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Figure SM1. Change with agroforestry (%) and 95% confidence intervals, and number of observation (n) of the twenty-two reviewed studies. The blue circle represents the mean effect and 95% confidence intervals.
Table SM-3. Study heterogeneity based on random-effects model. The effect size index is the standardized difference in means.
	Mean effect size 
	-1.004

	95% confidence intervals
	-1.515 to -0.492

	Z-value
	3.844

	P-value (alpha of 0.05)
	<0.001

	Q-value
	72.644

	Degree of freedom
	20

	P-value (alpha of 0.100)
	<0.001

	I-squared 
	72%

	Tau-squared
	0.873

	Tau
	0.934

	95% prediction intervals
	-3.034 to 1.027



[bookmark: _GoBack][image: ] Figure SM-2. Funnel plots of: a) standardized difference in means by standard error of observed study; b) standardized difference in means by precision (1/Standard error) of observed study; c) standardized difference in means by standard error of imputed missing study; d) standardized difference in means by precision (1/Standard error) of imputed missing study. In blue the point estimate and observed studies; in red the imputed point estimate by the Trim and Fill method.
Table SM-4. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 1

	Factors 
	P-value
	Levels

	System type
	0.641
	Alley-cropping; Silvo-arable; Silvo-pastoral

	Study ID
	0.028
	29; 141; 160; 161; 210; 247; 251; 260; 263; 264; 315; 335; 336; 348; 379; 382; 427; 473; 534; 555; 558; 591

	Location
	0.218
	France; Greece; Italy; Morocco; Portugal; Spain

	Year
	0.259
	2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020

	Least Squares Means for fixed effects

	System type
	Estimated mean
	Standard error

	Alley-cropping
	-0.5776
	0.1991

	Silvo-arable
	-0.3102
	0.2646

	Silvo-pastoral
	-0.4665
	0.2069


 

Table SM-5. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 2

	Factors 
	P-value
	Levels

	Tree species
	0.030
	Ash tree; Chestnut; Cork oak; Holm oak; Olive; Poplar; Walnut

	Study ID
	0.051
	29; 141; 160; 161; 210; 247; 251; 260; 263; 264; 315; 335; 336; 348; 379; 382; 427; 473; 534; 555; 558; 591

	Location
	0.216
	France; Greece; Italy; Morocco; Portugal; Spain

	Year
	0.154
	2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020

	Least Squares Means for fixed effects

	Tree species
	Estimated mean
	Standard error

	Ash tree
	-1.43
	0.551

	Chestnut
	0.27
	0.568

	Cork oak
	-0.64
	0.382

	Holm oak
	-0.26
	0.230

	Olive
	-0.80
	0.237

	Poplar
	0.04
	0.551

	Walnut
	-0.18
	0.258

	[bookmark: _Hlk127612922]Difference of Least Squares Means

	Tree species
	Estimated difference
	Standard error

	Ash tree – Chestnut*
	-1.70
	0.782

	Ash tree - Cork oak
	-0.79
	0.652

	Ash tree - Holm oak*
	-1.17
	0.575

	Ash tree - Olive
	-0.53
	0.563

	Ash tree – Poplar*
	-1.47
	0.551

	Ash tree – Walnut*
	-1.25
	0.550

	Chestnut - Cork oak
	0.91
	0.683

	Chestnut - Holm oak
	0.53
	0.548

	Chestnut - Olive
	1.17
	0.611

	Chestnut - Poplar
	0.23
	0.782

	Chestnut – Walnut*
	0.45
	0.590

	Cork oak - Holm oak
	-0.38
	0.439

	Cork oak - Olive
	0.26
	0.382

	Cork oak - Poplar
	-0.68
	0.647

	Cork oak – Walnut*
	-0.46
	0.441

	Holm oak – Olive*
	0.63
	0.313

	Holm oak – Poplar*
	-0.30
	0.575

	Holm oak - Walnut
	-0.08
	0.259

	Olive - Poplar
	-0.93
	0.562

	Olive – Walnut*
	-0.72
	0.306

	Poplar - Walnut
	0.21
	0.549




Table SM-6. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 3

	Factors 
	P-value
	Levels

	Tree cover
	0.0175
	High; medium; low

	Study ID
	0.0248
	29; 141; 160; 161; 210; 247; 251; 260; 263; 264; 315; 335; 336; 348; 379; 382; 427; 473; 534; 555; 558; 591

