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Foreword

Reinvesting in Crop Wild Relatives in North America

Nearly any place you hike a canyon, canoe a river, climb a mountain, wade a wet
meadow, or weed a field in North America, you will come upon native plants that are
close relatives of food, fiber, animal forage and feed, industrial oil, ornamental, and
medicinal crops. On the fringes of muskegs from Hartley Bay in British Columbia
to sites in northern California, you might come upon the Pacific crab apple (Malus
fusca [Raf.] C. K. Schneid) around ancient fishing and gathering camps (Routson
et al. 2012). In the watersheds of the St. Johns and Kissimmee Rivers in Florida,
the vines of the rare Okeechobee gourd (Cucurbita okeechobeensis [Small] L. H.
Bailey subsp. okeechobeensis) trail up into the branches of wild custard apples
(Annona glabra L.) (Andres and Nabhan 1988; Nabhan 1989). Where I live and
farm in Southern Arizona just north of the Mexican border, wild chiles (Capsicum
annuum var. glabriusculum [Dunal] Heiser & Pickersgill) grow in desert canyons
not far from wild grapes (Vitis L.), walnuts (Juglans L.), passion fruits (Passiflora
L.), cassava (Manihot Mill), tomatillos (Physalis L.), and tepary beans (Phaseolus
acutifolius A. Gray var. acutifolius) (Nabhan 1990; Nabhan 1991).

To many naturalists, these plants are but botanical curiosities, worthy of con-
servation without regard to historic or current human uses. But for crop geneticists
and plant breeders, and a growing number of biodiversity conservationists, these
species are especially worthy of protection, conservation, and evaluation because
they may hold something of lasting value for the future of the way we live and eat
on this planet.

These scientific and cultural values are exactly the reason why agricultural
research and conservation management insights are not only so important but so
timely. The chapters of this book represent the first comprehensive effort to assess
wild crop genetic resources on our continent. Remarkably, this book arrives in our
hands at just the moment in North American history when many of these plants are
threatened by climate change yet also when these resources are most needed if
future generations are to adapt.

vii
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The wildness in these plants confers distinct advantages not found in their
domesticated cousins: tolerance to extremes of temperature and precipitation and
resistance to the pests that lay waste to agricultural fields. This is why we are
increasingly looking to the wild to strengthen our agriculture, particularly during
this period of accelerated climate change. Farmers, orchardists, ranchers, and horti-
culturalists are already suffering from shifting and often heightened frequencies of
drought, heat waves, catastrophic freezes, hurricanes, floods, and fires. And with the
changes in these abiotic stressors come other biotic impacts to our farming systems
and food security: previously unforeseen weeds, insect pests, and crop diseases that
take a long-term toll on agricultural productivity and food safety.

During eras of political, economic, and environmental stress, humanity turns
to consider a broader range of options than typically employed during “business
as usual.” This is one of those times — when agriculture is looking to draw upon
a broader and deeper gene pool of crop genetic resources as a means to re-diver-
sify and add resilience to the food plants that we depend on for survival. After
decades of focusing on a relatively small genetic base of cultivated varieties for
crop improvement, geneticists are now casting a much wider net, fortunately
enabled by a broader portfolio of diagnostic techniques, micro-propagation prac-
tices, and biotechnologies used to select and transfer genes from wild relatives
into food crops.

This is why the fact that forty-some crop wild relative species are included in the
U.S. Fish and Wildlife Service’s Endangered and Threatened Plant list is of great
concern. To make matters worse, this list is likely to grow much larger (Rogers
2015). Analyses of North American seed plants facing extinction risks exacerbated
by climate change and land use intensification (Zhang et al. 2016) would indicate
that roughly 27% of the 4600 crop wild relatives documented to occur in the U.S.
(Khoury et al. 2013) are likely to lose more than 80% of their habitat by the 2080s
and will suffer a 50% retraction of their ranges.

