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5 Reasons Why Soil Biology 
Matters on the Farm 

This article appeared in the Noble News & Views, March 2019 (www.noble.org) 

Success and long-term viability for most agricultural enterprises 
ultimately hinges on the health of their soil. This is true for beef 
operations in the Southern Great Plains to row crop farms in the 
Midwest. For decades, the agriculture industry has focused, 
studied and ultimately understood the physical and chemical 
characteristics of our soil resource (e.g., soil texture, soil pH, 
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etc.). However, until the past few years, little emphasis has been 
placed on the biological constituents and their importance in a 
healthy, functional soil.  

SOIL IS ALIVE AND ACTIVE 
Soil is not simply a medium to grow plants. It is a living 
ecosystem, and it puts on a show if you know where and what to 
look for. A living soil is a complex and dynamic environment with 
as much drama and suspense as a Hollywood movie. A living soil 
features predator-prey conflicts, high-speed action and even 
mutual partnerships. The trouble is seeing the picture. These 
activities are happening every day on the soils we stand on, only 
at the microscopic scale. We often hear of the cast of characters: 
bacteria, fungi, protozoa, arthropods, even earthworms. So 
what’s the storyline? What do they do and why does it matter? 

SOIL BIOLOGY IS ESSENTIAL TO: 

1 DECOMPOSITION OF ORGANIC MATTER AND MATERIAL 
Soil organic matter stores energy and nutrients that are used by 
both plants and soil microbes. Organic matter is a primary food 
source for soil microbes and is a product of biological 
decomposition. One class of bacteria and fungi are decomposers, 
meaning they have the ability to break down organic material 
releasing useful nutrients. While bacteria generally utilize carbon 
sources that are easy to break down (like fresh plant material and 
plant exudates, which are sugars and other metabolites leaked 
from the roots), decomposing soil fungi generally can break down 
tougher sources like cellulose and lignin. Organic matter is a 
primary driver of soil productivity and is the foundation of 



functional soil biology. As goes soil organic matter, so goes the 
soil. 

2 NUTRIENT CYCLING 
Soil biology is a primary driver of nutrient cycling in our soils. Soil 
bacteria utilize active carbon, the fraction directly available for 
use by microbes. Much of this active carbon begins as plant 
exudates. These exudates excreted from plant roots are a 
primary food source and are utilized by soil bacteria directly along 
the plant roots. As the bacteria die, they mineralize and release 
nitrogen contained in their bodies, thus cycling nutrients. The 
microbes themselves constitute a considerable amount of nutrient 
cycling in their own biomass. The microbial biomass or the 
amount of microbes a soil sustains can be 2 to 5 percent of the 
total organic matter in a soil. However, this fraction is self-
motivated and living. This fraction also contains considerable 
amounts of essential plant nutrients. Biologically significant 
amounts of nitrogen, sulphur and phosphorus are mineralized into 
plant available forms and released for uptake when microbes 
expire. Protozoa also play a key role in nutrient cycling by just 
doing what they do. Protozoa are predators. They feed on soil 
bacteria. Soil bacteria have a carbon-to-nitrogen ratio of about 
5:1 while protozoa have a ratio closer to 10:1. As the protozoa 
feed on the bacteria, they consume more nitrogen than they 
need. The excess is excreted and utilized by plants, and the 
cycling process continues. 

As the bacteria die, they mineralize and release nitrogen 
contained in their bodies, thus cycling nutrients. 

3 SOIL AGGREGATION 
Soil aggregation refers to a soil’s ability to hold particles together. 
Soil biology aids in this process by simply decomposing organic 



material and developing organic matter. As organic matter 
increases in soil, the ability to form soil aggregates increases. Soil 
fungi aid in this process by helping the soil physically hold 
particles together. Arbuscular mycorrhizal fungi coat their hyphae 
with a compound called glomalin. Glomalin serves as a protective 
coating to prevent nutrient and water loss as they are transported 
to the plant. Glomalin also serves as a soil glue and helps stabilize 
soil aggregates. These processes, along with many others, 
improve soil structure and helps soil resist disruptions like wind 
and water. 

