
Welcome everyone

We will begin shortly



The Sessions:
• Three virtual training sessions will cover: traditional and non-traditional methods 

of seed saving, growing for seed production, seed cleaning, seed storage and 
record keeping.

• Sessions will be led by NS/S Conservation Staff with opportunities for participants 
to meet and learn from one another.  

• The seminar series will culminate in an in-person gathering at the NS/S 
Conservation Center in Tucson in early October 
• limited funding is available to cover lodging expenses and

support travel to Tucson due to the wonderful turnout! 



Today’s Agenda:
Time Introductions and NS/S Seed Access Programs Speaker

5:00-5:10

10 min
Welcome + Zoom Guidelines

Andrea Carter

Outreach Agronomist

5:10-5:30

20 min
Opening words by NS/S Board Chair

Jacob Butler

Community Gardens Coordinator for the Salt River 

Pima Maricopa Indian

5:30-5:45

15 min
Participant Introductions

4 break-out rooms moderated by NS/S staff

5:45-5:55 5 Min Break

5:55-6:15

20 min
NS/S Seed Access Programs

Alexandra Zamecnik

NS/S Executive Director 

6:15-7:00

45 min

Principles of Seed Saving: plant domestication and family relationships

+Food Origins Homework
Andrea Carter 



• Test camera/ audio 

• Camera
• You are welcome to have your camera on or off

• Cameras on is encouraged during the breakout sessions

• Sessions will be recorded and shared with participants

• Questions
• When possible, ask questions in the chat box

• Or use the raised-hand icon  or actually raise your hand w/ camera on

Guidelines





Why – Indigenous Women in AG
Arizona has the largest percentage of female farmers of any state at 49% (36% nationally )  

equal to number of men
❖ Coconino county has the largest share of female producers in state, at 55% 

Farmers in Arizona are predominately American Indian 58.8% (only 2% percent nationally).

❖ Apache, Navajo, and Coconino counties

The average age of producers in Arizona is 59 years, higher than the U.S. average of 57.5 
❖ Only two states were older: Hawaii with 60.1 years and New Mexico with 59.8 years

Nationally, farms run by men earned almost twice as much on average as those run by women
❖ Smaller farms, institutional barriers, conservation pushback

❖ 2008, USDA was ordered to pay out $1.33 billion to Latina 
and female farmers who were denied loans because of their 

gender and race (most prove discrimination).

❖ 2010, class action lawsuit settled between USDA and Native 
American Farmers and Ranchers creating the NAAF

UN Food and Agriculture Organization

“…That's probably the biggest change 
since I've started—the recognition that 

women are rightful decision-makers 
when it comes to conservation and 

their land."

- Jean Eells, Women, Food and Agriculture Network

https://wfan.org/


Seminar Goal

This program will contribute to creating a network of Native American women farmers to share 
experiences and expertise and receive technical training on seed saving.

Our goal is to conserve endangered, arid-adapted seeds and support food sovereignty by working 
directly with women who steward land and seeds of the Southwest. 

We are focusing on Native American women because they often do not have the opportunity to 
receive direct technical support, and training – especially from other women.

The Elizabeth Wright Ingraham Grant is dedicated to the founder of the Wright-Ingraham 
Institute. This grant is awarded to an organization exploring how human systems interact 
with natural systems, for example, how to create living spaces that utilize land 
responsibly.

“We support non-profit organizations committed to making an impact in addressing environmental 
problems, engaging in conservation and resource protections, and tackling social concerns”.



Opening Words from our Board Chair Jacob Butler



Breakout Sessions – Participant 
Introductions

Let’s get to know one another! 

