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Red corn at Flowering Tree Seed Bank. 

“Being from a Pueblo tribe and having farming be part of our 
cultural heritage, who we are as Pueblo people, it’s very 
important to keep these crops alive within culture, within the 
community. Because, I’ve had people ask me, ‘Did you give some 
of your seed to that seed bank in Germany or wherever it is, these 
airlocked things?’ And to me that’s a horrible thought, to have 
our seeds, which to us are our relatives — part of our family — 
to put them in some safe place far, far away from home. They 
need to be home. They need to be where they evolved and had 
the community they knew around them. The songs are 
important. The ways they are used in the culture and 
community are important. So place-based seed saving is really 
important to me as a Pueblo person”  

— Roxanne Swentzell, Flowering Tree Permaculture Institute,    
Santa Clara Pueblo, New Mexico
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Introduction 
 

Seeds are alive.  

Seeds are our relatives.  

A gift from the sacred, from Creator. 

We have lived together with seeds for many generations.  

We depend on them to nourish our bodies and spirits, and they depend on us 
for care and nurturing. Neither can thrive without the other. 

 

Seed stewardship is an ancient responsibility and an enduring honor. Seeds need 
our protection and care while being passed down to our children. Seed 
stewardship includes an obligation to carefully manage the conditions in which 
seeds are kept. Under the right conditions, the life of a seed can be prolonged 
for years. Optimal conditions slow down a seed’s respiration (breathing) and 
metabolic processes so their lives are extended; we might say, so that they 
hibernate, or sleep and dream peacefully, while they are waiting to return to the 
soil.  

This guide is meant to share ways to protect seeds in this stage of their lives, such 
as keeping seeds in cool, dry, dark, stable conditions, and protected from insects 
and rodents. It is also meant to help organize seed saving in a way that will help 
maintain the lives of the seeds and our communities’ relationships with them, 
through information gathering and sharing, and through policies and 
procedures. 

Organizing our communities for seed stewardship is becoming more important. 
As the pandemic recently reminded us, we can’t always count on companies or 
global supply chains for food and seeds. It is wise for community leaders to think 
about how to ensure our communities can create or contribute to our own food 
supplies. And, as the climate changes, our seed relatives will need more help from 
us to adapt to rapidly changing conditions. Now is the time to start; we must 
expand and uphold our timeless work in seed stewardship. 
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Why Create a Seed Bank? 

There are many reasons a seed bank can be good for our communities: 

> Local control over our food supply—If we have our own seeds, we can plant 
and harvest our own food; we reduce dependence on outside food sources, 
and that makes us less vulnerable to national and global instability.  

> Access to our own traditional food—Keeping seed stocks for traditional foods 
ensures our continued connection to them and links us to our ancestors and 
the ways of life that have grounded our communities for generations. 

> Enhancing local adaptations—Growing seeds locally adapts crops to local 
soils and climate, so they will grow better and stronger year after year. It also 
gives them the best chance to adapt to our changing climate. This is already 
true of seeds considered traditional to our communities. We can also adapt 
other crops we need to our location by saving seeds year after year. 

> Seeds are true wealth—Although modern society assigns little value to them, 
our lives depend on seeds and the plants that grow from them. Storing seed 
for community use ensures our future well-being because seeds are sources 
of food and medicine. Traditional food is good for our health. Community 
access to seed also insulates us from rising food and seed prices. 

> Preventing more loss of seed 
varieties—Many seed varieties 
have been lost over time, 
whether through economic and 
social pressures, racism and war, 
or the many risks of farming. 
Careful seed banking greatly 
reduces the risk that important 
seed varieties will be lost in the 
future and ensures that we have 
better access to seeds. 

> Involving the community—A 
seed bank is a project that 
requires many hands and many 
different skills. It’s a great way to 
involve community members in 
improving the health and 
stability of our communities. 

A note on terminology: In this guide, we 
use the term “seed bank” to refer to a 
place where a collection of seeds is 
conserved, as this term has been used for 
the Native Seeds/SEARCH seed bank for 
over 40 years. It gives a sense of the value 
of the seeds stored, and the security we 
try to create for them—and stored seeds 
are indeed a treasure. However, this term 
may not be comfortable for everyone, and 
that’s OK. Feel free to choose a different 
term! As Emigdio Ballon says, “…you 
cannot eat the money. Simple. But you 
can eat the seeds.” For example, Tesuque 
Pueblo has a Seed Sanctuary. In Mexico, 
the term Seed House or Casa de Semillas 
is often used. Seed Vault and Seed Center 
are also alternatives. We can all use what 
works best in our communities. 
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Approaches to Seed Conservation 

There are two different ways of doing seed conservation — in situ 
and ex situ conservation. 

In situ works to conserve seeds “on site” in natural populations, 
whether that be on farm, or a wild, natural environment: 

< Biosphere reserve: Protected land where an ecosystem is 
preserved so that sensitive plant varieties native to the area 
can continue to thrive. 

< Arboretum: Private or protected land where special tree and 
plant varieties grow or are planted. 

< On-farm conservation: Where domesticated seeds are saved 
and replanted year to year 

Ex situ conservation stores seed in optimal conditions outside of 
their natural environment — in seed banks. These special storage 
conditions can extend the lives of the seeds well beyond their 
ordinary lifespan. 

Native Seeds/SEARCH (NS/S) uses both approaches, considering 
each to be strongest when combined with the other. Conserving in 
situ under natural conditions is very important, especially because 
it focuses on a whole ecosystem, including its community of plants 
and animals (including humans). But even with protection, these 
sites can be vulnerable to damage or destruction because of 
natural, social, or economic pressures. Storing seed in a seed bank 
may protect seeds from this damage and extend the seeds’ lives, 
but it keeps them from their continual adaptation to environmental 
changes. There is the risk that if people don’t have access to these 
stored seed varieties they might forget about them, and with little 
interest in planting and using them, they may still be lost. NS/S 
both stores seed in the seed bank and distributes seed in 
communities where the seed can be grown, used, and loved. Both 
of these actions are part of the conservation of the seeds.
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Chapter 1 

Seed Bank Profiles 
 

Every community seed bank is different, designed to fulfill its own mission and 
meet the needs of its own community. To compile this guide, NS/S staff 
interviewed three different regional seed banks, and included their practices with 
NS/S’s own to give a broad view of different seed banking models. 

 

Borderlands Restoration Network (BRN) 

BRN is a nonprofit based in Patagonia, Arizona, not far from the Mexico–U.S. 
border. BRN works on many conservation efforts in the southern U.S. 
borderlands. Their nursery and seed project is focused on native plant 
restoration in the landscape to promote and protect the Sky Islands, an area of 
isolated mountain ranges rising from the desert and grassland of the border 
region. This program was founded in 2012 by a group of restoration 
practitioners responding to the need for locally produced native plants to 
support habitat restoration activities. The program now encompasses the 
organic production of over 100,000 native plants a year and houses a regional 
seed center with over 2,000 collections of native seed for restoration projects.  

BRN’s seeds are used for many 
restoration projects, including 
contracts and projects with the 
U.S. Forest Service, National 
Park Service, Bureau of Land 
Management, and private 
ranchers. The seeds are mainly 
used for erosion control, to 
revegetate eroded channels in 
dryland ecosystems, or to 
revegetate areas following fires 
or disruptions to the natural 
ecosystem. 

BRN uses a retrofitted trailer for cold storage for 
seeds.
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Since BRN deals with wild seeds, they primarily practice wild collecting and 
wildland planting year after year to keep the plants adapted to their ecosystem 
and prevent domestication. Their staff and volunteers travel the region to collect 
ripe seeds from wild plants, taking care not to over-collect and damage wild 
populations and also to avoid including seeds of invasive varieties. BRN’s 
mission is not to carry out long-term storage of the seeds; instead, they think of 
their facility as temporary storage to care for the seeds until they can plant them 
on the landscapes where they are needed, usually within a few years. 

 

Flowering Tree Permaculture Institute (FTPI) 

This nonprofit is based at Santa Clara Pueblo in New Mexico. FTPI is a resource 
for workshops, intern training, earth building, and traditional agriculture and 
seed saving for the Santa Clara tribe, neighboring tribes, farmers, aspiring seed 
keepers, climate refugees, knowledge protectors, the land, and all its life. The 
overarching goal of the organization is to promote Indigenous ways of living. 
FTPI is based out of two homestead properties, and each has a seed bank.  

The first seed bank, the original location where the organization was founded 
in 1987, is at the home of FTPI President Roxanne Swentzell, which was built 
by hand with adobe, straw, and wood framing. The seed bank is protected from 
pests, so the room also functions as a space for curing harvests of squash and 
gourds. 

The second seed bank is 
down the road at the 
property where most of 
FTPI’s programming takes 
place. This seed bank is filled 
with even more seeds, 
including some rare varieties 
of Hopi corn. The start of the 
FTPI collection comes from 
Roxanne’s grandparents and 
also includes seeds that 
survived a fire at a seed bank 
at Ohkay Owingeh. This seed 
bank had been collecting and 
preserving seeds from tribes 

Narrow shelves in Flowering Tree seed bank mean 
all the seed jars can be seen at a glance and easily 
found since grouped by crop type.
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across the region. Roxanne and others collected seeds from the ashes that they 
thought could be viable.  

The stewarding of this collection, which consists of regenerating seeds, 
harvesting, drying, germination testing, as well as storing and packing, is 
completed by Roxanne and the many hands of interns and other knowledge 
seekers who come to FTPI to learn the Indigenous way of these processes. 

 

Gailey Morgan Seed Sanctuary 

At Tesuque Pueblo in New Mexico, this pueblo farm supports food and seed 
sovereignty using traditional agricultural knowledge and techniques. A small 
crew of four people manages 70 acres of fields, family plots, and an orchard with 
over 750 trees to provide the pueblo community with access to healthy, organic, 
non-GMO food crops and medicinal herbs.  

As one of their primary goals is to revive traditional techniques, they built a seed 
bank by hand into the earth using adobe, straw bales, and recycled tire bales. 
The underground seed bank is an optimal choice for the climate of Tesuque 
Pueblo, which is in a high desert region. Most of the seed in the collection comes 
from Hopi, Navajo, and other Southwest tribes; it also contains varieties of 
quinoa and other grains from Bolivia, the homeland of two of the staff. The farm 
manager, Emigdio Ballon, is Quechua (Inca), and he blends the traditions of his 
culture and agricultural knowledge with those of the Pueblo people, often citing 
commonalities between the two cultures.  

Just about all of the work to 
harvest and process seed is 
done by hand. The seed bank 
has become a vital seed source 
to community members, along 
with growers across the 
northern region of the 
Southwest. The Seed Sanctuary 
is named for Gailey Morgan, a 
long-time staff member at the 
farm who worked with 
Emigdio to build the Sanctuary 
but has since passed on. 

 

The Seed Sanctuary has an underground area for 
seed storage, an attached greenhouse, office and 
storage space, as well as solar power and water 
harvesting.
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Native Seeds/SEARCH (NS/S) 

NS/S is a non-profit organization located in the low desert of Tucson, AZ. 
Founded in 1983 in response to the concern of farmers, gardeners, Indigenous 
community members, and conservationists about the growing loss of seed 
diversity, especially loss of traditional seeds in Indigenous communities. NS/S 
now conserves more than 1,800 regional seed varieties in a climate-controlled 
seed bank. The NS/S seed collection includes agricultural seeds, as well as some 
crop wild relatives and culturally important varieties used for craft and 
ceremony, from the Southwestern U.S. and Northwestern Mexico. Roughly 75% 
of the seed varieties come from more than 50 Indigenous communities and 
others come from more recent 
settlers to the region. Twenty-
some years after its start, the 
organization was able to raise 
funds to build a pair of buildings 
on county-owned land, which 
include a large walk-in freezer 
and refrigerator for seed storage, 
as well as a seed lab for processing 
and packaging seeds.  

