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Week 2
Chemical Properties of Soil



but first…Asian Jumping Worms

aka “crazy worm” or ”snake worms”, 
these invasive earthworms from East 
Asia are rapidly spreading across 
North America. 
Unlike common European 
earthworms that burrow deep and 
aerate soil, jumping worms live in the 
top few inches of soil and leaf litter.

 



Environmental Impact:
• Nutrient depletion:  consume leaf litter, 

stripping nutrients faster than plants can 
absorb them

• Soil Erosion:  Their grainy castings are 
easily washed away by rain, leading to 
erosion and exposed roots

• Biodiversity Loss: by destroying the 
forest’s protective leaf layer, the 
eliminate habitat for other species



Management and Control

• Mustard Test: to check for infestation, 
mix 1/3 cup ground yellow mustard seed 
with 1 gallon water and pour over soil to 
drive worms to surface for collection

• Solarization:  Cocoons and adults die 
with temps exceed 104 Degrees for 
several days. Collect worms and store in 
plastic ziplock bag in the sun

• Stop the Spread:  Avoid sharing plants in 
garden soil; instead use bare-root stock
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MICRONUTRIENTS / TRACE ELEMENTS

Of the elements known to be essential for plant growth, 8 are required in 
such small quantities that they are called micronutrients or trace elements 

– They are not less important than macronutrients 

– Micronutrient deficiencies can be severe
• Stunted growth, low yields, plant death 

– Small applications of micronutrients may produce dramatic results 



MICRONUTRIENT / TRACE ELEMENT FORMS

• Except for boron and chlorine, trace 
elements are metals 

• Generally stored in soil differently from 
macronutrients 

– Some are stored in slightly soluble 
compounds involved in a cation 
exchange 

– Many combine with organic molecules 
to form chelates (a metal atom 
surrounded by a large organic molecule) 
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Soil Physical Processes
CORE PARAMETERS 
FOR PH 

• 6.2-6.8 = best nutrient availability

• Nutrient lock-up à deficiency 
symptoms

• Optimal pH is linked to biological 
energy

• pH reflects bio activity à microbial 
respiration

• Inputs (lime, salts, fertilizers) can shock 
microbes

• Soil pH is not static



Soil Physical Processes

Microbes and pH

• Fungi release organic acids (oxalic, citric)

• Bacteria release alkalizing compounds 
(ammonia, carbonates)

• Balance of fungal vs bacterial dominance 
shapes soil pH



Soil Physical Processes
At Home test for
Soil pH



Soil Physical ProcessespH and Parent Materials
• When first formed, soils tend to share the pH of parent materials

• Acidic parent materials, common in New England, Great Lakes, 
Appalachian states, include:

• Alkaline parent materials, common in the Great Plains, include:

Granite SandstoneShale

Limestone







INCORPORATING LIME IN 
NEW PLANTINGS

• For rapid reaction, lime must be mixed 
thoroughly with soil

• Best results with dry soil
• Roto-tilling or harrowing provide good mixing
• A plow turns the soil, it does not provide 

mixing action
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CATION EXCHANGE CAPACITY
THE SOIL’S CAPACITY TO HOLD ONTO ESSENTIAL NUTRIENTS 
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CATION EXCHANGE CAPACITY

https://www.youtube.com/watch?v=HmEyymGXOfI



THE INTELLIGENT GARDENER BY STEVE SOLOMON

“Total Cation Exchange Capacity

The most important number on the form is the Total Exchange 
Capacity (TCEC). Knowing the TCEC lets you compute the total 
weight of all available plant nutrients that the clay and humus in a 
measured amount of soil is capable of holding on to. 

TCEC also suggests how stably and abundantly your soil is 
capable of feeding your crops.”
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91’ 
 

224’ 

DEER FENCING:  Total linear feet for proposed fencing:  approx. 772 linear ft. 
                2 double gates:  8 ft. opening, 6 ft opening 
                  (2 gates existing) 
        
            Total enclosed area:  .83 acre 

 

162’ 
 

 71’ 
 

Compass Public Charter School, RI 
Plan BEFORE soil test 
 note:  Row Crops planned for West of Barn
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“A nutrient cycle is defined as the cyclic pathway by which nutrients pass-through, in order to be 
recycled and reutilized. The pathway comprises cells, organisms, community and ecosystem.”