	Location
	0.1912
	France; Greece; Italy; Morocco; Portugal; Spain

	Year
	0.1191
	2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020

	Least Squares Means for fixed effects

	Tree cover
	Estimated mean
	Standard error

	High
	-0.9129
	0.2051

	Medium
	-0.4156
	0.2194

	Low
	-0.2449
	0.2048

	Difference of Least Squares Means

	Tree cover
	Estimated difference
	Standard error

	High – Low*
	-1.70
	0.782

	High – Medium*
	-0.49
	0.2403

	Medium - Low
	0.17
	0.2716




Table SM-7. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 4

	Factors 
	P-value
	Levels

	Crop species
	0.0148
	Alfalfa; Barley; Durum wheat; Faba bean; Forage; Oat; Pea; Pasture; Winter wheat

	Study ID
	0.0241
	29; 141; 160; 161; 210; 247; 251; 260; 263; 264; 315; 335; 336; 348; 379; 382; 427; 473; 534; 555; 558; 591

	Location
	0.2375
	France; Greece; Italy; Morocco; Portugal; Spain

	Year
	0.1804
	2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020

	Least Squares Means for fixed effects

	Crop species
	Estimated mean
	Standard error

	Alfalfa
	-0.6712
	0.4666

	Barley
	-0.3682
	0.2363

	Durum wheat
	-0.5298
	0.2234

	Faba bean
	-1.4446
	0.2915

	Forage
	-0.1664
	0.2633

	Pasture
	-0.4175
	0.2037

	Oat
	-0.3539
	0.4479

	Pea
	-0.4933
	0.2910

	Winter wheat
	-0.4159
	0.2601

	Difference of Least Squares Means

	Crop species
	Estimated difference
	Standard error

	Alfalfa-Barley
	-0.3030
	0.5127

	Alfalfa-Durum wheat
	-0.1414
	0.5089

	Alfalfa-Faba bean
	0.7735
	0.5429

	Alfalfa-Forage
	-0.5047
	0.5062

	Alfalfa-Pasture
	-0.2536
	0.4941

	Alfalfa-Oat
	-0.3173
	0.6404

	Alfalfa-Pea
	-0.1779
	0.5457

	Alfalfa-Winter wheat
	-0.2553
	0.5247

	Barley-Durum wheat
	0.1616
	0.2057

	Barley-Faba bean*
	1.0764
	0.2887

	Barley-Forage
	-0.2018
	0.3219

	Barley-Pasture
	0.04933
	0.2787

	Barley-Oat
	-0.01429
	0.4802

	Barley-Pea
	0.1251
	0.2299

	Barley-Winter wheat
	0.04771
	0.1284

	Durum wheat-Faba bean*
	0.9149
	0.2111

	Durum wheat-Forage
	-0.3633
	0.3231

	Durum wheat-Pasture
	-0.1122
	0.2788

	Durum wheat-Oat
	-0.1759
	0.4825

	Durum wheat-Pea
	-0.03649
	0.2425

	Durum wheat-Winter wheat
	-0.1139
	0.2367

	Faba bean-Forage*
	-1.2782
	0.3751

	Faba bean-Pasture*
	-1.0271
	0.3373

	Faba bean-Oat*
	-1.0907
	0.5190

	Faba bean-Pea*
	-0.9513
	0.3179

	Faba bean-Winter wheat*
	-1.0287
	0.3112

	Forage-Pasture
	0.2511
	0.2371

	Forage-Oat
	0.1875
	0.4840

	Forage-Pea
	0.3268
	0.3701

	Forage-Winter wheat
	0.2495
	0.3388

	Pasture-Oat
	-0.06363
	0.4498

	Pasture-Pea
	0.07574
	0.3313

	Pasture-Winter wheat
	-0.00162
	0.2975

	Oat-Pea
	0.1394
	0.5136

	Oat-Winter wheat
	0.06200
	0.4906

	Pea-Winter wheat
	-0.07737
	0.2541




Table SM-8. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 5

	Factors 
	P-value
	Levels

	Crop species
	0.0163
	Alfalfa; Barley; Durum wheat; Faba bean; Forage; Oat; Pea; Pasture; Winter wheat

