Why I Save Seeds
Gardening has always been an important part of my life. Half of our backyard
was a garden growing up (until my mom got fed up of our ‘do good’ neighbour
constantly spraying our garden with unwanted pesticides) and my grandma
made gardening an important part of her day to day life. Through her I learned
about the importance of recycling and reuse, the value of growing your own
food, and the importance of paying attention to the seasons.

More about the seeds for the end of the world project along with links to
relevant articles are available online:
http://cbattle.com/seeds-for-the-end-of-the-world/
-- Christina Battle, March 2018

There are so many good reasons to garden but in today’s climate of food scarcity and corporatism, I think equal, if not more importance, should be placed
on the saving and sharing of seeds. Saving your own seeds and sharing them
with others operates in direct opposition to the industry standard of copyrighting and restricting seeds while ensuring a wide range of varieties remain viable.
The seeds for the end of the world project began in 2015 within this spirit of
saving and sharing seeds with others. Not so much a project as a part of life
(where does life end and project begin?), throughout each season I would
save, process and then share seeds with friends. My initial intention was to
exchange the seeds with others for similar goods – a sort of bartering system
of exchange. But in the end I opted to gift the seeds to others who I thought
would appreciate them. I think of the seed packs as part of a survival kit for the
future – a future that I hope has shed the cruelty and inequality resulting from
capitalism for an alternative that is more humane. Considering the corporatization dominating the food we consume and the ways in which we produce
it, and as issues of food security continue to magnify, the project seeks to
encourage a reclamation of the ways in which we engage with food and to
encourage others to put the production of the things they eat into their own
hands.
In today’s reality of ever shifting climates and unpredictable weather, though,
it’s hard to know just what seeds will remain viable and productive from season
to season. When I started my current garden here in Southwestern Ontario for
example, I made sure to plant as many native species as I could, wanting to
contribute to the creation of healthy spaces throughout a city in a region that
was new to me. But when that first summer turned out to be one of drought
and the native species couldn’t keep up, I started to wonder how to best
prepare for this rapidly changing environment – what seeds I should be saving
and sharing with others and how to best plan my gardens in the future?
This zine contains some of that research, with hopes that sharing the knowledge will prompt you to investigate and think critically about how your own
gardens might thrive in future climates. A number of these texts were initially
written for the Seed Sower, the newsletter of the community garden I was part
of in Denver, Colorado during the summers of 2014 and 2015.

Over the last century, a staggering 75 percent of the
world’s crop diversity has become extinct.

A Few Reminders as to Why I Garden
First printed in the Seed Sower [August 2014]
One of the most practical reasons why I garden is a financial one. On average
our food travels between 1,500 and 2,000 miles to get to our plates1 and with
food prices inherently tied to the forever-rising oil and gas prices, gardening
allows me to eat diverse and organic produce at a fraction of the cost. As
the distance food travels decreases, so does its contribution to fast-growing
greenhouse emissions and the need for processing and refrigeration. Every
ounce of food we produce for ourselves contributes to the reduction of our
carbon footprint by shortening the path from source to table.
By not relying on imported produce, gardening allows me the chance to live
in natural balance with the seasons. Basing my diet on the harvest schedule
allows for diversity in the kitchen and keeps the dinner table new and exciting
across the spring, summer and fall months. I look forward to researching recipes as I find new ways to work with ingredients and eating seasonally helps to
keep me mindful of the implications tied to the imported food I eat through the
rest of the year.
Growing food for myself also allows me to keep tabs on the ways in which
the food I eat is grown. Monitoring the health of the soil in my garden, utilizing organic methods, and foregoing pesticides and fertilizers ensures that my
produce is one of the most nutritious.

