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Soil Fauna Grouping Methods

Swift et al., 1979



Soil Fauna Groups & Ecosystem Function

Nielsen, 2019



Soil Fauna Groups & Environment

María Jesús I. Briones, 2014
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Grouping Soil Fauna by Environmental Responses
to Predict Impacts on Ecosystem Functions
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Using Factor Analysis to Group Fauna 
Based on Responses to Environmental 

Conditions 
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Factor Analysis
Sample 
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Structural Equation Modelling

• Traditional SEM
• Variance-covariance matrices

• Piecewise SEM
• Linear regressions

GOAL: Determine relationships between variables 
with directionality 
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Organic Grain Cropping Systems Experiment



OGCS Legacy Effects Trial
1.2.A

2.4.B

3.3.B

1.1.A 1.1.B 1.4.B 1.4.A 1.3.B 1.3.A 1.2.B

2.3.B 2.3.A 2.2.
B

2.2.A 2.1.B 2.1.A 2.4.A

3.2.B 3.2.A 3.1.B 3.1.A 3.4.B 3.4.A 3.3.A

4.4.B 4.4.A 4.3.B 4.3.A 4.2.B 4.2.A 4.1.B 4.1.A

1.2.A

2.4.B

3.3.B

1.1.A 1.1.B 1.4.B 1.4.A 1.3.B 1.3.A 1.2.B

2.3.B 2.3.A 2.2.
B

2.2.A 2.1.B 2.1.A 2.4.A

3.2.B 3.2.A 3.1.B 3.1.A 3.4.B 3.4.A 3.3.A

4.4.B 4.4.A 4.3.B 4.3.A 4.2.B 4.2.A 4.1.B 4.1.A

• Evaluate legacy effects 

• Experiment area was 
moldboard plowed, then 
disked and harrowed

• Sorghum sudangrass crop

• After planting, no further 
management before 
termination



Response Variables

Soil Characteristics

Soil Invertebrates

Above Ground Plant Biomass

36 days before planting

34 and 70 days after planting

Soil Surface Moisture

Aggregate Stability

Respiration

Active Carbon
Organic Matter pH

Nitrate

Phosphorus
Potassium

Calcium

Magnesium
Total Abundance

Family Abundances

Community Composition

Indicator Species

Crop Biomass
Total Weed Biomass

Annual Weed Biomass

Perennial Weed Biomass

Weed Species Richness

Weed Community Composition

Indicator Species

63 days after planting



Agroecosystem Interactions
Piecewise Structural Equation Modelling
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SEM: Above Ground Biomass

WeedsF1

Crop Biomass

(1) http://purdueturftips.blogspot.com (2) https://courses.missouristate.edu (3) https://www.canr.msu.edu

Yellow Nutsedge

Giant Foxtail
Yellow Foxtail

Sorghum Sudangrass



SEM: Soil Characteristics
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Multiple soil characteristics were predictive of FaunaF1

Phosphorus
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FaunaF2 only impacted by respiration

Respiration FaunaF2
R2
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WeedsF1 only impacted by soil moisture

Soil Moisture WeedsF10.65

R2
m=0.32; R2

c=0.32



Crop biomass impacted by diverse factors
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FaunaF2
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Complete SEM model for 
Organic Grain Cropping Systems
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Weeds mediate soil moisture effects on 
crop productivity

WeedsF1

Crop Biomass

-0.38

R2
m=0.49; R2

c=0.50

Soil Moisture 0.65

Wikipedia.co
m



Soil invertebrates mediate microbial community 
effects on crop productivity

Respiration FaunaF2

Crop Biomass

0.31R2
m=0.15; R2

c=0.48

R2
m=0.49; R2

c=0.50

0.34

Rhodacaridae

Isotomidae

Onychuridae
Zhalnina et al. 2018 



Main Take-Aways from Example
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What does this mean for soil ecology?

Another option for identifying correlation structures 
between taxa in a diverse dataset 
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What does this mean for soil ecology?

A technique to consider to when analyzing how soil 
fauna communities and their interactions contribute 

to ecosystem services

Ecosystem 
Services



What are the next steps?

• Determine which taxonomic level of identification 
is best when applying these statistical techniques

• Explore fauna relationships using these techniques 
in different environmental contexts
• Forests

• Other Cropping Systems

• Tropical Environments
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