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POXC
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Potential biological soil 
health tests for farmers:

ÅCost-effective
ÅLogistically feasible
ÅAir dried & stored 

samples are OK 
ÅPotential to be scaled-

up to commercial labs
ÅSensitive to management

Carbon Nitrogen

Chemical 
Test

Incubation

1. Are these tests related 
to soybean yield?

2. Are they related to 
management practices?



1. Are these tests related to soybean yield?

ÅOn-farm approach 
ς 1 sample per field



1. Are these tests related to soybean yield?

ÅOn-farm approach 
ς 1 sample per field

ÅPOXC was linked to 
soybean yield, likely 
because it is closely 
tied to organic 
matter! 



2. Are these tests related to management practices?

ÅDrainage Class
ÅCrop Rotation
ÅpH

ÅDrainage Class

ÅLatitude
ÅCrop Rotation
ÅTexture Class

ÅTexture Class
ÅManure

POXC

Min C

ACE - N

PMN

Å Inherent properties determine capacity to increase these 
values. 

Å Crop rotation & manure  use did impact levels, but there 
are many confounding factors. 



For more info ς 
check out this 
recent pub!



Can we use long term trials to 
look at management impacts?

Severo Silva et al., 2026 Ag, Env, & Eco  https://doi.org/10.1016/j.agee.2025.109950

ÅEach site was 
replicated

ÅMeasured 10+ soil 
health indicators

https://doi.org/10.1016/j.agee.2025.109950


Severo Silva et al., 2026 Ag, Env, & Eco  https://doi.org/10.1016/j.agee.2025.109950

Controlled drainage 
(2 locations ς ND & 
MN) had no effect.

More research 
needed on this in the 
Red River Valley!

https://doi.org/10.1016/j.agee.2025.109950


Severo Silva et al., 2026 Ag, Env, & Eco  https://doi.org/10.1016/j.agee.2025.109950

Other practices had 
more sites ς so we 
used a metanalysis 
approach!

https://doi.org/10.1016/j.agee.2025.109950


Severo Silva et al., 2026 Ag, Env, & Eco  https://doi.org/10.1016/j.agee.2025.109950

Other practices had 
more sites ς so we 
used a metanalysis 
approach!

Only Min-C & WEOC 
ƘŀŘ ŀƴ ŜŦŦŜŎǘΧ

https://doi.org/10.1016/j.agee.2025.109950


Severo Silva et al., 2026 Ag, Env, & Eco  https://doi.org/10.1016/j.agee.2025.109950

Only Min-/ ϧ ²9h/ ƘŀŘ ŀƴ ŜŦŦŜŎǘΧŀƴŘ ƻƴƭȅ 
from cover cropping.

https://doi.org/10.1016/j.agee.2025.109950


Lessons Learned ς Soil Health Testing

ÅSome soil health tests relate to crop yield ς likely 
due to their link to organic matter.

ÅIn a multistate long term study, the only practice 
that moved the needle was cover cropping!

ÅSoil Health =/= Soil Health Tests
ÅSoil health tests are an imperfect way to try to 

characterize the bigger picture of health



Dr. Carlos Pires ς NDSU Extension Soil Health

ά{ƻƛƭ IŜŀƭǘƘ tǊƛƴŎƛǇƭŜǎέ 
are a helpful 
framework to 
introduce projects:

ÅResidue 
Management

ÅCover crop variability

ÅPhosphorus & AMF



soil 
health

Soil 
erosion

Conserving moisture, and enhancing long-term 
productivity.

No-till in the Red River Valley is needed!



But ς no-till is challenging in our climate!

Less corn residue is 
decomposed

slow soil warming and drying

Delaying planting and 
potentially emergence.



ÅMain treatment: Planter 
options

ÅSplit treatment: Residue 
level
ÅNo residue
Å100 bpa corn crop (removed 

½)
Å200 bpa corn crop (left all)
Å300 bpa corn crop 

(doubled)

B. Maembe 
NDSU MS Student

Does residue quantity impact no-till 
feasibility? 



Highest residue levels had reduced yield.
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Valley City  - 2025

Residue level

Double Half Leave Remove



Corn residue had a protective effect for some foliar disease!

Valley City  - 2025



Corn residue had a protective effect for some foliar disease!

Valley City  - 2025



Highest residue levels had reduced yield.

Down Pressure Setting

High Low
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Casselton - 2024

Two planters in 2024 ς similar trend. 
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This is an ongoing study ς future analysis will include:

Greenhouse gas 
measurements

Soil moisture, temperature, & 
nutrient levels



No- till can be applied in heavy clay soils  with the right planting 
strategies 

Our typical converted no- till planter had difficulties with the heavy 
residue

Residue quantity matters ς diminishing returns

Lessons Learned #2



Reduced Pollution
Sustainable 
Productivity

Ecosystem services

Cover crops are planted during fallow periods to improve soil health

Soil Health & 
Agronomic 
Benefits

Erosion 
Potential

Soil Organic 
Matter

Recovered 
Nutrients

Societal Benefits