Most of the seeds you buy from the store are patented –
not just for different types but also for specific traits like
resistance to disease, and visual qualities like the colour
or curliness of leaves. Patents of this sort have increased
over the years and encroach on the growing range of a
varity of crops. This tendency should make us concerned
about the food security and the future of food production.
Check out the Open Source Seed Initiative
to learn more! https://osseeds.org

A 1983 study by the Rural Advancement Foundation International compared
USDA listing of seed varieties sold by commercial U.S. seed houses in 1903
with those in the U.S. National Seed Storage Laboratory in 1983. The survey,
which included 66 crops, found that about 93 percent of the varieties had gone
extinct.2 By supporting organizations like Seed Savers Exchange3 I not only get
to enjoy otherwise unavailable heirloom varieties but also help to contribute to
sustaining broader, more diverse food sources.
In addition to teaching me more about food production, gardening also allows
me to keep up my Grandma’s legacy of knowledge. A product of the great depression, I learned so much about gardening from my Grandma. With a do-ityourself ethos, I have many memories of helping her build make-shift trellises
from recycled materials and of moving through the rows of her garden as she
passed on tips about how to grow various produce. To my grandma, growing up under the influence of World War II, gardening was a necessity. During
World War II, home gardens accounted for 40 percent of America’s vegetable
supply.4 Planting gardens in back and front-yards, empty lots and rooftops,
people shared resources and planted a variety of foods, all in the name of patriotism. Despite its foundations in conflict, it was a patriotism rooted in caring
for community – a sort of patriotism I can get behind.

And this leads me to one of the ultimate reasons why I think it’s important to
garden – it is a revolutionary act. Growing one’s own food is a powerful gesture, one that many of us have lost sight of. Ron Finely, the activist behind L.A.
Green Grounds, a volunteer organization building vegetable gardens in vacant
lots and sidewalk medians in under-privileged neighborhoods, is quoted as
saying: “We’ve gotten so far away from our food source. It’s been hijacked
from us. But if you get soil, plant something in it and water it, you can feed
yourself. It’s that simple.”5
Staking a claim in our neighborhoods and communities and developing them
into gardens instead of large corporate strip malls and advertising billboards
reminds us that this city is ours and that it can be healthy and productive if
nourished and protected.
“Gardening is the most therapeutic and defiant act you can do,
especially in the inner city. Plus, you get strawberries.”6
Sources:
1. Food and Climate Change – DavidSuzuki.org
2. “Our Dwindling Food Variety” from National Geographic Magazine, 2013.
3. Seed Savers Exchange is a non-profit organization that saves and 			
		 shares heirloom seeds. Their mission is to conserve and promote
		 America’s culturally diverse but endangered garden and food crop
		 heritage for future generations by collecting, growing, and sharing
		 heirloom seeds and plants. http://www.seedsavers.org/
4. Victory Gardens At a Glance – The National World War II Museum, New 		
		Orleans.
5. Urban Gardening: An Appleseed with Attitude – David Hochman, New 		
		 York Times, May 3, 2013.
6. From Ron Finley’s 2013 TED Talk – watch it online: http://ronfinley.com

Promoting the use of diverse seed types
enhances food security – especially in our
rapidly changing climate.

A DIY Guide to Planting Seedlings
First printed in the Seed Sower [April 2015]
Basic Information:
Planting seedlings is a great way to get a head start on your garden while also
saving money and having greater control over your veggies. My strategy most
years is to plant as many seedlings as I can so that, if some don’t turn out, I
still have time to direct seed or purchase healthy seedlings from the garden
center.
Supplies:
You’ll need a few basic things in order to get your seedlings started:
- Seedling containers (I like to use organic peat pots)
- Seed starting mix [if you want to make your own mix combine four 		
		 parts peat moss, four parts vermiculite, and one part perlite]
- Plastic to cover the seedlings while they germinate
- Your seeds**
I purchase pre-ready windowsill seedling trays which cost about $10 (for 32
cells). They generally come with everything you need to get started except
seed starting mix.
Planting Steps:
1. Add your starting mix to the containers and soak – the best
		 strategy for this is to place the containers in a tray, fill the bottom 		
		 of the tray with water and allow it to naturally soak each cell. 		
		 You want your cells to be damp but not soggy (too wet can cause 		
		 your seeds to rot).
2. Plant seeds as noted on your seed packet. Generally you will 		
		 want to plant a few seeds in each cell and thin the seedlings later.
3. Seal the tray with plastic and place in a sunny window (but not 		
		 too sunny) – this creates a sort of mini greenhouse providing 		
		 enough moisture and humidity for your seeds to sprout.
		 Most seeds germinate well at about 70°F.
4. Once you see your seedlings emerge and the first leaves start to 		
		 open remove the plastic and move your tray to a sunny window.
5. Seedlings need a lot of light and many people rely on fluorescent 		
		 shop lights to provide adequate levels. Ideally, they will have
		 about 12-14 hours of bright light each day.
6. Water when soil is visibly dry – seedlings need a lot of water and 		
		 dry out pretty quickly in a sunny window. Again, watering from the
		 bottom up is a good strategy (remember: too much water can 		
		 cause your seeds to rot!).					
7. If your seedlings become crowded in their cells thin the weaker 		
		 seedlings out. If the seedlings outgrow their containers transfer 		
		 them into larger containers filled with a mix that includes
		 compost. You can use recycled cartons or plastic containers, just 		

