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1  PURDUE EXTENSION

How can farmers and gardeners increase soil 
organic matter?

INTRODUCTION

Although organic matter (OM) accounts for only a 
small percentage of the soil volume, it is a critical 
soil component. Microorganisms in the soil break 
down OM to simpler compounds that plants use. 
OM is used continually so must be added regularly.

Soil organic matter is a mixture consisting of 
various compounds — simple sugars, cellulose, 
proteins, and others — derived primarily from 
plants and microbes. It represents only a small 
fraction of soil by mass (2 percent to 4 percent), 
but plays a disproportionate role in soil function. 

Organic matter improves soil productivity 
through physical, chemical, and biological ac-
tions. It supplies plant nutrients, provides surfaces 
that hold nutrients, facilitates drainage, stores soil 
water, and increases soil microorganism (mainly 
bacteria and fungi) and earthworm activity. Be-
cause OM enhances soil’s water-holding capacity, 
soils high in OM are more resistant to periods of 
drought. 

In contrast, when organic matter is depleted due 
to erosion, repeated tillage, and/or removal of 
crop residues from the field, the soil’s ability to 
hold water and nutrients is greatly diminished. 
When OM is lost, soils lose their physical struc-
ture, becoming hard, compacted, and cloddy. 
This decreases soil pore space, where water and 
air reside. 

Decreased pore space makes less oxygen available 
for plant roots to grow, and less water available 
for healthy plant growth. When soil pore space 
decreases, less water can soak into the soil, and 
runoff increases. Beneficial organisms — those 
that suppress disease and break down organic 

residues — do not function as well with reduced 
oxygen and water in the soil. This, in turn, reduces 
the soil’s nutrient storage and availability. Growers 
therefore should strive for both OM stabilization 
and mineralization processes to ensure short-term 
crop productivity and to build long-term soil 
resilience.

Gardeners can increase OM by adding compost, 
leaves, or other biological products such as animal 
manure, crop residues, municipal yard waste, and 
bio-solids. Farmers can increase OM by adding 
biological waste from their farms, using reduced 
tillage or no-till cropping systems, and using cover 
crops. Cover crops also slow the movement of wa-
ter across fields so more water can infiltrate, which 
reduces erosion. Some farmers are experimenting 
with dual cropping to increase soil cover and 
harvest.

TOOL KIT 

o Three fact sheets:
– Natural Resources Conservation Service

(NRCS): Healthy Soils Are: high in organic
matter

– Natural Resources Conservation Service
(NRCS): Healthy Soils Are: covered all the
time

– The Ohio State University: No-Tillage
Impacts on Soil Carbon, Nitrogen and Water

o OM Worksheet

Fun Fact: The USDA notes that a field can 
store 20,000-25,000 gallons more water per 
acre for every 1% increase in OM.
Use cover crops and no-till to increase OM 
over time (may take 20 years).



PURDUE EXTENSION 2

     1. Read the two NRCS and the Ohio  
      State fact sheets.

     2. Complete the OM Worksheet.

3. Make a poster that shows these three key 
 aspects of healthy soils: high in OM, well 
 structured, and covered. Your teacher will 
 indicate if you should make an electronic 
 poster (example, using PowerPoint) or one on  
 poster board.
 – Review the poster suggestions in Table 1. 
 – Ask a friend or adult to look at your poster  
  and share what they learned. 

4. (optional) Make a compost pile to see how soil  
 rich in organic material can be formed. You can  
 find how to do this by talking to a Master 
 Gardener or doing an internet search.

     Share What Happened: Why  
     is organic matter important for  
     soil?

Apply: How can you increase the organic matter 
level in a garden? How can you increase the OM 
level in a farm field? 

Generalize to Your Life: Why is it important 
for farmers and gardeners to work to increase OM 
levels?

DO
IT

Cha
t

     DIG DEEPER

	 	 	 	 	 •	 Perform	a	slake	test	on	three	to		
      five soils.

GLOSSARY   

Dual cropping: Also called double-cropping. The 
practice of planting a second crop immediately 
after the first has been harvested, or even before it 
has been harvested. A similar practice in garden-
ing is companion planting.

Companion planting: Intensive gardening prac-
tice to better utilize space, reduce weeds, and, 
sometimes, deter pests. An example of companion 
planting is planting tomatoes with marigolds, 
which repel some tomato pests. 

 

OM WORKSHEET

From Healthy Soils Are: high in organic matter

1. How many years of tillage does it take, on average, to lose the OM in a cleared and planted  
 woodland or plowed prairie? 

 

2. How many positive influences (benefits) of high levels of OM does this publication list? List  
 three of them.

 

 

 



3  PURDUE EXTENSION

OM WORKSHEET (continued)

3. List the three ways recommended to increase OM.

 

 

 

4. What are the two categories of OM? 

 

 

From Healthy Soils Are: covered all the time

5. Complete the following sentence: Ground cover (both living and residues) limits the
 , shades the soil from , and traps .

6. How does a single raindrop start the process of erosion? 

 

 

7. How much can you increase residue decomposition by providing good habitat for organisms  
 that decompose residues and recycle nutrients for crops? Up to %

From: No-Tillage Impacts on Soil Carbon, Nitrogen and Water 

8 & 9. List the six benefits of no-till that can be expected in many Corn Belt soils of the U.S.

 

 

 

 

 

 

Other

10. The chart shows the percentage of soil erosion based on the amount (percentage) of residue 
  due cover left on a field. Graph the relationship in Excel or on graph paper.

Residue 
cover, %

0 10 20 30 40 50 60 70 80 90 100

Soil loss 
decline, %

0 25 50 64 75 82 85 88 92 94 95
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