As I'read through the names on the current U.S. list of threatened and endangered
crop wild relatives, I am struck by both their beauty and by the fragility of the plant
species they represent:

» Texas wildrice (Zizania texana Hitchc.), an aquatic perennial with high allelic
richness surviving along just a few stretches of the San Marcos River drainage of
the Edwards Plateau in Texas

e The scrub plum (Prunus geniculata R. M. Harper) of Lake Wales Ridge in
Florida, a small shrub with perfumed flowers valued by horticulturists as a showy
and fragrant ornamental, closely related to the Chickasaw plum, with a fruit of
probable hybrid origin that has been both culturally dispersed and cultivated for
well over 150 years

* The Bakersfield prickly pear cactus [Opuntia basilaris Engelm. & J. M. Bigelow
var. treleasei (J. M. Coult.) J. M. Coult. ex Toumey], with genes for drought
resistance and production of compounds which protect against adult-onset
diabetes, both of which desperately needed by farmers and consumers on our
continent
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e The puzzle sunflower (Helianthus paradoxus Heiser), a halophyte of the Pecos
River in New Mexico and West Texas, which emerged from a chance hybrid of
the common sunflower (Helianthus annuus L.) and the prairie sunflower
(Helianthus petiolaris Nutt.) over 75,000 years ago, but is now far more salt
tolerant than either of its parents, and most cultivated sunflower hybrids as well

e The Okeechobee gourd, a squash relative first described by John and William
Bartram along the St. Johns River in Florida around the time of the Revolutionary
War, which has barely survived the agricultural revolution that drained the
Everglades for sugarcane production and diverted most rivers in Florida into
croplands (Nabhan 1989)

e The Oahu cowpea (Vigna o-wahuensis Vogel), a rare perennial legume that has
gone extinct on the very island in Hawaii where my daughter and grandson now
live but which tenaciously hangs on for dear life in just seven small populations
spread across four of the other Hawaiian Islands

I offer you these brief “personality profiles” to remind you that each of these
valuable and endangered crop relatives has a distinctive character. The tasks of iden-
tifying, counting, tallying, mapping, monitoring, and managing the remaining pop-
ulations of rare plant species on the verge of extinction are ever increasing. It is
worth a moment of our time now and then to remember the complex ecological and
human relationships surrounding each of these unique but declining plants.

It is important to remember that the contribution of wild relatives to crops is not
a new phenomenon. In fact, these plants have naturally exchanged genes in tradi-
tional agricultural settings for millennia. We are all beneficiaries of such serendipi-
tous crop diversification every time we sit down to eat a meal or drink a glass of
wine or cider. They have been — and continue to be — our most useful “living library,”
a set of manuals to help us maintain our food security (Gruber 2017, Khoury 2015,
and in this volume).

Several of the chapters in this book point out the importance of recognizing that
many crop relatives remain economic crops and cultural resources in their own
right. Plant breeders do not necessarily need to “improve” some of these plants to
make them acceptable to the public. For example, the fresh and dried fruits of wild
chiltepin peppers (Capsicum annuum var. glabriusculum) sell for more than USD $80
per pound in much of the U.S. Southwest and northwestern Mexico. One pound of
American wildrice from Minnesota streams and lakes that is hand-harvested and
wood-parched by Native American foragers garners prices of up to USD $17 on
Amazon. On the southern edges of the Chihuahuan Desert, consumers are willing to
pay five to ten times more for a delicious semi-cultivated potato called papita giiera
(Solanum cardiophyllum Lindl) than for domesticated potatoes of exotic origin. Yet
the anciently cultivated genotypes of this species are hardly if at all represented in
most potato gene banks, including those in Mexico and the USA.

Wild apples (Malus Mill.) prized for their tartness and flavor are now included in
hard ciders in the USA and Canada. Legally collected or propagated rare food crops
like Price’s potato bean (Apios priceana B. L. Rob.), agaves (Agave L.), and cacti
command high prices in horticultural trade. Wild prickly pears (Opuntia Mill.),
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pinyon nuts (Pinus L.), and ramps (Allium tricoccum Aiton) continue to attract
almost as much attention from chefs and nutritional scientists as their cultivated
counterparts do. Nevertheless, habitat fragmentation and other threats are diminish-
ing foragers’ access to these North American plants.

