophytes as small and large mammal activity. 

Theodore Hittel, one of California's earliest historians, 
failed to see the potential beneficial interaction of Native 
Americans with California's geophytes when he described 
California Indians as noncultivators: "All were what the 
Americans, when they came to the country, termed 'Dig­
gers.' They did not cultivate the soil, but lived upon what 
they could dig out or gather on top of the ground, and ate 
everything and anything within easy reach that would 
support human life, not excepting carrion, clover, grass­
hoppers and grub-worms." 

Some of the most important geophytes that native people 
harvested, such as Dichelostemma capitatum and Allium 
validum, were probably selected because they are prolific 
offsetters. Offsets, which propagate the plant vegetatively, 
develop in the sheath of the stem or around the base of the 
bulb on stolons. To ensure a readily available and diverse 
supply of food, California Indian women practiced wild-
land gardening. To keep the plants from getting too clumped 
without room to grow, populations of geophytes were 
thinned to maximize production. Bulb collection sites also 
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were maintained and enhanced using a combination of 
horticultural techniques. Five important methods were 
practiced by different tribes: sparing of individual plants 
to allow for future production; harvesting after seeding to 
ensure seeds fell at the site; replanting of cormlets and 
bulblets; weeding around favored plants; and burning of 
areas to decrease plant competition, recycle, and keep 
surrounding vegetation from encroaching. For example, 
David Peri and Scott Patterson describe the cultivation 
practices of the Cloverdale and Dry Creek Porno of north-
central California: "The direct results of root-crop cultiva­
tion are soil aeration and stimulation of new root growth. 
Digging loosens the soil and simultaneously mixes surface 
nutrients into the ground, improves drainage during winter 
months, and allows better absorption of moisture during 
the growing season. When the growth of a root [bulb, 
corm, or tuber] is not restricted by soil compaction, its size 
and quality is significantly increased. Removal of mature 
or parent roots stimulates new growth, while actually 
increasing the size of the tract." 

J.P. Harrington, in his characterization of the harvest­
ing of Indian potatoes by the Karuk in northwestern Cali­
fornia, titled this section Practices Bordering on a Knowl­
edge of Tillage. He had this to say: "But they [the Karuk] 
knew indeed that where they dig cacomites [probably 
corms in the Brodiaea complex] all the time, with their 
digging sticks, the following year many grow up where 
they dig them. They claim that by digging Indian potatoes, 
more grow up the next year again. There are tiny ones 
growing under the ground, close to the Indian potatoes." 

Given the facts that large quantities of underground 
plant parts were gathered, the same gathering sites were 
visited repeatedly, and gathering sites were burned, these 

The delicious tubers of Sanicula tuberosa are still gathered among the 
tall ponderosa pines by Southern Sierra Miwok women in the Sierra 
Nevada. Photograph by Kat Anderson. 



activities caused long-term ecological effects, which ulti­
mately influenced plant abundance, density, and composi­
tion. It can be hypothesized that tillage activities by native 
people mimicked natural disturbances with which these 
plants co-evolved, thereby fulfilling an evolutionary role 
that is now absent from many wildlands where fire sup­
pression policies have been enforced and Native Ameri­
cans can no longer harvest and manage these plants. 

There are numerous reports of native gatherers being 
prohibited from harvesting roots and other foods on their 
ancestral lands after Euro-American contact. In 1855 the 
plight of northern California Indians is described in a letter 
written by George Wooman and D.C. Johnson to Colonel 
T.J. Henly, Superintendent of Indian Affairs: "Notwith­
standing the extreme mildness of the past winter many of 
these Indians have perished—literally starved—and such 
must have been the fate of many others but for the scanty 
rations furnished by Miners and Settlers living near and 
among them . . . one of the Chiefs from high up on the 
McCloud River made mention of the fact that many of his 
men had perished the past winter while afraid to come into 
the lower hills for roots and clover, fearing the whites 
would compel them to remove onto the Reserve below." 

The rapid Euro-American intrusion into Indian-occu­
pied territories and the swift removal of Indians from these 
areas had many unforeseen negative ecological conse­
quences. If human activities indeed simulated natural dis­
turbance of vertebrate herbivory—following closely the 
frequency, season, and pattern of disturbance by other 
mammals—sustained yields of a food source may have 
been possible without threatening biodiversity and ob­
structing ecosystem function. In fact, with habitat man­
agement, it may have even enhanced numbers and diver­
sity of geophytes. 