NS/S and its partner farmers 
around the region work to grow 
out and refresh the seeds in the 
collection. In addition to the 
work of growing and storing seed 
varieties, NS/S works to distribute 
seeds through donations and sales 
and to keep these seeds in the hands of farmers, gardeners, and eaters who 
appreciate them. Storing, growing, and distributing seeds are all important parts 
of the organization’s conservation strategy. 

Seed varieties in short-term storage vault at 
NS/S.
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Chapter 2 

Gather a Team 
 

Seed banks are long-term projects that can serve our communities far into the 
future. A strong seed bank requires a strong foundation, and it is wise to consider 
what partnerships to build to create this foundation. This will look different in 
each community—there is no “right” way to organize. However, organizing and 
running a seed bank may include some or all of these needs: 

7 Physical location for growing the seeds 

7 Physical location for seed storage and processing 

7 Supplies and equipment for seed growing, processing, and storage 

7 Staff or volunteers to: 

>  Identify and acquire seed varieties to include 

>  Grow and harvest seeds 

>  Clean and process seeds 

>  Organize seeds 

>  Maintain records 

>  Monitor the health of seeds and decide when to regenerate 

>  Raise and manage funds where needed 

>  Distribute seeds when/if desired 

Thinking about these needs, along with the resources available in our 
community, will help identify partners who can support this work. These might 
include (in no particular order): 

7 Cultural resources departments 

7 Community farms/gardens 

7 Natural or agricultural resources departments 

7 Council members 

7 Non-profit or volunteer groups 
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7 Individual farmers, gardeners, and/or food sovereignty activists 

7 Health and wellness departments 

7 Farmers’ co-ops 

7 Other communities (chapter houses, areas, or tribes) 

Developing partnerships does not mean that all partners take an equal role; levels 
of involvement will vary. The initiative to start the project might come from any 
of the above or somewhere else. In the end, the decision might not involve other 
partners, but it is wise to consider how others might strengthen efforts and how 
we might include their voices before moving too far in our organizing.  

 

Seed Bank or Seed Library? 

Seed libraries collect and share seeds with those in the community 
at little or no cost. Their purpose is to continuously distribute seeds 
to those who want them. Seed libraries tend to focus on 
distribution of seeds and may source their seeds from different 
seed companies and donors. Some seed libraries request that seed 
recipients share back some of the seed they grow. The seeds they 
have available tend to change regularly based on their sources. 

Seed banks, on the other hand, maintain a collection of seeds over 
a longer period. They are committed to ensuring the careful 
growing and saving of certain seed lines so that they survive and 
adapt into the future. Some seed banks also have a goal of 
distributing seeds, as NS/S does, while others distribute seeds 
minimally or only to certain groups.  

While this guide focuses on seed banking, there are other good 
resources available to those wanting to start a seed library; see 
Appendix for details. 
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Chapter 3 

Define Our Purpose 
 

Deciding the purpose of a seed bank will help give clarity, such as which seed 
varieties to include, how much seed to save, whether to design for long-term or 
short-term storage, and so on. A seed bank that is meant to store backup seed 
in case of emergency will look quite different from one meant to keep enough 
seed that can be accessed by anyone in the community. Answering the following 
questions can help us choose the direction we want to go: 

> What is the overall purpose of our seed bank?  

> What seeds will we conserve?  Examples could include traditional/regional 
agricultural seeds, wild seeds of medicinal value, seeds important for 
ceremony, seeds of rare or vulnerable species, or simply any seed that grows 
well in our area. 

> Who are the intended users?  Examples might include a network of farmers, 
a clan, chapter, or group, our tribe’s community farm, or any gardener in our 
community. 

> How will the seed be used?  Examples could include emergency backup in 
case of crop loss, annual planting seed, or habitat restoration. 

Consider writing a mission statement that answers some or all of these questions. 
Writing a mission statement can facilitate agreement on purpose and provide a 
way to communicate that mission internally as well as to the community.

Yoeme Vatchi corn 
growing at NS/S 
Conservation 
Center Farm.



11

Chapter 4 

Save Good Seed 
 

The first principle of seed stewardship is to save good, healthy seed. The ideas 
below can be modified to respectfully follow the different ceremonies and 
traditions for seed harvesting in different communities. 

 

Selection of seed 

Anytime we set seeds aside for growing in the future, we are selecting for the 
success of ALL future crops of this crop and seed. It is wise to select intentionally! 

 

Save seed ONLY from healthy plants 

Healthy plants mean healthy seeds. The bodies of healthy plants show that they 
are well acclimated and can be productive in their environment. Seeds from 
sickly plants may be poor quality or grow smaller than normal. Sickly looking 
plants may show signs of disease, poor tolerance to the growing climate, off-
types of the variety, susceptibility to environmental pressures, or any 
combination of the above. The act of removing these undesired plants is called 
roguing. Roguing early in the growing season keeps these plants from cross 
pollinating with others and adding their undesired genes to the harvest. 

We might also choose to shape future harvests by selecting seeds from plants 
which: 

> Show resistance to a certain disease or pest 

> Produce fruit or seed earlier (and/or produce longer into the season) 

> Have a preferred color, flavor, or other trait 

> Show tolerance for drought or other stress 

> Are especially vigorous or productive 

Not to select is still a form of selection; if we harvest and save seed from every 
single plant in a crop, it allows wider expression of the variations in the crop 
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population, but not all these variations may be ones we want to keep. If a crop 
is repeatedly grown without selection, it may “drift” away from the form we know 
and can result in the loss of traits we value most in that crop. 

 

Save open pollinated seed  

Much of modern agriculture uses hybrid seed. Hybrid seeds are created when 
two different species or varieties are crossed intentionally in a controlled way to 
create desired traits; this creates unusually vigorous offspring with traits of both 
parent species/varieties. This seed may give growers the benefit of extra 
productivity in the first-generation crop. But there is a big trade off: hybrid seed, 
if saved for a second generation, will not breed true-to-type, meaning it may be 
unlike the parent plant. When those seeds are replanted, they will produce 
unexpected and sometimes undesirable traits in the plants and fruits. Seeds saved 
from grocery store produce may come from hybrid vegetables or grafted fruit 
trees, which are not likely to reproduce the same desirable traits. This is also true 
for purchased seed varieties marked as hybrid or “F1”. 

This is why community seed banks should save only open pollinated seed. In 
open pollinated crops, pollen is allowed to flow naturally (via wind, pollinators, 
or other natural mechanisms) among the plants, creating a more genetically 
diverse population that can adapt to its growing conditions. Community grown, 
traditional seed varieties are open pollinated; they have been passed along hand 
to hand for generations, and if care is taken to keep them from cross pollinating 
with other varieties, they will continue to breed true from year to year.  

 

Save true-to-type seed  

Saving open pollinated, true-to-type seed requires attention to the potential for 
cross-pollination between varieties. As Emigdio of Tesuque Pueblo Farm says, 
“Purity is important because when you lose purity, you’re losing the genetic 
characteristics of the crop … When I told you about these traditional seeds, who 
knows how many thousands of years these people were selecting and doing this 
work, what are we doing now? We’re just repeating what these people were doing 
in the past. It’s that simple.”  

Imagine we have a white runner bean variety we want to save. If we plant it next 
to a purple runner bean variety, insects can cross-pollinate the beans, and we’ll 
end up with purple beans (and possibly other traits as well) mixed into our white 
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bean harvest. We may not see this in our first harvest, but it can still show up in 
later generations. We can avoid this crossing by isolating the two colors of beans, 
either by time (planting in different seasons) or distance (planting a certain 
distance apart or with other crops in between to separate). See our companion 
guidebook Saving Seeds in the Southwest for more information on preventing 
cross pollination for various crop types. 

 

Save clean seed  

Seed life can be shortened if seeds are not free of debris and dirt when stored. If 
there are dried squash bits stuck to squash seeds, or if sunflower seeds have leaf 
parts and other chaff mixed in, this extra material can harbor disease or moisture 
that can cause seeds to mold. It can also create hiding places for insects that can 
damage seeds over time. It is wise to thoroughly rinse wet-processed seeds 
(squash, melons, pumpkins, and other such crops) to remove all particles that 
are not seeds and to winnow 
or screen-dry seeds so they 
are as clean as possible. 
There is one exception to this 
general rule: corn kernels 
keep best when left attached 
to the cob, though all husks 
and silks should be removed 
(or peeled back for hanging). 
Storing whole dry cobs is a 
great way to keep corn—as 
long as there is space and 
rodents are kept away. See 
our companion guidebook, 
Saving Seeds in the Southwest, 
for more information on 
cleaning seeds. Also, see the 
link on page 50 for a plan for 
making simple seed screens 
useful for cleaning and 
drying seeds. 

 
Emigdio winnowing seed with his 1940s fan.

Screening off chaff from chile seeds at Gailey 
Morgan Seed Sanctuary. Photo credit: Susannah 
Abbey
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Save genetically healthy seed  

All populations (whether human, other animal, or plant) have a certain 
minimum population size to maintain healthy reproduction of future 
generations. If a population’s numbers shrink below this minimum, they can 
become genetically inbred, and they may become weak, unhealthy, less 
productive, and more susceptible to stress and disease. It is important to pay 
attention to these minimum population sizes when saving seed to ensure a large 
enough number of seeds, from a large enough population of plants, to maintain 
good genetic health. This principle affects both the size of plantings when 
growing for seed, as well as the size of the seed sample saved. Different crops 
have different minimum population sizes. For example, beans, which are self-
pollinated, have a much lower population minimum (10 to 20 plants) than corn 
(at least 200 plants), which is wind-pollinated and requires many plants for good 
pollination and genetic diversity and health. See the Appendix on p. 54 for a list 
of minimum population sizes for different agricultural crops. Also see our 
companion guidebook Saving Seeds in the Southwest for more information. 

 

Save enough seed  

The minimum number of seeds needed for maintaining good genetic diversity 
is important for genetic preservation of crops and seed stewardship. This 
minimum quantity provides the starting point for long-term seed saving and 
storage. However, there are other considerations, and it is a good idea to increase 
that minimum number of seeds saved based on these factors: 

Desired Harvest Size: The desired harvest size is important to consider when 
saving seeds for the future. Growing enough seeds for saving and sharing is the 
main goal for seed grow-outs. However, we may want to harvest food from the 
crop as well, which would increase the amount we want to plant. We can consider 
the growing space needed or available as well as each variety’s average seed yield 
to produce the desired seed harvest. 

Loss of Viability over Time: Even seeds stored under the best possible 
conditions will gradually lose their vigor (ability to germinate and grow) over 
time, and some may die in storage. If we are planning on emergency backup 
storage or long-term storage of seed (for example, we do not expect to grow 
these seeds for 5–10 years or more), then it is important to add extra seed to the 
seed bank sample to cover this expected loss. At NS/S, we have recently increased 
our regeneration sample sizes by 30% to account for loss of viability over time, 
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as we find that high-viability seed placed into 0°F freezer storage for 20 years can 
lose up to 30% of its viability over that time. Seed that will be grown more often 
will not need as much “cushion” in the sample size. Also, keep in mind that seed 
kept in cool storage (45–60°F) as opposed to freezer storage (0°F) will not hold 
viability as long. The section on protecting seeds from heat (p. 24) provides more 
information on this. 

