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- Organic matter includes microorganisms
- Minerals = rock dust and nutrients

- ½ air and ½ water
- Too much water = watterlogged
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- Soil mineral particles:   sand, silt and clay
- Size of minerals and proportion of each determines soil texture

- Sand is a very large particle, next is silt, and the smallest is 
clay

- Soil is grouped into textural classes (see table)
- For example - Loam = 20% clay + 35% silt + 45% sand
- Loam soils are best for plant growth

- Soil texture influences soil quality
- The size of the particles determines the surface area of each 

particle and pore space between the particles
- Nutrient holding capacity

- Tiny clay particles have a lot of surface area and a lot 
of small pore spaces compared to sand particles. 
Which means more area for nutrients to attach and 
more pore spaces for water.
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- Sandy soils are made up of large particles, which 
nutrients don’t bind to, and are often highly leached 
and deficient of nutrients

- Water holding capacity
- Clay soil = greater water holding capacity (less 

susceptible to drought), but may hold too much water 
(drown plants)

- Sandy soil = water drains more readily, but may be 
more susceptible to drought

- Soil structure
- Very sandy soils don’t bind together; prone to wind 

erosion
- Clay soils are sticky and may hinder root growth; may 

also have poor soil aeration
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- Two ways to determine soil texture

- Mason jar soil sample
- Soil from the top 12 inches + Two cups water + 1 Tbsp water 

softener (such as Calgon liquid)
- Add to mason jar and shake vigorously so all particles are 

suspended in the water
- Let contents settle for at least 24 hours

- Results
- Sand will settle in first few minutes
- Silt will settle in a few hours
- Clay will settle in 1-4 days
- Organics will float to top

- Measure thickness of each layer; divide by the total depth of all 
three layers; multiple by 100
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Download “Hand Texturing Soil” PDF at:    
www.reginahortsociety.ca/wp-content/uploads/2019/02/Hand-Texturing-Soil.pdf
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- Water forms a wetting front as it moves through a soil 
- In sandy soils the wetting front is elongated. In clay clay textured 

soil will cause the wetting front to spread sideways.
- Important when using drip irrigation.

- Leaching of nutrients in sandy soils
- The nutrient ions are moved downwards the extent of the 

wetting front, then deposited in that deeper portion of the 
soil profile. Not always accessible by plant roots.
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- Cations include ammonium-nitrogen, potassium, calcium, copper, 
sodium, hydrogen, magnesium, iron, and zinc

- Anions include chloride, nitrate, sulfate, and phosphate
- Negative charges attract positive charges, like a magnet
- In the soil, root hairs exchange hydrogen ions for nutrients 

attached to the clay and organic matter particles. 
- The root hair can then absorb the nutrients into itself. This 

is how plants ”eat”.
- Anions are repelled by the negative charge on clay and organic 

matter. They stay in the soil water instead of attaching to the clay 
and OM particles. Which means, these plant nutrients can be 
deficient in garden soils.
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- Larger pool of available cation nutrients, and reduces leaching of 
those nutrients. Potassium deficiency in sandy soil

- Soil colloids have a large surface area and pore space, so soils 
with a high clay or organic matter content also have a higher 
water holding capacity.

- Changes pattern of water movement through soil (wetting front). 
Narrow in sandy soil; wider in soil with clay

- Plays an important role in soil structural quality by helping to form 
soil aggregates (which we will discuss shortly)

- pH buffering capacity. More difficult to change pH of high colloid 
soil. Less susceptible to acidification. 
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- Soils of the prairie provinces are rarely excessively acidic or 
alkaline for normal plant growth. 

- In general, regina area topsoils have a pH that is mildly 
alkaline

- Most plant nutrients are optimally available to plants within this 
6.5 to 7.5 pH range.

- Nitrogen, Potassium, and Sulphur are less affected by soil 
pH than many nutrients

- Phosphorus deficiency in alkaline soil
- In alkaline soil above pH of 7.5, phosphate ions tend 

to react quickly with calcium (Ca) and magnesium 
(Mg) to form less soluble compounds. 

- Deficiency looks like – Can be difficult to identify; 
minor deficiencies can cause stunted young plants; in 
severe deficiencies, stems a perioles can show a dark 
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green to purple discoloration
- Remedy – Adding organic matter or phosphate 

fertilizer. OR Symbiotic fungi with soil roots help make 
phosphorus available to plants.

