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Agregate stability (AS)
is positively
correlated with
biological parameters:
Eartwhorm biomass
and bacterial
biomass are strongly
correlated with AS,
and in a less extend
earthworm
abundance and
fungy biomass

AS is also strongly
correlatde with total
Carbon
By contrast, soil
tillage depth and pH
are negatively
correlated with AS. 

No correlation are
observed with climate
properties.
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Conclusions and perspectives

Aggregate stability is a key indicator of soil health, particularly its resistance to erosion caused by wind and rain [1]. It depends on various physical,
chemical, and biological factors, whether internal (specific to the soil) or external (dependent on climate and land use) [2]. Among these factors, soil
organisms, especially earthworms and microorganisms (fungi and bacteria), play an important role [3]. However, their exact contribution is unclear
and requires further research. 
MINAUTOR project (EJP-Soil program) aims to identify the relashionships between soil biodiversity and ecological production functions (EFP). In our
case, the objectives are :

Identify the relationship between structural stability and soil biological, chemical, and physical parameters
Identify some key erthworm spieces influencing aggregate stability

3 Soil aggregate stability tests  ([1] Le Bissonnais, 1996)
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9 Long Term Experiments sites (organized
in 3 or 4 random blocks) dealing with
reduced tillage  and fertilization

Next steps:
Accumulate data from various international projects to expand the existing database and explore the results on a larger scale
go deeper in the analysis of interaction between earthworm and aggregate stability in order to better understand the rôle of
earthworm in soil structuration: could we identify key earthworm species invoved in this physical propertie? does AS related to
eartwhworm growth stage (juvenile, adult)?"
Explore more parameters such as Na, carbonates, root biomass, plant diversity, previous crop,...
apply some statistical tools to identify causal effect more than correlation
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Fast and slow wetting tests are strongly correlated with biological parmeters, while
mechanical breakdown is mainly correlated with Total carbon and texture (negatively for
sand).

Within ecological
groups, endogeic and
epi-anecic (Lumbricus
genus) are the most
correlated with
aggregate stability.
Epigeic earthworms do
not seem to impact
structural stability. 
For all ecological
group, it is more
relevant to consider
biomass rather than
earthworm abundance
when assessing
interaction between
earthworms and
aggregate stability.

Our study, conducted in 9 sites across Europe covering different pedological and climatical contexts,
shows that aggregate stability is clearly driven by biological factors (earthworms, bacteria and fungy).
Among earthworms, only endogeic and epi anecic ecological groups are linked to soil stability.
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Fast wetting test is more correlated with Epi-anecic (Lumbricus genus) ecological group,
while mechanical breakdown is mainly correlated with Endogeic ecological group.

Slow wetting test is well correlated with both Endogeic and Epi-anecic (Lumbricus genus)
ecological group.

Slaking (fast wetting)
Breakdown caused by the
compression of the
entrapped air during
wetting

Mechanical breakdown
Simulate a raindrop impact
on a wet soil (shakking
after pre-wetting
aggregates in ethanol)

Slow wetting 
Simulate field condition of
wetting under gentle rain
(wetted with controled
tension)

Soil samples : 
Dried
3-5 mm

n = 107

n = 107