Expected Loss in the Field: Farming is a risky business, as every farmer knows. 
The season may begin with 100 healthy plants in the field, but by the time the 
season is over and hailstorms, ground squirrels, high winds, insects, deer, etc., 
have taken their share, the plant count may be much lower. The unpredictability 
of climate change can make field loss even more drastic than what we have come 
to expect. At NS/S we have begun accounting for an expected 30% loss of 
viability over time as noted above, so we are adding an additional 30% for 
expected loss in the field to our minimum regeneration (seed bank) sample size 
to cover climate damage and crop loss. Fields in different locations might need 
smaller or larger “cushions” based on whether they are fenced or unfenced, dry-
farmed or irrigated, and on the population of creatures in the area who want a 
share of the produce.  

 

Regeneration Samples 

At NS/S, we organize saved seed into several categories: Distribution 
seed is available for donation or sale, Increase seed is set aside for 
partner farmers to grow, and Regeneration seeds are the samples 
kept for the seed bank. Keeping these samples physically separate 
helps ensure that the last bit of seed for a variety is not given away 
by accident or planted without extra care.  

The relatively small Regeneration Samples are the ones kept in the 
deep freeze (0°F) for long-term storage. These samples are large 
enough to create a genetically healthy grow-out but small enough 
that excessive amounts of seed are not locked away in storage. 
When we talk about saving enough seed, it is these regeneration 
samples to which we are referring. See more about seed bank 
organization on page 39.
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Save mature seed  

We want to give seeds their best chance to be healthy and strong for future 
growing. This requires harvesting when fully ripe (think dead-ripe — soft 
tomatoes and fragrant melons), sometimes over-ripe (eggplants, cucumber, and 
zucchini must grow far past edibility to produce good seed), or fully dried on 
the plant (like corn left on the stalks in the field to dry out). If we are used to 
growing for food rather than growing for seed, we may need to plan our grow-
outs differently to allow additional time for seed to mature or dry in the field. 
Other plants that continuously flower or have seed pods that dehisce (pop open), 
such as tepary beans and herbs, may need to be harvested repeatedly through 
the ripening period to avoid losing seed to the ground. Maturity may also require 
curing after harvest (such as with squashes and gourds) to allow the seed to pull 
as much nutrition as possible from its fruit. Even so, some mature fruits may 
contain both ripe and unripe seeds. Winnowing can be used to separate out the 
lighter immature seed from the heavier mature seed, and screening can separate 
large mature seed from smaller immature seed.  

See Resources (p. 48) and the Appendix (p. 52) for different winnowing and seed 
cleaning techniques and tools. Also see our companion guidebook, Saving Seeds 
in the Southwest, for more information on when to harvest and how to cure and 
process various seed varieties. 

 

Germination testing of seed  

Germination is a seed's process of sending out its first roots and leaves. 
Germination testing is a tool we may use to assess the health of seeds before they 
go into storage, or to assess the health of seeds that have been in storage for some 
time. Germination testing prior to storage is especially helpful if planning long-
term storage of the seed. Healthy seed has the longest storage life, and 
germination testing can determine if the seed is strong and healthy. If it is not, 
then we can expect the seed will have a shorter storage life and will need to be 
grown out sooner than expected. Low germination also prompts us to consider 
setting aside extra seed in storage. Using the extra seed to plant more densely or 
infill empty spaces after germination will likely yield the desired harvest size. 
However, if the germination results are extremely poor, we may need to find a 
different seed source, rather than relying on this unhealthy seed. 

At Native Seeds/SEARCH, we run a germination test for a crop by selecting 25 
or 50 seeds randomly from the portion of seed we plan to store. We select 
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randomly because choosing only the “best” or biggest seed will give a biased 
result. We then put the seed through a paper towel test (also called rag-doll 
testing) or a soil test. Soil tests are best for seeds like beans, which can easily mold 
in a paper towel test, as well as for wild seeds that are not easily fooled into 
germinating without soil. (Some wild seed varieties also require other 
preparation like prechilling under damp conditions for several weeks.) Seeds 
that mold in a paper towel test may be tested again in soil to give them an 
optimum chance of germination. For both soil and paper towel tests of large 
seeds (beans, peas, etc.) or old seed, it can help to soak the seeds overnight before 
starting the test to help them pre-hydrate. After the test is completed, the sprouts 
can be planted, composted, or fed to animals in some cases. At NS/S we use 
chemical-free paper towels, germination paper, which doesn’t allow roots to 
grow into that paper as they can with paper towels. 

Paper towel germination test: Label the paper towel with the seed name (or 
other identifying information) and the start date of the test, using a permanent 
marker. Dampen the paper towel 
or germination test paper so that 
it is evenly damp but not 
sopping wet. A spray bottle 
works great for this, and distilled 
water is best if available. Place 
the seeds in a row on the top 
third of the paper, parallel to the 
long edge of the paper. Give the 
seeds an additional light sprinkle 
of water, then fold the paper 
towel up to cover the seeds. Next, 
loosely roll up the paper from 
the short edge into a cigar shape. 
If we are using 50 seeds or are 
testing large seeds like runner 
beans, we use multiple paper 
towels because the seeds won’t 
all fit onto one. 

Place the rolled test into a clear 
jar or plastic bag; multiple tests 
can go into one container, but 

At Gailey Morgan Seed Sanctuary, beans are laid 
out on paper towel for germination testing, and 
beans are sprouted and ready to count. Photo 
credit: Susannah Abbey
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don’t pack tightly, or they will easily mold. Loosely cover the jar or fold over the 
edge of the bag to retain moisture but allow some air circulation. Place the 
container in a sunny windowsill with some light and heat, but watch that it 
doesn’t become overheated. 

In 7–10 days (for most crops), unfold the paper towel and count how many seeds 
have germinated. We generally look for both root and cotyledon (first leaf or 
leaves) emergence. If 25 seeds were tested, multiplying the number that 
germinated by 4 will give the germination percentage. If 10 seeds were tested, 
multiplying the number that germinated by 10 will give the germination 
percentage. 

Soil Germination Test: Soil tests can be done directly in the soil of the garden 
or in transplant/seeding flats. In either case be sure to use loose soil mix (not 
too heavy in clay content) to avoid formation of a dry soil crust which can 
prevent the seeds from emerging. Count the seeds as you would with a paper 
towel test and plant and label the row with the variety identifier and date. If in 
the garden, take care to keep the area moist and protected from predators. If in 
flats, a clear cover over the flat can help maintain moisture in the soil. As with 
paper towel tests, in 7–10 days (for most crops), observe how many have 
sprouted. Likewise, multiply to determine germination percentage. See page 49 
for a link to a video on simple germination testing.

Loading boxes of germination tests into the germination chamber at NS/S. Seedlings 
are sprouting from the tops of rolled paper towel tests. 
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Chapter 5 

Protect the Seeds 
 

Our goal in seed banking is careful management of the conditions where seeds 
are kept so that their metabolic processes are slowed and their lives extended. 
So, what determines how long seeds will live? 

Species: Different plant species naturally have differing seed lifespans. Wild 
seeds generally have a much longer seed life than domesticated seeds, and many 
also have traits like dormancy and hardness that allow seeds to live a long time 
in the wild without germinating until they determine the conditions are just 
right. Domesticated seeds have had this germination resistance bred out of them 
because it is more convenient for us humans to expect them to sprout within a 
few days of planting. Breeding out dormancy has generally shortened lifespan 
for domesticated seeds, unless they’re stored under special or ideal conditions. 
Different domesticated species have different expected seed life. For example, 
melons and squashes generally live longer than corn and bean seeds. See the 
Appendix (p. 52) for a chart of expected seed life of some popular crops when 
stored at room temperature. 

Seed quality: As mentioned above, clean, mature, healthy seed will naturally 
live longer than seed compromised by disease, immaturity, etc. If we can select 
clean, healthy, mature seeds to save, as discussed in Chapter 2, we can influence 
the success of our seed saving efforts. 

Storage conditions: Seeds need moisture, heat, and light to germinate and 
grow. It stands to reason that keeping them dry, cool, and dark will leave them 
peacefully in their seed form with no cues that might lead them to consider 
germination. By using the tools of dryness, coolness, and darkness, we can 
extend seed life dramatically.  

 

Protect seeds from moisture  

The single best way to extend a seed’s lifespan is to keep it dry. Seed scientists 
have found that the lifespan of a seed can double if the relative humidity where 
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the seed is stored is decreased by 10 percentage points (or the moisture content 
of the seed itself by one percentage point.) For example, lowering the humidity 
of a storage room and/or container from 50% to 40%, can double a seed’s 
lifespan, and by reducing humidity from 50% to 30%, the lifespan is quadrupled! 
Dryness is an important goal in sustaining seeds. 

Here in the arid Southwest, we have a head start on drying seeds. In many cases, 
laying seeds out on a screen or tray for three or more weeks sufficiently dries 
them for storage. However, monsoon and winter rains can drastically increase 
humidity, so drying during these times may require additional effort.  

If our goal is to put seeds into long-term freezer storage (or to freeze briefly to 
kill insect pests), it is especially important to dry them fully. Freezing seeds with 
too high a relative humidity/moisture content can damage and kill them (see p. 
22). 

Low-tech methods for drying 
seeds in dry periods: Many 
simple methods can be used to 
dry seed, depending on the crop 
type (see opposite page). 

Some methods for drying 
seeds in humid periods: 
During humid periods in the 
Southwest, we can use the above 
methods to start the drying 
process but may need to use one 
of these additional methods to 
finish drying the smaller samples 
needed for long-term storage. 

 

How to know if seed is dry enough  

Using sensors: Moisture content of seeds is complicated to measure, so we use 
relative humidity as a simpler measure. Inexpensive digital humidity sensors are 
available to test the relative humidity of a batch of seeds (Resources, p. 50) To 
measure the relative humidity of seeds, we fill an airtight container or bucket 
with the seeds and then add the sensor and wait a few hours before reading the 
result. We try not to have a lot of extra air space in the jar; that can give an 
inaccurate measurement. The same method for digital sensors can be done with 

Relative humidity 

Relative humidity (RH) is the 
relationship between the amount of 
water vapor in the air and the amount 
of water vapor the air could 
potentially hold at that temperature. 
It is expressed as a percentage, and 
the higher the percentage, the more 
water vapor the air is carrying. Cooler 
air cannot contain as much water 
vapor as warm air can, which explains 
the “relative” part of the term. So if 
you move a closed seed container 
from a warm room to a cold room, the 
RH will read differently.
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Drying seeds in dry periods:  

1) Drying whole lentil plants on a 
tarp allows pods to finish drying. 
This technique is great for tepary 
beans, as it prevents pods from 
dropping seeds in the field.  2) This 
wooden rack stacks wooden frames 
with hardware cloth or screen 
bottoms to hold drying seeds. Each 
frame can be pulled out individually. 
Enclose the whole drying rack in 
hardware cloth if it is not kept in a rodent-proof room.  3) Pea plants dry on a 
metal frame wrapped in wire fencing suspended above the ground. Shade cloth 
underneath prevents seed from dropping through the frame, but allows air 
circulation.  4) Hanging corn ristras at Flowering Tree exposes kernels to the air 
while keeping them attached to the cob for best longevity. Hanging helps prevent 
rodents from accessing the seed.  5) Hanging paper bags are great for safely 
containing small seeds or whole seed stalks as they dry. 