The horticultural systems of California Indians need to 
be reconstructed, interpreted, and experimentally repro­
duced to better understand indigenous disturbance regimes. 
In these efforts, it is essential to elicit Native American 
involvement. Their interactions with geophytes may have 
played a central role in selecting for specific genotypes 
with particular suites of life history traits. A knowledge 
base is retained among some native peoples, and their 
stake in continuing a relationship with the land is high. 
Their gathering of wild plants is in part what gives them 
their unique identity, their physical health, and their spiri­
tual relationship with the land. As California Indians were 
forced to assimilate into the dominant culture, their dietary 
changes included a shift from pounded native seeds to 
wheat flour, and potatoes replaced the native tubers, bulbs, 
and corms. Recent studies conducted in Australia and the 
American Southwest have demonstrated that traditional 
foods are far superior to modern diets in maintaining the 
health and longevity of indigenous people. Land managers 
and restoration ecologists are urged to consult and col­
laborate with native people who retain the knowledge of 
harvesting and management of geophtyes. 
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Blue dicks (Dichelostemma capitatum) corms were probably the most 
widely eaten of all the geophytes. Photograph by Kat Anderson. 

California's Rare and Endangered Geophytes 

The growing awareness of the extent and nature of the 
loss of California's flora has stimulated many efforts to 
develop effective means of conserving habitats. Setting 
aside and protecting areas in a series of reserves, parks, 
and wilderness sites has been the most expedient solution. 
But in many of these areas protection alone is not enough. 
Land managers and ecologists must also ask whether there 
are essential natural processes that these areas are no 
longer being exposed to, such as flooding, lightning fires, 
or herbivory. Further complicating matters are the long-
term effects of indigenous harvesting and management of 
the flora. Did the presence of and manipulations by Cali­
fornia Indians sufficiently alter the flora in some cases to 
the point whereby we need to reintroduce these former 
disturbance regimes and harvesting patterns in order to 
maintain diverse and abundant plant species? We need to 
begin to systematically examine the indigenous role in 
helping to maintain biodiversity. 

We also need to assess the role of Native Americans in 
conserving what are now rare and endangered geophytes. 
There are sixty-six species and 102 taxa of monocotyle-
donous geophytes that are classified as rare and endan­
gered. This means that an unusually high percentage of 
geophytes are endangered in comparison with the overall 
percentage of rare and endangered species in the flora of 
California. Certain geophytes that were integral to indig­
enous cultures in the past are now on rare and endangered 
or uncommon species lists assembled by the California 
Native Plant Society. These include such species as 
Pringle's yampah (Perideridia pringlei) gathered by the 
Kawaiisu; kaweah brodiaea {Brodiaea insignis) gathered 
by the Wukchumni Yokuts; the western lily (Lilium 
occidentale) gathered by the Karuk; and the Mount Diablo 
fairy lantern (Calochortus pulchellus) gathered by the 
Indians of Mendocino County. Did Native American har­
vesting and management help to maintain populations of 
these species in the wild? Successful modern wildland 
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management and restoration of these species may depend 
upon a greater understanding of the manner in which 
Native Americans altered the frequency and intensity of 
fires and how their tillage regimes affected plant numbers. 

An Experimental Approach 

How might one more closely measure the effects of 
indigenous interactions with the California flora? One 
way is to mimic these practices in a series of controlled 
experiments. One such experiment was part of Anderson's 
dissertation research. The main objective of the experi­
ment was to determine whether the quantity and quality 
of corm and cormlet production of blue dicks are affected 
by differences in simulated indigenous digging practices. 
Blue dicks was one of the most widely eaten corms in 
California, and it is still gathered today. The site of the 
experiment was UC Berkeley's Gill Tract, a field station 
maintained for student and faculty research projects. In 
the fall of 1989, 900 blue dicks corms were planted in a 
randomized block design. Each block contained nine 
plots (eight combined treatments plus a control). Twenty 
mature corms were planted in a grid pattern in each plot. 
The corms were obtained from plant nurseries and the 
California Native Plant Society from a variety of geo­
graphic regions in California (not traceable), and each 
plot was allocated equal proportions of corms purchased 
from each entity. 