- Iron deficiency in alkaline soil
- Soil isn’t deficient of iron, but plant cannot make use 

of available iron because of reactions with other soil 
nutrients

- Chlorosis looks like - starts with a yellowing of the 
leaves in between the dark green veins, giving the 
leaves a spidery look. Over time, the leaves 
become whitish and start to die back, eventually 
resulting in stunting and dying back of the entire plant

- pronounced in many horticultural crops, including 
roses, apples, pear, currants, raspberries, high bush 
cranberry, mountain ash, poplar, spirea, Japanese 
tree lilac, plum, silver and amur maple, and birch.

- Remedy –
- improve soil aeration to encourage removal of 

high carbon dioxide levels
- reduce soil pH
- apply iron fertilizers

- Liquid iron (iron sulfate or chelated iron) is 
available in a liquid form that you spray 
directly on the plant foliage OR powdered 
or granulated chelated iron near root 
zone.

- Toxicity
- pH < 4.5  toxic to plant growth

- Soil testing
- At-home tests with litmus paper, color reaction, or 

electrodes
- Laboratory analysis
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- There is no longer a soil testing lab in Saskatchewan so we 
are recommending that people send soil samples to: 
Farmer's Edge Laboratories in Winnipeg, 
MB. (www.farmersedge.ca)
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- In general, perennials, trees and shrubs can tolerate more acidity, 
and annuals, grasses and vegetables prefer neutral or slightly 
alkaline soil

- Download “pH Preference of Common Plants” PDF here: 
www.reginahortsociety.ca/wp-content/uploads/2019/02/pH-Preference-of-Common-Plants.pdf
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- In most cases, either an acidic source of organic matter or a form 
of sulphur is used.

- Additions of elemental sulphur are more often used in large fields 
or areas with heavy clay soil

- Unfortunately, finely powdered elemental sulphur is dusty, 
corrosive, difficult to apply, and is potentially explosive.

- Not an immediate reaction. Rather, changes in soil pH are 
best made over a period of two or more years.

- Because elemental sulfur is slow to react, it's best to add it 
the year before planting in order to achieve the best results.

- Addition of acidic organic matter
- Decomposing organic matter increases acidity in the long 

term
- Manure
- sphagnum peat (pH 3.5-4) is probably the most effective 
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and practical means of reducing the pH of potting soil or 
small garden areas.

- the peat will probably provide other benefits, such as 
improved soil structure and water holding capacity.

- However, environmental issues of using peat moss 
and removing it from bogs

- Increasing alkalinity
- Lime (calcium carbonate CaCO3)
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- Good garden soil has good “tilth”
- Soil Aggregates

How soil particles are physically and chemically grouped 
together
i.e. - clay and organic matter bind to each other and other 
particles

Ideal Structure for Garden Soil:   Granular
Crumb-like, less than 1 cm in diameter, loose and porous
Provides good aeration and water movement

- Other types of soil aggregates
- Blocky
- Plately
- Prismatic
- Columnar
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- What determines soil temperature?
- Solar energy

- More solar energy = more evaporation. 
- In natural areas, south-facing slopes will have 

drought tolerant grasses, forbs and low shrubs. 
- Whereas, north-facing slopes mays have stands of 

trees and plants that are less drought tolerant.
- Soil cover (see image)

- Keeps soil temp more constant
- Shades soil and reduces amount of solar energy 

reaching the soil
- Soil temperatures will be lower during peak 

temperatures in the afternoon
- Insulates the soil reduces amount of solar energy 

leaving the soil
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- Soil temp will be higher at night, when the air is 
the coolest.

- Covers include plant canopies, plant residue, 
mulches, snow cover and row crop covers.

- Color of cover effects temperature (light vs dark)
- And density of material (i.e. loose and porous 

straw mulch is a better insulator than a 
compacted straw layer)

- Porosity
- Soil with air filled pore spaces is a better insulator.

Since sandy soils drain water faster, they are more 
likely to be drier than clay soil, which means they 
warm faster 

- Slightly compacted soils warm faster. One of the 
benefits of packing a seedbed in the springtime is 
increased soil temperature, which improves 
germination.