1 2

3 4

5
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Drying seeds in humid periods:  

Fill an airtight container (like a plastic box with a sealable lid) partway full of 
dry rice or charcoal. (To be sure the rice is dry, bake at 220°F for 24 hours 
beforehand and put into 
an airtight container to 
cool.) Place seeds in 
paper or fabric bags over 
the cooled rice or 
charcoal and close the 
container tightly. Use a 
two (or more) to one 
ratio of rice to seed. Over 
several days the dry rice 
or charcoal will pull 
excess moisture out of the seeds.

humidity indicator cards or paper 
tests which cost even less and can 
remain with the seeds as moisture 
detectors. (Look for cobalt-free 
indicator cards.) Before putting 
seeds into a freezer, be sure that the 
relative humidity reading plus the 
temperature in the jar add up to less 
than 100. So if the sensor reads 
25% for humidity and 72°F for 
temperature, the total is 97, and 
the seeds will be dry enough to 
freeze safely. If the relative 
humidity plus temperature in the 
jar is greater than 100, keep drying out the seeds. If the relative humidity is below 
15% at room temperature, this is too dry for seed that will be frozen, as the 
process of freezing will lower the RH even further to a point that is damaging to 
the seed.  

Using physical methods: There are also low tech ways to test the dryness of 
seed. The shatter method works for large seeds like beans, corn and peas. After 
drying the seed, take a sample seed and whack it with a hammer. If it smashes 
flat, it still has too much moisture inside and should be dried further. If it shatters 

Take note: 

Once dry, do not leave seeds in direct 
sunlight or expose them to extreme 
changes in temperature — this 
reduces their lifespan and can kill the 
seeds. It is also best not to leave wet 
seeds on any paper products (paper 
towels, paper bags, paper plates, 
etc.), as the paper can stick to the 
seeds and clump them together; this 
can lead to mold growth or seeds 
covered in paper bits.



23

 1) If the RH of the room is below 45%, then a simple fan blowing over the 
seeds is enough to air dry the seeds over time. 2) Packets of silica beads are 
often enclosed with products during shipping; we collect these and store them 
in a closed jar to keep them dry, then reuse as needed to dry seeds. Indicating 
silica gel beads are also available; these change color to show that they have 
absorbed moisture. Avoid blue silica gel for use with seeds, as it contains 
toxins. 

1) The small sensor on the left gives 
readings for relative humidity and 
current temperature. On the right is 
a silica dehumidifier that recharges 
when plugged in.  2) Salt test.  3) 
Fully dry pea seed shattered on the 
right; not fully dry smashed on the 
left.

1 2

1 2

3
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into pieces, it is sufficiently dry. This method is difficult to use with tiny seeds, 
so for those, we can use the salt method. Take a small sample of dried seed and 
place in a small, airtight, clear container with an equal amount of salt. Wait 15 
minutes. Then, shake the container and if some of the salt sticks to the side of 
the container, the seeds are still too wet and need further drying. 

Keep seed dry: As mentioned earlier, monsoon and winter rains can increase 
humidity significantly, so we must take care to protect seeds from these changes. 
An increase in humidity can be enough to wake seeds from their deep sleep; they 
will not germinate based on humidity alone, but they will start to actively 
monitor for changes in conditions and thus use metabolic energy that can reduce 
their vigor and lifespan. Once seeds are fully dry, keep them dry by ensuring they 
are in airtight containers. During humid times of year take extra care when 
moving seed from cold storage to room temperature. Keeping seeds inside their 
closed containers until they warm up to room temperature prevents 
condensation from forming on the seeds and introducing moisture inside the 
container. 

 

Protect seeds from heat  

In addition to increasing seed life by drying the seeds, seed scientists have found 
that seed life can be doubled by lowering the storage temperature by 5°C (9°F). 
Whatever methods are available to keep seeds cool are of benefit to the seeds. 
This may include air conditioning, refrigerators, freezers, or underground/ 
partially underground storage that helps maintain cool, stable temperatures — 
all these methods can be helpful.  

Gailey Morgan Seed Sanctuary at Tesuque Pueblo was constructed underground 
of adobe, straw bales, and recycled tires. The underground seed bank is an 
optimal choice for the climate of Tesuque Pueblo, which is in a high desert region 
of about 7,000 feet elevation. Therefore, their seed bank stays at a fairly constant 
temperature of 40–50°F year-round and requires no air conditioning system. 
Most of the seeds maintain viability in this system with ease, with some holding 
a germination rate of 100% for up to six years while stored in these conditions. 
A storage temperature of 40–60°F is enough for most healthy seeds that are to 
be replanted within five to eight years. 

At NS/S we keep longer-term storage seed samples in a deep freeze at 0°F. We 
have seen some samples lose little to no viability over 20+ years of storage at 0°F. 
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This is not true of all samples, however; seeds that are less healthy and have low 
viability when placed in long-term storage still lose viability faster than healthy 
seed, but the cold storage helps to some degree.  

Temperature stability is also important. As with changes in humidity, changes 
in temperature can wake seeds from their slumber and impact their metabolism 
and long-term health. Take care to minimize temperature changes as much as 
possible. The fluctuating temperatures of a garage or outdoor shed can be 
detrimental to seeds. At NS/S, when we need to remove a seed sample from the 
deep freeze, we move it first to the 45°F storage for 24 hours, both so we do not 
shock the seed with a temperature change, and also to avoid formation of 
condensation that may draw moisture to the seeds. 

If our method of keeping seeds cool includes refrigerators, freezers, or 
underground storage, it is especially important to be sure seeds are kept inside 
airtight containers to keep out the humidity found in these cold locations. 

 

Protect seeds from light  

As for us humans, sleeping in the dark is easier than sleeping in bright light. 
Keeping our stored seeds in low or no-light conditions is best for their longevity. 
This can be done by keeping the storage room dark and lighting it only when 
humans need to enter. If the seeds are stored on shelves in an office, a heavy 
curtain over the shelves can help keep seeds in the dark. Light-proof containers 
can also be used to hold the seeds. Exposing seeds to direct sunlight for long 
periods of time can be harmful to them. (See storage container options, p. 36.) 

 

1) Portable AC units are used during heat waves and humid periods in the seed 
rooms at Flowering Tree Permaculture Institute.  2) Seed jars in low light conditions 
in underground storage at Gailey Morgan Seed Sanctuary.

1 2
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Protect seeds from animals and insects  

Our seeds are beloved not only by us but by many other creatures who would 
like to use them for sustenance; keeping seeds safe can be challenging. 

Animal-resistant containers or rooms are a first line of defense. Mice and other 
rodents can chew through plastic bags, paper bags, and even hard plastic 
containers. If rodents cannot be 
kept out of storage rooms, then 
consider stronger containers or 
high shelving to reduce access. 

But pests are not always visible. At 
NS/S we have lost a number of seed 
lots to bruchid beetles who implant 
their eggs inside maturing beans. 
The eggs are invisible to the naked 
eye, but we later discover many tiny 
holes in the beans where the larvae 
have hatched and drilled their way 
out of the beans (with a nice meal 
for their trouble) ruining the seeds. 
Because these pests are invisible to 
our eyes, at NS/S we make a practice of freezing all samples of beans for up to a 
week before moving them to their regular storage location. This kills any eggs 
laid within the seeds before they can hatch and do damage. We do this for other 
seeds as well, including pea, sunflower, sorghum, corn, and any others where 

At Borderlands Restoration Network, large 
paper bags of seed are stored in a low 
humidity room within a hardware cloth 
cage to keep rodents out.

Wild Seed Collections 

This guide focuses on conservation of domesticated seed. For 
collections containing seeds of wild plant varieties, be aware that 
additional research is needed unless traditional practices can inform 
the storage and care of these seeds. There are some wild seed varieties 
that will not tolerate freezing (and even some tropical varieties that do 
not tolerate drying). When collecting seeds in the wild, it is important 
to limit our collections so as to prevent damage to the genetic diversity 
or numbers of wild populations. Wild seeds may require special 
treatments for germination before planting, and these vary by species.  
(See Resources, p. 51.)



27

insects may have intruded. In all cases, we must be sure before freezing that the 
seeds have been dried fully so that freezing does not damage them.  

At the Seed Sanctuary at Tesuque Pueblo, where they seek to use traditional ways, 
smoke is used to repel insects. Every three months when the moon is in Leo, the 
seed sanctuary room is shut, and the room is wafted with smoke from a mix of 
cedar, bay leaves, and copal. Another common traditional method that farmers 
have shared with us is to deter pests by adding a bit of ash to the seeds. 

Even after taking precautions, it is important to keep an eye out. Creatures are 
smart, and will keep trying to find a way to access treasured seeds. Monitoring 
seed collections occasionally to be sure that no bugs are in the jars and no mice 
have found their way into the storage room is an important seed keeping 
practice. Seeds that are clean with as little chaff as possible makes this monitoring 
easier to do. 

 

Protect seeds from other damage  

At NS/S we have heard far too many stories about seed collections being lost in 
various ways; some have even been accidentally cooked for community dinner!  
Stored bean and corn seed look just like stored food. If a seed collection is kept 
in a shared community space, it is important to find ways to secure the seed. 
This could mean clearly labeling the seed and communicating with our 
community about the purpose of the seed bank and its importance for our 
future. In other cases, it might require keeping seed in a defined, separate area 
or even a locked area, depending on location and community needs. We should 
also consider if security measures are necessary. 

When deciding on how and where we will store our seeds, it is also wise to think 
about exposure to other forms of damage. As climate change becomes more 
pronounced, fires, floods, and other weather events become more damaging 
than we have experienced in the past. How can we protect our seeds from this 
potential damage? 

At NS/S our building is located in a floodplain, but the building is built on a 
berm that raises the building three feet above ground level. We are also building 
earthen structures that help to move water away from the building and manage 
its flow in and around our farm fields. Our seed bank cooling system runs on 
electricity, but we have a backup generator that will kick in if the electricity goes 
down for a period of time. Perhaps most importantly, we store backup 
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NS/S Seed Security Back-Up Program 

To help improve seed security for the Southwest, Native Seeds/SEARCH 
offers tribal, community, and individual seed banks in the Southwest 
the option of storing backup seed samples in NS/S’s climate-controlled 
seed storage vault. A black box host does not house an entire collection 
for another seed bank, but individual back-up samples of particular 
varieties. A backup sample should ideally include enough seeds to grow 
a healthy, genetically diverse crop of a seed variety.  

Through the Seed Security Backup Program, Native Seeds/SEARCH will:  

< Accept and store seeds from tribal groups, community seed 
banks, and individuals in the region who have unique seed 
diversity that they wish to maintain for future use. 

< Catalog and package the seeds in appropriate packaging or 
work with the seed providers on adequate packaging and 
cataloging before the seeds are transferred. 

< Store the backup collection in NS/S walk-in freezer 
(approximately 0°F and low relative humidity). These storage 
conditions are standard for long-term seed bank storage. Frozen 
storage of healthy dry seeds extends seed life substantially. 

regeneration samples of seed at an alternate location. In our case, we use the 
black box backup at the USDA seed bank in Fort Collins, Colorado. Black box 
backup means that no one has access to these seeds except NS/S staff.  