Nutrients consumed by plants and animals are returned to the environment after death and 
decomposition and the cycle continues.

Soil microbes play an important role in nutrient recycling. They decompose organic matter to 
release nutrients. They are also important to trap and transform nutrients into the soil, which can 
be taken up by plant roots.



The Nutrient Cycle
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CEC goal 12
OM  5%  minimum
 8 -12% ideal

Base Saturation 
of Exchange 
sites

Slide from Laura Davis



THE INTELLIGENT GARDENER BY STEVE SOLOMON

• WONDERFUL BOOK THAT FOCUSES ON BACK YARD GARDENERS 

• A GOOD HOW-TO REMINERALIZE YOUR SOIL TO INSURE YOU 

    ARE FEEDING YOUR FAMILY HEALTHY FOOD TO MAKE THEM THRIVE

Steve Solomon explains how the home gardener can use the results of 

an inexpensive soil test to create their own indiviusally tailored soil prescription.

Slides from Laura Davis



THE INTELLIGENT GARDENER BY STEVE SOLOMON

“Even relatively new gardens can, by themselves, 
provide enough nitrogen for low demand 
vegetables; maybe even do better than that. The 
source of this nitrogen is the ongoing 
decomposition of soil organic matter. 

The amount of nitrogen released depends on 
how active the biological systems are…





NITROGEN DEFICIENCY 

• Due to leaching
• Develop chlorosis 

– Yellowing of foliage
– First (low) leaves

• Growth may be 
stunted

• Stems thin and spindly
Tomato Plant  with Nitrogen Deficiency 



RENEWABLE SOURCES OF NITROGEN
• Compost 

• Manure 

• Alfalfa meal

• Blood meal

• Nitrogen-fixing legumes 



PHOSPHORUS DEFICIENCY 
• Supply of P is low in most 

soils due to low solubility

• Common in acidic or 
alkaline soils and in soils 
with high Al

• Symptoms:
– Interrupted or delayed 

flowering and fruit set

– Stunted roots

– Purplish cast on stems and 
leaves

Renewable Source:
• Manure 
• Liquid seaweed to 

deficient soils



POTASSIUM DEFICIENCY 
• Easily leach from acidic 

soils or soils with low CEC

• In soils with excess Ca or 
Mg 

• Symptoms:
o Stunting,

o Irregular yellow leaf splotches 
(older leaves)

o Scorched-looking lead margins 

Renewable Source:
• Compost for fertile soils
• Kelp meal or composted wood ash 

(for acidic soils only) in deficient soils



SULFER DEFICIENCY 

• Clean air standards have 
reduced sulfur dioxide (SO2) 
emissions from burning of coal 
and oil

• Sulfur is relatively immobile in 
the plant, so chlorosis develops 
first on the youngest leaves 

• Plants will be spindly and small
Renewable Source:
• Compost provides the missing organic 

matter 



CALCIUM DEFICIENCY 

• Most likely to occur on 
acid, irrigated sands, or 
where excessive K levels 
inhibit Ca uptake 

• Drought 
• Symptoms:

- Deformity of new (upper) leaves
- Curling
- Yellowing of leaf edges
- Stubby brown roots
- Hardening of stems
- Blossom-end rot and tip burn

Sources:
• Kelp meal
• Bone meal
• Wood ash (acidic soils only)
• Limestone to acidic soils
• Gypsum to alkaline soils



MAGNESIUM DEFICIENCY 

• Acidic sandy soils

• Excess K or Ca

• Symptoms:

- Yellowing of older leaves

- Thin, curling foliage

- Brown spotting on leaf stalks

Sources:
• Coffee grounds 
• Composted leaves
• Manure 
• Dolomitic limestone to acidic soils
• Epsom salts to alkaline soils



CONDITIONS AFFECTING LEVEL AND 
AVAILABILITY OF PLANT NUTRIENTS

• Soil texture  



CONDITIONS AFFECTING LEVEL AND 
AVAILABILITY OF PLANT NUTRIENTS

• Organic matter 
a high CEC; release of the nutrients due to decomposition; effect on water-
holding capacity; physical condition, and infiltration



CONDITIONS AFFECTING LEVEL AND 
AVAILABILITY OF PLANT NUTRIENTS

• Soil pH 
pH slightly acid to neutral nutrients are more available