Beyond these direct uses, promising new applications of these plants are emerg-
ing from recent innovations in applied research. In Kansas, the Land Institute is
newly domesticating perennial wild relatives of food crops, using intermediate
wheatgrass (Thinopyrum intermedium (Host) Barkworth & D. R. Dewey) and rosin-
weed (Silphium integrifolium Michx.), a distant relative of sunflower, in their prai-
rie-adapted polycultures (Dehaan et al. 2016; Van Tassel et al. 2017). In Missouri,
botanists associated with the Missouri Botanical Garden and St. Louis University
are evaluating wild relatives of commercially important fruit tree crops for develop-
ment in their own right both as sources of food and as rootstocks, due to their hardi-
ness and resistance to emerging insect pests and plagues (Allison Miller, pers. com).

In Illinois, integrated pest management teams have experimented with the native
buffalo gourd (Cucurbita foetidissima Kunth) as a trap crop grown on the edges of
squash and pumpkin fields to reduce larval damage to these crops and increase pol-
lination efficiencies (Metcalf et al. 1980; Metcalf et al. 1982). In Arizona, our eco-
logical research in the first in situ reserve for crop wild relatives in the USA [in
Coronado National Forest] allowed us to determine how capsaicinoids and other
secondary metabolites serve as “directed” chemical defenses against Fusarium
fungi, insect pests, and seed-predating rodents in wild chiltepin peppers (Tewksbury
and Nabhan 2001; Eich 2008). It may now be possible to differentially select and
use the various capsaicinoids in the wild chile pepper arsenal for the discourage-
ment of grain storage pests, prevention of fungal contamination of seeds, treatment
of shingles, reduction of blood serum cholesterol and glucose, and management of
attention-deficit disorders (Eich 2008; Barchenger and Bosland, this volume).

Thus, crop wild relatives are extremely valuable genetic resources, yet they also
offer us their colorful and meaningful natural histories — stories of survival, if you
will, of a more diverse portfolio of plants still available to humanity.

Thankfully, as many of the chapters in this book document, the conservation and
use of wild relatives is getting more serious traction, with national and international
initiatives looking to make a significant impact in the coming years. But these
efforts are the tip of the iceberg of what is needed. As several contributions in this
volume affirm, we must continue to invest in sufficiently supporting every link in
the wild relative-food crop supply chain — from in situ conservation of natural habi-
tats in national parks and biosphere reserves to ex situ seed banks, botanical gar-
dens, and plant restoration efforts — if the entire supply and delivery system is to
function for the future. It is not enough for land grant universities to invest millions
in molecular biology laboratories if they end up closing down herbaria and cutting
budgets of campus arboreta and experimental farms in the process. As Harvard con-
servation biologist E.O. Wilson once quipped, it is the “non-sexy” and more
descriptive sciences of systematics, ethnobotany, biogeography, and seed storage
physiology that have gotten us to where we are today.
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These recently emerged opportunities will not bear fruit if our funding sources
for habitat conservation and landscape management, for basic biology and seed
banking, and for horticultural innovation and biomedical research focus only on the
last few links of the wild relative-crop commodity supply chain. We not only need
to diversify the genetic base of our food supply, we also need to diversify and sus-
tain the many forms of conservation, restoration, and scholarly inquiry which
together ensure access to these crop genetic resources.

Collectively, the chapters in this remarkable book provide a valuable overview of
the best information and practices needed to safeguard and wisely use North
America’s crop wild relatives. Detailing the species native and naturalized in the
continent and related to important food, fiber, animal forage and feed, industrial oil,
ornamental, and medicinal crops, the authors outline their potential for use and
highlight the conservation needs for the species. In bringing together for the first
time this information from across the broad North American region, including
Canada, Mexico, and the USA, the book provides access to critical conservation
information for well over 600 promising plants. As this landmark volume attests,
these plants are essential elements of North America’s natural and cultural heritage.
This book becomes the model for advancing the efforts needed to better care for this
heritage for present and future generations. It provides us with operating instruc-
tions for wisely managing “our living library.”

Tucson, AZ, USA Gary Paul Nabhan
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Preface

Wild plants useful to food and agriculture occupy a niche frequently outside the
realm of both agricultural and natural resource professionals. The agricultural com-
munity tends to focus on a handful of domesticated species, while the natural
resource community emphasizes legislatively regulated taxa (i.e., species that are
rare, endangered, indicators of ecosystems such as wetlands, or wild species used
for timber or revegetation).

