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Seed Sovereignty  
C O N S E R V I N G  H O P I  S E E D S ,  S U S T A I N A B I L I T Y ,  

S T E W A R D S H I P ,  A N D  S O V E R E I G N T Y  

I. History of the Hopi 
The Hopi American Indians trace their history to the ancient Pueblo peoples. They have inhabited what is 

now the American Southwest for more than 2,000 years after migrating long ago from South American, 

Central America, and Mexico.1 During that 

time the Hopi have cultivated crops that are 

integral to their cultural and culinary 

traditions including distinct varieties of corn, 

beans, and squash. Corn, in particular, is an 

exceptionally significant staple food that is 

employed extensively in Hopi spirituality. 

                                                
1 “The Hopi Reservation Quick Facts.” The University of Arizona Cooperative Extension. October 2008. Accessed on April 2, 
2014. 
http://www.indiancountryextension.org/sites/indiancountryextension.org/files/publications/files/u6/Hopi%20Quick%20Facts

 

Seed sovereignty is the freedom of each and every farmer and food producer to 
save, exchange, adapt, breed, and share seeds in the commons. This freedom is 
threatened by the extension of intellectual property rights (IPR) to living 
organisms. IPR over plant genetic material has drastically changed the way seeds 
are traded in the global market. Since the beginning of the twentieth century 
approximately 75% of plant diversity has been lost and 90% of crop varieties 
have been replaced by a few high yielding, genetically uniform hybrid and 
genetically modified alternatives. The rapid disappearance of agrobiodiversity is 
threatening the resilience of our food system as well as the livelihoods and 
cultures of those dependent on specific crop varieties. The Hopi American Indians 
have been cultivating corn for more than 800 years. Each year the corn seeds 
are saved for replanting, continuously adapting through human intervention to the 
arid, high-elevation climate in which the Hopi reside. These ancient landraces are 
at risk. Federal policy must be enacted to ensure the protection of seed varieties 
like those cultivated by the Hopi. There are currently no policies or programs 
protecting seed diversity in the Agricultural Act of 2014. 
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Imperative to the continued availability and use of these essential Hopi crops and the preservation of 

traditional culture is the saving of their seed for replanting in subsequent years. 

The Hopi Tribe is uniquely positioned to provide indigenous knowledge from which we can learn 

ecosystem-conscious agriculture. The Hopi is the only American Indian reservation completely surrounded 

by another: the Navajo. These geographic boundaries have, in part, isolated the Hopi from external 

influences enabling them to preserve much of their cultural, agricultural, and spiritual customs. Unlike other 

tribes, they have, thus far, successfully evaded the pervasive Western ideology that perpetuates modern, 

commodity-driven agricultural practices. The Hopi have sown the land they currently inhabit, though it is a 

fractional percentage of the region they once populated, for over 800 years. Thus, their culture and 

agriculture has co-evolved, with little perturbation, within the same environment for centuries.  

 

II. Seed Sovereignty 

A. Thoughts of a Hopi Farmer 

Michael Johnson is a Hopi Farmer who 

employs traditional Hopi practices to live 

harmoniously within the ecosystem where he 

resides. Michael’s home is hand-built in the 

traditional Hopi method using clay, soil, 

and hand-cut stones from a small, nearby, 

personal quarry. He complements 

traditional Hopi techniques with modern 

technology for sustainability and 

conservation. Utilizing solar panels to provide heating and electricity, a back up generator (if necessary) 

for electricity at night, and a small tractor for assistance in the fields, Michael lives comfortably and 

conscientiously. Michael’s commitment to sustainability is intertwined with his stewardship of the land. His 

mode of agriculture is heavily dependent on direct human intervention. Much of the seed is planted by 

hand using a Hopi planting stick to bore holes deep in the soil. The crops are harvested by hand and the 

seed is sorted by hand. Much of the corn is even ground by hand using traditional stone grinders.2  

 

                                                
2 Michael Kotutwa Johnson, Interview by author, Hopi Reservation, March 4, 2014. 
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The seeds of these heirloom crops are important 

biological and genetic resources for the Hopi, having 

been adapted for hundreds of years to the climate and 

conditions of the high-altitude desert region they still 

inhabit. The seeds require no irrigation, and instead rely 

on winter snowpack in the soil and heavy rains in late 

summer. Farmers experiment with planting select crops in 

areas carved away by previous runoff. Over time, the 

root systems of the Hopi corn have developed greater 

lengths in order to access moisture deeper in the soil. 