		 be sure to poke a drainage hole in the bottom of each.
8. About 1 week before you are ready to plant your garden, start 		
		 hardening off your seedlings to help them acclimatize to the out		
		 doors. On a warm day move the containers to a shaded, 			
		 protected spot outside for a few hours. Gradually increase plants 		
		 exposure to the sun and wind each day. At the end of the week 		
		 leave them out overnight before transplanting into the garden.
9. If you can, it’s best to transplant the seedlings to the garden on 		
		 an overcast day to help ease the shock of transition from pot 		
		 to ground.
**Seed life span varies and depends on storage conditions. Seeds that are
kept in air-tight containers in a cool, dry place will last longer than those in
more humid conditions. Here is some information on minimum seed life
(depending on storage conditions):
One Season:

Spinach

One Year:

Sweet Corn, Parsnips

Two Years:

Bush & Pole Beans, Beets, Parsley, Peas,
Peppers, Swiss Chard

Two to Three Years:

Leeks, Onions

Three Years:

Carrots, Cucumbers, Lettuce, Melons, Tomatoes

Three to Four Years:

Squashes

Four Years:

Turnips, Radishes

Three to Five Years:

Collard, Kale, Broccoli, Brussels Sprouts,
Cabbage, Cauliflower

			
Remember these are just minimums – another good reason to start seedlings
is to test your seeds before planting!		
			

Sources:
Savonen, Carol. “How Long Do Garden Seeds Last?” Oregon State
University Extension Service. 19 Feb. 2003. Web. 11 Apr. 2014.
http://extension.oregonstate.edu/gardening/how-long-do-garden-seeds-last
White, Hazel, Sanchez, Janet H., & the editors of Sunset Books. The Edible 		
Garden. Menlo Park, CA: Sunset Pub., 2005. Print.			

Vegetable Pairings and Tips for Planning Your Garden
First printed in the Seed Sower [May 2014]
It can be difficult to plan your garden and to find ways to get all the vegetables
you want within a limited space. Here are a few tips to help make the most out
of your garden plot.
Interplanting1 (or, intercropping)
The practice of growing two different crops in the same spot. Plant fast growing crops (ex. radishes, turnips, lettuce, other greens) around or alongside
slower growing ones (ex. cabbages, tomatoes) to maximize your garden plot’s
space.
Companion Planting2
Try planting your vegetables next to others that like them or can help to keep
them healthy. Here are a few examples:
Like…

Don’t Like…

Beans

Basil, Tomatoes, Parsley,
Onion, Garlic, Potato, Chives,
Carrot, Cabbage, Cauliflower, Fennel, Leek, Garlic.
Cucumber, Marigold.

Beets

Lettuce, Kohlrabi, Onion,
Sage.

Cabbages

Beetroot, Celery, Dill, Onions, Pole Beans, Strawberries,
Potatoes, Sage.
Tomatoes.