In each block each of the eight treatments and the 
control were randomly assigned to a different plot. The 
treatments comprised combinations of three treatment com­

ponents, each involving two intensities, times, or methods 
of application: (1) harvest intensity—fifty percent (me­
dium intensity—sparing plants as the Indians do) and 100 
percent (high intensity) of above-ground plants removed 
with a digging stick; (2) time of harvest—at flowering 
stage or at seed stage (indigenous harvesting is at both 
stages); and (3) replanting cormlets (as some native people 
do) versus no replanting of cormlets. 

All treatments were applied to plots in the spring and 
summer of 1991, two years after initial planting. Plots 
were dug with a handmade mountain mahogany digging 
stick, a harvesting method commonly used by California 
Indian tribes. For the control (no treatment) the plots were 
not disturbed until the end of the experiment. The data 
recorded for each plot included corm and cormlet weights 
and corm and cormlet numbers. In 1992, one year follow­
ing the treatments, all plots were dug up completely and 
the same data as above were recorded. The differences in 
the responses to treatment were assessed using various 
statistical tests. 

What We Found 

One of the interesting outcomes of this experiment is 
demonstration of the prolific nature of blue dicks. Its 
exceptional ability to propagate vegetatively is impressive 
and probably explains why it was chosen by so many 
tribes in California as an important food source. While 
each plot started with twenty corms, by the end of the third 
year the twenty corms multiplied by an average of five in 
each of the plots, and cormlets went from zero to 517. 

Ethnoecologist Kat Anderson harvesting blue dicks corms with a digging stick in an ecological field experiment at the Gill tract at U.C. Berkeley 
designed to determine the growth response of blue dicks to different indigenous harvesting regimes. Photograph by Tanis Toland. 



At the end of the experiment each of the treatment 
combinations showed no statistically significant differ­
ence from the control plots in corm and cormlet produc­
tion, with one exception: the treatment combination of 
harvesting at high intensity (100 percent) in the seeding 
stage without cormlet replacement. The numbers and 
weights of corms and cormlets that had been removed in 
the first (treatment) harvest were not included in the 
values at final harvest, and yet these treatment combina­
tions (with the above exception) consistently yielded as 
much as the untreated control plots. This is an interesting 
result, because in some of the plots 100 percent of the 
plants were harvested and the cormlets replanted, and 
then the same plots yielded just as much again as the 
controls in the final year, as if none had been taken 
initially. It is not known whether consecutive-year har­
vests would continue to produce similar results, or if the 
population would dwindle in a few years with repeated 
harvests. Multi-year studies are needed to discover if 
repeated harvests at different frequencies and intensities 
can sustain productivity of blue dicks. 

The combined treatment that consistently produced the 
greatest number and weight of corms and cormlets was 
harvesting at medium intensity (fifty percent) in the flow­
ering stage with cormlet replacement. We suggest that 
medium-intensity harvests in the flowering stage, with 
cormlet replacement by gatherers at traditional collection 
sites, could produce sustained yields. With partial removal 
of the corms and cormlets, the beds are thinned, allowing 
more space and nutrients for those left behind. These are 
then able to grow under more optimal conditions and thus 
gain more weight and produce more cormlets. The spared 
plants also will produce seed, keeping the population 
genetically diverse. 

Many unanswered questions remain because we do not 
fully understand the ecological strategies and adaptations 
of geophyte life forms. For example, do the cormlets 
remain suppressed while attached to the mature corm, and 
is their growth activated when knocked off by human, 
animal, or other disturbances? This seems unlikely, given 
the results of the experiment. The control plots started 
with twenty corms and, without any digging, produced an 
average of ninety-three corms (over a fourfold increase) 
within three years. Cormlets increased from zero to an 
average of 613, a production just as prolific as the harvest 
treatments, at least over a two-year period. Yet, over a 
longer time period, deliberate separation of cormlets from 
corms, versus no disturbance, may still show marked dif­
ferences in size, weight, and number of corms and cormlets. 
Also, the location of the experiment was an agricultural 
experiment station, and the soils were heavily laden with 
agricultural weeds. Though weeding was done when the 
weeds were young, it is probable that the control plots 
were still disturbed somewhat. This question is worth 
investigating further in long-term controlled experiments. 

Other questions include: What happens to plant popu­

lation numbers when disturbance is completely removed? 
Is there a programmed senescence of corms that would 
release the cormlets even if left undisturbed? And could 
blue dicks overpopulate and run out of nutrients if not 
broken up and thinned? A multi-year study would be 
required to discover if the numbers of corms and cormlets 
in a given area peak and then decline when a certain 
density and/or nutrient deficiency is reached. If, indeed, 
periodic thinning is necessary for long-term survival of 
blue dicks patches in wildlands, then human harvesting 
could be a conservation strategy for sustainable mainte­
nance of population stands of this plant. 