• Please share your name

• Location 

• And current garden activities

We will then take a 5 min break  Regroup 5:50



Principles of Seed Saving 

Plant Domestication and Family Relationships 



Plant Domestication

• Definition of domestication

the act or process of domesticating something or someone or the state 
of being domesticated: such as

a: the adaptation of a plant or animal from a wild or natural state (as by 
selective breeding) to life in close association with humans.

b: the adaptation of something to meet the expectations or tastes of people

https://www.merriam-webster.com/dictionary/domesticate#h1
https://www.merriam-webster.com/dictionary/domesticated


Domestication…



Domestication of wild crop species - through seed saving

(Doebley et al., 1995)



Possible evolution from teosinte to maize (Hernandez, 2009)



Following the domestication of maize

Maize was brought to new geographic regions 

Diversified as it experienced new climatic conditions, soils, cropping 
systems, biodiversity, and human preferences

Tropics

Highlands Plateau 

Western Mexico 



maize believed to be 
domesticated from the 
plant teosinte in central 
America at least 9,000 
years ago

corn domestication map

spread northward 
to Canada and 
southward to 
Argentina.

Tepehuan Maiz Colorado
Chihuahua, Mexico

Navajo Robin's Egg/ Naadaa’

Chapalote 'Pinole Maiz
Sinaloa, Mexico

Pala Ka’e, Kokoma, Hopi Pink 



How - Traditional Seed Keeping

• Farmers saved a portion of seeds from each harvest for replanting 
in the future

• A landrace is a domesticated, locally adapted, traditional variety of 
a species of animal or plant 

• The variety has developed over time, through adaptation to its 
natural and cultural environment of agriculture and pastoralism, 
and due to isolation from other populations/varieties

landraces tend to be genetically 
similar, though more diverse 
than members of a 
standardized or formal breed/ 
variety 

Cecilia Joaquin, Pomo Tribe, 
using a seed beater to gather 
seeds into a burden basket, 1907

Ntombithini Ndwandwe, an agroecology farmer 

displaying her diversity of traditional seeds in 

South Africa, 2016



“Preserving these ancient varietals is essential, not least to ensure its future 
sustainability, but also because this goes beyond food; reduced diversity takes 
away a part of civilization’s identity and traditions”

- Martha Willcox (International Maize and Wheat Improvement Center CIMMYT). 

“

Examples Mexico’s extensive landrace corn varietals

Benedicta Alejo Vargas making  tricolor 
tortillas in Morelia, Michoacan



Landraces: a reservoir of diversity and resilience 

The majority of diversity of 
domesticated species lies in 

landraces and other 
traditionally used varieties.

Increasing adoption of and 
reliance upon modern, 

purposefully selected plant 
strains, considered improved –

"scientifically bred to be 
uniform and stable"– has led to 

a reduction in biodiversity

Modern spring wheatMandarin spring wheat

Casados Multicolor, NM Modern feed corn



Technology….





Plant Families 





(Nightshade)

*Most common vegetables are part of the 9 main crop families

(Allium)



Plant Families
• Plants in a family are related, so they have similar characteristics. 

• They have similar growth habits, nutrient needs, medicinal or nutritional value, and sometimes a 
similar seed production/harvesting process.
• As an example, members of the Squash or Cucurbit Family have deeply lobed or divided leaves, separate male and female 

flowers on each plant (termed "monoecious" plants), similar fruit types and tendrils for climbing.

• Besides having similarities in appearance, plants in the same family often are susceptible to the same 
insect pests or diseases.

• Because plants in the same family attract similar pests and use similar nutrients it is recommended to 
rotate between crop families
• That is, grow a crop of a different plant family in your garden bed the following year



Plant Families 
• Plant families can be rotated to manage soil fertility. 

• This is done by including plants in the rotation to improve the fertility of the garden soil OR by rotating among plants that are heavy users of 
certain nutrients. 

• For example, members of the Legume family (beans) can be grown to add nitrogen to the soil

• Many members of the Onion or Allium Family are heavy users of potassium as are other root crops like members of the Carrot (Apiaceae) 
family so best to rotate these with different crop families to avoid depleting the soil.   

