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To Combat Diabetes, Native Peoples 
Rediscover Traditional Plants

SHARON LEVY

Ethnobotanists partner with indigenous communities

A dozen kids of the Wiyot tribe, 
ranging in age from 6 to 13, 

wait in line to see the delicate flower 
of a chocolate lily, Fritillaria affinis. 
Most of them have not seen this plant 
before—although it was a staple food 
of their ancestors, it has become rare. 
Chocolate lilies are easy to miss. Their 
blossoms hang face down, their outer 
petals the mottled brown of camou-
flage gear. Flip a flower upright, and it 
reveals an intricate pattern of yellow, 
maroon, and green. Desirae Miller, age 
6, is so entranced that she keeps going 
back to the end of the line for another 
chance to get close to the lily.

Adam Canter, botanist for the tribe, 
is guiding a youth group through an 
ancient village site, tucked away amid 
the shifting sands and beach pine for-
ests of Ma-le’l Dunes, at the edge of 
Humboldt Bay on California’s north 
coast. Generations of Wiyot women 
cultivated Fritillaria here, along with 
other native plants prized for their 
nutritious bulbs, including Brodiaea 
and Dichelostemma congestum, also 
known as ookow. Ethnobotanists call 
these plants Indian potatoes.

Canter leads the tribe’s effort to 
restore and cultivate Indian potatoes. 
His work is part of a movement to 
reconnect native people with their 
traditional food plants, in hopes of 
ameliorating serious public health 
problems among Native Americans, 
such as type 2 diabetes. Brodiaea, 
Fritillaria, and other kinds of Indian 

Desirae Miller and Tony Wilson, members of the Wiyot tribe’s youth program, 
study bulbs of chocolate lily (Fritillaria affinis), a staple food of their ancestors. 

Photograph: Maya Scanlon.

potato produce multiple small bulbs, 
or cormlets. On one hand, it   takes 
many bulbs to provide enough food 
for a meal. On the other hand, the 

plants thrive on disturbance. They 
grew strong in the aftermath of the 
fires that were once regularly set by 
native people. The act of digging up 
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the bulbs aerates the soil and scatters 
cormlets, setting the stage for a new 
generation of plants.

“We need to bust the myth that 
Indian people were random gatherers,” 
says Canter. “They were master per-
maculturists.” The presence of choco-
late lily at the dune village suggests the 
Wiyot transplanted bulbs to create gar-
dens in convenient spots. The plant’s 
natural habitat is further inland.

Before the Gold Rush, the shores 
of Humboldt Bay held many dense, 
cultivated patches of Indian potatoes. 
Lindsay Creek, a few kilometers inland 
from Ma-le’l Dunes, was known to the 
Wiyot as Boudurush (Indian Potato) 
Creek, and along its banks, the slender 
leaves of Brodiaea grew as thick as 
grass.

Remnant food gardens are now at 
risk of disappearing forever, due to a 
lack of cultivation, fire suppression, 
and the invasion of nonnative plants. 
The Wiyot tribe hopes to set a prec-
edent by managing the ancient gar-
dens in Ma-le’l Dunes, now a part of 
the Humboldt Bay Wildlife Refuge, 
as an ethnobotanical site. This would 
mean cutting back the trees and shrubs 
that have encroached on the Fritillaria 
patch, and a concerted effort to yank 
out the invasive grasses that now out-
compete the Dichelostemma species. 
Brodiaeas are a subset of Dichelostemma 
species. Canter is also growing a variety 
of Indian potatoes in raised beds on the 
Wiyot reservation at Table Bluff.

The effort is inspired by an interna-
tional movement for food sovereignty, 
in which native peoples are finding 
ways to take back control of their own 
food sources and to reconnect with tra-
ditionally cultivated plants. According 
to the Centers for Disease Control 
and Prevention, Native Americans are 
now twice as likely as whites to have 
diabetes, and they suffer high rates of 
life-threatening complications, includ-
ing kidney and cardiovascular disease. 
Diabetes can be remedied by increas-
ing physical activity and returning 
to a diet high in protein and fiber, 
rather than the high-fat, high-sugar 
processed foods most accessible to 
modern indigenous people.