4 NUTRIENT AVAILABILITY 
Nutrient availability is also positively impacted by microbial 
activity. Soil fungi plays a large role. Soil fungi form long strands 
called hyphae. These hyphae extend through the soil between soil 
aggregates, particles and rocks. Mycorrhizal fungi form 
mutualistic relationships with plants. Mycorrhizal fungi utilize 
carbon from plant roots. In exchange, the fungi helps solubilize 
phosphorus and other nutrients, making them available for plant 
use. This process essentially extends the reach of plant roots, 
increasing their ability to tap nutrients. Some soil bacteria form 
symbiotic relationships with plants to increase nutrient availability. 
Rhizobium bacteria infect the root hairs of specific legume 
species. In exchange for carbon, this bacteria fixes atmospheric 
nitrogen. This nitrogen is available for the plant itself to use. 
However, once the plant dies, the excess nitrogen is released and 
available for subsequent plant use. 

5 WATER DYNAMICS 
Through the processes outlined above, soil biology ultimately aids 
in soil water dynamics such as infiltration and water holding 
capacity. As organic matter increases, soil aggregation follows. As 
soils aggregate their particles, the pore space and porosity 



increases. Earthworms also aid in this process by burrowing 
through the soil, creating tunnels for water and roots to travel. As 
pore space increases, the amount of water that can effectively 
infiltrate into the soil profile generally increases. The goal is to get 
the water in the ground and to minimize run off. Soil biology aids 
in that process. A soil’s available water holding capacity is also 
aided by soil biology. Organic matter is very efficient at holding 
water. As biologically active soils increase organic matter, their 
capacity to hold water can increase. This process tends to be 
more effective on coarser soils. Clay substrate soils may have a 
lesser impact as the clay itself is the driver for its capacity to hold 
water. 



The presence of earthworms is an indicator of soil health. Earthworms help 
improve water  



dynamics in the soil by burrowing through the earth, creating tunnels for 
water and roots to travel. 

“Take Care of the Land and the 
Land w ill Take Care of You” 

LOOK -----  The Rich Mountain Conservation District will
be conducting our annual Poultry Producer Workshop on February 
7th, 2022. 



Upcoming Grazing 
Meetings and Seminars: 



⇒ TODAY!  February 1, 2022 – Cool
Season Weed Identification (1PM—
online seminar)
You are invited to attend the weekly grazing 
training sessions by Jeremy Huff, the 
USDA/NRCS state grazing specialist. He offers 
these training sessions as a Zoom meeting 
and the instructions for logging in are 
included in attached flyer. If you have the 
Zoom app on your phone you can just scan 
the QR code on the flyer. If you want to 
watch the presentation on your computer 
there is a link included in the attachment. The 
sessions are normally every Tuesday at 1pm 
so see the attached flyer. 

⇒ February 8, 2022 – Hay Feeding
Strategies Demonstration (1PM—online
seminar)
Next week’s grazing training session provided 
by Jeremy Huff.  See the attached flyer. 

⇒ February 8, 10, 15, 17, 2022 – Forage
Management from the Ground Up



Training (times and location to be 
announced)  
THIS TRAINING HAS BEEN 

POSTPONED Please call Polk County Extension
(479)394-6018 for more information.

⇒ The National Center for Appropriate
Technology (NCAT) is a national
organization started in 1976 to provide
sustainable agriculture technology information
to small farmers.  Their events page includes
many online and in-person agriculture training
events from around the country:
 www.ncat.org/events/.  Here is also a link to 
their very popular sustainable agriculture 
training program for military veterans:  
www.armedtofarm.org.  

⇒ February 18-19, 2022 – Ark-La-Tex
Regenerative Agriculture Conference
(Texarkana, Texas)
This is a 2 day conference and Greg Judy will 
be a speaker.  For more information visit their 
website at: 2022 Conference | Ark-La-Tex-
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Regenerative Agriculture 
(arklatexregenerativeag.com), email: 
john@arklatexregenerativeag.com, or call: 
(903)650-7126. 
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Did you know? 
Archived copies of the “POLK COUNTY 

GRAZIER” are now available on the Rich 
Mtn. Conservation District website at: 
Publications - Rich Mountain Conservation 

District (rmcd.org)

Sent on behalf of the Rich Mtn Conservation District. 
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Thanks for your interest in grazing management and 
conservation, 

Steve Swall 
District Conservationist 
USDA-Natural Resources Conservation Service 
Mena Service Center (Polk & Montgomery Counties) 
(479)437-6054

Please reply to unsubscribe if you do not wish to receive this 
newsletter. 