	Rainfall
	0.9604
	Covariate

	Crop cycle
	0.6280
	Covariate

	Study ID
	0.0271
	29; 141; 160; 161; 210; 247; 251; 260; 263; 264; 315; 335; 336; 348; 379; 382; 427; 473; 534; 555; 558; 591

	Location
	0.2169
	France; Greece; Italy; Morocco; Portugal; Spain

	Year
	0.2403
	2001; 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020

	Least Squares Means for fixed effects

	Crop species
	Estimated mean
	Standard error

	Alfalfa
	-0.6642
	0.4757

	Barley
	-0.3833
	0.2429

	Durum wheat
	-0.5333
	0.2271

	Faba bean
	-1.4475
	0.2952

	Forage
	-0.1132
	0.2914

	Pasture
	-0.4335
	0.2113

	Oat
	-0.3653
	0.4597

	Pea
	-0.5113
	0.2953

	Winter wheat
	-0.4313
	0.2664

	Difference of Least Squares Means

	Crop species
	Estimated difference
	Standard error

	Alfalfa-Barley
	-0.2809
	0.5244

	Alfalfa-Durum wheat
	-0.1309
	0.5194

	Alfalfa-Faba bean
	0.7833
	0.5533

	Alfalfa-Forage
	-0.5510
	0.5279

	Alfalfa-Pasture
	-0.2307
	0.5052

	Alfalfa-Oat
	-0.2989
	0.6546

	Alfalfa-Pea
	-0.1529
	0.5562

	Alfalfa-Winter wheat
	-0.2329
	0.5362

	Barley-Durum wheat
	0.1500
	0.2121

	Barley-Faba bean*
	1.0642
	0.2943

	Barley-Forage
	-0.2701
	0.3516

	Barley-Pasture
	0.05018
	0.2831

	Barley-Oat
	-0.01805
	0.4885

	Barley-Pea
	0.1280
	0.2330

	Barley-Winter wheat
	0.04800
	0.1293

	Durum wheat-Faba bean*
	0.9142
	0.2127

	Durum wheat-Forage
	-0.4201
	0.3525

	Durum wheat-Pasture
	-0.09982
	0.2864

	Durum wheat-Oat
	-0.1681
	0.4946

	Durum wheat-Pea
	-0.02200
	0.2449

	Durum wheat-Winter wheat
	-0.1020
	0.2427

	Faba bean-Forage*
	-1.3344
	0.4013

	Faba bean-Pasture*
	-1.0141
	0.3444

	Faba bean-Oat*
	-1.0823
	0.5308

	Faba bean-Pea*
	-0.9362
	0.3207

	Faba bean-Winter wheat*
	-1.0162
	0.3168

	Forage-Pasture
	0.3203
	0.2756

	Forage-Oat
	0.2521
	0.5089

	Forage-Pea
	0.3981
	0.4013

	Forage-Winter wheat
	0.3181
	0.3677

	Pasture-Oat
	-0.06823
	0.4583

	Pasture-Pea
	0.07782
	0.3361

	Pasture-Winter wheat
	-0.00219
	0.3018

	Oat-Pea
	0.1461
	0.5236

	Oat-Winter wheat
	0.06605
	0.4990

	Pea-Winter wheat
	-0.08001
	0.2574



Table SM-9. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 6

	Factors 
	P-value
	Levels

	Management
	0.8374
	Age classes; Warming&drought; Fertilization; Harvest time; Irrigation; Pruning; Variety

	Study ID
	0.0730
	29; 141; 160; 247; 251; 260; 335; 379; 382; 427; 555; 591

	Least Squares Means for fixed effects

	System type
	Estimated mean
	Standard error

	Age classes 
	-0.08902
	0.6021

	Warming&drought
	-0.7523
	0.6101

	Fertilization
	-0.3313
	0.3108

	Harvest time
	-0.8088
	0.3521

	Irrigation
	-0.3832
	0.3110

	Pruning
	-0.4210
	0.6080

	Variety
	0.1496
	0.5887



Table SM-10. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).

