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Growing Your
learning garden
As you grow your Learning Garden, keep in
mind to give your plants, soil, and Learning
Garden space the best care possible. A
healthy garden will produce the most food,
invite your community to participate, and
encourage the space to be used for teaching.
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Keeping Your Learning
Garden Weed Free

Weeds are a common issue that gardeners everywhere have to deal with. Weeds are simply
plants growing where people do not want them to grow. Mostly, they are an issue because they
compete with the food we grow and tend to grow more vigorously than food crops. Some weeds are
more difficult to deal with than others, but, in general, there are a few things you can do to easily
manage the weeds that may show up in your garden.
Plant a weed-free garden
Make sure your garden is
weed-free before you plant
it. Remove any particularly
difficult weeds (including their
roots) and turn over the top six
inches of soil before you plant.
If you begin growing your
garden with no weeds and use
the following 5 steps, you can
easily have a healthy, weedfree garden.
Maintain a weed free garden
1. Get to know the plants in your garden! Any plant growing in your garden that you did not plant
is a weed. Typically, you do not need to identify weeds so much as identify what plants you want
to have growing in your garden. If you did not plant it, pull it.
2. Plant in predictable patterns. If you fill a garden with four rows of carrots, everything that comes
up outside of those four rows of plants is a weed. Simple gardening plans usually allow for easy
identification of weeds.
3. Young weeds are much easier to remove than mature weeds. Till the top inch of garden soil
once a month. To “till,” means to break up and turn over the soil. If you till the surface of your
garden between the plants you are growing, this will disturb and kill any weed seeds that may be
establishing and you will avoid bigger problems down the road. Tilling will also allow your soil
to soak in water more easily.
4. Always remove weeds before they go to seed. One weed plant can produce thousands of seeds
that you may end up dealing with for years to come.
5. Mulch in between your plants. If the soil remains covered in mulch, it will be more difficult for
weed seeds to germinate and become an issue. Mulching is best used to cover space between
seedlings. Mulch is not effective if you have planted a garden full of rows of seeds.
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The following list introduces three common weeds with different challenges and solutions.

Bindweed
Profile: Bindweed is a particularly fast growing vine, and
difficult weed to remove. You may pull it out in one spot only
to find it come back in several locations the next week.
Unique Challenge: Bindweed usually spreads by the roots.
A new bindweed plant can grow from any piece of root left
underground. This is why it can feel like a ‘Medusa Plant’
when you think you have pulled it out and find that the plant
aggressively sprouts up in several other locations.
Solution: You will have to dig out all roots and parts of roots
in your garden. Bindweed roots snap easily, so rather than pulling the roots until they snap, dig
lightly following roots throughout the garden and pull out the entire root system.
If your garden has a bindweed problem, pull the above ground stems when they appear. This plant
will not outcompete your other plants until it strangles them with above ground vines.
Weeds with similar challenges: Mint, Crab Grass, Thistle

Thistle
Plant Profile: Thistle is a tall plant with very sharp spikes
along its stem and leaves. You may pull or chop this plant
out of your garden only to see it come back stronger than
before.
Unique Challenge: Thistle will quickly establish very deep
roots which often snap when pulled. Thistle will regrow
from any piece of root left in the soil. When mature, it will
also begin to grow horizontal roots and spread.
Solution: Before you plant a garden with existing thistle
issues, you will need to dig out all the roots. These roots
will likely reach to the bottom of your Learning Garden.
Other weeds with a deep taproot: Dandelion, Mallow
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Lamb’s Quarter
Plant Profile: Lamb’s Quarter is a common weed found
in gardens. Despite it being an undesirable plant, it’s
common name is Wild Spinach and it has tasty edible
leaves.
Unique Challenge: When Lamb’s Quarter goes to seed,
it will drop thousands of seeds in your garden’s soil.
These seeds will wait to grow in your garden until ideal
conditions exist.
Solution: Pull all Lamb’s Quarter weeds before they go to
seed. Plants will pull easily when young so be sure to pull
them before they grow large.
Other weeds that seed aggressively: Almost all weeds!
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Pests and Plant Diseases

