
                                                         

ENVIRONMENTAL EDUCATION IN THE COMMUNITY GARDEN
 LESSON 3

KEEP NUTRIENTS IN THE SOIL

KEYS TO KEEPING NUTRIENTS IN THE SOIL
•	 Disturb the soil as little as possible to maintain soil structure.

•	 Apply actively aerated worm compost tea, humus-rich compost, and mulch to support water retention and 
microbial life rather than relying on chemical fertilizers to feed plants.

•	 Cut spent plants off at the base fall, rather than pulling up roots if they were not diseased. If the roots 
have not decomposed by spring planting, they can be pulled up then so their exudates do not inhibit 
germination and new growth.   

•	 Keep soil covered by planting “winter-killed” cover crops of microbe building and nutrient “fixing” plants 
in the late fall, such as alfalfa, daikon radish, and legumes. Bare soil is more susceptible to erosion, collapse, 
and runoff during winter.

•	 Nurture a diverse array of plants and rotate crops continually to encourage different microbial activity and 
nutrient fixing in the soil.  

Nutrient runoff in a conventional garden occurs most frequently 
from continued application of chemical fertilizers that damage the 
microorganisms designed to “fix” nutrients in the soil. Used in 
combination with tilling and pesticide application, nutrients in chemical 
fertilizers that are not immediately available to the plant wash through 
the soil and can end up in water tables and ponds.  Just as they have 
destroyed the balance of the food web in the soil, the chemical run 
off can cause far-reaching damage to the balance of life in ponds, 
waterways, large bodies of water, and the water supply.  

Organic gardeners avoid the use of chemical fertilizers, but nutrient 
runoff can still occur when the soil lacks structure and adequate 
microbial life to support the cycling of carbon, nitrogen and other 
nutrients.  Beneficial bacteria and fungi form the base of a food chain in 
the soil that ensures not only the cycling of nutrients, but also the release 
of sticky, aggregating substances called glomalin and other structure-
building soil components that minimize nutrient runoff.  

As bacteria and fungi convert carbon-rich organic materials into forms 
of nitrogen and nutrients available to plants, they feed protozoa, algae 
and nematodes, and earthworms that also improve soil structure when 
they move through the soil and release their own forms of aggregate-
building substances.  Good soil structure further contributes to nutrient 
retention by providing increased surface volume and a variety of particle 
aggregates to which nutrients like nitrogen, sulfur, and phosphorus can 
cling. 

The pore space created by organisms and roots in soil with stable 
structure also encourages capillary water retention that holds onto 
moisture through electrical charges (rather than the gravity powered 
movement of water in drainage).  The pores allow water to infiltrate the 
soil evenly and retain more moisture and nutrients. Gardeners want their 
soil to provide drainage during heavy rains while maintaining an internal 
supply of nutrients and water during mild drought periods.  A well-
structured soil can hold onto nutrients and moisture through a balance 
of energy exchange and microbial life.  

Nutrient runoff in a conventional garden occurs most frequently 
from continued application of chemical fertilizers that damage the 
microorganisms designed to “fix” nutrients in the soil. Used in 
combination with tilling and pesticide application, nutrients in chemical 
fertilizers that are not immediately available to the plant wash through 
the soil and can end up in water tables and ponds.  Just as they have 
destroyed the balance of the food web in the soil, the chemical run 
off can cause far-reaching damage to the balance of life in ponds, 
waterways, and the human water supply.  

In an organic garden, where synthetic fertilizers are avoided, nutrient 
runoff can still occur when the soil lacks structure and adequate 
microbial life to support the cycling of carbon, nitrogen and other 
nutrients.  Beneficial bacteria and fungi form the base of a food chain in 
the soil that ensures not only the cycling of nutrients, but also the release 
of sticky, aggregating substances called glomalin and other structure-
building soil components that minimize nutrient runoff.  



                                                         

ENVIRONMENTAL EDUCATION IN THE COMMUNITY GARDEN
 

RESOURCES:

LESSON PLAN 3

OBJECTIVE:
Teach gardeners about the relationship between nutrient availability, 
soil structure, microbial life, and water retention in garden soils. 

Demonstrate the water holding capacity in different soil structures 
while discussing the impact of gardening practices on soil structure. 

MATERIALS NEEDED:

•	 Two 1-quart wide-mouth mason jars
•	 Two 10 in X 10 inch pieces of mesh or screening 
•	 One fist-sized chunk of undisturbed soil with well-aggregated 

structure (small enough to fit in jar mouth) 
•	 One fist-sized chunk of heavily worked soil with poor, 

compacted structure
•	 One root-bound seedling in a small container with a drainage 

hole
•	 Second sample of poorly structured, overworked soil 

ACTIVITY:

1.	 Mold mesh or screening into each jar so that the bottom 
of the mesh extends into the jar and can be wrapped and 
secured around the jar lid.  You are making a suspended 
cage for the soil samples so that the chuck of soil will not 
rest on the bottom of the jar.  

2.	 Insert each soil example into separate jars. 

3.	 Fill both of the jars with water. 

4.	 Encourage the gardeners to observe how quickly the soil 
with poor structure breaks apart while the well-aggregated 
soil holds its shape longer. 

5.	 While conducting the test, discuss microbial activity in 
relationship to soil structure and the microbes’ role in 
locking nutrients into the soil food web cycle. 

6.	 As a second example, pour water on the soil surface of 
a very root-bound seedling to show gardeners how the 
plant absorbs water and nutrients within a tightly bound 
network of roots. Ask gardeners to note the drainage rate 
and way the soil looks after being watered. 

7.	 Lift plant and root block out of container and allow 
gardeners to look closely at the network of roots.  Explain 
the difference between potting soil and garden soil and 
the benefits to keeping that network of roots in the soil 
after the plant is spent.  

8.	 Fill the empty container with the second sample of 
poorly structured soil.  Pour water on the surface and ask 
gardeners to observe how the water passes through the 
soil, how it compares to the root bound example, and how 
much soil leaks out as the water drains.  

Lowenfels, Jeff and  Wayne Lewis, Teaming with Microbes: The Organic Gardener’s Guide to the Soil Food Web,                                       	
       Timber Press, Portland and London, 2010. 

www.nrcs.usda.gov

Slake aggregate test. 
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SOIL STRUCTURE SLAKE TEST