- Moisture
- Dry soils warm faster than wet soils

- IDEAL SOIL TEMP IS 18-24 C (65-75 F)
- IMAGE - SOIL TEMP WITHOUT MULCH RISES TO 

ALMOST 90 F (32 C)
- This will cause soil the dry out faster, difficult to 

maintain moist soil around germinating seeds.
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- How does temperature affect plant growth?
- Plant nutrition

- Ions move more rapidly in soil water at higher 
temperatures. Cold temperature reduce the 
movement and availability of nutrients.

- Microbes are less active in cold soils, therefore fewer 
nutrients are released by microbes. 

- Plant roots grow more slowly in cold soils.
- Water use

- Using soil cover or mulch shades the soil surface and 
reduces water evaporation. Less water, and fewer 
waterings.

- Pest damage
- Planting into a soil that is too cold for germination 

will expose seeds to soil pests for a longer period of 
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time
- Heat and frost damage

- Very high soil surface temperatures often occur on 
unprotected soil. A condition called “heat canker” 
may occur, which is a constriction of the plant stem at 
the point of contact with the soil. The plant in then 
weakened to the point that it might break off.

- Seed germination (see table)
- Plants and seedlings require minimum temperatures 

to rapidly and uniformly germinate.
- If the temp is optimum, seeds will germinate quickly 

and be less susceptible to disease.
- Optimum temp increases the % of germination and 

the rate of seedling emergence. (see table on next 
page)

- Figure 1. Planting into cold soil (below 50°F/10°C) when cold 
conditions are expected for the next 48 hours can lead to 
germination problems and seedlings not emerging or not 
emerging well. 

- 1a. Corn seedling that started leafing out below 
ground and now has twisted leaves which will delay or 
hinder normal plant development.. 

- 1b-c. Unemerged seedlings attempting to leaf out 
belowground. None of the seedlings shown should be 
counted as a productive plant.
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Is not helpful to plant seeds too early in the spring, soil is too cold 
for best germination, makes seeds prone to rot and pathogens

Download “Minimum and Optimum Temperature for Seeding 
Germination” table here: 
www.reginahortsociety.ca/wp-content/uploads/2019/02/Temperature-Required-for-Germination.pdf
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- Plant are 70% water, 27% organic material and 3% minerals
- organic portion of plant tissue is 

- mostly cellulose in plant walls and sugars produced for 
energy storage, which are made up of carbon, oxygen, and 
hydrogen. 

- Carbon and oxygen are taken up by the plant from the 
atmosphere in the form of carbon dioxide, while hydrogen
comes from water in the soil or the atmosphere. 

- mineral portion of plants are essential nutrients
- Macro and micronutrients

- based on the relative amount required by plants, with 
micronutrients required at much lower levels (not 
which ones are most important)

- Nutrient availability
- For plants to make use of nutrients, nutrients must be:
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- chemically available—the nutrient must be in the 
ionic form which plants are able to absorb, as outlined 
in Table 5-1; and

- physically available—the nutrient must be in a 
position where the plant is able to absorb the 
nutrient.

- Soil testing
- At home tests for Nitrogen, Phosphorus, Potassium
- Laboratory

- There is no longer a soil testing lab in Saskatchewan 
so we are recommending that people send soil 
samples to: Farmer's Edge Laboratories in Winnipeg, 
MB. (www.farmersedge.ca)
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- Basic overview of movement of nutrients through Nutrient Cycles
- additions of nutrients to the soil

- Fertilizers
- Organic matter
- Atmospheric Additions

- N and S in rainfall during lightening
- Irrigation water

- N, S, Cl, Mg, Ca
- Soil Erosion can move nutrients from one place to another 

(low areas or valleys)
- Nitrogen fixation

- loss of nutrients from the soil
- Plant harvest

- Composting happens in nature; removing plants from 
garden removes valuable organic matter and nutrients
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- Gaseous (ammonia volatilization and denitrification)
- Anhydrous ammonia and high ammonium manure - a 

portion of the ammonia may be lost to the 
atmosphere 

- When a soil is warm and wet, and has a large amount 
of available nitrate and fresh organic matter, a 
substantial amount of nitrogen can be lost by 
denitrification – when certain soil bacteria convert N 
to a gas.