Adam Canter, botanist for the Wiyot tribe, with blossoms of ookow 
(Dichelostemma congestum) at an ancient Wiyot village site in Ma-le’l Dunes. 

Ookow is one of a number of Indian potatoes long cultivated by Wiyot people for 
their nutritious bulbs, but now rare more than a century after white settlement. 

Photograph: Sharon Levy.

A bulb and blossom of Brodiaea (Dichelostemma capitatum) from the Wiyot 
village site in Ma-le’l Dunes. Before white settlement, cultivated beds of 

Brodiaea grew as thick as grass in Wiyot territory.  
  Photograph: Sharon Levy.
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“I think that the old people who 
lived on traditional food rarely ever 
got sick,” says Ted Hernandez, Wiyot 
tribal chair. He remembers Irene 
Carlson, an elder who lived an active 
life for close to a century, sustained by 
a traditional Wiyot diet. “She didn’t 
have any diabetes. She was slim. We 
didn’t have diabetes when we lived off 
what He provided for us.”

Diabetes emerged as a problem 
among Native Americans in the years 
after World War II, when the first 
cases were reported by Indian Health 
Service providers. By 2009, diabetes 
had become the fourth most frequent 
cause of death among native people in 
the United States. The disease ravages 
communities that have struggled since 
the time of European colonization.

The arrival of white settlers in 1850 
devastated the Wiyot. The new arriv-
als seized Wiyot land and destroyed 
many sources of food. A massacre in 
1860, timed to strike the Wiyot dur-
ing a ceremony when they were all 
gathered together, reduced the tribe 
to a few traumatized survivors who 
were forced to move to distant reser-
vations, their children taken to board-
ing schools. The Wiyot have endured, 
buying back a corner of their land 

to found a reservation and working 
to restore Tuluwat, the sacred site on 
Indian Island in Humboldt Bay where 
their ancestors were murdered.

“We are reinventing our culture, 
reinventing our traditions, reinventing 
ourselves,” says Hernandez, “because 
after the massacre, it was all gone.” As 
a boy, Hernandez went surf-fishing 
with his Wiyot uncle, and he assumed 
old-time Wiyot people lived by fishing 
and hunting. He has been amazed to 
discover that his ancestors were also 
farmers—a reality first pointed out by 
Canter, after the botanist spent time at 
the Ma-le’l village site.

Reclaiming native riceroot
Leigh Joseph, a graduate student in 
ethnobotany at University of Victoria 
and a member of the Squamish First 
Nation in British Columbia, is working 
to restore northern riceroot, Fritillaria 
camschatcensis. Like F. affinis, northern 
riceroot produces nutritious clusters of 
small bulblets that resemble grains of 
rice. It was cultivated by native peoples 
throughout coastal British Columbia, 
as were springbank clover (Trifolium 
wormskioldii) and Pacific silverweed 
(Potentilla egedii). These last two spe-
cies thrive in a narrow band of high 

saltmarsh habitat and grow edible 
roots that were traded for and prized 
in native cultures. The people built 
structures of log and rock to expand 
the section of the intertidal zone where 
root vegetables could grow.

In the colonial era, the military 
deliberately destroyed these root gar-
dens as part of a campaign to subdue 
native people. Yet the colonial govern-
ment insisted that indigenous people 
did no farming—a claim that was used 
to justify seizure of their lands by set-
tlers for cattle pasture and European 
agriculture, according to Douglas 
Deur and colleagues, writing in 2013 
in the journal BC Studies. Throughout 
the province, native people lost access 
to their traditional gardens. Their food 
plants were trampled on and eaten 
by cattle. As happened to the Wiyot, 
their children were forcibly sent off to 
boarding schools where they were for-
bidden to speak their own languages 
or eat their own foods. Ancient knowl-
edge of food plants was lost.