Michael Johnson plants his corn seeds as deep as 8 to 18 inches in the ground to reach soil moisture in 

order to facilitate growth. In informal experiments growing Hopi corn beside common varieties, Michael’s 

corn germinated and grew concurrently.  The depth of 

the seeds does not deter comparable growth and is 

necessary in the arid climate. He also plants his corn in 

clumps or bushes - many seeds are planted in one hole 

from whence they germinate and form a mass - the 

outer layer of corn protects the inner corn ears from 

crows and other predators higher on the trophic scale. 

When Michael’s corn seeds have been planted in 

dissimilar growing climates, they have not been 

productive. The Hopi seeds are native and unique to 

the arid climate of Arizona.   

Each spring, Michael plants the seeds he has saved 

from the corn, beans, squash and melons grown and 

harvested in fields surrounding his home. The genetic 

diversity of the corn is apparent from its appearance 

alone. The corn in Michael’s fields is a kaleidoscope of 

color: reds, blues, yellows, whites, purples and 

combinations of each. Some ears are white with blue 

speckles or red with white stripes and others are mauve 

from tip to stalk. The size and shapes of the ears and 

PHOTO CREDIT: MICHAEL KOTUTWA JOHNSON  
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kernels vary as well. The beauty is immediately evident. These precious corn varieties are used in various 

Hopi ceremonies and over forty Hopi culinary dishes.3  

 

B. The Agricultural Landscape 

Today’s agricultural trends - defined by monocropping, substantial chemical inputs, large machinery and 

hybrid or genetically modified seeds - have profoundly impacted cultural and biological diversity. Land 

use changes (e.g. conversion of forest or wetland to agricultural land), the supplanting of landraces (i.e. 

place-based heirloom varieties) by modern cultivars, farming intensification, and environmental 

degradation are the greatest threats to agricultural biodiversity.4 Diminished diversity has a tremendous 

adverse effect on human and 

ecosystem capability for resistance 

and adaptation. Agricultural 

biodiversity itself is necessary for 

the stability of ecosystems, farming 

systems and “has a more direct link to the well being and livelihood of mankind than other forms of 

biodiversity.5” Agricultural biodiversity is essential for food security and human health. Plant species have 

coevolved with human development for more than 10,000 years. Within indigenous landraces alone 

there is a wealth of genetic diversity more substantial than that of contemporary varieties.6 Historically, 

indigenous landraces were saved from seed and regrown, constantly adapting to the environment in 

which they were cultivated. Dulloo et al. posit, “The resulting diversity of genetic resources developed by 

early farmers now forms the basis on which modern high yielding and disease resistant varieties have 

been produced to feed the growing human population.7” 

Modern varieties are designed for high-yielding, high-efficiency industrial agriculture. Farmers began 

adopting the widespread use of these varieties in the mid 1900s to increase yields of commodity crops. 

Monocropping, the exclusive planting of these varieties, now characterizes modern agriculture. This 

practice diminishes diversity in farmers’ fields. Moreover, modern seed varieties are produced and 

                                                
3 Michael Kotutwa Johnson, Interview. 
4 Mohammad Ehsan Dulloo, Danny Hunter, and Teresa Borelli, “Ex Situ and In Situ Conservation of Agricultural Biodviersity: 
Major Advances and Research Needs,” Notulae Botanicae Horti Agrobotanici Cluj-Napoca 38 (2010): 123-135, accessed April 
12, 2014. 
5 Dulloo et al., “Ex Situ and In Situ Conservation,” 123. 
6 Daniela Soleri and David A. Cleveland, “Hopi Crop Diversity and Change,” Journal of Ethnobiology 13 (1993): 203-231, 
accessed April 10, 2014. 
7 Dulloo et al., “Ex Situ and In Situ Conservation,” 123. 
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utilized commercially. The seeds are purchased year after year by growers and never effectively 

allowed to adapt to the regional environment.  