The increasing challenges to food and agricultural production due to climate
change, added to the ever-present biotic and abiotic stresses, are likely to make crop
wild relatives and other useful wild plants more of a priority to both communities.
And the combined efforts of both communities will be critical to locating, conserv-
ing, and making available these invaluable species to support agricultural produc-
tion and food and nutritional security for future generations.

The purpose of this two-volume book is to highlight the most important wild
plant genetic resources that grow in North America. We define these resources as
wild species with relevance for agriculture. These include the wild plant populations
from which domesticated varieties evolved, crop wild relatives that can be used to
improve contemporary crops, wild species that have a record of use by people, and
any other wild species with potential for future crop development. Most of the spe-
cies covered are native, but a few are introduced taxa that have become naturalized
in the region. A thorough understanding of the species that occupy North America,
including their distributions, potential value to agriculture, and conservation statuses
and needs, will give agricultural and conservation communities the basic knowledge
they need to take steps to conserve our natural heritage of useful wild plants.

The overarching goal of this book is to help ensure that these valuable but over-
looked species continue to persist, both in their natural habitats and in gene banks,
where they can be made available as resources to address compounding agricultural
and nutritional challenges. This book is authored by a broad range of experts work-
ing diligently to explore, protect, celebrate, and use crop genetic resources. They
have come together to compile the latest information on the most important North
American wild useful plants. This book focuses on Canada, the USA, and Mexico,
three countries whose combined area covers most of the continent.

Xiii



Xiv Preface

The first volume of the book covers topics relevant to the conservation of all wild
plant genetic resources, while the second volume focuses on specific crops and their
related wild taxa. Volume One: Conservation Strategies begins by reviewing efforts,
challenges, and opportunities to conserve food and agriculturally important wild
species from a national perspective. The first part provides not only a broad over-
view of important crop wild relatives and wild utilized species in Canada, Mexico,
and the USA but also a description of the agencies and institutes focused on con-
serving these plants, as well as the conservation and use policies followed by each
country. This section concludes with a chapter that presents Native American tribal
perspectives in the USA, providing a glimpse into the management and regulation
of plant genetic resources by Indigenous peoples through a set of case studies of
several tribal governments.

The second part of Volume One discusses various aspects of wild plant genetic
resource conservation methodologies. Managing genetic resources of wild plants
involves additional considerations beyond those required for domesticated crops.
Likewise, wild genetic resource conservation differs from managing plant species
that are rare and endangered in that a greater emphasis is placed on ex situ activities,
including storage and seed regeneration, that ensure that these resources are avail-
able for use by plant breeders and the scientific community. This section is orga-
nized in a logical sequence that begins with a chapter on current and emerging
frameworks on defining wild genetic resources, as well as a chapter on threat assess-
ments. Two subsequent chapters cover sampling strategies and collecting practicali-
ties, followed by chapters that discuss aspects of gene banking wild species,
including storage and seed increase. Volume One concludes with a chapter that
discusses public education and outreach opportunities for crop wild relatives.

There are over 20,000 plant species in North America, and all deserve a chance
to thrive. However, a small fraction of these are distinguished by their potential to
support food and agricultural production, either because they are resources that can
be used to breed more productive crops or because they have commercial or cultural
value when used directly. Many of these species are common, even weedy, and are
easily overshadowed by rare or endangered plants. Nevertheless, because of their
real or potential importance to our food and agriculture, they deserve to be recog-
nized, celebrated, conserved, and made available for use.

The Editors would like to acknowledge and thank the authors for the extensive
work they have done to compile, organize, and write their chapters. We would also
like to acknowledge the contribution and insights provided by peer reviewers of
each chapter.