Storing seed samples in multiple locations is a smart and relatively simple way 
to prevent total loss of a particular variety. As Emigdio Ballon says, “Anything 
can happen. When you see the war in Ukraine, Iran, they get destroyed 
completely, these collections of seeds. So that’s [backup] important to have. Like 
Vandana Shiva mentions, it’s necessary to have so many places where you can 
put the seeds.” This might mean putting backup samples in a separate location 
from our main seed bank within our own community, or an informal or formal 
arrangement for storage in another community’s seed bank. NS/S offers black 
box backup storage at no charge for seed keepers in our southwest region (see 
box below for more information). The USDA Agricultural Research Service in 
Fort Collins, Colorado also offers Tribal Secure Seed Storage (see Resources, p. 
48), including storage of clonal samples of fruit and nut trees that are not 
propagated by seed.
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< Take the same care to ensure the security and viability of the 
material as it does for seeds in the NS/S collection. 

< Charge no fee for the storage service.  

The transferring organization will: 

< Retain all rights to the material. None of the transferred seed will 
be accessed by NS/S or incorporated into the NS/S collection 
unless both NS/S and the seed provider agree that this is 
appropriate.  

< Be able to withdraw the seeds from the NS/S seed bank if and 
when the transferring organization has a need for the seeds.  

< Be assured that no third-party can have access to the backup 
collection.  

< Cover the cost of shipping or delivering seeds to NS/S. 

Contact conservation@nativeseeds.org for more information or to find 
out how you can use the NS/S Seed Security Backup Program. 

Original funding for the Seed Security Backup Program was provided by a grant 
from the Gila River Indian Community.

O’odham Smoik Hu:n and Apache Chi’gona Yehinna drying on seed racks at NS/S.
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Chapter 6 

Infrastructure / Creating a Seed Home 
 

It is one thing to talk about protecting seeds from heat, moisture, and light, but 
where does all this happen? How can we create a seed bank that functions well 
for our community? 

This section is a glimpse into how a few different regional seed banks have 
answered these questions. Each organization’s elevation is listed because local 
climate and elevation affects what seeds storage methods will work best. 

 

Borderlands Restoration Network, 4,000’ elevation 

This non-profit group recycled an old trailer and retrofitted it to become their 
seed storage area. Perin McNelis, Native Plant Program Manager at BRN says, 
“It is pretty low-cost, low-tech. I feel like it’s a model that can be adjusted for all 
kinds of different settings.” The staff framed the inside walls of the trailer, 
installed a moisture barrier as a base layer, and then laid layers of rigid foam 
insulation. To seal everything, they used reflective insulation tape, which is 
inexpensive but also important for efficiency. The most expensive addition 
(beyond the labor) was a window AC unit and a small device called a CoolBot 
to override their AC’s default low of 55–60°F so they can cool the space down to 
35–40°F. To keep humidity low, especially during the monsoon season, they run 
a regular home dehumidifier. They also added refrigerator plastic flaps to the 
door to help keep it from warming too much when people are going in and out. 
The trailer itself lives inside their barn, which helps keep the temperature down 
even though the barn is not climate controlled.  

The project was funded by a $5,000 grant. This innovative solution is essentially 
a walk-in refrigerator but much less expensive than purchasing a walk-in fridge. 
Used trailers can often be found inexpensively on internet marketplaces. Labor 
costs were the largest part of the initial project. The ongoing electricity to run 
the AC contributes the greatest ongoing cost.  
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If she had to do it over again, Perin says it is wise to think ahead about how 
quickly you might outgrow a space. “I would’ve liked to size up to anticipate 
future, larger harvests because our program has expanded since then. So thinking 
about not just your current needs, but the potential needs for space you might 
have down the line could be useful. I wish I had thought more about that.” BRN 
already needs a larger space for seed storage. Perin also points out that adding 
the layers of insulation to the inside of the trailer means that tall people must 
duck when walking inside. 

 

Gailey Morgan Seed Sanctuary at Tesuque Pueblo Farm,   
7,000’ elevation 

When Emigdio Ballon and Gailey Morgan began to think about building their 
seed sanctuary, a major focus was, as Emigdio puts it, “how Indigenous people 
can go back to these old ways, to be sustainable and independent. That’s why we 
began to build the seed bank with no technology. We tried to make it the natural 
way.” The straw bale and adobe building that houses their seeds is built into the 
earth, with recycled tire bales serving as the structure and insulation for the 
underground portion. In their high elevation location, this underground 
structure stays cool year-round and needs no supplemental heat or cooling to 
maintain a steady temperature. There was a great deal of labor involved in 
building the structure, but the cost was relatively low. Emigdio estimates the 
underground portion cost between $2,000 and $5,000 when it was built in 2011. 
The above-ground floor houses a large office space and additional storage for 
supplies and equipment, and has an attached greenhouse for year-round 
growing. The entire structure cost around $20,000, not counting the solar panels 

1) Interior of trailer at Borderlands Restoration Network.  2) AC and CoolBot.

1 2
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which added an additional $15,000–$20,000. These panels mean that sun power 
lights and heats the office space and runs equipment including a walk-in fridge 
for storage of harvested crops and an antique fan for winnowing seeds. They 
also have a solar shower for the farm crew to use. The ongoing maintenance for 
the building is minimal and includes hiring an artisan with skills in using earth 
plaster to refresh the walls annually. There are no ongoing costs for electricity. 
The group has been very pleased with their Seed Sanctuary, and they even helped 
Emigdio’s home community in Bolivia to build a very similar structure using 
the same principles. 

The biggest challenge for the Pueblo Farm and Seed Sanctuary, according to 
Emigdio, is people. The farm currently has only four staff, and it is a tremendous 
amount of work to run an operation of this scale with such a small team.  

 

Flowering Tree Permaculture Institute, 5,700’ elevation 

Flowering Tree founder Roxanne Swentzell says, “I started to save seed in the 
1980s and became interested in growing gardens, growing things, and started to 
realize that there were foods and gardens from this area that had special seeds 
that come with it. It was a concept that never crossed my mind until in my early 
twenties. And then I was given a handful of white corn from my grandmother 
that was in a pouch, that was my grandfather’s seeds. My grandfather had passed 
by then, but she says ‘You can have this seed, it’s the last of these seeds.’ And I 

Emigdio shows bins and jars of seed in belowground storage at Tesuque.
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was very taken by that. That year I planted it all—it was just a handful—but I 
planted it and I was excited about it. The next day I went out there and every 
spot I planted was dug up by mice and I had lost all that seed. That was the end 
of that, that was it! It hit me hard that, ‘oh my God I’ve been given this precious 
seed and just like that it was gone’. I think it affected me really strongly so that I 
wanted to never have that happen again. So, I started to save, not plant it all, but 
save some, somewhere safe in case it didn’t do well that year. I think that’s how 
seed saving started for me. It became very precious.” 

A seed bank did not come right away. “Back then all I had was a bucket with a 
good tight lid,” says Roxanne. But now the seed bank occupies two rooms within 
the FTPI operations: one in her 1987 adobe homeplace, and a larger one in the 
San Pedro hand-built adobe homesite which also houses interns that work with 
Flowering Tree, as well as many educational workshops and community 
gatherings. The seeds share space with community members and activities 
focused on traditions of the Pueblo community. There are shelves for jars and 
pots of seed as well as spaces for hanging corn ears and more. The doors of the 

Seed bank door at Flowering Tree Permaculture Institute.
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seed rooms can be closed for security to keep out pests and keep the temperature 
stable. Though the thick-walled adobe buildings and high elevation keep the 
seeds cool for much of the year, portable AC units are used when needed to cool 
the space, and these serve to dehumidify the air as well. Sharing space limits the 
cost of construction and operation. 

 

Native Seeds/SEARCH, 2,500’ elevation 

Over more than 40 years of operation, NS/S has used a variety of storage spaces 
for seeds, starting with a 1940s electric refrigerator, to a rare (for Tucson) 
basement area in a founder’s home, to fridges and chest freezers in multiple 
locations, including an historic adobe at the local botanical garden. By 2010 the 
organization was able to raise funds for and construct a building dedicated to 
seed storage and processing, including a 600 sq. foot walk-in cooler and 120 sq. 
foot walk-in freezer, and 1,000 sq. feet for seed drying, processing, cleaning, and 
packaging. The new space greatly improved the ability to precisely control 
climatic conditions for seed storage. It also added a sprinkler system for fire 
suppression as well as other security measures like a backup generator to keep 
seeds cool in a power outage and built-in dehumidifiers for humidity control. 
The expanded space also greatly improved access to and management of the 
large seed collection. What was 
termed a state-of-the-art seed 
bank and lab cost upwards of 
$500,000 to build in 2010, 
including equipment. The 
organization continued to pay 
for the construction until the 
mortgage was finally paid in 
late 2024. Electricity to power 
the cooling units currently 
runs approximately $4,500 
annually. NS/S Vault door.
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Chapter 7 

Organizing Seed Collections 
 

Seed containers 

A good container for seeds is air-tight, not easily breakable, and well-labeled.  
For long-term storage it is best to be sure the container is the right size for the 
quantity of seed (does not have lots of extra air inside). This avoids air exchange 
with the seeds and saves space in the storage room. The choice of container 
depends on the needs and wants of each seed organization 

 

Labeling and documentation 

Rule number one in the NS/S seed lab is that no seed goes unlabeled. Whether 
it is a bin of just-harvested okra pods, a jar of melon seed in overnight-ferment, 
or a rack of corn ears drying, we make sure it is labeled as soon as possible so we 
are sure not to confuse varieties. Labeling is essential to be sure everyone working 
with the seed can identify it, and whether it can be combined with other bins or 
jars of seed. Most of all, labeling overcomes what time does to faulty human 
memories. At NS/S we label the exterior of jars or bags and also put an identical 
label inside the container in case the exterior label falls off or is damaged. 

But what should the label include? That depends on the purpose and function 
of each seed collection, but there are some essentials as well as additional options 
to consider. Any and all of this information should also be considered for any 
written or digital documentation kept on the seeds. 

Essential information to keep: 

Variety Identification: This may be as simple as a common name for the 
variety, or it may be more specific. At NS/S, we use an accession number to 
identify a seed line, because we conserve multiple lines of many crops. O’odham 
Smoik Hu:n — originally collected at Blackwater, Topawa, or Santa Rosa — are 
conserved separately to maintain their individual genetic adaptations, so we 
cannot use just the variety name. Our accession numbers identify each of these 
lines separately and also contain information about where the variety fits in our 



36

1) NS/S started out with glass 
containers, but too much breakage 
and loss of seed pushed us toward 
plastic jars for seed lots that are 
handled often.  2) Labeling the outside 
of a seed container is important for 
ease of use and to avoid confusion. 
These jars at Flowering Tree are 
labeled and organized by crop type on 
shelves.  3) These ceramic storage jars 
at Flowering Tree are sustainable, 
beautiful, and they can also protect 
seeds from ambient light.  4) NS/S 
regeneration samples in sealed Mylar 
bags keep air and light out, and they 
do not take much more space than the 
seeds themselves. These back-up 
samples were sent to black box storage 
at the USDA.  5) Storing seeds in metal 
containers is a great option for 
deterring rodents. It has the added 
benefit of staying at a stable 
temperature equal to the surrounding 
environment. These metal pots with 
clamping lids at Flowering Tree were 
sourced from a marijuana dispensary. 
Large metal trash cans may not be 
airtight, but they are a good storage 
solution for large amounts of seeds 
like corn and beans that need a sturdy, 
heavy-duty container.