- Leaching
- Nutrients leach easily out of sandy soils

- Soil Erosion
- Movement between nutrient pools within the soil

- Chemical and biological weathering
- Other than nitrogen, nearly all of the nutrients in soil 

are the result of the weathering rock over time 
- Mineralization and immobilization (which we will discuss in 

a few slides)
- Symbiotic fungi (which we will also discuss in a few slides)
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- Large portion of nutrients come from organic matter in the soil
- Good soil is teaming with life
- Microorganisms (bacteria, fungi, protozoa, nematodes) + 

decomposed plants and animals
- A teaspoon of good garden soil contains a billion bacteria, several 

yards of fungal hyphae, several thousand protozoa and a few 
dozen nematodes

- OM stores nutrients for future plant use 
- Organic matter contains 95% of the soil’s Nitrogen, 90% 

Sulphur, 30-50% phosphorus
- Improves soil structure by gluing soil minerals together to form 

aggregates
- Resistant to erosion, improve soil structure, increase 

aeration and water infiltration
- Prairie soils = 2-12% organic matter  PERFECT!
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- Role of soil food web is to cycle nutrients
- Microorganisms (bacteria, fungi, protozoa, nematodes) cycle, 

store and transport nutrients
- Plants feed microorganisms

- Plants secrete exudates in the form of carbohydrates 
(sugars) and proteins from their roots

- Microorganisms “eat” exudates and sloughed root cells in a 
area called the rhizosphere, which is jelly like substance that 
takes up an area about 1mm from the roots

- Microbes also each other organic matter in the soil, like 
decomposing plant material, leaves, decaying animals etc.

- Small microorganisms (bacteria and fungi) are attracted the 
exudates, which attracts larger microbes (protozoa and 
nematodes), which attracts insects and worms, which 
attracts birds, etc…

21



- Microorganisms feed plants
- Microbes need nutrients to survive and grow, just like we 

do. When microbes breakdown or eat organic matter in the 
soil, they retain nutrients (nitrogen) in their bodies, like 
packets of natural fertilizer. 

- These nutrients are now in an organic form and 
temporarily immobilized in the bodies of 
microorganisms in the soil. 

- They are now unavailable to plants, but cannot be 
leached out of the soil like synthetic fertilizers. 

- Microbes excrete excess nutrients into the soil as waste or 
when they die and decay (mineralized into the soil), they 
nutrients are now in an inorganic form, which are available 
to plants.

- Different from synthetic fertilizers which is either use 
immediately or washed away. Microbes hold nutrients in 
the soil for future use.

- Examples of nutrient cycles… next page
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- Summary of last page
- Microbes eat organic matter and nutrients
- When they store the nutrients in their bodies, it is 

immobilized in the soil
- If the excrete excess nutrients or they die and decay, the 

nutrients are released (mineralized) into the soil 
- So, mineralization and immobilization determines how 

much and how fast nutrients are made available for plant 
use

- This process occurs for all nutrients, but we are going to 
focus on nitrogen for this example.

- The ratio of the amount of carbon relative to the amount 
nitrogen in a organic matter will help predict if there will be 
mineralization or immobilization of the nitrogen in the soil. 
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- In general, if the C/N ratio is less than 20
- meaning there is a small amount of carbon in the organic 

material relative to the amount of nitrogen, excess nitrogen 
will be released into the soil in an inorganic, plant-available 
form., nitrogen mineralization will occur and excess nitrogen 
will be available to plants.

- For example, the green part of this table are items with low 
C:N ratio

- If the C/N ratio is greater than 30, nitrogen immobilization will 
occur.

- C/N ratio > 30 means there is a large amount of carbon in 
the organic matter relative to the amount of nitrogen. To 
balance this, microbes take nitrogen out of the surrounding 
soil, which means less nitrogen available to plants.

- As a result, the plants may temporarily suffer from nitrogen 
deficiency. Eventually the microbes will use up all of that 
carbon source, and will die off, which will then make the 
nitrogen available to plants again (mineralization). 

- Immobilization is only a temporary loss of available 
nitrogen. The C/N ratio of the organic material becomes 
lower as it is decomposed. But this timing varies, depending 
on the organic materials and your soil conditions (i.e. wood 
chips take a long time decompose).

- Be careful not to incorporate mulch into the soil. The C:N is 
too high!

