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[bookmark: _Toc229490613][bookmark: _Toc229490861]Change in soil nutrients and enzymes across SAF sites
[bookmark: _Toc229490375]Table S2.1 Changes in soil nutrients and enzyme quantities near trees across the 15 SAF sites. NEAR–FAR differences were estimated using site as a fixed effect, with significance assessed via the Dunnett’s test. Cropping systems: Conv (conventional), CA (soil conservation), OA (organic). Soil type: luvic/calcaric cambisol. Variables: SOC (soil organic carbon), NT (total nitrogen), C:N (ratio), P (Olsen available phosphorus), K (exchangeable potassium), Mg (exchangeable magnesium), EnzTot (Cenz+Nenz+Penz), C/N/Penz (C-/N-/P-related enzymes quantities). Symbols and colours: “++”/“+” significant/marginal positive change (blue/light blue); “--”/“-” significant/marginal negative change (orange/light orange). Significant change: P < 0.05. Marginal significant change: P < 0.10 for nutrients, P < 0.15 for enzymes.
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[bookmark: _Toc229490614][bookmark: _Toc229490862]Simplified mass-balance model for litterfall incorporation and comparison with fertilizers and harvested biomass flows
[bookmark: _Toc229490376]Table S2.2. Simplified mass-balance model for litterfall. We used the Hénin and Dupuis (1945) model to estimate the humification of litterfall after its incorporation into the soil, with applying a humification coefficient of 0.32 for C (Cardinael et al. 2018) and an incorporation coefficient of 0.40 for P (Raguet et al. 2025). We modelled a walnut tree with a linear DBH growth that reached 16.6 cm 14 years after planting. We assumed that the additional fresh OM inputs into the soil through litterfall were homogeneous within a 4 m radius circle around the tree trunk. Walnut litterfall characteristics from Cardinael et al. (2018) were used for C and N content, and global deciduous characteristics from Kang et al. (2010) for P content.
	
	Biomass
	Elements

	
	DM
	units
	C
	N
	P
	units

	Litterfall production

	      Nutrients content
	–
	
	449
	9.2
	0.9
	g kg-1

	      Annual biomass (at 14 yr.)
	9.3 
	kg tree-1 yr-1
	4.2 k
	85
	8
	g tree-1 yr-1

	      Cumulated biomass
	77 
	kg tree-1
	34 k
	706
	69
	g tree-1

	Homogeneous litterfall repartition
within a 4m radius circle

	      Annual inputs
	185 
	g m-2 yr-1
	83
	1.7
	0.17
	g m-2 yr-1

	      Cumulated inputs
	1532 
	g m-2
	688
	14
	1.4
	g m-2

	Litterfall incorporation into the soil

	      Humif. / incorp. coefficient
	–
	
	0.32
	1.00
	0.40
	g g-1

	      Annual humified inputs
	 –
	
	27
	1.7
	– 
	g m-2 yr-1

	      Cumulated humified inputs
	 –
	
	220
	14
	– 
	g m-2

	      Annual inorganic P inputs
	–
	
	–
	–
	0.10
	g m-2 yr-1

	      Cumulated inorganic P inputs
	–
	
	–
	–
	0.83
	g m-2



[bookmark: _Toc229490377]Table S2.3 Nutrient inputs and outputs across cropping systems. Fertilizers inputs and harvested biomass were estimated through interviews with farmers (Method 2.1.4). Nutrient outputs were computed based on soft wheat concentration.
	
	Mass / Biomass
	Elements

	
	DM
	units
	C
	N
	P
	units

	Organic agriculture (OA)
	
	
	
	
	
	

	      Harvest outputs
	179
	g m-2
	75
	2.8
	0.8
	g m-2 yr-1

	      Fertilizers inputs
	–
	
	18
	3.3
	1.7
	g m-2 yr-1

	Conventional agriculture (Conv)
	
	
	
	
	
	

	      Harvest outputs
	510
	g m-2
	214
	8.1
	2.1
	g m-2 yr-1

	      Fertilizers inputs
	–
	
	0
	13.3
	4.0
	g m-2 yr-1

	Conservation agriculture (CA)
	
	
	
	
	
	

	      Harvest outputs
	348
	g m-2
	146
	5.5
	1.4
	g m-2 yr-1

	      Fertilizers inputs
	–
	
	0
	12.5
	3.0
	g m-2 yr-1





[bookmark: _Toc229490615][bookmark: _Toc229490863]Changes in pH, nutrients and enzymes across the 15 sites
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[bookmark: _Toc229490472]Figure S2.1 Mean differences in soil pH in water between NEAR and FAR positions across SAF sites (Step 2 in method). Colors denote cropping systems: blue (conventional), orange (organic), and green (soil conservation). Error bars show 95% confidence intervals (Dunnett’s test). Significance: • P < 0.10, * P < 0.05, ** P < 0.01, *** P < 0.001.
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[bookmark: _Toc229490473]Figure S2.2 Mean differences in (a) total nitrogen and (b) C:N ratio between NEAR and FAR positions across SAF sites (Step 2 in method). Colors denote cropping systems: blue (conventional), orange (organic), and green (soil conservation). Error bars show 95% confidence intervals (Dunnett’s test). Significance: • P < 0.10, * P < 0.05, ** P < 0.01, *** P < 0.001.
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[bookmark: _Toc229490474]Figure S2.3 Mean differences in (a) exchangeable potassium (K) and (b) exchangeable magnesium (Mg) between NEAR and FAR positions across SAF sites (Step 2 in method). Colors denote cropping systems: blue (conventional), orange (organic), and green (soil conservation). Error bars show 95% confidence intervals (Dunnett’s test). Significance: • P < 0.10, * P < 0.05, ** P < 0.01, *** P < 0.001.
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[bookmark: _Toc229490475]Figure S2.4 Mean differences in enzymes activities between NEAR and FAR positions across SAF sites (Step 2 in method): (a) total enzymatic activity, (b) C-related enzymes activities, (c) N-related enzymes activities, (d) P-related enzymes activities. Colors denote cropping systems: blue (conventional), orange (organic), and green (soil conservation). Error bars show 95% confidence intervals (Dunnett’s test). Significance: • P < 0.10, * P < 0.05, ** P < 0.01, *** P < 0.001.


[bookmark: _Toc229490616][bookmark: _Toc229490864]Assessment of OM stabilization by the soil fine fraction
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[bookmark: _Toc229490476][bookmark: _Hlk226972461]Figure S2.5. C saturation across SAF sites as defined by (Hassink 1997): saturation percentage is the ratio of observed SOC to the theoretical potential (Csat) of the soil to stabilize OM by association with the soil fine fraction (<20 μm). The C stabilization potential is estimated using Hassink formulae (Angers et al. 2011): Csat = 4.09 + 0.37 × (Clay + Fine Silt). Colors denote cropping systems: Conv (conventional), OA (organic), and CA (soil conservation). Median values across cropping systems are indicated on the right side of the graph.
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