Every gardener will come in contact with pests and diseases throughout their gardening
career. Pests are a part of the natural world and can provide many learning opportunities so be sure
to bring your students out to see the pests and how they impact your plants. Do not apply chemical
pest control products to your Learning Garden. In small scale growing there are easier solutions and
most pesticides are highly toxic to humans as well as bugs.
Avoiding Pests and Disease: Healthy plants have their own internal pest and disease prevention
tools. Plants will most commonly attract diseases or pests when they are stressed by too much or too
little water. Check your soil moisture regularly to track the effectiveness of your watering strategy.
Identifying Pests: During the growth of your garden, keep an eye out for any obvious bite marks or
colonies of bugs. Be sure to check the underside of leaves and along plant stems. Identifying the
bite marks and the plants the occur on may be all you need to identify the pest. Other pests will be
most obviously identified by their increasing numbers.
Identifying Disease: Diseases are often much more challenging to identify but are much less likely
to occur. Diseases will typically impact plants in the form of discolored leaves, drooping leaves, or
stunted growth. If you think a plant has a disease, first check the soil moisture in your garden and
pay close attention for a few days. More often than not, watering issues are misdiagnosed as disease.
What should you do if you think you have a pest or disease issue? Send several photos of your
plant’s pest, bite mark, discoloration, or droopy leaves to your TKC Garden Educators. They often
will know immediately what the issue is and how to best take action. Feel free to do your own online
research, but be conservative when taking action, and always let your Garden Educators know what
techniques and products you use.
Be sure to rotate your crops between each year: Keep track of where you planted different crops in
your garden so that the following year you can rotate your garden plans. Diseases are usually plant
specific and can live in the soil of your garden for a few years, so you will avoid most growth of plant
diseases by simply changing the plants that grow in each garden annually.

Garlic Chili Spray
Here is a great homemade, non-toxic pesticide from www.no-dig-vegetablegarden.com
Steep the following ingredients in the sun using an old container for a day (beware – it will be
strong).
•
•
•

Chop 2-3 garlic bulbs
Chop 6 large or 12 small hot chili peppers
7 cups water
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Filter liquid and pour into a spray bottle for application. Be sure to experiment with your spray
before applying widely and check for results or any damage to young plants. Uses for this natural
garden pest control are extensive. It will deter ants, aphids, caterpillars, grubs, bugs and just about
any little invader. Be selective and mind the beneficial garden insects like ladybugs, lacewings, and
bees.

Garden Pests
The following list outlines some common
garden pests and how to identify them.
Aphids
Aphids attack almost all vegetables, including
potatoes. There are winged and non-winged
aphid types. They suck the juice from the plants
and some transmit viral diseases to plants. They
impact all plants except squash.
Flea Beetles
There are many species of flea beetles. Those most common on
vegetables are black, 1/16- to 1/8-inch long adult beetles that may have
light-colored stripes. They jump and fly when disturbed. The adults eat
tiny, pin-sized holes in leaves of eggplant, radish, bean, potato, tomato,
and peppers. Pits may be eaten into the leaves which later turn brown.
Cabbage Worm
Cabbage worm adults are white or yellow/white butterfly larvae
with small light black spots on the wings. They first appear midApril and they continue to be a problem until mid-September.
They attack cabbages, broccoli, cauliflowers, collard greens and
kale. They fly during the day and lay eggs on the undersides of
leaves. The eggs hatch into velvet-green larvae that feed on the
upper surface of the leaf, leaving the midribs intact. The bright
green pupa is attached to the lower surface of the leaf by a silky
thread. The pest overwinters as pupae in crop debris.
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Plant Diseases
The following list outlines some common plant diseases and how to identify them.
Blight
Early Blight is caused by a fungal pathogen called Alternaria
solani. The most obvious symptom is the “bulls-eye” patterned
spots that develop on older leaves towards the bottom of tomato,
pepper, eggplant, or potato plants. Blight can also cause stem
lesions and fruit rot. The best way to prevent blight is to avoid
long periods of wetness on the surface of the leaves by watering
in the morning or using drip irrigation and by rotating your crops
from year to year.
Downy Mildew
Downy mildew most commonly damages brassicas,
cucurbits, onions, and leafy greens such as spinach,
lettuce, collards, cabbage, basil, and squash. Symptoms of
downy mildew vary with the host and the environmental
conditions. The first symptom is usually the appearance of
pale green spots on the upper leaf surface. These areas soon
become yellow and irregular in shape, bounded by the leaf
veins.
Powdery Mildew
Powdery mildew, caused primarily by the fungus Erysiphe
cichoracearum, may attack all vine crops and other vegetables.
The cucurbit crops most commonly affected are cucumber,
gourd, muskmelon (cantaloupe), pumpkin, and squash. Powdery
mildew first appears around midsummer and will persist into the
fall. All foliar tissues can become infected. A major symptom is
the appearance of small, circular, talcum-like spots that gradually
expand on vines and leaves.
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Amending Soil and Plant
Nutrients