By 2010, when Joseph began to 
interview Squamish people about 
their knowledge of traditional plant 
foods, northern riceroot had become 
a wistful memory. The eastern side of 
the Squamish Estuary, where Joseph’s 

Northern riceroot (Fritillaria camschatcensis) was once cultivated for its nutritious bulbs by First Nations all along 
the British Columbia coast. After colonization, native people were forbidden to gather or cultivate riceroot and other 

traditional food plants. The Squamish Nation is now working to revive riceroot. Photographs courtesy of Leigh Joseph.
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ancestors once harvested abundant 
riceroot, had been diked and drained 
in places—and subjected to a mas-
sive dump of dredge spoils, as well 
as discharges from a chemical fac-
tory. Cultivation of root vegetables 
had ceased long before—one elder said 
that riceroot became extinct in the 
twentieth century. Most of the people 
Joseph spoke with had never seen the 
plant, let alone eaten it.

In the course of her research, Joseph 
discovered healthy populations of rice-
root on the remote western side of 
the estuary, which is accessible only 
by boat. She has used these surviving 
beds as a source of bulbs to establish 
a riceroot restoration garden in the 
eastern estuary, on land managed by 
the Squamish Nation. The garden is 
tended by schoolchildren as part of a 
program on Squamish culture.

Joseph’s passion for restoring 
root plants was inspired by a visit 
to the Kingcome Estuary in British 
Columbia, in the territory of the 
Kwakwaka’wakw people. There the 
late Clan Chief Adam Dick, an elder 
who had tended root gardens with his 
grandmother, organized a community 
event in which people harvested rice-
root, springbank clover, and Pacific 
silverweed. Joseph helped to gather the 
roots, which were cooked in a firepit 
for a traditional feast.

“That experience,” says Joseph, “led 
to my own awareness of the con-
nection between land-based practices, 
food plants, and healing from inter-
generational trauma, from the impacts 
of colonization.” Her grandparents 
and her great aunt and uncle lived 
with a profound taboo against tradi-
tional cultivation and gathering. “It 
was made very clear to them that 
any engagement with culture, with the 
land, was wrong, and you could be vio-
lently punished for it.” The best way to 
change this, she believes, is for native 
people to be out on the land among the 
plants that sustained their ancestors.

She also was struck by the abun-
dance and productivity of root plants 
in Kingcome, where the legacy of 
native cultivation can still be seen. 
“The Kingcome Estuary has high 

amounts of large bulbs of fritillaria 
that look different at a glance from 
those in Squamish. When root plants 
are tended to, dug up, harvested and 
replanted, the soil is aerated. It is a 
good example of how that level of dis-
turbance through indigenous manage-
ment increases the productivity and 
presence of the plant.”

Looking backward to fight the 
diabetes epidemic
Now, for her doctoral project, Joseph 
is building a program to reconnect 
Squamish people with tending and 
collection of traditional food and 
medicinal plants. The program will 
focus on those afflicted with type 2 
diabetes (T2D).

“Type 2 diabetes is such a crisis in so 
many indigenous communities,” says 
Joseph. “We need to build the under-
standing that this disease did not exist 
in this way pre-[European] contact.”

T2D is a metabolic disorder that 
arises from a decline in the response to 
insulin, the hormone that enables the 
transfer of glucose from the blood to 
liver and muscle. If the tissues do not 
respond to insulin, blood sugar stays 
high. Over time, high blood sugar can 
lead to kidney and cardiovascular dis-
ease, neuropathy, and blindness.