Carrots

Bush Beans, Pole Beans,
Lettuce, Onion, Pea, Radish,
Tomato.

Pole Beans.

Chives, Dill, Parsnip, Radish.

Cucumbers Beans, Celery, Lettuce, Peas, Aromatic Herbs, Cauliflower,
Radish, Sunflower.
Potato, Basil.
Lettuce

Carrots, Cucumber, Onions,
Radishes, Strawberries.

Beans, Parsley.

Onions

Broccoli, Cabbage, Lettuce,
Strawberries, Tomatoes.

Beans, Peas.

Tomatoes

Asparagus, Celery, Carrot,
Parsley, Marigold, Onions.

Cabbage, Cauliflower, Corn,
Fennel, Potato.

Radish

Carrots, Spinach, Parsnip,
Cucumbers, Beans.

Cabbage, Brussell Sprouts,
Broccoli, Turnips.

Sources:
1. White, Hazel, Sanchez, Janet H., & the editors of Sunset Books. The
		 Edible Garden. Menlo Park, CA: Sunset Pub., 2005. Print.
2. “Companion Planting Chart, Map and Guide.” Web. 04 May 2014.

Succession Planting
This past summer I spent more time focused on succession planting, which
allowed me to maximize the limited growing space of my garden while diversifying my harvests across the summer and keeping me busy across the season.
It took a little planning, but I’m hoping to work on it even more this year.
There are two main ways to approach succession planting, the simplest is to
continually plant seeds every two weeks of quick producing plants in order to
stretch-out your harvest. It works well with bush beans, salad greens, green
onions and radishes. Slightly more organizing is needed when using succession as a method for diversifying your harvests. For example, in a space where
an early spring crop like radish or lettuce has been harvested and it’s getting
too hot to grow more, you can replace with some beans. Once the beans
have finished you can succeed them with a late summer crop like cabbage or
spinach for a fall harvest. Check the growing needs of individual seeds to start
planning for this sort of planting!
Succession planting in intervals works well with most cool-weather and short
season crops: lettuces; spinach; radishes; carrots; peas; bok choi; radicchio;
arugula; and swiss chard.
This year I plan to focus more on interplanting, essentially the practice of
growing multiple crops in the same spot. With interplanting you need to pay
attention to how long and how big things grow, as well as what pairs grow well
together.
A couple examples: plant faster growing crops like radishes, turnips, lettuce
and greens along with slower growing veggies like cabbage and tomatoes;
plant small, compact crops like beets, parsley and basil close to taller ones like
pole beans, treillis tomatoes, or sunflowers. Make sure the taller plants don’t
completely block the sun for the smaller, but usually in the height of summer
the smaller plants will appreciate the shade!
Planting Diversity
Planting groups or beds with a diversity of species — plant some herbs,
grasses and flowers in your bed among your vegetables. It can help to attract
pollinators, repel pests, suppress weeds and enhance your soil!

What to Expect For Future Gardening
In 2001, Natural Resources Canada updated the plant hardiness map which
had previously used data from 1967. The new map indicates changes in the
hardiness zones as a result of an increase in measured locations, improved
technology to monitor data, and changing climate. Most pronounced in
western Canada, you might find that plants you counted on in your garden
previously no longer do as well. Most areas in Canada along the U.S. border
are at least half a zone higher now.
Here are some of the changes in zone hardiness seen across Canada1:
19611990