How do you make your garden’s soil even better? Amend it! Soil amending is the process of
adding material to the soil to make it a better place to grow plants. Without amending, your plants
will start to use up the available nutrients in the soil. With less nutrients your plants will not grow as
well and may even die. Bottom line, amending the soil is important. Here’s how it’s done.

Amending 101
It is important to amend garden soils in order to maintain healthy soil for plants to grow. Soils
can be amended in order to increase nutrients or to improve the structure of the soil. Compost
achieves both desired outcomes.
The best time to amend your soil will be right before planting or right after harvesting. Plants pull
their nutrients from the soil as they grow, so you will need to add those nutrients back into the soil
before or after growing more food. If you do need to add or replace nutrients to your soil while your
garden is full of plants, you can ‘top dress’ a garden with compost by spreading it across the surface
of the soil and working it into the top inch so as not to disturb the roots. You can also look to other
methods of fertilizing your garden.
Recommended soil amendment:
Spread compost about 1” thick across the surface of your soil before or after a growing season. Use
a shovel to turn and mix that compost into the top 6-12 inches of your soil. The goal is to evenly mix
compost into your soil so as to make it directly available to your plants roots. Expect to do this once
per growing season.

Compost

Compost is the final product of the process of decomposition. Decomposition breaks down plants
to their base elements making each available to be absorbed by new plants. Compost increases the
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amount of water that soil holds, improves soil structure, adds beneficial microorganisms to the
soil, and contains nutrients plants need to grow.

Plant Nutrients
So you have been composting and mulching and doing everything else to take care of your garden,
but for some reason your plants just are not growing as well as they used to. One possibility is that
your garden is struggling with a soil nutrient deficiency.
Just like humans, plants need certain nutrients to live. And just like us, if plants don’t get enough
of these nutrients, their health suffers. There are over 100 naturally occurring chemical elements plants require only 17 of them to survive. These elements are: carbon (C), hydrogen (H), oxygen (O),
nitrogen (N), phosphorus (P), potassium (K), sulfur (S), calcium (Ca), iron (Fe), magnesium (Mg),
boron (B), Manganese (Mn), copper (Cu), zinc (Zn), chlorine (Cl), molybdenum (Mo) and nickel (Ni).
Teaching Tip: There is a mnemonic device using the elemental symbols to help both you and your
students memorize the 17 nutrients. The device is:
C.HOPKNS CaFe Mg B Mn CuZn Cl Mo Ni
or “C.Hopkins cafe managed by mine cousins Clyde, Moe and Nicki.”
Of these 17 nutrients, only carbon, hydrogen and oxygen are not taken up from the soil and instead
are absorbed from air and water. The remaining 14 nutrients are divided into primary, secondary
and micronutrients based on how much of the nutrient is required by plants.

Primary Nutrients
Nitrogen (N): Nitrogen is the nutrient most associated with green plant growth. Nitrogen is used
by plants to create amino acids, which then form proteins that are used to help build cells, enzymes,
and chlorophyll. Nitrogen deficiencies result in slow or stunted growth, yellowing of the leaves, and
the death of leaf tips/margins beginning with older growth.
Phosphorus (P): Phosphorus is primarily used in the creation of DNA and RNA and is a part of
the energy creation process. Phosphorus is also associated with seedling development and root
formation. Deficiencies in phosphorus result in slow/stunted growth, purpling of the leaves of some
plants, dark green coloration, slowed maturity, and poor fruit/seed development.
Potassium (K): Potassium is the primary nutrient associated with fruit and vegetable quality. It also
plays a role in protecting the plant from disease as well winter hardiness. Symptoms of potassium
deficiencies include slow growth, small fruits and seeds, week stems/stalks, and yellowing/death of
leaf margins.
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As the Primary nutrients are needed in relatively large quantities, whole industries have grown up
around providing these nutrients. In fact, any product sold as fertilizer to the general public has to
have the amount of plant available N-P-K or Nitrogen, Phosphate (P2O5), and Potassium (K2O, also
known as Potash) in that order on the label. So, for example, if an organic fertilizer rating is a 5-7-3,
it is composed of 5% Nitrogen, 7% Phosphate, and 3% Potash. This labeling system will help you find
the right amendment for your garden.