1 2

3

4

5
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collection (crop type, species, etc.). A family, clan, or community name could 
also be used to differentiate multiple lines of a single variety. 

Harvest year: We can’t assess how long a seed may live or when we need to 
regrow it if we don’t know when it came into being. Recording the year harvested 
gives us the age of the seed as well as other information we may associate with 
that particular year, such as weather and what other crops were grown that could 
have crossed.  

Other information to consider keeping: 

Crop type: Though this may be obvious most of the time, sometimes it is not. 
Broccoli, kale, and mustard seeds are indistinguishable by sight, as are melon 
and cucumber. Even if it is obvious when we look at the seed, it’s not obvious 
when looking at a spreadsheet or written list of our collection. For example, the 
variety name “Sonoran” applies to a chiltepin, a squash, and several beans in the 
NS/S collection. A spreadsheet column identifying crop type also allows us to 
sort by crop type so we can tell how many corn or bean varieties our seed bank 
contains at any time. Botanical names or common crop names can be used for 
agricultural crops. However, if we are conserving wild seed varieties, Latin 
botanical names are most useful since there can be much confusion around 
different common names. 

Seed source: Knowing where we originally attained a seed line is helpful for 
many reasons. It provides a sense of its history and how the seed relates to our 
families and community. It aids in understanding the seeds’ adaptations to a 
particular elevation, soil, exposure, or microclimate. It is also useful to have 
records on who grew the seed most recently, how it was farmed, and where, in 
case questions come up about a particular batch of seed. 

Seed lot: If we want to preserve multiple seed lines of a particular variety, we 
need to be able to see how different grow-outs of a crop relate to each other. At 
NS/S we do this by grouping all descendants of a particular seed line under a 
single accession number. Each grow-out from that accession will have its own 
lot identification number, which could be as simple as the year grown (if only 
one grow-out of that variety is made that year). So, each grow-out would be 
identified by both the accession number and the lot number. If needed, we can 
also identify which lot was planted as parent of another lot.  

Seed lot identification numbers are most useful if they are unique identifiers, 
meaning no other seed lot in the entire collection has this same number. This 
avoids confusion and ensures ease of use in a spreadsheet or database. 
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Germination rate and date: It is helpful to monitor the health of seeds we are 
storing especially if they are being stored for a long period. Keeping a record of 
germination rates and their changes over time lets us know whether the seed is 
losing viability and needs to be grown sooner rather than later. It also helps the 
farmer who will plant the seed to know how densely to plant. 

Planting and harvest dates: Knowing when the crop was planted and 
harvested is very helpful for the next farmers growing it, so they can plan their 
planting time and know how long to expect the crop to be in their fields. For 
crops like corn, knowing how many days from planting to pollination is also 
helpful, especially if we want to grow multiple corn crops in a single season and 
time planting to avoid cross-pollination.  

Number of plants the seed was collected from: This will allow us to assess 
the genetic diversity of the seed lot.  

Current weight of the seeds: It is useful to know how much we have of any 
seed variety. Updating the jar weight whenever we remove (or add) seed 
(whether directly on the label or in spreadsheet or database) lets us understand 
what we have available for use and when we may need to regrow a variety. It can 
also tell us which varieties are more popular and need to be replenished sooner.  

Germination rates can be kept in a spreadsheet or written record, or simply on the 
label attached to the seed lot. These labels also include seed source and harvest 
year. Photos from Gailey Morgan Seed Sanctuary; photo credits Susannah Abbey and 
Justin Risley.
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Storage location: For larger collections, tracking where a jar is kept in our 
record-keeping can save us lots of time trying to find that jar. But this only works 
if we are sure to put jars back where they belong (and train other users to do so 
too!).  

 

Organizing seed collections 

Though it may take some extra work to organize a collection, in the long run 
organization means: 

> It is easier to find and access seed samples, especially when there are 
multiple users 

> It is less likely that we will lose samples 

> It is more likely that the right sample will be used for the right purpose 

Just how a collection is organized depends on the purpose of the collection and 
the needs of the community using it, and there are many options. Seeds may be 
organized by crop type, age of the seed, location grown, purpose or function, or 
some combination of these. 

At Native Seeds/SEARCH we have 
found it most useful in our situation 
to organize first by the designated 
purpose of the seed. Seeds from any 
single harvest may be divided up into 
different seed lots for different uses. 
Here are the categories we use: 

Regeneration: As mentioned earlier 
on page 15, these are small samples 
kept in long-term storage to preserve 
the seed far into the future. We 
attempt to keep 4 to 6 samples, each 
enough for a genetically healthy grow-out. When we regrow regeneration 
samples, great care is used to ensure a strong, healthy harvest that has no chance 
to cross pollinate with another variety. This preserves the original genetics of 
this seed line as much as possible. 

Backup: A small sample is kept at another location in case of catastrophic 
damage to our seed bank. 

At Borderlands Restoration Network, 
bags of seed are organized into bins by 
crop family.
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Increase: These are usually larger samples (up to several pounds) of seed that 
can be used to increase seed stock. Because we often work with partner farmers 
around the region to grow seed varieties, and because many of them find it more 
productive to do larger grow-outs than our regeneration samples allow, we have 
been working to set aside larger seed quantities for increase. This is a change we 
are making in our organization of the collection in order to meet current needs. 

Distribution: When we have more seed available than is needed for regeneration 
and increase, we make this seed available to the public through our donation 
programs or through sales of seed packets. This too is part of our conservation 
effort, as conservation is more likely when more people grow and save a variety. 

Archive: When a seed line first comes to NS/S (original seed) we set aside a small 
sample that will never be grown out but is simply an example of what the seed 
looks like (size, color, shape, etc) so that later harvests can be compared to it in 
case of cross pollination or changes over time. 

NS/S has found that for us, organizing by purpose helps us know how much 
seed we can share without endangering the seed needed to ensure the variety’s 
future. These different categories of seed are stored in different areas of the seed 
bank and often in different kinds of containers so we can tell a seed’s category 
just by looking. 

There is no one right way to organize a seed collection. What works for our 
collection and our purpose right now is what is right for us now. When that 
changes, we can change the way we organize to meet the new needs. 

 

Record keeping 

As with organization, the larger a seed collection grows, the more important and 
useful it is to keep good records. It is far easier to look at a spreadsheet or written 
list than to dig to the bottom of a chest freezer to see whether you have any seed 
left! BRN uses a simple FileMaker Pro database that they find very helpful. Gailey 
Morgan Seed Sanctuary uses a series of Microsoft Excel worksheets. Flowering  
Tree Permaculture Institute uses a binder with paper listings by crop type. Native 
Seeds/SEARCH uses an in-house built database that is in need of renovation. 
Our records are only as good as we make them. Training all users how to keep 
records up to date is essential. See Appendices p. 59–64 for some examples of 
spreadsheets and logs that can be used as-is or adapted.  
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Chapter 8 

Regeneration 
 

No matter how perfect the storage conditions, seeds cannot just sit on a shelf 
forever, or they will die. Any seed bank will need to have a plan for how to 
regenerate the seeds to keep them alive into the future. Here are some questions 
to consider: 

 

How often do we want to re-grow the seeds? 

For a seed bank serving a community farm whose purpose is food production, 
the answer may be simple: when we need more squash, we grow more squash. 
However, if we have several varieties of squash that we are conserving, it may 
work best to set up a schedule for regeneration; in one year we might grow three 
squash varieties for food, but one of them is for seed production as well, and 
some is grown further from the others to avoid cross pollination. If our seed 
bank serves a wider group or has a larger collection, we may have other 
considerations as well. When thinking about conservation of the seeds 
themselves, here are some considerations to balance: 

Seed health: We want to plant seed before it loses too much viability in storage. 
Considering the longevity of the species (see Appendix, p. 52) along with the 
storage conditions we can provide, we can get a general idea of how long a variety 
might last. Germination tests can give more precise info. As Emigdio says, “When 
we have the germination get low, we have to grow it, so we can recover the life of 
this guy.” 

Seed and plant changes: Every time a variety is planted, it changes. It responds 
and tries to adapt to the conditions where it finds itself — soil type, moisture, 
heat, other plants in the vicinity, pests, etc. Some of these adaptations may be 
passed along to the seeds of the next generation. When and where we choose to 
plant a variety will affect how that variety changes. For example, if we want to 
maintain or strengthen a variety’s adaptation to dry farming, or to a particular 
soil type, it is best to plant it under those conditions. However, we may need to 
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balance this against other realities. For example, if we have very few seeds of a 
variety, it may be too risky to plant them under dry farm conditions, so we may 
decide to increase them under irrigation before returning them to dryland 
farming.  

Climate change: Our climate is changing more rapidly now than in the time 
of our great grandparents. The more frequently we can grow out a variety, the 
better chance it has to adapt to these changes in heat, rainfall, and seasonal 
variations. This creates a big challenge for larger seed banks like NS/S. In our 
case, a variety may have to wait 15–20 years between grow-outs. This does not 
give these varieties a chance to adapt to changing conditions. We are working to 
find more partners to help grow seed varieties more frequently. 

 

How will the seed bank be replenished? 

Seed banks store seed for planting, but we must be sure that some seeds from 
our plantings come back to the seed bank in some way. We want to avoid the 
situation where we are forced to plant the only remaining seeds we have of a 
variety. Because of the risks of farming, this should be a last resort, as it can result 
in the loss of a variety. Planning for how seed is returned to the seed bank is an 
important part of organizing our work. 

For a seed bank that supports an individual or tribal farm, where seed is grown 
at one location by one farm crew, we can plan ahead for this seed cycle. Imagine 
a year at a community farm. When the farm managers plan their plantings for 
the year, they decide which varieties they need to grow for seed, and they lay out 
their field arrangement to ensure required isolation distances. When planting 
out these fields, they label them as seed crops, so that the entire farm crew knows 
to be careful when harvesting, as some (or all) of the crop may need to remain 
longer in the field for good seed production. They may also keep a closer eye on 
the crop so they can rogue out any unhealthy plants or perform any other needed 
selection. Once the team harvests and cleans the seed, the managers set aside 
what is needed for the seed bank — whether for long- or short-term storage. 
Once this fresher seed is added to the seed bank, then older stored seed will 
become available for planting a new crop. This may seem counterintuitive, as 
we might assume we should use the freshest seed for replanting. But when we 
“feed” the seed bank with fresh seed, we are ensuring conservation of the variety, 
as fresh seed will last further into the future. Older but still good seed is used for 
the next planting to feed the community, and the seed cycle continues. 
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If the seed bank serves multiple farmers in a community, this seed cycle can be 
more complicated. In this case the seed bank managers will need to have a plan 
that addresses questions like these: 

Are all users of seed from the seed bank required to return part of their 
harvest to the seed bank, or are only designated growers required to do this? 
Would it work to organize a group of people to grow a particular variety? 

How are seed saving protocols (like prevention of cross pollination, roguing 
diseased plants, and effective harvest practices) ensured? 

How much seed is a grower asked to return? Does this depend on how much 
seed of that variety remains in the seed bank? 