Loss of geophyte abundance and diversity in California 
has been attributed to habitat loss, fragmentation, and the 
degradation of biological resources from modern land 
uses. These results show that another cause worth inten­
sively investigating is the absence of former disturbance 
from mammals, fires, and indigenous interactions. 

As a follow-up to experiments, some areas may benefit 
from the reintroduction of management and harvesting 
regimes. This could come from two sources: first, distur­
bance regimes conducted by restorationists, government 
agencies, and landowners to authentically mimic indig­
enous interactions; and second, preserving the long-term 
ecological associations between native people and wild-
land environments. Innovative land management arrange­
ments that encompass the cultural needs of indigenous 
people are underway on several national forests in Califor­
nia, and this could extend to other public and private lands 
as well. 

Habitat Gardening: Toward Conservation 

Luther Burbank saw the economic potential of 
California's geophytes and the value of indigenous knowl­
edge. He brought edible geophytes (such as Perideridia 
spp., Brodiaea spp., Dichelostemma spp., and Camassia 
spp.) into cultivation and he observed that they increased 
greatly in size and succulence through cultivation and 
breeding. Native Americans apparently understood and 
continue to understand the dynamics of native plant popu­
lations, the intimate reproductive biology of geophytes, 
and how many individuals to remove without endangering 
the survival of the stand. In Western society, we have not 
yet learned this delicate interplay between plant harvest, 
restraint, and population maintenance, often choosing to 
exploit natural resources in wildlands to the point of ex­
hausting them. On the other hand, our remedy for past 
exploitation of resources has been a simplistic, often alien­
ating solution: protect nature from disturbance at all costs. 
But the successful preservation of biodiversity is only 
partially provided through wilderness reserves. 

Native Americans remind us that we must not relegate 
nature completely to the margins of civilization—other­
wise we will not learn how to use and coexist with nature. 
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John Muir knew that using plants invited a special inti­
macy with them when he stated that Western educa­
tion had been sadly neglected for many generations be­
cause "Like the Indians, we ought to know how to get the 
starch out of fern and saxifrage stalks, lily bulbs, pine 
bark, etc." In his sojourns in the Sierra Nevada he ob­
served the oddness of feeling "food-poor in so rich a 
wilderness." 

We now know that the way we treat the land outside 
nature reserves affects what is inside these reserves. Wil­
derness areas are becoming islands surrounded by dam­
aged, biologically impoverished lands that reflect the truth 
about our culture: we have not, by and large, learned how 
to use nature without destroying it. 

In addition to quantitative experiments conducted at 
universities and on public lands, individuals can begin to 
deepen their interactions with native geophtyes by plant­
ing them near at hand and observing how they respond to 
human tending. Ken Druse and Margaret Roach, authors 
of The Natural Habitat Garden (1994), urge gardeners to 
restore parts of their land to a pre-European settlement 
state. By restoring the plants native to one's surroundings, 
the plants in turn attract a host of native wildlife such as 
butterflies, birds, and beetles. We truly begin to live with 
nature, side by side. Native plants serve multiple func­
tions: beauty for the eye, cover for wildlife, and parts that 
are pleasing to the human palate. We can invite a deeper 
intimacy with native plants in our home gardens by using 
them as Native American peoples did and continue to do. 
By gathering plants judiciously we learn about nature's 
capacity for self-renewal. With over 10,000 years of ex­
perimentation with California's flora, Native Americans 
may offer us some conservation approaches that are geared 
to the sustainable uses of native plants. 

Multiple-use lands, in addition to parks and preserves, 
will have to play a key role in the conservation of bio­
diversity in California. Native American tribes have com­
bined biological conservation and diverse human uses for 
millennia. While it is now recognized that uncontrolled 
development can be incompatible with long-term preser­
vation of the environment, we urgently need detailed ex­
amples of compatible relationships between environment 
and human land uses, whereby diverse plants and animals 
coexist with natural resource utilization. As we enter into 
the twenty-first century, one of our greatest challenges 
will be to find long-term, sustainable land uses that pro­
vide a middle ground between the heavily altered, domes­
ticated landscapes and unpeopled wilderness. 
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