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West and Post, 

2002  
Data based on 67 L.T.E.s 

No- 

tillage 

Crop  

rotation 

Δ S.O.C. (t C ha-1 y-1) 0,4-0,7  0,1-0,3 

Time for the new “steady state” 20 years 40-60 years 

Lal, 2008  
No- 

tillage 

Crop  

rotation 

Δ S.O.C. (t C ha-1 y-1) 0,1-0,4 0,05-0,02 



S.O.C. changes under CT and NT 
 (1986 - 2014)  (0-30 cm)   

Δ   S.O.C.  (28 years) (t C ha-1 anno- 1 ) (Mazzoncini et al., 2015) 

CT= conventional tillage - 0,06 

NT= no-tillage + 0,47 

y = -0,0009x2 + 3,6469x - 3524,1 
R² = 0,8429 

y = -0,0134x2 + 54,042x - 54437 
R² = 0,9889 
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Δ   S.O.C.  (t C ha-1 anno-1)  

Pretty and Ball (2001) 0,30 - 0,60 

Foereid and Hogh-Jensen, 2004  0,40 - 0,50 

Freibauer et al., 2004 (global estimate) 0,10 - 0,80 

Follett et al., 2004      0 - 0,50 

Organic farming and soil organic 

carbon sequestration 



MASCOT Long Term Experiment 

 (Mediterranean Arable Systems COmparison Trial ) 
 

Centro Interdipartimentale  
di Ricerche Agro-Ambientali (CIRAA)  

   Conventional farming:  - 0,05 

   Organic farming:     + 0,23  

  



 
 

Lal, 2008 NT 
No-tillage 

NT + CC 
No-tillage + 
cover crop 

NT + CC 
+ manure 

∆   S.O.C. 
(t  C ha-1 year-1) (0-30 cm) 

 

0,30   
0,50 

0,50 
0,80 

0,80  
1.20 

CIRAA 1993-2008         

    ∆   S.O.C.  (t  C ha-1 year-1) (0-30 cm) 

    with cover crops:         without cover crops:  

     CT     + 0,29     -  0,22  

    NT    + 0,93     + 0,28 
  



 
  

 
Circles:       no CC;  

Triangles:   CC+ no leg. 

Squadres:  CC+ leg. 

Diamonds: CC+ leg.+ 

 

empty:       N0 

horizont.:   N100  

crossed:      N200 

full:               N300 

 

 

(Mazzoncini et al.,2011) 



ORGANIC  
FARMING 

WEED CONTROL 
ORGANIC FERTILIZATION 

MACHINERY 
KNOWLEDGE 

Reduced tillage and green manures are 
efficient conservation agriculture tools that 
can be adapted to further and faster 
improvement of organic crop production 
systems. 
 
The introduction of these practices must: 

- enhance productivity and nutrient 
use efficiency  

- allow efficient weed management 

- increase biodiversity 

- Increase C sequestration and reduce 
GHG emissions 

- Reduce production costs 
 
These goals will be achieved by adapting 
and integrating conservation agriculture 
techniques (in particular reduced tillage 
and improved use of green manures) into 
organic farming systems to intensify 
biological soil functions like nutrient 
cycling, soil carbon build-up, while at the 
same time optimising management 
protocols for weeds (which are the main 
challenge when introducing minimum 

tillage systems).  

CONSERVATION 
AGRICOLTURE 



Prototyping of farming systems  
 

Current innovations, such as non-inversion tillage with cover crops, 
are promising, but they have to be properly applied in relation to 
climate, soil, crop rotation,  cropping system 
 

So it is necessary to design new organic cropping systems, including 
non-inversion tillage systems with cover crops, able to maintain crop 
yields and to  conserve the environment. 
 
The complexity of the matter requires the combination of farmer 
knowledge and scientific knowledge; as a consequence a new 
“participatory” method of work has to be set up. 
Three experimental systems were tested in Pisa : 
1- REDUCED TILLAGE + GREEN MANURE  for summer crop 
2- REDUCED TILLAGE + INTER-CROPPING for winter cereal 
3- NO-TILLAGE + COVER CROP for summer crop 
4- NO-TILLAGE + COVER CROP for winter cereal 
  



1- REDUCED TILLAGE + GREEN MANURE  for summer crop 

2- REDUCED TILLAGE + INTER-CROPPING for winter cereal 



3- NO-TILLAGE + COVER CROP for summer crop 
  



 

The aims of the experiment were: 
 
i) to test the effectiveness of a crimper roller 

implement  for the termination of a hairy vetch 
cover crop in combination with three different 
rates of glyphosate (0=CR; half dose 2 kg ha-1 =2GL+CR; 

full dose 4 kg ha-1 =4GL+CR); 
 

ii) to test whether the date of termination of the 
cover crop affects the grain yield and the 
productive performance of sunflower directly 
sown on the dead mulch of hairy vetch. To do 
that, three different termination dates were 
compared (early=before hairy vetch flowering; 

medium=at the beginning of vetch flowering; late=at 70% of 
hairy vetch flowering); 

 
iii) to find the best solution combining each of 

the two factors (termination technique and 
date). 

3- NO-TILLAGE + COVER CROP for summer crop 
  



 
 Conclusion 

Organic farmers may use Conservation Agriculture practices as an important tool for 
intensifying biological soil functions in the short-period by increasing structure stability and 
reducing soil erosion, especially under Mediterranean conditions. 

Under Organic Agriculture systems, weed control and organic fertilization are the major 
problem to face shifting from the ploughing systems to the conservative ones  

Summer crop 
 

Replacing shallow ploughing with reduced tillage + green manure  without mineral fertilization 
and chemical weed control may lead to similar crop yields (exp. in the case of sunflower) 

Replacing shallow ploughing with no-tillage + green manure  without mineral fertilization and 
chemical weed control may lead to similar yield (in the case of sunflower) if the cover crop 
is properly terminated . 

Winter crop 
 

Replacing shallow ploughing with reduced tillage + intercropping (legume) without mineral 
fertilization and chemical weed control may improve weed control end mineral nutrition 
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