- Between a C/N ratio of 20 and 30, either mineralization or 
immobilization will result, depending on soil conditions. Table 8-2 
provides examples of the C/N ratio of some common organic 
materials. 
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- Microbes play a huge role in making nutrients available to plants
- Carbon

- Carbon Dioxide is a by-product of aerobic bacterial 
metabolism.

- In addition, when plants and animals decay, they 
release carbon dioxide. Plants use carbon dioxide in 
photosynthesis. 

- Nitrogen
- N cycle is very interesting. Atmospheric Nitrogen (N2 

in the air) is not usable by plants. For plants to use 
Nitrogen, it has to be “fixed”, which means it needs to 
be combined with hydrogen or oxygen to produce 
ammonium (NH4), Nitrate (NO3) or Nitrite (NO2) ions. 

- This is called nitrogen fixation and is completed by 
specialized bacteria that live in the roots of legume 
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plants.
- Bacteria supply N to the plant and the plant supplies 

Carbon to the bacteria.
- Fungi

- Fungi can transport nutrients greater distances than 
bacteria. Fungi can move nutrients far away from plant 
roots directly to the plant roots.

- For example, fungi can extend into the leaf litter on the soil 
surface, decay leaves and then bring the nutrients back 
down to the plant roots.

- Phosphorus
- Phosphorus is almost always chemically locked up in 

soils. Even when applied as a fertilizer, it becomes 
unavailable to plants in seconds. Fungi has the ability 
to seek out phosphorus, break its chemical and 
physical bonds, and transport it in a plant-available 
form to the roots.

- Mycorrhizal fungi establish a symbiotic relationship with 
plant roots

- The roots provide the fungi with physical protection 
and support, and the fungi provide water, phosphorus 
and other nutrients to the plant roots

- Increases active root surface area for nutrient 
acquisition up to 700 times.
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- A lot of other benefits of microbes
- Microbes improve soil structure

- Bacteria slime and fungal hyphae bind soil particles 
together into aggregates

- In a healthy soil food web, competition for resources keeps 
pathogens in check

- Impact of chemicals on food web
- Chemical fertilizers, pesticides, insecticides and fungicides 

discourage or kill organisms in the soil food web. 
- When the food web is bypassed, microbial populations will 

adjust accordingly. Which means you will have to 
continually add chemicals fertilizers and –icides because 
the food web has been altered.

- Then, if microbes decrease, so do all the other members of 
the food web…. Earthworms for example… which greatly 
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improve the soil
- In general, fungal dominated are preferred by perennials, trees 

and shrubs
- Soil is less disturbed (rototilling damaged fungi). Forest soils 

have 10 times more fungi than agricultural soils.
- Acids produced by fungi lower pH and make soils more 

acidic.
- Bacertial dominated soils are best for annuals, grasses and 

vegetables. 
- Soils are disturbed by rototilling. 
- Bacterial bioslime make soil more alkaline.

- Want to learn more about soil microrganisms? Book “Teaming 
with Microbes” makes is easy to understand!
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- Role of soil insects and worms in soil food web
- Predators and Microbial Feeders

- Insects attack and eat smaller insects, 
nematodes (worms, not earthworms)

- Insects and earthworms eat fungi, algae, 
bacteria, slime molds, protozoa

- Holding nutrients in their bodies
- Shredders (main role)

- Insects and earthworms chew up organic 
matter into smaller bits, which increases 
bacterial and fungal activity; 

- it also moves microbial life around to different 
areas of the garden

- Mites and springtails are responsible for 
recycling up to 30% of the leaves and woody 
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debris on a forest floor
- Nutrient transportation

- Insects move nutrients around the surface to 
different areas of the garden

- Insects and worms move nutrients vertically in 
the soil

- Earthworm poop, called vermicastings are 50% 
higher in organic matter than soil that has not 
passed through a worm,

- Worm digestive enzymes break chemical 
bonds of nutrients and make them 
available to plants

- For example: vermicastings have 7x 
the phosphate, 10x the potash, 5x 
the Nitrogen, 3x the magnesium 
and 1.5x the calcium than soil that 
hasn’t been through an earthworm

- Earthworms also…
- Aerate and break up the soil with their burrows; burrows 

also make it easier for plant roots to grow through their 
paths, as well as increases porosity for water and air 
movement

- Breaking down organic matter also increases the water 
holding capacity of the soil
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- Benefits
- Compost

- Plant harvest removes nutrients from the soil. Makes sense 
to put it back into the soil instead of in landfills to be 
wastes.