Fort Collins, CO, USA Stephanie L. Greene
Beltsville, MD, USA Karen A. Williams
Fort Collins, CO, USA Colin K. Khoury
Honolulu, HI, USA Michael B. Kantar

Ames, IA, USA Laura F. Marek
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Wild Plant Genetic Resources in North Creck o
America: An Overview
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Abstract North America, including Canada, Mexico, and the United States, is rich
in plant species used by humans in both ancient and modern times. A select number
of these have become globally important domesticated crops, including maize,
beans, cotton, and sunflower. Many other native and also naturalized species have
potential for use, either directly or as genetic resources for breeding agricultural
crops. However, despite increasing recognition of their potential value, deficiencies
in information, conservation, and access to the diversity in these plants hinder their
further use. This chapter provides an overview of the agriculturally relevant wild
plant resources of North America, with focus on wild relatives of globally important
major crops, as well as the wild cousins of regionally and locally important domes-
ticates. The chapter concludes by providing an overview of strategies for conserving
wild plant genetic resources, including the international regulatory frameworks
affecting policies to various degrees in Canada, Mexico, and the United States.
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1.1 Introduction

Increasingly variable weather, shifting disease and pest pressures, soil degradation,
loss of arable lands, and water scarcity are not only on the horizon; they are already
our reality. Canada and the United States are experiencing higher temperatures and
more severe weather events, and wildfires (Field et al. 2007). Mexico is undergoing
an even greater range of climatic changes, including increased temperatures, espe-
cially in the north, decreased rainfall in the central regions, and more storms and
prolonged drought during the dry season (National Intelligence Council 2009).
Farmers in North America face a turbulent ride as they navigate the Anthropocene
to continue to produce a considerable portion of the food, fiber, and other plant-
based resources utilized around the world.

An important strategy for preparing for these challenges is breeding plants that
can handle the emerging abiotic and biotic challenges. Wild plant species that are
closely related to crops are increasingly recognized as some of the most promising
genetic resources that plant breeders can turn to in their efforts to develop cultivars
adapted to more extreme conditions (Dempewolf and Guarino 2015; Dempewolf
et al. 2017; Castafieda-Alvarez et al. 2016; Zhang et al. 2017). They have already
proven their worth in breeding (Hajjar and Hodgkin 2007; Maxted et al. 2012).
Ironically, however, the very wild species being promoted as essential tools in
resolving agricultural problems are themselves vulnerable to the accelerating envi-
ronmental changes (Jarvis et al. 2008; Lira et al. 2009; Thomas et al. 2016), as well
as to the persistent threats presented by habitat modification, pollution, invasive
species, and other anthropogenic impacts (Brummitt et al. 2015).

Confounding progress on conservation of these important species is the fact
that agriculturally relevant wild plants occupy a niche that is generally neglected
by agricultural researchers, who tend to focus their attention on a handful of
crops. At the same time, agriculturally relevant wild species are often also over-
looked by habitat and endangered species conservation practitioners, who focus
on securing rare and threatened taxa and their ecosystems, rather than on safe-
guarding the intraspecific variation in frequently common, and often weedy, crop
wild relatives.

The information in this introductory chapter sets the stage for the rest of the
book. We begin by defining essential terms and concepts. We then discuss the
process of domestication, focusing on the crops domesticated in North America.
We briefly discuss the importance of wild utilized species and then focus on an
overview of the occurrence and conservation status of North American crop wild
relatives of important crops. We conclude by discussing in broad strokes the
general strategies for conserving wild plant genetic resources, including the
international regulatory frameworks affecting policies to various degrees in the
region.
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1.2 An Agricultural Perspective on North America’s Wild
Flora

The number of native vascular plant species in the three countries increases from
north to south. Canada has almost 5860 (Brouillet et al. 2010), and the United States
has nearly 16,200 native plant species (Stein 2002). With 23,314 species (Villasefior
2016), Mexico is a megadiverse country and fourth in the world for number of
native vascular plants. Given such broad diversity in species, it is perhaps surprising
that modern-day humans use a relatively small number. The United Nations Food
and Agriculture Organization (FAO) global aggregate statistics tell us that just 18 or
so plants contribute to 90% of the world’s calories and that of these, only 2, maize
and sunflower, are indigenous to North America (Khoury et al. 2014). However,
calories are not the only important component of diet. Plant species also provide
protein, fat, starch, fiber, vitamins, minerals, phytonutrients, and flavor. For exam-
ple, chili peppers, the main cultivated species that originated in North America, are
the world’s most important spice by essentially all measures. Moreover, many plant
species are used for purposes other than food. Examples of important North
American species valued for non-food uses include cotton (as a textile), echinacea
and American ginseng (as medicines), guayule and jojoba (for industrial uses), hops
and vanilla (as flavorings), and rudbeckia and phlox (as ornamentals).