+Comfrey, banana peels, coffee, and compost can be good sources of potassium



Family Name (known by) Common Crops

Solanaceae or Nightshade 
Family

Peppers (bell and chili) 
Tomatoes, Eggplant, Potatoes, 
Tobacco, Tomatillo

Solanum melongena = eggplant
Solanum tuberosum = potato Solanum Lycopersicum = tomato

Solanine: A toxic compound with a bitter taste
found in leaves, fruit, and tubers of various Solanaceae such 
as the potato and tomato. 
Its production is thought to be an adaptive defense strategy 
against herbivores



Family Name (known by) Common Crops

Cucurbit, 
Squash, or Gourd Family

Cucumber, melons,
watermelon, summer
squash, pumpkin,
gourds, winter squash

Zucchini 
Cucurbita pepo

Watermelon
Citrullus lanatus

Butternut squash 

Cucurbita moschataPumpkin
Cucurbita pepo

Cantelope
Cucumis meloGourd

Lagenaria siceraria

Cushaw Ha:l Squash
Cucurbita argyrosperma.



Family Name (known by) Common Crops

Cucurbit, 
Squash, or Gourd Family

Cucumber, melons,
watermelon, summer
squash, pumpkin,
gourds, winter squash

Female  Flower

Male Flower

This members of this family all have separate male and female flowers on the same plant

You can identify the female flower by its enlarged ovary at the base of the flower

Inside this ovary are unfertilized seeds awaiting male pollen 

Once the female flower is fertilized by male pollen, a fruit (squash or melon) will develop around the ovary to 
protect the now fertilized seeds within.  

And yes this is kind of like a mother’s belly around the developing baby inside!



Family Name (known 
by)

Common Crops

Legume or Fabaceae 
Family 

Common beans, peas, tepary 
beans, chickpeas, cowpeas, 
lentils, peanuts, fava beans 

Tepary Beans
Phaseolus acutifolius

Cowpea
Vigna unguiculata

Variety: U'us mu:ñ

Tohono O'odhamVariety: Cocopah Brown

Black Bean
Phaseolus vulgaris
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Genus =  a grouping of
organisms having one or 
more similar ancestors

Plants in different a different genus 
will not cross
For example: watermelons will not 
cross with melons, or squash, or 
gourds)

Species = a group of 
similar organisms 
capable of mating  
(producing offspring) 

For example, all the different 
varieties C. moshata
(butternut/big cheese squash) 
belong to the same species, so 
so they can easily cross

Where do these names come 
from?

Binomial Nomenclature 

Ex: Homo sapien

system of scientifically naming 
organisms developed by Carl Linnaeus 
a Swedish scientist.

(1707 – 1778)  

He attempted to identify every 
known plant and animal in his 
Systema Naturae / The System of 
Nature

This was during a time of 
extensive exploration, 
colonization, and the 
“discovery” of new plants in 
new lands and the desire to 
name and classify





Origins of Major Crop Plants

It’s amazing to consider the diverse origins of the crop plants produced 

and consumed routinely as part of our modern diet. 







Next week Tuesday August 16th :

Time Traditional and Non-traditional Methods of Seed Saving Speaker

5:00-5:15

15 min Welcome + HW Discussion Andrea Carter

5:15 - 5:40

25 min

Seed Banking at Pueblo of Tesuque
Emigdio Ballon

Agricultural Resource Director 

Pueblo of Tesuque

5:40-6:00

20 min
Casas de Semillas – Seed Banking in Mexico

Quetzalcóatl Orozco-Ramírez 

Affiliated Researcher

Geography Department, National Autonomous University of 

Mexico (UNAM)

Ethnobotanical Garden of Oaxaca

6:00-6-:05 5 Min BREAK

6:05-6:35

30 min
NS/S Seed Collection Management, Storage, and Record Keeping

Sheryl Joy

NS/S Seed Bank Manager

Helena Gonzales

NS/S Seed Conservation Associate

6:35-7:00

25 min

Seed Keeping Discussion

+ Elder Interview Homework

4 break-out rooms moderated by NS/S staff


