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Source:	h*p://natureiswonderful.com/terre-notre-planete/	

Global	(worldwide)	scale		 Local	(plot)	scale		

SOC	controls	most	soil	func8ons	
SOC:	Soil	Organic	Carbon	

§  Direct	impact	on	soil	quality	
§  A	“hot”	topic	at	all	scales	è	goals	for	cropped	land	?	
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Global	Warming	
Carbon	sequestra8on	
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Soil	stability	
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SOC	and	Physical	proper8es	
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function X	

SOC	

 X1	

C1	

-  Porosity	
-  Water	reten8on	
-  Plant	Available	Water	
-  Air	content	
-  Infiltra8on	
-  Mechanical	proper8es	
-  Stability	
-  Biological	ac8vity	
-  Nutrient	reserve	
-  Depura8on	
-  Etc.	

Is	the	rela*on	always	linear	?	
	More	is	be[er	?	

Goals	for	soil	management	?	
	 	Reasonable	targets	?	
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«increasingly	higher	quan88es	of	
C	 were	 required	 to	 achieve	 the	
same	 level	 of	 aggregate	 stability	
in	soils	of	 increasing	clay	content	
(16-49%	clay)».	

Feller	and	Beare	1997	

Does	clay	content	ma[er	?	
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“Complexed	organic	ma;er	controls	soil	physical	proper*es”	
Dexter	et	al.	2008	

Clay:SOC	ra8o	and	determina8on	of	the	
physical	proper8es	:	“complexed”	OC:	COC	
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Dexter	et	al.	2008	

Permanent	pasture	
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Many	ques8ons	with	the		
empirical	COC	approach	
§  Different	databases	along	the	

study	
§  Different	soil	types	(bed	rock,	

pedogenesis)	
§  Decreasing	n	à	less	samples	

and	more	sandy	soils	along	the	
graph	

§  Methods	for	volume	
measurement	?	Field	water	
content	?	

§  Structural	state	of	the	
samples	?	

§  Op8mum	for	r,	but	for	the	
proper8es	?	

§  Etc.	
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§  Large	scale	sampling,	
unique	soil	order	and	bed	
rock	(Cambi-luvisol)	

§  Shrinkage	analysis	

§  VESS	scoring	of	the	samples	
analysed	

§  Discuss	SOC	effect	on	
physical	proper8es	

§  Similar	mineralogy,	large	
texture	and	SOC	ranges	

§  Volume	at	controlled	matric	
poten8al	

§  +	other	physical	parameters	

§  Classes	of	structural	quality	
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Adapted	from	Ball	et	al.	(2007)	by	Johannes	et	al.	(in	prep).	



hepia	-	Agronomie	Sampling	site:	Swiss	plateau	

9	

§  120	km	across	the	Swiss	plateau		
§  157	undisturbed	samples	randomly	collected	
§  From	spring	to	autumn	(2012	–	2014).	Topsoil	(5-10	cm)		
§  3	different	managements:	No-8ll	;	Conven8onal	8llage	;	Permanent	pasture	

EGU	-	2016	

Cambi-Luvisol	on	
morain	-	molasse	
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Soils	with	good	VESS	score	
Volume	at	-10	hPa	and	air-dry	
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R² = 0.86 
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§  There	is	no	op8mum	of	the	correla8on	between	
clay:soc	ra8o	and	the	physical	proper8es	
§  Also	true	for	other	parameters	than	bulk	volume,	e.g.	
Structural	porosity	

§  The	maximum	correla8on	is	obtained	when	all	the	
SOC	is	taken	into	account	n	≈	7	

§  The	correla8ons	are	much	larger	than	in	Dexter	et	al.,	
2008		

§  What	about	the	physical	effect	of	SOC	and	clay:SOC	
ra8os	?	
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Rela8on	with	physical	proper8es	
Good	VESS	score	(<	3)	
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Segmented	

Logarithmic	

Linear	

No	significant	
breakpoint	

R2	is	not	
improved	

The	rela8on	between	SOC	or	clay:SOC	and	
physical	proper8es	is	linear	
R2	always	higher	with	SOC	than	with	clay:SOC	
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Does	clay:SOC	ma[er	for	soil	quality	?	
OpYmum	raYo	
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Dexter	et	al.	2008	
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Does	clay:SOC	ma[er	for	soil	quality	?	
Minimum	raYo	
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n=10	and	VESS	Score=3		
(limit	of	acceptable)	
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hepia	-	Agronomie	Conclusions	(for	this	soil	!)	
§  SOC:	for	physical	proper8es,	the	more	is	the	best	
§  There	is	no	clay:SOC	op8mum	ra8o		
§  However,	n=	10	is	a	“reasonable	goal”	–	good	

agreement	with	VESS	=3	
§  This	soil	shows	a	“Maximum	possible	SOC”	at	n=7	
§  n=13	is	average	value	of	the	VESS	scores	>	4	:	

unacceptable	ra8o	
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