In the last fifty years, there has been tremendous consolidation in the seed industry. Monsanto, DuPont 

and Syngenta, the three largest agrichemical companies in the world, collectively control over half of the 

seed market. Together, the top ten seed companies control more than 75% of the “global proprietary 

seed market.8” According to Dr. Philip Howard of Michigan State University:  

This consolidation is associated with a number of impacts that constrain the opportunities for renewable agriculture. 

Some of these include declining rates of saving and replanting seeds, as firms successfully convince a growing 

percentage of farmers to purchase their products year after year; a shift in both public and private research toward 

the most profitable proprietary crops and varieties, but away from the improvement of varieties that farmers can 

easily replant; and a reduction in seed diversity, as remaining firms eliminate less profitable lines from newly 

acquired subsidiaries.9 

Consolidation and the widespread use of these modern varieties are resulting in the rapid loss of both 

farmers and heirloom varieties like Hopi corn. 

 

C. Conservation Options 

The need to preserve plant genetic 

diversity has been recognized globally 

for decades. The predominant mode of 

conservation is categorized as ex-situ. 

Ex-situ conservation, literally meaning 

“off-site conservation,” preserves species 

outside of their natural habitat. The ex-

situ conservation of agrobiodiversity is 

most often characterized by the storage 

of plants, seeds, or genetic material in preservation gardens or laboratories known widely as seed 

banks.   

Seed banks have been established globally in order to safeguard the disappearing genetic diversity of 

plants. These seed banks function much like a safe in which valuables are deposited. The seeds are stored 

                                                
8 Philip H. Howard, “Visualizing Consolidation in the Global Seed Industry: 1996 – 2008,” Sustainability 1 (2009): 1266-
1287, accessed April 10, 2014, doi:10.3390/su1041266. 
9 Philip H. Howard, “Visualizing Consolidation in the Global Seed Industry: 1996 – 2008.” 
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in ideal conditions for prolonged viability and can be accessed most readily by those with the greatest 

resources. As with any living thing, the seeds eventually degrade therefore they are periodically “grown 

out” to produce a next generation of seeds. Many seed banks do not accept seed requests from 

individuals and only respond to seed requests for research or restoration purposes. The seeds and their 

corresponding genetic contribution to the world’s ecosystems are essentially removed from nature and 

made inaccessible to those who might wish to cultivate them. 

The Millennium Seed Bank, the largest seed bank in the world, explicitly states on their website, “no seed 

will be supplied to individuals acting in a private capacity.10” The process for requesting seeds is itself 

lengthy and arduous, requiring registration and a legal contract. The Millennium Seed Bank does provide 

two seed lists to organizations engaged in research: one for non-commercial research and trialing and 

the other for “research, breeding and training by organizations regarding food and fodder 

production.11” The second is the list utilized by companies or organizations interested in breeding and 

genetic research – most often, entities interested in developing hybrids or genetically engineered crops.  

While ex-situ conservation serves the critical purpose of preserving genetic plant diversity in the event of 

disaster or catastrophe that could destroy plants conserved in situ it inhibits a plant species’ ability to 

adapt and evolve with changing conditions in its natural ecological setting. Instead, seeds are forced into 

stagnation whereby their adaptive processes are drastically slowed or prevented entirely. Any 

adaptation that does occur is in response to unnatural conditions.  