19812010

19611990

19812010

Zone 8A

Zone 8B

Winnipeg

Zone 3A

Zone 4A

Dawson City Zone 0A

Zone 0A

London

Zone 5B

Zone 6B

Edmonton

Zone 3B

Zone 4A

Montreal

Zone 5B

Zone 6A

Calgary

Zone 3B

Zone 3A

Fredericton Zone 4B

Zone 5B

Regina

Zone 3A

Zone 3B

Halifax

Zone 6B

Vancouver

Zone 6A

As the effects of climate change continue to intensify, the gardening season
has become quite unpredictable. Gardeners are finding their growing seasons
have become more variable, at times exacerbated by extreme drought or other
erratic weather patterns.
The more CO2 in the atmosphere, the warmer global temperatures. Several
studies have found that even though increased CO2 makes plants grow bigger
and faster, it also can cause a reduction in proteins and other nutrients along
with an increase in carbohydrates in many species.2
A study published in Nature in 2014 found that increased CO2 reduced the
amount of valuable minerals like zinc and iron in 130 species of food plants.3
Another study from the University of Daegu in South Korea found that increases in CO2 caused calcium, magnesium, potassium, zinc and iron concentrations to all decline while sugar and starch content increased.4
Sources:
1. From: http://www.planthardiness.gc.ca updated: 2017-01-04
2. Suzuki, David. “Carbon dioxide and food: We can’t sacrifice quality for 		
		 quantity,” rabble.ca, 2017.
3. Datz, Todd. “Rising CO2 poses significant threat to human nutrition,” 		
		 Harvard T.H. Chan School of Public Health, 2014.
4. Loladze, Irakli. “Hidden shift of the ionome of plants exposed to elevated
		 CO2 depletes minerals at the base of human nutrition,”
		 eLife2014;3:e02245, 2014.

A resilient garden is a diverse garden.

DROUGHT - The impacts of climate change are having a strong impact on our
gardens. As temperatures are on the rise and drought becomes more
common, we need to think more carefully about the seeds we plant. Use seeds
that are better adapted to cope with warmer and often drier conditions, in
extreme cases you might not be able to count on species you’ve come to
know as native species.
METALS - All plants need some heavy metals in small amounts, for example:
iron, copper, and manganese are essential to plant function. Some plants that
can tolerate high amounts of metals in their system, even more than they need
for normal growth, before exhibiting toxicity symptoms.
A plant that can take up more metals than normal plants is called a
hyperaccumulator. Hyperaccumulators can absorb more heavy metals than are
present in the soil in which they are growing.
Phytoremediation is the process of using living plants to aid in the removal or
destruction of contaminants in the soil, air or groundwater. This website is an
amazing resource that allows you to look up specific plant species that
contribute to metal take up: check it out as you plan your own garden:
http://www.steviefamulari.net/phytoremediation/index.php
A Few Examples:

Sunflower (Helianthus annuus) can take up a number of toxins including: Arsenic,
Cadmium, Chromium, Copper, Lead, Manganese, Nickel, Polychlorinated Biphenyl
(PCB), and Zinc.
Hairy Golden Rod (Solidago hispida) is a hyperaccumulator/accumulator that can take
up: Aluminum, Trichloroethylene (TCE) and by-products.
Hydrangea (Hydrangea macrophylla) can take up Aluminum.
White Lupin (Lupinus albus) can take up: Arsenic and Nitrogen.
Yarrow (Achillea millefolium) is an accumulator that can take up: Cadmium.
Mustard (Brassica juncea) accumulates Copper, Selenium, and Nickel.
Chives (Allium schoenoprasum) can take up Cadmium.
Radish (Raphanus sativus) can take up Arsenic, Cobalt, Copper, and Nickel.
Soybean (Glycine max) can take up Arsenic, Cobalt, Copper, and Nickel.
Zucchini (Cucurbita pepo) can take up Arsenic, Cadmium, Lead, and Zinc.

Pay attention to how your yard grows naturally.
When you support local species in your garden,
you create habitats that enhance your garden for
wildlife natural to your region.