- The main goal of composting is simply to decompose 
organic matter so nutrients are more quickly available for 
plant use. 

- Vermicompost (worm castings)
- Soil teas

- Soak compost in a cheese cloth or burlap sack in 
unchlorinated water for 24 hours. Can soak longer for 
more nutrients, but need to mix regularly to add 
oxygen (or it could become anaerobic and breed the 
wrong kind of bacteria). Apply to soil or spray on plant 
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leaves. 
- Soak compost as above, but use a high quality air 

pump to aerate water. Add a food source for bacteria 
(i.e. molasses).

- https://buildasoil.com/blogs/news/8322788-
how-to-make-compost-tea-in-3-easy-steps

- https://buildasoil.com/blogs/news/8325607-
diy-compost-tea-brewer-how-to-make-a-
compost-tea-brewer-on-a-budget-under-50

- Stinging nettle tea or comfrey tea (high in Nitrogen 
and potassium)

- Leaf Mold
- Leaf mold is essentially cold- “composted” leaves. 

However, unlike traditional compost that undergoes a 
heat-generating, bacterially-driven process, leaf mold 
is produced through a cooler and much slower fungal-
driven process. Traditional composting of leaves 
requires more green, N-rich material to be added, but 
making leaf mold does not.

- Collect, chop/shred, pile, moisten (not wet), cover, let 
mold for 1-2 years; incorporate into soil or use as 
mulch

- Another easy, yet very effective way to make leaf 
mold, is to pack the leaves into black trash bags. If the 
leaves are fresh and shredded, just moisten them, 
close up the bag, and poke a few holes in the sides of 
the bag.

- Can hold 5x its weight in water, which makes it an 
ideal soil amendment for a garden area with dry 
shade and places with a lot of tree roots. 

- It can also be used to substitute peat moss in pots. 
- Green Manure

- A green manure is a crop which is worked into the soil 
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while it is still green, usually when the plants begin 
flowering. 

- Mulch to cool soil, smother weeds, etc.
- Can use grass clippings worked into the soil. Or comfrey or 

stinging nettle. 
- Cereal crops such as barley, rye, or buckwheat, are often 

used as green manures. 
- Legumes, like lentils, peas, beans, vetch and clover also 

make good green manures. Legume are also nitrogen fixing, 
but you have to grow them for the whole season to for the 
bacteria to work with the legumes and fix nitrogen into the 
soil. Remember, you may need to add rhizobium bacteria!

- When to plant
- In the early spring, turn into the soil before planting 

warm season vegetables.
- Plant after harvest of early season veggies, like leafy 

greens.
- In between widely spaced plants like squash and 

pumpkin. This will help keep the weeds down. Turn 
into the soil before flowering.

- Highly decomposed manure
- Manure provides a quite rapidly available source of plant 

nutrients, and improves soil structure. 
- However, highly variable nutrient content and the rate by 

which nutrients become available for plant use is also 
variable.

- Bone Meal
- Bone meal is mostly used to provide phosphorus and 

calcium to plants and soil.
- Bone meal has some downsides. Though it's rich in 

phosphorus, studies conducted by Colorado State University 
show it's only accessible plants growing in soil with a pH 
level below 7.0. Alkaline soils won’t see any benefit from 
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its addition.
- Blood Meal

- High in nitrogen; be careful, it can burn your plants
- Will make your soil more acidic

- Alfalfa hay or meal
- Very high in nitrogen
- alfalfa contains the naturally occurring growth hormone, 

Triacontanol, which boosts the growth rates of seedlings.
- https://alfalfagreen.ca

- Biochar
- Turning organic waste (wood) into soil amendment using 

pyrolysis
- High in carbon
- Titan Clean Energy in Craik - https://www.titan-projects.com
- Research at the U of S has found that adding biochar to 

prairie soil has little to no effect on soil conditions, plant 
nutrition or crop growth

- Works best in acidic tropical soils that are highly 
leached of nutrients

- Mulches
- A layer of mulch over the soil surface sharply reduces 

evaporation of soil moisture. An ideal mulch is very porous 
(to allow precipitation and irrigation water to reach the soil) 
and resistant to degradation. If you can apply water below 
the mulch (such as a buried drip irrigation line), then you 
can use less-porous mulch.