Corn, beans, and squash growing at NS/S Conservation Center Farm.
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Chapter 9 

Distribution: Managing the Use of Seeds 
 

Deciding who will be the users of the seed bank is one of the first questions to 
consider when planning. However, the answer to this question may change over 
time. A seed bank that is intended to support a community farm or farmers’ co-
op may eventually harvest so much seed of certain varieties that it will have 
plenty to share with home gardeners in the community as well. It is wise to create 
a protocol for how seeds are dispersed to users, so that the process is smooth 
and equitable and avoids mistakes or conflict. Different seed banks will choose 
different paths; this chapter outlines some different models for distributing seed 
(beyond that which is used to replenish the seed bank). 

 

At Flowering Tree Permaculture Institute, both informal and more formal 
distribution of seeds to the community take place. Roxanne says, “We don’t sell 
seed, and we’re not a seed company, but we have been saving seed for 40 years, 
and the community members that are interested in any of the crops that we have 
seed of, they’re welcome to come and get some. We always ask that they return 
some back. Usually we don’t get any back, but we make sure we don’t give out 
more than we can share.”  

Flowering Tree also uses organized Seed Swaps to distribute seeds beyond their 
community. “We do annual seed exchanges in the valley, and whatever we have 
an excess of seed, we will package in the springtime and take it to these seed 
exchanges. No money is exchanged, we just, as farmers in the valley, exchange 
seeds with each other, and that’s how a lot of our seed has gotten out into the 
community,” says Roxanne. This is also the way seed has moved hand to hand 
for as long as humans have been planting crops — sharing and trading seeds 
from farmer to farmer, community to community. Sharing seed from the hand 
of a farmer who knows and has grown the variety is also a great way to gather 
knowledge about that variety: why it is beloved, what its special traits are, and 
how to grow it. Local seed exchanges are also an excellent way to access and share 
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seeds that are already adapted (or at least starting to adapt) to the local area, as 
they generally focus primarily on seeds that have been grown locally. 

 

Tesuque Pueblo’s Gailey Morgan Seed Sanctuary also shares seed informally 
with community members and those beyond. Emigdio says, “Here in the pueblo, 
anybody who wants seeds, we can give it to them. We do the same thing when 
they come from San Felipe or other communities; we give to them. If someone 
is in charge of a community garden, or the farming department, then we give 
them seeds, too. They pay us a little bit of money, yes…They can pay, or they 
don’t have to pay.” 

 

The Borderlands Restoration Network staff works to obtain the seeds they 
collect and grow onto the landscape by working with different land management 
agencies: often the Forest Service, Parks Service, and Bureau of Land 
Management. They also partner with private landowners, usually ranchers. Perin 
McNelis says, “We do a lot of in-house restoration projects where we are working 
with different land managers but we’re the primary project designer … So, we’re 
collecting seeds that oftentimes are then used in seed balls or seed pellets that 
are applied ... in conjunction with erosion control structures to help revegetate 
eroded channels in dryland ecosystems.” Getting the seeds onto the land where 
they are needed is always the goal, but seed saving, preparing and planting takes 
a lot of work by humans that must be funded in some way. 

BRN most often funds its work through grants or contracts, and that’s usually 
through some kind of federal or state agency or sometimes a foundation. They 
also have a retail program where they source seed and produce seed for retail 
sales, usually on a smaller scale. Home pollinator gardeners and landscapers 
commonly purchase seed. Seeds can also be sold to regenerate native plants at a 
site where land has been disturbed by construction or roadwork.  

 

As a regional seed bank, Native Seeds/SEARCH has a large user base that 
includes community farms, individual farmers, community and school gardens, 
and home gardeners. As mentioned in Chapter 5, we organize our seed collection 
into different sub-collections to ensure we make as much seed accessible as 
possible. 
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In Fiscal Year 2024, 74% of the seed distributed by NS/S was sold (online or at 
events) in seed packets to individuals and organizations. 70,659 seed packets 
were sold during this period. Sale of this seed is an essential support to the 
ongoing work of the organization including seed conservation (storage and 
regeneration), outreach and education, and administration.  

Also in 2024, 26% of the seed distributed by NS/S (equivalent to 25,400 seed 
packets) was given out through various donation programs. They are listed in 
order here based on how much seed was donated in each category: 

Almost half of all donated seed went out through our Native American 
Seed Share: This program serves Native American home gardens, and 
Native households can order up to 15 free packets of their choice per year. 
This program is open to Native households within our region, regardless of 
tribal affiliation. It is also available to Native households affiliated with the 
tribes of our Southwestern region, regardless of where in the U.S. they live. 

Bulk seed donations: In quantities ranging from a few grams to many 
pounds, seeds in bulk quantities were donated to tribal community farms, 
Native farmer co-ops, non-profit organizations, and some individual growers 
participating in NS/S sponsored events. This category also includes seed 
packets donated in quantity at Native-serving outreach events. 

Community Seed Grants: These grants provide up to 30 free seed packets 
per year to organizations with regional or cultural associations with the seed 
in the collection. The FY24 grants served 149 school gardens, community 
gardens, and non-profit organizations concerned with food security and 
gardening education, as well as other efforts of community wellness. Grants 
are generally restricted to the Southwestern region, though we also 
occasionally make grants to Indigenous organizations outside the region. 

Partner Farmers: We provide seeds to experienced farmers (mostly within 
our region) who agree to help us regenerate and increase seed stocks for the 
seed bank. Some work on a contract basis, where we pay farmers to return 
most (or all) of the seed they grow using our seed stock. Others work through 
our Bulk Seed Exchange, where farmers keep part of their harvest and return 
part to NS/S.  
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Chapter 10 

Summary 
 

The key technical points and principles that we have covered in these pages could 
be summarized this way: 

> Gather our team 

> Define our purpose 

> Save good seeds 

> Save enough seeds 

> Protect seeds from heat, moisture, light, and other damage 

> Find or create a seed home 

> Label the seeds 

> Keep good records 

> Regenerate the seeds 

> Manage distribution of the seeds 

Each community will take on these challenges in their own way, given their own 
traditions and ways of life, and given the resources (human and otherwise) they 
have currently. Only then will the seed bank fit the community and have the best 
chance of continuing far into the future, for as long as the community needs it. 
A community seed bank might be started by one person or a small group. It 
might also be sponsored by a clan or tribal department. It might be big or small, 
and very likely it will change and grow over time, as things do. Doing the work 
of saving seeds links us to our ancestors and their work in doing the same. It 
also connects us to the future of our community and the children who will eat 
and save the seeds after us. This work roots us in the cycles of our mother earth 
and reminds us daily of all she has given us. These are the joys and 
responsibilities of seed stewardship. 
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Community Seed Network sponsored by Seed Saver Exchange — 
lots of resources for organizations on seed saving and organizing seed 
banks, seed libraries and seed events. 

 
Organizing a Community Seed Bank or seed library, from Seed 
Savers Exchange. 
 

 
Micro-Seedbanking from Seeds of Diversity, Canada. 
 
 
 
 
Online Resources for Gene-banking Best Practices from Colorado 
State University. 
 

 
Active-site Seed Storage Management and Maintenance in Ames, 
Iowa.  
 

 
USDA-Agricultural Research Service (ARS) Tribal Secure Seed 
Storage Agreement — Opportunity to deposit seed collections from 
either cultivated or wild sources for secure long-term storage at the 
USDA-ARS National Laboratory for Genetic Resources Preservation 
(NLGRP) in Fort Collins, CO. For more information, contact 
NLGRP-blackbox.gov 
 
Seed Library Network — lots of info on starting a seed library, tools, 
practices, etc. 

Resources 
Scan a QR code with your phone camera to visit the online resource. 

Seed Banking and Seed Libraries

http://NLGRP-blackbox.gov
https://www.communityseednetwork.org/
https://shop.seedsavers.org/site/pdf/Start-Seed-Bank.pdf
https://seeds.ca/d/?t=cc7e39af00001004
https://colostate.pressbooks.pub/fundamentalsofplantgenebanking/chapter/resources-for-best-practices/
https://colostate.pressbooks.pub/fundamentalsofplantgenebanking/chapter/seed-storage-management-ncrpis/
https://www.ars.usda.gov/plains-area/fort-collins-co/center-for-agricultural-resources-research/paagrpru/docs/plants/pages/deposit-germplasm/
https://www.seedlibrarynetwork.org/
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The Seed Garden: The Art and Practice of Seed Saving edited by    
Lee Buttala and Shanyn Siegel, Seed Savers Exchange (2015) —  
detailed seed saving information for more than 75 crops; 390 pages. 

 
Saving Seeds in the Southwest by Joy Hought and Melissa Cruz 
Peeples, Native Seeds/SEARCH (2018) — how-to info on seed saving 
for 32 popular southwestern crops; 91 pages.  

 
Seed Saving Guide from Seed Savers Exchange includes isolation 
distances, population sizes, and more for a large number of crop 
types. 

  
Small-scale Seed Drying Methods from Kew Millenium Seedbank  
in the UK. 
 
 
 
Native Seeds/SEARCH Video Resources on seed saving and seed 
processing. 
 

 
Native Seeds/SEARCH Growing and Seed Saving Handouts —     
feel free to copy and share. 
 

 
Native Seeds/SEARCH Germination Testing Video. 
 
 

 
Native American Food Sovereignty Alliance Youtube channel. 
  

 
 
Seed Viability & Seed Storage Guidelines from Johnny’s Seed 
Company. 
 

Seed Saving Skills and Practices

http://brahmsonline.kew.org/Content/Projects/msbp/resources/Training/08-Small-scale-drying-methods.pdf
https://shop.seedsavers.org/the-seed-garden-the-art-practice-of-seed-saving
https://www.nativeseeds.org/products/pb2017
https://shop.seedsavers.org/site/pdf/Seed%20Saving%20Guide_2017.pdf
https://brahmsonline.kew.org/Content/Projects/msbp/resources/Training/08-Small-scale-drying-methods.pdf
https://www.nativeseeds.org/pages/video-resources
https://www.nativeseeds.org/pages/gardening
https://www.youtube.com/watch?v=ZxVUJ12GLRQ
https://www.youtube.com/channel/UCMtyUh8XsKNsutfKTwpFLhA
https://www.johnnyseeds.com/growers-library/methods-tools-supplies/harvesting-handling-storage/seed-storage-guidelines.html
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Southern Seed School Online from Working Food, based in central 
Florida.  
 

Seed Saving Skills and Practices  continued

Top Ten Seed Saving Supplies from Seed Savers Exchange —  
includes plans for building your own seed screens. 
 

 
Open source plans for Building a Seed Cleaner for Small Seeds  
from Real Seeds UK. 
 

 
Winnow Wizard open source building plan — pre-built winnow 
wizards can also be purchased at Luterra.com   
 

 
Building a Low-Cost Germination Chamber — Do-it-yourself 
instructions  
 
 
Humidity/Temperature sensors:  

Low-cost — Mini Digital Thermometer Hygrometers                   
(range: -58°F – 158°F )  
 

 
Under $100 — Tempo Disc Mini 3-in-1. 
 