Seed Bombs!
First printed in the Seed Sower [April 2015]
Seed bombs are a great way to plant seeds in hard to reach places such as
vacant and abandoned lots. They repurpose spaces otherwise forgotten or
underused as dictated by over-reaching capitalism (parking lots, torn down
buildings awaiting to be turned into condos, abandoned lots, etc). Seed
bombs are a helpful and easy way to add color and encourage the presence
of bees in and around your neighborhood.
This practice comes out of the movement called Guerrilla Gardening. The
movement is based around repurposing and utilizing land that the gardeners
do not legally have ownership over.
The earliest use of the term Guerrilla Gardening is from 1973 by Liz Christy
in New York City. Since then it has gained a large political following as a form
of protest. Originally an ancient practice, what follows is the most commonly
used method of making seed bombs. Its re-invention is credited to Japanese
Biologist Masanobu Fukuoka.
Materials Needed:
- wild flower mix - I use a drought tolerant mix with native species
- seed starter
- compost or potting soil
- clay (air dry clay works well)
- water
Mix all ingredients together to form small balls (about the size of golf balls)
using the water to bind the ingredients together. The clay acts as a supporting material and makes it more difficult for birds and insects to eat the seeds,
while the seed starter and potting soil (compost) act as growing materials once
your seeds begin to sprout.
Let the seed bombs dry in the sun for a few hours - then go out and find a
location to toss them! It’s a great project to do with kids, they get their hands
dirty, get to throw things and learn about what seeds need to survive. Make
sure to visit the sites you bombed with seeds frequently over the summer to
see how the flowers progress.

How to Save Seeds: A Step by Step
		
		
		
		

Annuals, like tomatoes and peppers flower, set seed and die in a single
growing season whereas biennials need to go through a cold period
before they flower. Onions and carrots are examples of biennials, they
don’t produce seed until their second growing season. Perennials, like
asparagus, flower over many years.

- In some plants, cross-pollination needs to be avoided between different
		 varieties of the same species. Others, like beans, lettuce and tomatoes
		 require little to no isolation – and return many seeds with only a few
		plants.
		
		
		

It is generally best to pull seeds from a population crop that is of
substantial size, otherwise, if the seed crop is too small, some genetic
diversity could be lost over subsequent generations. This could effect
overall plant structure, vigor, germination and yield of future crops.

		
		
		
		

In many cases, the crops we eat are actually of immature fruits, if you
plan on saving seeds from these crops you need to let a few of the fruits
mature in the garden before saving. Examples are: cucumber, summer
squash and eggplant. Others, like beans, can be pulled for seed saving
once the seeds have dried and hardened on the vine.

- Dry fruited crops are exactly as they sound and require minimal
		 processing for saving. Since the seeds are already dried and hardened,
		 you just need to separate them from their respective stocks.
		
		
		
		
		

Wet fruited crops need to be extracted from the flesh of the fruit before
seeds are dried and saved. In the case of tomatoes, for example, first
extract the seeds along with some pulp and leave out to ferment over a
few nights. Then, decant the seeds with water in a food processor. The
seeds will sink to the bottom for easy removal. Spread the seeds out
evenly on a coffee filter to dry (make sure they’re not touching).

- Store your seeds in a cool, dark and dry place. Once dried, seal them
		 in an airtight container. They can be stored in the fridge or freezer for
		 several years.
With notes from: https://www.seedsavers.org/how-to-save-seeds and The Seed
Garden: The Art and Practice of Seed Saving, edited by Lee Buttala & Shanyn Siegal,
2015.

Here are some approximate seedling starting times for specific
vegetables:
12 to 14 weeks:

chives, leeks, onions.

8 to 12 weeks:

cabbage-family, bok choy, brussels sprouts, lettuce,
peppers.

6 to 8 weeks:

cauliflower, eggplants, tomatoes.

2 to 4 weeks:

cucumbers, melons, okra, pumpkins, squash.

*see planting calendar guide in this zine for more details as to when to start
specific seeds indoors

Planting wildflowers helps to attract and sustain
essential pollinators and wildlife.

Help revive monarch butterfly populations by planting
milkweed in your garden! Milkweed provides benefits
to the monarch beyond a place to lay eggs and
nourish larvae; toxins specific to the plant make the
caterpillar and adult monarchs unpalatable to
predators. Monarchs, considered endangered in
Canada, play a critical role in the ecosystem by
pollinating wild flowers and serving as food for birds
and other insects. They are generally considered a
barometer for ecological health.

We will not have food sovereignty
until we have seed sovereignty.

See: http://cbattle.com/seeds-for-the-end-of-the-world/
for more tips and articles about seed saving