Secondary Nutrients
Secondary nutrients are slightly harder to come by than primary nutrients. Calcium is found in
sources like fish meal and sea shells. Lime, the stone not the fruit, is also a great source of calcium,
and has some magnesium to boot. If applying lime, nine times out of ten, you are going to want
calcitic instead of dolomite lime as dolomite lime is too high in magnesium which can actually
result in calcium deficiencies. Sulfur is very rarely found on its own and if your plants are deficient
in sulfur you will need to find an organic fertilizer that includes sulfur in the formula.
Sulfur (S): Sulfur is used in the creation of amino acids and protein synthesis. As far as quantity
of nutrient needed, sulfur falls just below the three major nutrients and is considered by some to be
the “fourth major nutrient”. Sulfur deficiencies are characterized by slowed growth, yellowing of the
younger leaves and spindly plants.
Calcium (Ca): Calcium is used in plants to build cell walls and membranes in much the same way
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as calcium is used in our bodies to build bones. Calcium deficiencies are characterized by the death
of growing points (shoots/root tips), premature shedding of blossoms and foliage, weakened stems
and tip burn.
Magnesium (Mg): Magnesium helps make up chlorophyll and is therefore necessary for
photosynthesis. It also activates several growth enzymes within the plant. Magnesium deficiencies
are characterized by yellowing in between the veins of older leaves and curling of leaves along the
edges.

Micronutrients
The remaining nutrients - iron, boron, manganese, copper, zinc, chlorine, molybdenum, and nickel
- are all classified as micronutrients. Micronutrients are required by plants in such small quantities
that the soil levels are very rarely deficient. The only one that you are ever likely to lack in your
garden is iron. For iron, your best bet, like sulfur, is to find an organic fertilizer that has iron in it. If
you find yourself in a situation where your garden appears to be deficient in a micronutrient, please
contact your Garden Educator! Most micronutrients become toxic to plants in large quantities and
you can unintentionally kill your garden if you are not careful.

Other considerations
Soils are living, biological systems composed of many different types of organisms. While some
organisms can be harmful to plants, most are beneficial. So if your garden still seems to be
struggling even after you have amended it, it may be the case that you need to improve the living
components of your soil. Things like worms and mycorrhizal fungi can help your plants grow better
and improve the efficiency of your soil amendments.
Over time, compost may not meet all the nutrient needs of your garden, so if you think your soil
is still lacking in nutrients, ask a Garden Educator to help recommend how you can get your soil
tested for nutrient levels.
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Mulching Your Learning
Garden

Why Mulch?
•
•
•
•
•

Maintains long term soil health
Evens soil moisture and reduces frequency of watering
Suppresses weeds
Healthier plant roots
Maintains more consistent soil temperatures

What Type of Mulch to Use:
•
•
•
•
•
•

Leaves (shredded is best)
Lawn clippings (try to avoid grass with seeds)
Straw (AVOID HAY as is contains weed seeds)
Stay away from wood chips as these break down slowly and can rob the soil of nitrogen
Avoid chemical laden mixes and dyes
Try to stay local when sourcing mulch - leaves are abundant and work great

How To Mulch
•
•
•

For effective mulching apply mulch between 4 and 6 inches thick
Water your mulch, this will help it break down and become an available food source for your soil
microbes, it also aids in keeping your mulch in place in windy environments
Do not bury stems of plants in mulch as this can cause mold to develop

When To Mulch
•
•

Mulch is great for your garden all year long
Especially important to mulch before putting your garden to bed (around October)

Where to Mulch
•
•
•

Mulch everywhere in the garden
Be mindful of newly planted seeds
Allow light to penetrate the areas where your seeds have been planted