The global epidemic of T2D has 
been brought on by the chronic imbal-
ance between energy intake and 
expenditure in the modern world. For 
most of human evolution, people had 
to do physical work to feed themselves, 
whether that meant a long hunt on foot 
or a hard day in the fields—and most 
had access to only a limited amount of 
food. Today, a quick trip to a grocery 
store yields far more calories than most 
people need. For the most impov-
erished people, the most accessible 
food is often highly processed and 
unhealthy. (See, e.g., “Diabetes mellitus 
and the Aboriginal diabetic initiative 
in Canada” in 2016 in the Journal of 
Family Medicine and Primary Care.)

Indigenous people around the world 
suffer rates of T2D much higher than 
those in the general population. The 
few exceptions to this trend are native 
peoples who maintain their traditional 

way of life—lots of physical activity 
and a diet of high-protein, high-fiber 
food. The pattern fits with the thrifty 
genotype hypothesis, proposed by the 
late geneticist James Neel, who saw 
T2D as an “altered lifestyle syndrome.” 
Neel’s idea was that in hunter–gatherer 
peoples, adaptations that were benefi-
cial—such as the physiological ability 
to fatten up in times of plenty, in order 
to survive times of famine–have led 
to increased susceptibility to obesity, 
hypertension, and T2D in the indus-
trialized world.

Among the Cree of Eeyou Istchee, 
on James Bay in northern Quebec, 
the first few diabetes cases were diag-
nosed in 1983. As the prevalence of 
the disorder grew, elders and healers 
adapted their use of medicinal plants 
to treat diabetes-related symptoms 
including slow-healing wounds, foot 
numbness, increased urination, and 
blurred vision. By 2009, 29 percent of 
Cree adults age 20 or older suffered 
from diabetes, along with high rates 
of complications, especially kidney 
damage. That year, the World Health 
Organization passed a resolution pro-
moting the preservation, study, and 
inclusion of traditional medicine in 
healthcare. The need for this approach 
is clear among the Cree of Eeyou 
Istchee, who live in remote areas with 
limited access to modern medical care 
and have a cultural preference for 
native healers. Conventional diabetes 
treatments had limited success in Cree 
communities.

In 2003, pharmacologist Pierre 
Haddad of the University of Montreal 
founded a research project that 
aimed to translate the diabetes treat-
ment knowledge of Cree healers into 
the language of modern science. 
The group, funded by the Canadian 
Institutes of Health Research, 
is named the Team in Aboriginal 
Antidiabetic Medicines (TAAM). 
TAAM includes ethnobotanist Alain 
Cuerrier, along with phytochem-
ists and nutritionists. The team has 
now published more than 30 peer-
reviewed articles, in which they have 
shown that medicinal plants used 
by the Cree can combat diabetes 
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and its complications. For exam-
ple, a 2012 study in Evidence-Based 
Complementary and Alternative 
Medicine documented an array of 
antidiabetic effects that work through 
a number of different mechanisms.

The chronic high blood sugar 
experienced by diabetics leads to 
the production of glycated proteins 
(proteins chemically bound to sug-
ars) that are responsible for many 
symptoms of diabetes, as well as com-
plications affecting the renal, vascu-
lar, and nervous systems. Leaves of 
the lowbush blueberry, used by Cree 
healers, inhibit the formation of gly-
cated proteins. Extracts of balsam fir 
reduce the release of glucose from the 
liver and protect against kidney dam-
age; American larch and Labrador 
tea enhance insulin sensitivity; and 
purple pitcher plant stimulates glucose 

Bitter gourd (Momordica charantia) is used by indigenous people in Mexico and around the globe to make teas that help 
treat diabetes by increasing insulin secretion and uptake of glucose from the blood. Photographs: H. Zell.

Further reading.