	Model 7

	Class
	P- Value
	Levels

	Crop species
	0.3666
	Barley; Durum wheat; Pea

	Pruning
	0.0948
	Yes; No

	Crop species×Pruning
	0.0659
	Interaction

	Study ID
	0.4588
	160; 427

	Year
	0.1687
	2014; 2015; 2016; 2017

	Least Squares Means for fixed effects

	Crop species
	Estimated mean
	Standard error

	Barley
	-0.7333
	0.6937

	Durum wheat
	-0.9103
	0.5794

	Pea
	-0.3211
	0.6937

	Pruning
	
	

	YES
	-0.5410
	0.6027

	NO
	-0.7688
	0.6027




Table SM-11. Fitted linear mixed model. Least squares means for fixed effects and difference of least squares means significant at P≤0.05 (*).
	Model 8

	Class
	P- Value
	Levels

	Crop species
	0.7888
	Oat; Pasture

	Fertilization
	0.0062
	Yes; No

	Crop species×Fertilization
	0.7628
	Interaction

	Study ID
	0.2442
	141; 379; 382

	
	
	

	Least Squares Means for fixed effects

	Crop species
	Estimated mean
	Standard error

	Oat
	-0.1037
	0.3978

	Pasture
	0.04503
	0.2827

	Fertilization
	
	

	YES
	-0.1082
	0.2446

	NO
	0.04948
	0.2463

	Difference of Least Squares Means

	Effect
	Estimated difference
	Standard error

	NO – YES*
	0.1576
	0.05310

	Pasture  - Oat
	0.1488
	0.4880

	NO_Pasture – NO_Oat
	0.2168
	0.4925

	NO_Pasture – YES_Pasture*
	0.2257
	0.06952

	NO_Pasture – YES_Oat
	0.3064
	0.4892

	NO_Oat – YES_Pasture
	0.008881
	0.4925

	NO_Oat – YES_Oat
	0.08961
	0.08028

	YES_Pasture – YES_Oat
	0.08073
	0.4892





Table SM-12. Sensitivity analysis for Model 2 (Tree species)
	Model 2
	Observation
	Coefficient
	Standard Error
	P-value
	AIC

	
	161
	-0.455270
	0.187101
	0.0308
	199.9

	Excl. #29
	127
	-0.470849
	0.191973
	0.026
	203.8

	Excl. #141
	153
	-0.457505
	0.193659
	0.035
	208.2

	Excl. #160
	145
	-0.454814
	0.191350
	0.031
	203.7

	Excl. #161
	159
	-0.455284
	0.189369
	0.030
	211.7

	Excl. #210
	158
	-0.468006
	0.184201
	0.022
	210.9

	Excl. #247
	154
	-0.472680
	0.199915
	0.034
	209.7

	Excl. #251
	157
	-0.427711
	0.187489
	0.041
	206.8

	Excl. #260
	159
	-0.408346
	0.179005
	0.045
	193.1

	Excl. #263
	159
	-0.352629
	0.166524
	0.050
	207.4

	Excl. #264
	159
	-0.428211
	0.188373
	0.038
	211.3

	Excl. #315
	158
	-0.455371
	0.191398
	0.032
	211.6

	Excl. #335
	151
	-0.467182
	0.188839
	0.026
	193.8

	Excl. #336
	158
	-0.524552
	0.177208
	0.008
	206.7

	Excl. #348
	160
	-0.568284
	0.198523
	0.012
	209.9

	Excl. #379
	146
	-0.440252
	0.187620
	0.043
	188.2

	Excl. #382
	145
	-0.459085
	0.192840
	0.031
	209.6

	Excl. #427
	155
	-0.434772
	0.163085
	0.015
	164.8

	Excl. #473
	159
	-0.457689
	0.191110
	0.029
	212.0

	Excl. #534
	157
	-0.454515
	0.193671
	0.032
	208.9

	Excl. #555
	155
	-0.447542
	0.198470
	0.044
	208.6

	Excl. #558
	158
	-0.449127
	0.186812
	0.030
	209.6

	Excl. #591
	149
	-0.419442
	0.193400
	0.049
	150.8




Table SM-13. Sensitivity analysis for Model 3 (Tree cover)
	Model 3
	Observation
	Coefficient
	Standard Error
	P-value
	AIC