- Soil protection against erosion (absorbs the impact of 
rainfall and shelters the soil from wind and water runoff)

- Reduced evaporation of surface moisture
- Prevention of weed growth (hinder weed seeds from 

reaching the soil surface and shade weed seedlings) 
Cushioning soil against pedestrian traffic (reduce 
compaction and path erosion)
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- Mulches prevent extremes in soil surface temperature. 
- The soil is shaded against maximum day-time 

temperatures, and insulated against minimum night-
time temperatures. In winter, a soil mulch insulates 
the soil against the cold temperatures, thereby 
providing some protection to roots of perennial 
plants.

- Remove mulch in the spring to speed up ground thaw
- Sand

- Sand is sometimes added to soil to improve water drainage 
for potted plants and in small garden areas with high clay 
content.
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- Nature’s way of recycling organic matter
- Made up of organic matter, microbes and nutrients

1.Choose an area and bin
- Good drainage and sun
- Container:

- Wood, wire, brick or trash can bins
- Plastic commercial units
- Rotating & tumblers

2.Add materials (material size)
• Browns (2/3) and greens (1/3)
• 1 inch pieces break down faster
• Avoid, Animal products, Oily products, Walnut shells or 

rhubarb leaves, Chemically treated products, Diseased 
plants, Coal or charcoal ashes, Animal feces, Magazines & 
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wrapping paper, Biodegradable plastics
3. Add water

Moist like a wrung-out sponge
4.Aerate / Mix

Turn compost every two weeks
5.Finished compost

Dark in color, “earthy” smell and cold

- Saskatchewan Waste Reduction Council website
- Videos

- http://www.saskwastereduction.ca/recycle/resources
/composting/

- What style is right for you - Compost Quiz
- https://www.saskwastereduction.ca/quiz/

- Want to try vermicomposting?
- Check out the How to Guide on our website at 

https://www.reginahortsociety.ca/diy-worm-compost-bin/ 

29



- Natural amendments improve the soil by changing the:
- physical properties

- Fully decomposed organic matter helps bind soil 
minerals into granular soil aggregates. 

- Granular soil aggregates resist wind erosion and 
increase soil porosity. 

- As a result, water and air movement into the soil is 
increased, and soil water holding capacity is improved. 

- Organic matter reduces soil bulk density and allows 
easier root penetration of the soil, so that the plants 
are able to access soil moisture and nutrients.

- chemical properties
- Acidic peat moss and elemental sulphur are the main 

amendments used for reducing the soil pH.
- Lime is usually used to increase soil pH.
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- Occasionally crushed shells or bones are added 
to soil. Both of these organic amendments 
contain calcium, and may be used to buffer 
against soil acidity.

- Organic amendments will increase the cation 
exchange capacity of the soil. 

- Material which is more thoroughly decomposed 
will contribute more to the cation exchange 
than fresh organic matter or coarse material. 

- Additions of decomposed organic matter will 
therefore reduce leaching loss of nutrient cations.

- fertility
- direct addition of nutrients for immediate or long-

term plant use.

- SYNTHETIC VS NATURAL
- Synthetic fertilizers usually provide a highly plant available form of 

nutrients, especially of nitrogen
- Natural organic fertilizer amendments are usually slower to 

release nutrients, though the rate of release is very difficult 
to predict. 

- Synthetic fertilizers have a guaranteed analysis of nutrients, so 
you will know exactly how much of each nutrient is added. 

- composition of organic amendments is quite variable
- Natural organic fertilizer amendments may provide direct benefits 

in improved soil physical quality and increased cation exchange 
capacity. 

- Synthetic fertilizers do not provide this advantage. 
- Natural amendments often benefit the environment.

- Improve the soil food web. Synthetic may actually 
deteriorate the soil food web.

- The environment may be affected by fertilizer pollution 
through three main processes:
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- leaching of soluble nutrients to groundwater, and 
from plant pots

- erosion and surface runoff of fertilizers into surface 
water

- atmospheric pollution by nitrogen fertilizers.
- Although organic materials may be a nearly free source of 

nutrients (as in home compost), commercial sources of natural 
organic fertilizers can be very expensive to buy and apply.
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