Ferrier J, et al. 2017. Comparison of the antiglycation activity of leaves of eight tradi-
tionally used wild blueberry species from northern Canada and Europe with their 
phytochemistry. Botany 95: 387–394. (https://doi.org/10.1139/cjb-2016–0216)

Ferrier J, et al. 2018. Traditional medicines used by Q’eqchi’ Maya to treat diabetic 
symptoms and their antiglycation potential. Journal of Ethnopharmacology 224: 
504–511. (https://doi.org/10.1016/j.jep.2018.06.031)

Li S, et al. 2018. Anti-apoptotic potential of several antidiabetic medicinal plants 
of the eastern James Bay Cree pharmacopeia in cultured kidney cells. BMC 
Complementary and Alternative Medicine 18: 37. (https://doi.org/10.1186/
s12906–018-2104–1)

Vargas JM, Andrade-Cetto A. 2018. Ethnopharmacological field study of three Q’eqchi 
communities in Guatemala. Frontiers in Pharmacology 9: 1246. (https://doi.
org/0.3389/fphar.2018.01246).

uptake in muscle cells and protects 
against neuropathy.

The researchers used a panel of 
in vitro bioassays and in vivo tests 
to screen medicinal plants for 

antidiabetic action. Identifying 
those plants involved a long collab-
oration between the scientists and 
Cree elders and healers. The com-
munity of Mistissini was the first to 
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agree to participate. Elders there see 
themselves as caretakers of wisdom 
given to their people by the Creator, 
and worried that their medicinal 
plants might be commercialized and 
overexploited.

“Traditional medicine is a really 
sensitive issue,” explains Cuerrier. 
“They were willing to talk to us 
because the elders could feel they 
were losing the information. Maybe 
only one person in the community 
would say they want to learn about the 
plants—that’s a problem. We wrote an 
agreement that we would not divulge 
the name of the plants unless you 
agree that we do so.”

The researchers drew up a 
legally binding contract giving the 
Mistissini elders the right to review 
and approve all scientific publica-
tions. The research was focused on 
revealing information that could help 
physicians to treat diabetics among 
the Cree, rather than a search for 
commercial products. They began by 
screening 17 plants used by healers in 
the community.

A few years into the project, the 
scientists ranked the six most promis-
ing antidiabetic plants, on the basis 
of their lab results. They sat down 
with the Mistissini elders and asked 
them which plants they found most 
effective. “They gave us stories,” says 
Cuerrier. “In those stories, plants came 
up. Out of the six that did well in the 
bioassays, the elders mentioned four. 
The ones that fared the best in the lab 
were the ones they thought were the 
best as well.”

“That result gave me goosebumps,” 
remembers Haddad. The team is now 
working on a clinical trial involving 
diabetics in four First Nation com-
munities. People will take part in 
gathering and tending plants, change 
their diet towards more traditional 
food, and use traditional medicine. 
Their body weight and glycemic 
index will be tracked throughout the 
year. Joseph’s current work among 
the Squamish is part of the TAAM 
project.

“It’s about building the confidence 
to engage with accessing traditional 

foods and medicine, which tends 
to our physical, spiritual, and emo-
tional health as indigenous people,” 
explains Joseph. She sees reconnect-
ing with these plants as a major step 
in healing not just from diabetes, but 
from the trauma of colonization.

Overcoming sodas and processed 
food
In developing countries the burden 
of diabetes is more severe. Adolfo 
Andrade-Cetto, an ethnopharma-
cologist at the Universidad Nacional 
Autónoma de Mexico, notes that T2D 

The widespread use of Coca-Cola and other sugary sodas, called refrescos, is a 
major driver of the type 2 diabetes epidemic in Mexico and Central America, 
according to ethnopharmacologist Adolfo Andrade-Cetto. He has worked in 