Useful plants fall along a continuum that can be categorized according to the
extent that humans have influenced their form. At one end of the continuum are
domesticated species, which we call “crops.” Crops display a very considerable
suite of changes driven by selection pressures placed upon them by humans, typi-
cally including the loss of natural dispersal mechanisms; larger sizes of seeds, fruits,
or other plant parts; and the loss of dormancy. At the other end are wild species that
show no morphological evidence of human use. Both crops and wild species can be
managed by humans (e.g., wild fruit trees managed in situ by burning or annual
crops cultivated ex situ by planting and harvesting in fields), and management of
wild species can lead to domestication (i.e., Casas et al. 2007). The focus of this
book is on wild plant species with relevance for agriculture and other human uses,
which we term “wild plant genetic resources.” These species include the wild plant
populations from which domesticated varieties evolved (crop progenitors), wild
species that can be used to improve contemporary crops (crop wild relatives), wild
species that have a record of use by people (wild utilized species), and any other
wild species with potential for future crop development (new crops).

1.2.1 Wild Utilized Species

Historically, wild plant species have underpinned the diets of gatherer-hunter and
forager cultures and continue today to contribute significantly to diets, particularly
in rural regions of the developing world (Bharucha and Pretty 2010). In Mexico, it
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is estimated that 5000-7000 wild plant species were used for food and other pur-
poses (Casas et al. 1994; Caballero et al. 1998). North of Mexico, approximately
1800 species have been documented as having been used by the indigenous peoples
of North America (Moerman 2003), and Uprety et al. (2012) reported that 546
medicinal plants were used by indigenous peoples in the boreal forests of Canada.
Many of these wild food and medicinal species were adopted by early colonists in
North America (Turner and von Aderkas 2012), and foraging for wild plant species
to use as food or medicine continues to be important in North America. In recent
decades, there has been growing interest in using wild plants, especially native spe-
cies, to revegetate or restore wild lands. For example, in the United States, an alli-
ance of federal and private partners has developed the National Seed Strategy for
Rehabilitation and Restoration, driven by federal mandates to use native plant mate-
rials (Plant Conservation Alliance 2015).

1.2.2 Domestication in North America

For a select group of plant species, human use has led to domestication. Larson
etal. (2014) provide a general definition of domestication as “a selection process for
adaptation to human agro-ecological niches and at some point in the process, human
preference.” Archeological remains provide ample evidence for the domestication
of North American wild progenitors of crop plants, beginning 12,000-8200 BP in
Mesoamerica and 8200—-4200 BP in temperate regions (Larson et al. 2014). A num-
ber of these domesticates have over time become globally important (Table 1.1)
(Khoury et al. 2016). A few, such as marsh elder (Iva annua L.), little barley
(Hordeum pusillum Nutt.), and devil’s claw (Proboscidea parviflora [Wool.] Wool
and Standi), have largely been abandoned (Smith 2006; Bretting 1986).

The process of domestication is driven by the interaction of environmental fac-
tors, biology, and human needs, which results in crops that range from plants that
differ only slightly from their wild ancestors to species that cannot persist without
human interaction (Larson et al. 2014; Meyer et al. 2012). Mesoamerica provides a
fine example of this (Lira 2009). Over 20 plant species have been domesticated and
have reached globally important food- crop status, including maize (Zea mays L.),
beans (Phaseolus L. spp.), chili pepper (Capsicum annuum L.), pumpkins and
squashes (Cucurbita pepo L.), cotton (Gossypium hirsutum L.), avocado (Persea
americana Mill), cacao (Theobroma cacao L.), and vanilla (Vanilla planifolia
Jacks). Within this same region, a study limited to the Tehuacan-Cuicatlan Valley,
Mexico, found that there were over 200 species currently in incipient stages of
domestication, the result of management in traditional agricultural systems (Casas
et al. 2007; Avendafio et al. 2009; Blancas et al. 2010). Table 1.1 provides a select
list of native North American domesticated species, including the approximate time
of start of domestication, and the degree to which the crop has changed from its wild
counterpart. The list demonstrates that a wide range of crops have been domesti-
cated in North America, that crops have been domesticated from the pre-Columbian
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Table 1.1 Selected native North American domesticates

