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Soil	bacteria:	1	billion	in	a	
soil	gram,	corresponding	to	
1000-5000	species		

0.2	µm	

Fungi:	measured	more	than	2000	km	of	hyphae	
(10	%	acOves)	in	1	m2	of	soil	and	more	than	100	
species	in	a	single	beech	forest		

The	soil	structure	is	
the	fruit	of	the	
living	organisms-
mineral	world	
co-evoluOon	
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Mostly from small annelids: small endogeic 
and epigeic earthworms, large enchytraeids 
holorganic, finely homogeneous pulp, 
spherical grains or short cylinders with conic tip 

Mostly	from	anecic	(and	large	endogeic)	earthworms	
organic-mineral,	homogeous	pulp	with	mineral	grains,		
cylindrical	or	more	or	less	isodiametric,	o`en	“boweled”	
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From millipedes: 
Asymmetrical pills with prysmatic tip, holorganic, heterogenous, 
composed of  recognizable plant remains in cluster 

From insects (larval stages of  flies): 
spherical grains lumped together in 2 or 3, holorganic, 
homogeneous, composed of unidentifiable organic fragments 

From springtails: 
holorganic and hemorganic, not in clusters, 
cylindrical, regular bound 
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From small enchytreids: 
holorganic and hemiorganic, in clusters,  
ovoid, fluffy in contour, often compacted when aged 

<< 1 mm 
From mites: 
holorganic, spherical, often in clusters, very regular 
bound 
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Epigeic earthworms 

Enchytreids 
Arthropods 

Large-size fauna 
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Anecic earthworms 
Endogeic earthworms 
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GRANULAR,	FINE	GRANULAR	=	
BIOMACROSTRUCTURED	MATERIALS	
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An	old	earthworm	dropping	
in	a	POORLY	ZOOGENIC	soil	
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Soil	under	anthropic	
pressure:	porosity		is	limited	
to	some	poorly	developed	
root	channels	
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Thank you for your attention !!! 
Contact for joining the Humus group: augusto.zanella@unipd.it    -      HUMUSICA 

Restoring soil 
Restoring humanity 
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