communities where safe drinking water is unavailable and people routinely drink 
refrescos instead. Photograph: Reinhard Jahn, Mannheim.
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is a leading cause of death in Mexico. 
In Guatemala, indigenous people 
make up 60 percent of the population, 
and many communities suffer high 
rates of T2D, which causes 33 percent 
of deaths. Andrade-Cetto has been 
working with diabetics in rural com-
munities of Mexico and Guatemala for 
the past 30 years, studying the plants 
people use to treat their illness—most 
often by making a tea from leaves, 
bark, or stems. Many, but not all, of 
these plants have shown antidiabetic 
action in the laboratory. In a clinical 
trial, drinking tea made from the dried 
leaves of the trumpet tree, Cecropia 
obtusifolia, led to a significant drop in 
patients’ blood glucose levels. Bitter 
gourd, Momordica charantia, increases 
insulin secretion and glucose uptake. 
Copalchi (Croton guatemalensis), a 
plant used by the Cakchiquel people 
in Guatemala, may lower blood sugar 
as effectively as the prescription anti-
diabetic drug glibenclamide.

In the course of his work, Andrade-
Cetto has seen the conditions that lead 
to diabetes. Some remote communities 
have no safe drinking water. “Instead 
of the government making an effort to 
bring water to the people, Coca-Cola 
was sending sodas,” he says. “In every 
house, all the children drink soda, 
because you cannot drink the water.” 
The widespread reliance on sugary 
sodas is a major contributor to the 
diabetes epidemic in the region.

He has witnessed a striking exam-
ple of the impact of lifestyle changes 
on diabetes rates among the Q’eqchi 
Maya in Guatemala. In the city of 
Cobán, where processed foods and 
sodas are readily available, there are 
high rates of diabetes and obesity. In 
the community of Sanimtaqa’, reached 
by a two-hour walk from Cobán across 
a mountain, people grow their own 
food, routinely walk long distances, 
have no access to sodas, and have no 
diabetes.

Rural people often do not under-
stand the complexities of diabetes, 
but they know its symptoms all too 
well. “People with diabetes feel tired, 
they feel awful,” says Andrade-Cetto. 
Physicians prescribe metformin, a 

drug that lowers blood sugar, but that 
is not enough to make patients feel 
better. “There’s no single medicine or 
intervention that can really fight the 
disease,” says Andrade-Cetto. “So peo-
ple are always looking for something to 
help. How people in rural Mexico are 
treating their diabetes is total chaos, 
and the consequence is complications: 
foot amputations, loss of vision.”

At an ancient Wiyot garden site, Desirae Miller and Itzelt Rios of the Wiyot 
youth program pull out invasive grasses that compete with Indian potatoes. 

Photograph: Maya Scanlon.

Andrade-Cetto sees mutual educa-
tion as critical to the management 
of the T2D epidemic. “We need a 
program in which the physicians can 
really explain to people what is going 
on with diabetes. And they have to be 
open that people are taking medici-
nal teas, because this is the reality.” 
Doctors cannot just assume that tradi-
tional medicines do not work, because 
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some do. They are part of an ancient 
but evolving realm of indigenous cul-
ture and knowledge.

Native people in Mexico and 
Central America live in extreme pov-
erty, but are still surrounded by a 
relative wealth of traditional plants. 
For many tribes in the United States 
and Canada, the work of reviving and 
reconnecting with food and medicinal 
plants is just beginning.

On the April day when the Wiyot 
youth visited their ancestral village 

in Ma-le’l Dunes, the group spent 
some time pulling out the invasive 
grasses that choke out Indian pota-
toes. Plants come easily out of the 
sand, and the children could yank 
out a Brodiaea by mistake. So the 
group pulled grass at a careful, steady 
pace. Donna Wilson, manager of the 
youth program, encouraged the kids 
as she worked. “If we keep working 
on this every year,” she said with a 
grin, “we’re going to save these Indian 
potatoes.” By the time they left, they 

had a large trash bag of grass to carry 
away.

It was a small step, one of many 
in the struggle to combat the plague 
of diabetes, and to revive a cul-
ture that came close to being lost 
forever.

Sharon Levy is a freelance science writer 
based in northern California and author of 

The Marsh Builders: The Fight for Clean 
Water, Wetlands, and Wildlife, published by 

Oxford University Press.
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