 
 
Over $100 — Monnit ALTA Enterprise Wireless Humidity (RH) 
Sensor (3 ft lead) 
 

Tools

https://workingfood.org/southern-seed-school/
https://blog.seedsavers.org/blog/top-10-seed-saving-supplies
https://realseeds.co.uk/seedcleaner.html
https://luterra.com/wp-content/uploads/2020/02/Wizard-plans-2020.pdf
https://growingformarket.com/articles/The-sauna-method-of-germinating-seeds
https://cultivatesupply.com/products/mini-digital-thermometer-hygrometer-indoor-humidity-monitor-temperature-humidity-gauge-meter-with-fahrenheit-for-humidors-greenhouse-garden
https://bluemaestro.com/products/bluetooth-compatible-temperature-humidity-and-dew-point-sensor-and-logger
https://www.monnit.com/products/sensors/humidity/rh/MNS2-9-W2-HU-RH/
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Wild Native Plant Propagation Protocols Database  
RNGR.net Native Plant Network (sponsored by USDA Forest 
Service) provides technical and practical information on the   
growing and planting of native plants for restoration, conservation, 
reforestation, etc. Their Propagation Protocols Database provides 
detailed information on many different wild plant species.  
 
 
Nursery Manual for Native Plants, a Guide for Tribal 
Nurseries from USDA Forest Service 
 

Working with Wild Plants and Seeds

Sources 

Some suppliers that NS/S has used. Listing here doesn’t imply endorsement.

Seedburo Equipment Company — All kinds of agricultural and   
seed equipment, from germination paper to corn shellers, scales,  
seed cleaning equipment, and more.  
 
 
Papermart — Bags of all sorts: paper, cloth, glassine, foil and more. 
 
 
 
 
ULINE — Buckets, bins, jars, shelving.  
 
 
 
 
Cambridge Pacific— Source for seed packets, paper and other 
materials, printed or not.  

https://npn.rngr.net/propagation/protocols
https://www.fs.usda.gov/rm/pubs_series/wo/wo_ah730.pdf
https://seedburo.com/
https://www.papermart.com/
https://www.uline.com/
https://www.cpacific.com/
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Appendices

Crop Type        Number of Years 

Amaranth                     5–6  
Arugula                         3–4  
Beans                             3–4 
Beets                              4–5 
Broccoli                         3–4 
Cabbage                        4–5 
Carrot                              3 
Cauliflower                     4 
Chard                             4–5 
Chile/ Pepper               2–3 
Collard                             5 
Corn                              2–4 
Cucumber                     5–6 
Eggplant                        4–5 
Gourd                              6 
Kale                                4–5 

Crop Type        Number of Years 

Lettuce                             6 
Melon                            5–6 
Mustard                         4–5 
Okra                               1–3 
Onion                            1–2 
Pea                                  3–4 
Radish                              5 
Sorghum                        10 
Spinach                         2–3 
Squash / Pumpkin       4–5 
Sunflower                        6 
Tomatillo                       4–6 
Tomato                          4–5 
Turnip                              5 
Watermelon                  4–5 

Average Seed Life under Room Temperature Storage 
(Native Seeds/SEARCH) 

For healthy seed stored in closed containers at approximately 70°F and 
50% Relative Humidity. Seed life can be extended greatly by lowering 
storage temperature and relative humidity.
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Cleaning and Drying Seeds (Native Seeds/SEARCH)

How you process, or clean, a seed depends upon the species and how the 
seeds form on the plant. For dry-processed seeds, there are three basic steps 
before your saved seeds can be put up for storage — threshing, winnowing, 
and drying. Dry processed seeds include beans, corn, lettuce, brassicas, 
amaranth, okra, wheat, and herbs.  

Threshing — For most species, the seeds need to be removed from the chaff 
before storage. Rub or “crush” the seedpods against the mesh of a seed screen 
or break up with your hands. Large harvests of seeds can be first threshed on 
a tarp or an old sheet by stomping on them or hitting with a stick. Don’t 
worry about harming the seeds. If the seeds crack during this process they 
probably were not good candidates for storage. Stack seed screens with the 
smallest size on the bottom to catch the loose seeds as they fall downward. 
Test the size of your seeds with the screen to make sure they will not fall 
through the screen size you select to use on the bottom. If you are saving a 
small seed like basil or carrots place a tray underneath the smallest screen to 
catch the seeds. 

Winnowing — Seed screens, colanders, or winnowing baskets can be used to 
sift out the chaff from the seeds. Small, dusty chaff will fall through the screen. 
Placing a larger screen on top will allow the seeds to pass through and the large 
chaff to collect on top. To remove the chaff that is the same size as the seed use 
the weight of the seed to your advantage. Seed is heavier than most chaff. Use 
a fan or blow to remove the chaff. It may take some practice but you can work 
with the wind to remove the chaff by tossing the seeds up from the screen or 
winnowing basket. Remove all broken, cracked, or moldy seeds. 

Drying — Seeds should be dry before they are packaged for storage to 
prevent molding and to ensure they will keep for a long period of time. 
Before harvesting your seeds they should be allowed to dry on the plant but 
if this is not possible you can use the screens to dry the seedpods until the 
seed and chaff easily separate from one another. For example, if the pod that 
surrounds the beans is pliable and can be bent the seeds need to be dried for 
several more days or weeks before threshing and winnowing. Seed screens 
can also be used to dry wet processed seeds like tomatoes and squash. Use 
old pillowcases or something similar to press out most of the moisture before 
putting on the screen. Or line the screen with wax paper or old sheets to 
prevent the seeds from sticking to the mesh and absorb some water. Every 
day or so shake the drying seeds to help circulate the air. Do not dry seeds in 
direct sunlight and avoid excess humidity. 

Screens are also great for drying herbs and flowers.
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Minimum Population Sizes for Different Crop Types 

Harvesting seed from this minimum number of plants will ensure the 
harvested seed has good genetic diversity — the higher standard for genetic 
preservation is for rare varieties that have few or no alternate sources for 
seed, so the need to preserve the existing diversity is greater. 
 
                                        ________Minimum populations for________  
Crop type                      Variety maintenance       Genetic preservation  

Amaranth                                     5–25                                     50+ 
Arugula                                        20–50                                    80+ 
Bean, Common                          5–10                                     20+ 
Bean, Fava                                   10–25                                    50+ 
Bean, Lima                                  10–25                                    50+ 
Bean, Runner                              10–25                                    50+ 
Bean, Tepary                                5–10                                     20+ 
Beet / Chard*                              20–50                                    80+ 
Broccoli*                                     20–50                                    80+ 
Cabbage*                                     20–50                                    80+ 
Carrot*                                        20–50                                    80+ 
Cauliflower*                               20–50                                    80+ 
Chickpea / Garbanzo                 5–10                                     20+ 
Chile Pepper                                5–20                                     50+ 
Collard*                                       20–50                                    80+ 
Corn                                            50–120                                  200+ 

*Crops shown with an asterisk are biennials, requiring two years to produce seed. In 
some cases they may set seed in spring/summer if planted in fall and wintered over. 
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Minimum Population Sizes for Different Crop Types  continued 

                                       ________Minimum populations for________  
Crop type                      Variety maintenance       Genetic preservation  

Cowpea                                       10–25                                    50+ 
Cucumber                                    5–10                                     25+ 
Eggplant                                       5–20                                     50+ 
Gourd                                           5–10                                     25+ 
Kale*                                            20–50                                    80+ 
Lentil                                             5–10                                     20+ 
Lettuce                                          5–10                                     20+ 
Melon                                           5–10                                     25+ 
Mustard                                       20–50                                    80+ 
Okra                                              5–10                                     25+ 
Onion / Shallot*                         20–50                                    80+ 
Orach                                            5–25                                     50+ 
Pea                                                 5–10                                     20+ 
Radish                                          20–50                                    80+ 
Sorghum                                     10–25                                    50+ 
Squash / Pumpkin                      5–10                                     25+ 
Sunflower                                    20–50                                    80+ 
Tomatillo                                     20–50                                    80+ 
Tomato                                         5–10                                     20+ 
Watermelon                                 5–10                                     25+ 
Wheat                                           5–10                                     20+

*Crops shown with an asterisk are biennials, requiring two years to produce seed. In 
some cases they may set seed in spring/summer if planted in fall and wintered over. 
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Federal Minimum Germination Standards for Vegetable Seeds 
in Interstate commerce (for those interested in selling seeds)

    Crop type                          Minimum germination rate 
    Amaranth                                               65% 
    Beans, Common                                    70% 
    Beans, Fava                                             75% 
    Beans, Garbanzo/Chickpea                 70% 
    Beans, Lima                                            70% 
    Beans, Scarlet Runner                           75% 
    Beans,Tepary                                          75% 
    Beet                                                          65% 
    Broccoli                                                   75% 
    Brussels Sprouts                                    70% 
    Cabbage                                                  75% 
    Cauliflower                                             75% 
    Chard, Swiss                                           65% 
    Chile pepper                                           55% 
    Chiltepin                                                 50% 
    Collards                                                   80% 
    Corn                                                        75% 
    Cotton                                                     50% 
    Cowpea/Black Eyed Pea                       75% 
    Cucumber                                               80% 
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Federal Minimum Germination Standards…  continued

    Crop type                          Minimum germination rate 
    Devil’s Claw                                            50% 
    Eggplant                                                  60% 
    Gourd                                                      75% 
    Kale                                                          75% 
    Lettuce                                                     80% 
    Melon                                                      75% 
    Mustard                                                   75% 
    Okra                                                        50% 
    Onion                                                      70% 
    Pea                                                           80% 
    Pumpkin                                                 75% 
    Sorghum                                                 75% 
    Spinach                                                   60% 
    Squash                                                     75% 
    Sunflower                                                70% 
    Tobacco                                                   65% 
    Tomato                                                    75% 
    Tomatillo                                                50% 
    Turnip                                                     80% 
    Watermelon                                            70%
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Helpful Seed Banking Supplies

Seed Processing 

Metal or plastic trays with rims 

Seed screens or wire mesh of 
different sizes for screening/sorting 

Dish cloths or pillowcases for 
drying wet-processed seeds 

Sheets, tarps, or pillowcases for 
threshing or winnowing quantities 
of seed 

Buckets or large jars with lids for 
fermentation 

Winnowing baskets for hand 
winnowing 

Box fan for winnowing larger 
quantities 

Rectangular plastic bins for 
winnowing 

Bowls, various sizes 

Scoops, various sizes 

Funnels, various sizes 

Water access 

Colanders and/or strainers 

Food processor or blender with 
plastic blade 

Hand or crank sheller for corn 

Pliers, tweezers, nut picks (for 
devil’s claw) 

Moisture sensors (many types 
available) 

Silica bead sachets for drying 

Racks and trays for drying 

Scales for weighing seeds 

Paper towels or germination paper 
for testing 

Many electrical/mechanical seed 
processing machines are available 
for purchase 
 

Seed Storage 

Seed containers with tight fitting 
lids: glass, ceramic, metal, plastic as 
desired, various sizes 

Large metal cans or large plastic 
mesh or cloth bags for large seed 
quantities 

Buckets with lids (used pickle and 
other buckets are sometimes 
available from restaurants) 

Shelving  

Hooks or poles for hanging (drying 
and storage) 

Large bins for organizing 
 

Data Management 

Sticky labels (mailing labels work 
well) or paper tags with string or 
tape for labeling jars 

Paper ledger or computer with 
spreadsheet or database program 
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Seed Collection Data Sheet (Native Seeds/SEARCH)
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Native Seeds/SEARCH Sample Crop Report:  Weekly Calendar
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Native Seeds/SEARCH Sample Crop Report:  Tracking Notes
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Crop Data Sheet (Native Seeds/SEARCH)  
(required fields in bold w/ *)
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Sample Spreadsheet (Gailey Morgan Seed Sanctuary)
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Seed Tracking Ledger and Seed Packets  
(Flowering Tree Permaculture Institute)



nativeseeds.org