In situ, or place-based, conservation allows continuous cultivation of seed varieties in their natural 

habitats. This mode of conservation encourages continual adaptation, improving the resilience of crop 

varieties to changing environmental conditions. In situ conservation is most often the result of longstanding 

indigenous knowledge 

and practices12. The 

protection of heirloom 

seeds cannot be effective 

without the preservation 

and propagation of the 

indigenous knowledge 

                                                
10 “The Millennium Seed Bank List,” Kew Royal Botanic Gardens, accessed April 13, 2014, 
http://apps.kew.org/seedlist/seedlist.html. 
11 “Millennium Seed Bank FAQs,” Kew Royal Botanic Gardens, accessed April 13, 2014, http://www.kew.org/science-
conservation/millennium-seed-bank-partnership/about/millennium-seed-bank-faqs#requestseeds. 
12 Virginia D. Nazarea, Cultural Memory and Biodiversity (Tuscon: The University of Arizona Press, 1998), 5. 
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and systems that encouraged their varietal development over time. This cultural and agricultural 

knowledge and the corresponding seeds such as those developed by the Hopi are a precious biological 

resource. Michael and other Hopi farmers practice in-situ conservation, continuously cultivating the native 

varieties their ancestors nurtured for millennia. Strong policies in favor of in-situ conservation measures are 

necessary to preserve the remaining cultural and biological diversity of Hopi seeds. 

 

D. The Need for Policy 

The industrialization of agriculture has resulted in the loss of agrarian society and the collapse of rural 

communities. This change has been apparent in the Hopi Community with the loss of farmers and 

diminishing interest in farming amongst younger generations. In a survey conducted in 2003 with a 

sample of 77 Hopi farmers, many expressed concerns that the next generation of Hopi would not 

continue farming13. Without farmers to grow and save the seeds, they will be lost to the people who have 

nurtured them for so long.  

Michael Johnson contends that a multi-faceted approach is necessary for the preservation and 

propagation of Hopi seeds and agriculture. Michael envisions a well-organized Hopi Agricultural Office 

that can provide support to the agricultural efforts of farmers in Hopi. Hopi currently has a range 

management office that deals strictly in livestock, despite agriculture being their oldest tradition. In 

addition to managing Hopi grazing lands, the Hopi Office of Range Management offers educational and 

training workshops incorporating best practices, indigenous knowledge, and the latest science.14 The 

Office of Range Management also works to share informational materials that could aid stockmen on and 

off the reservation. The Hopi Agricultural Office would employ similar practices with a focus on 

agriculture and oversee educational programs to empower Hopi farmers. Michael believes robust 

educational programs are necessary to encourage new farmers to become engaged in a revitalization of 

traditional Hopi farming. There are currently no federal programs that could offer assistance 

comparable to the support that would be available through a Hopi Agricultural Office. 

Hopi seeds are also at risk from external pressures. Despite geographic isolation, Hopi seeds are still 

vulnerable to the threats plaguing biodiversity globally. Federal policy allowing the establishment of 

                                                
13 Debra Moon and Matt Livingston, “Hopi Farmer Survey Results,” University of Arizona Cooperative Extension, 2003, 
accessed April 10, 2014, 
http://www.indiancountryextension.org/sites/indiancountryextension.org/files/publications/files/u6/Hopi_farmer_survey_res
ults.pdf 
14 Dennis Becenti, “Hopi Rangeland Management Series,” Western Region Sustainable Agriculture Research and Education, 
accessed April 12, 2014, http://www.westernsare.org/content/download/1355/10273/FW06_310.pdf?inlinedownload=1. 
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GMO-free zones on reservations may be necessary to prevent the contamination of heirloom seeds by 

genetic drift from genetically engineered seeds. The genetic contamination of Hopi corn would be 

devastating for Hopi farmers, Hopi cultural integrity, and Hopi food security. Furthermore, legal 

protections for Hopi seeds preventing external patenting are also necessary for their continued in-situ 

conservation and use. Patents on the genetic materials of Hopi crop varieties could compromise the ability 

of farmers to save seed each year, a tradition that is essential to the Hopi agricultural identity.   

 

III. Conclusion 
Without strong programs and policy, agrobiodiversity and cultural diversity will continue to rapidly 

disappear. Hopi seeds offer hope to the future. Not only does the Hopi Nation rely on these seeds for 

cultural integrity and food security, they could also provide key insight into agricultural adaptation in 

arid climates, especially in response to climate change. Hopi seeds cannot be saved in a vault where their 

adaptation will stagnate. They must be saved in their natural environment where they can continue to 

persevere in the face of extreme weather and ecosystem transformations. They must be conserved in-situ 

by the people responsible for their existence: the Hopi. 