Common Domestication | Comments/key
Taxon name Location Date* | level® references
Agave tequilana Agave Yucatan, 9000 | Low Meyer et al.
‘Weber and other Mexico (2012); Colunga-
Agave species GarciaMarin and
Zizumbo-
Villarreal (2007)
Amaranthus Amaranth Mexico 6000 | Low Pickersgill
caudatus L., A. (2007); Janick
cruentus L., and A. (2013)
hypochondriacus
L.
Andropogon Big bluestem | United States | 50 Low Price et al. (2012)
gerardii Vitman
Annona cherimola | Cherimoya | Southern 4000 | Low Casas et al.
Mill. Mexico (2007)
Apios Americana | Indian bean | Midwestern to | 500 Low Reynolds et al.
Medik. Northeastern (1990)
United States
Asimina triloba Pawpaw Southeastern, 100 Low Meyer et al.
(L.) Dunal United States (2012)
Bouteloua Buffalo United States | 50 Low Riordan and
dactyloides (Nutt.) | grass Browning (2003)
Columbus
Canavalia Horse bean, | Mexico 1050 | Low Sauer and Kaplan
ensiformis (L.) jack bean (1969)
DC.
Capsicum annuum | Chili pepper | Highlands of | 6000 | High Meyer et al.
L. var. annuum Mexico (2012)
Carica papaya L. | Papaya Southern 2000 | Medium Meyer et al.
Mexico (2012)
Carya illinoinensis | Pecan Southeastern 400 Medium Grauke et al.
(Wangenh.) United States (2016)
K. Koch
Casimiroa edulis | White sapote | Central Mexico | 5000 | Medium Meyer et al.
Llave & Lex. (2012)
Chenopodium Chenopod Eastern United | 3700 | Low No longer
berlandieri subsp. States cultivated/Smith
Jjonesianum (2006)
Chenopodium Huauzontle | Southern 700 Low Smith (2006)
berlandieri subsp. Mexico
nuttalliae
Chenopodium Epazote Mexico 100 Low Blanckaert et al.

ambrosioides L.

(2012)

(continued)
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Common Domestication | Comments/key

Taxon name Location Date* | level® references

Cucurbita Silver-seed | Southwest <7000 | Medium Sanjur et al.

argyrosperma gourd, Mexico (2002);

Huber subsp. green-stripe Hernandez

argyrosperma cushaw Bermejo and
Leon (1994)

Cucurbita pepo L. | Squash Eastern United | 8000 | High Meyer et al.

subsp. ovifera States (2012)

Cucurbita pepo L. | Pumpkin South-Central | 10,000 | High Meyer et al.

subsp. pepo Mexico (2012)

Diospyros nigra Black Sapote | Mexico 5400 | Medium Meyer et al.

(J.F. Gmel.) Perrier (2012)

Fragaria x Modern Eastern United | 1740 | High F. virginiana

ananassa cultivated States parent came from

Duchesne ex strawberry eastern North

Rozier America; however
hybrid was
developed in
France/Meyer
etal. (2012)

Echinacea Purple Eastern United | 50 Low Ault (2003)

purpurea (L.) coneflower | States

Moench

Gossypium Cotton Eastern Central | 5500 | High Meyer et al.

hirsutum L. Mexico (2012)

Helianthus annuus | Sunflower Eastern United | 4300 | High Meyer et al.

L. States (2012)

Helianthus Jerusalem Eastern United | 1000 | Medium Used by

tuberosus L. artichoke States indigenous
peoples but major
steps in
domestication
probably by
Europeans/
Pickersgill (2007)

Iva annua L. var. Sumpweed, |Eastern United 4000 |Low No longer

macrocarpa marsh elder | States cultivated/Meyer
et al. (2012)

Leucaena spp. Leucaena, Mexico 3000 |Low Zarate (1999)

guaje

Opuntia ficus- Prickly pear | Central Mexico | 9000 | Low to Griffith (2004)

indica (L.) mill. medium

Pachyrhizus erosus | Jicama, yam | Mexico 4400 | Medium Pickersgill (2007)

L. (L.) Urb bean

Panicum hirticaule | Mexican Mexico 4000 | Low Nabhan and de

J. Presl var. panic grass Wet (1984)

hirticaule

(continued)