	
	161
	-0.507481
	0.130491
	0.0175
	206.5

	Excl. #29
	127
	-0.558898
	0.122346
	0.010
	191.2

	Excl. #141
	153
	-0.498015
	0.131836
	0.031
	207.0

	Excl. #160
	145
	-0.524462
	0.135327
	0.050
	206.4

	Excl. #161
	159
	-0.522365
	0.135357
	0.029
	208.5

	Excl. #210
	158
	-0.511551
	0.129400
	0.033
	208.3

	Excl. #247
	154
	-0.539136
	0.150409
	0.016
	205.2

	Excl. #251
	157
	-0.493108
	0.133009
	0.025
	204.3

	Excl. #260
	159
	-0.472066
	0.194760
	0.009
	195.4

	Excl. #263
	159
	-0.502890
	0.129837
	0.048
	204.9

	Excl. #264
	159
	-0.501607
	0.131544
	0.029
	208.7

	Excl. #315
	158
	-0.504684
	0.136292
	0.041
	208.9

	Excl. #335
	151
	-0.518648
	0.135510
	0.027
	208.4

	Excl. #336
	158
	-0.551921
	0.145049
	0.024
	208.3

	Excl. #348
	160
	-0.518673
	0.137077
	0.034
	190.8

	Excl. #379
	146
	-0.527861
	0.122414
	0.033
	207.2

	Excl. #382
	145
	-0.504862
	0.137430
	0.033
	190.9

	Excl. #427
	155
	-0.439162
	0.112019
	0.102
	163.4

	Excl. #473
	159
	-0.493394
	0.136930
	0.026
	208.7

	Excl. #534
	157
	-0.521599
	0.134315
	0.024
	205.5

	Excl. #555
	155
	-0.515658
	0.138452
	0.042
	206.3

	Excl. #558
	158
	-0.483158
	0.125954
	0.031
	206.4

	Excl. #591
	149
	-0.489770
	0.143182
	0.030
	148.9




Table SM-14. Sensitivity analysis for Model 4 (crop species)
	Model 4
	Observation
	Coefficient
	Standard Error
	P-value
	AIC

	
	161
	-0.539811
	0.165546
	0.0148
	199.4

	Excl. #29
	127
	-0.561256
	0.165624
	0.015
	199.7

	Excl. #141
	153
	-0.546025
	0.172846
	0.017
	205.8

	Excl. #160
	145
	-0.542606
	0.160212
	0.013
	199.7

	Excl. #161
	159
	-0.562463
	0.171028
	0.013
	208.4

	Excl. #210
	158
	-0.534238
	0.161166
	0.014
	207.9

	Excl. #247
	154
	-0.551125
	0.192180
	0.027
	206.7

	Excl. #251
	157
	-0.544706
	0.166830
	0.015
	205.1

	Excl. #260
	159
	-0.487288
	0.140458
	0.010
	196.5

	Excl. #263
	159
	-0.531963
	0.168576
	0.015
	200.8

	Excl. #264
	159
	-0.539056
	0.172156
	0.017
	209.4

	Excl. #315
	158
	-0.540224
	0.170179
	0.017
	209.1

	Excl. #335
	151
	-0.535547
	0.171687
	0.016
	188.3

	Excl. #336
	158
	-0.581517
	0.190998
	0.025
	208.4

	Excl. #348
	160
	-0.553715
	0.171669
	0.015
	209.3

	Excl. #379
	146
	-0.530346
	0.142286
	0.010
	188.4

	Excl. #382
	145
	-0.559620
	0.169548
	0.011
	205.5

	Excl. #427
	155
	-0.469867
	0.144377
	0.014
	154.8

	Excl. #473
	159
	-0.539723
	0.169897
	0.017
	209.4

	Excl. #534
	157
	-0.541920
	0.169053
	0.015
	206.8

	Excl. #555
	155
	-0.553661
	0.173042
	0.015
	206.5

	Excl. #558
	158
	-0.529536
	0.168207
	0.018
	206.7

	Excl. #591
	149
	-0.434116
	0.170483
	0.037
	166.3
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