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Outline

 Importance of residues and roots 
in soils with low organic matter

 How decomposition of plant 
residues releases nutrients

Specific questions…
 Do cover crop mixtures 

increase microbial biomass 
and/or activity?

 If so, can better production be 
achieved?

 How can we practically 
measure soil biology on farms?











What is soil biology



http://www.chromographicsinstitute.com/2013/02/some-notes-about-soil-frdr-elaine-ingram/



Surface residues important

Roots important

Fueling soil biological activity



What do soil organisms need?

Suitable habitat
 Something to hold onto
 Water
 Oxygen
 Balanced pH

Carbon sources to consume
Access to nutrients
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Impact of soil biology on plant residues



Fungal mats can sometimes be seen decomposing 
plant residues



Decomposition dynamics of peanut residue

Data from Mulvaney et al. (2017) Agron. J. 109:696-705
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Do multi-species cover crops increase soil 
microbial biomass and activity?



Location of on-farm trials

Blue Ridge
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Soil Microbial
Biomass Carbon
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Franzluebbers (unpublished data)
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Franzluebbers (unpublished data)
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How can we practically measure soil biology 
on farms?

8-12” depth  

Soil-test biological activity
– aka the flush of CO2 following rewetting of dried soil
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Multiple-species cover crop
NMIN = -15 + 0.31 * STBA
r2=0.85 ***
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NMIN = -1 + 0.27 * STBA
r2=0.81 ***

Franzluebbers (unpublished data)

Predicting soil nitrogen availability with soil-test 
biological activity

Relationship between N 
mineralization and STBA 
was independent of 
cover cropping approach



Putting STBA to the test on 
farms in the Carolinas and 
Virginia in 2017 and 2018

On-farm corn trials
48 with multi-species cover crops
19 with single-species cover crop
37 with no cover crop



Summary of corn grain yield response trials

Response Multi-species 
cover crop

Single-species 
cover crop

No cover 
crop

Soil organic C (%)
0-4” depth

2.19 2.04 1.77= >

N mineralization 
(mg/kg/24d)

86 65 59> =

Soil-test biological 
activity (mg/kg/3d)

297 205 180> =

Maximum yield 
(bu/acre)

166 175 132= >

Relative yield
(w/o sidedress N)

0.80 0.67 0.68> =

N factor at low CVT
(lb N/bu grain)

0.88 0.96 1.42= <

Franzluebbers (unpublished data)
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Soil-test biological activity predicts N needs in 
grazing systems too…

Prediction is not perfect, 
but reasonable…
Good grazing management and 
building soil health fit together!

Franzluebbers et al. (2018; Agron. J. 110:2033-2049 and unpublished data)



Summary

Soil-test biological activity effectively indicates 
greater N supply with long-term improvement 
in biologically active soil organic matter

Cover crop roots and residues are important to 
fuel soil microbes

Nutrients are released slowly with 
decomposition of plant residues

Soil microbial biomass and activity may be 
enhanced with multi-species cover crops, but 
any cover is better than no cover
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