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	[bookmark: _Hlk162335207]Supplementary Fig. S1. Number of articles included in the meta-analysis by year of publication





	

	[bookmark: _Hlk162335239]Supplementary Fig. S2. Number of articles from which data were extracted for meta-analysis by country (field experiments only).




	[bookmark: _Toc534119366][bookmark: _Toc534276383][bookmark: _Toc534277959][bookmark: _Toc37760101]
[image: ]

	[bookmark: _Hlk162335275]Supplementary Fig. S3. Forest Plot showing standardized mean differences (SMD) and 95% confidence intervals of comparisons of grain/seed yields in rhizobium-inoculated and non-inoculated legume crops in studies/experiments included in the standard random effect model-based weighted meta-analysis. The average SMDs for studies/experiments that used different types of fertilizer are presented at the bottom of the figure. A positive SMD indicates higher and a negative SMD lower grain yield in rhizobium inoculated crops. Fert., fertilizer type(s) used; Exp., Experiment type; Crop, Grain legume species used; year, year(s) in which experiment(s) were carried out.
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	Supplementary Fig. S4. Forest Plot showing standardized mean differences (SMD) and 95% confidence intervals of comparisons of grain protein content in rhizobium inoculated and non-inoculated legume crops in studies/experiments included in the standard random effect model-based weighted meta-analysis. The average SMDs for studies/experiments that used different types of fertilizer are presented at the bottom of the figure. A positive SMD indicates higher and a negative SMD lower grain yield in rhizobium inoculated crops. Fert., fertilizer type(s) used; Exp., Experiment type; Crop, Grain legume species used; year, year(s) in which experiment(s) were carried out.
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	Supplementary Table S1.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	[bookmark: _Hlk161831128]                      Article

Assessment criteria  
	Awan (1994)
	Bahadur & Tiwari (2014)
	Bajracharya et al. (2007)
	Bambara & 
Ndakidemi (2010)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	no
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	yes
	yes
	no
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	no
	yes
	yes

	Samples selection is the same for all agronomic systems
	yes
	no
	no
	no

	The post-sampling storage time and conditions are described
	yes
	yes
	no
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	yes
	yes
	yes
	no

	Choice of statistical methods is appropriate
	yes
	yes
	yes
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	yes
	yes
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	high
	high
	high
	acceptable

	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article 
Assessment criteria
	Buttery et al. (1987)
	Elsheikh & Osman (1995)
	Elsheikh et al. (2009)
	Fatnassi et al. (2013)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	unclear

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	yes
	yes
	yes
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	yes
	no
	yes

	Samples selection is the same for all agronomic systems
	yes
	no
	no
	no

	The post-sampling storage time and conditions are described
	no
	no
	no
	yes

	The post-sampling storage time and conditions are the same for all agronomic systems
	yes
	yes
	no
	no

	Choice of statistical methods is appropriate
	yes
	unclear
	yes
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	no
	yes
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	yes
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	high
	acceptable
	acceptable
	acceptable



	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria  
	FengXian et al. (2009)
	Goudar et al. (2008)
	Hoque (1993)
	Jagdish & Ram
(1988)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	no
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	no
	yes
	yes
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	no
	yes
	yes

	Samples selection is the same for all agronomic systems
	no
	no
	yes
	yes

	The post-sampling storage time and conditions are described
	no
	no
	yes
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	yes
	unclear
	yes
	yes

	Choice of statistical methods is appropriate
	yes
	unclear
	no
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	yes
	yes
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	yes
	no
	yes
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	acceptable
	acceptable
	high
	high




	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article

Assessment criteria  
	Kellman et al. (2006)
	Krishnareddy & Ahlawat (1996)
	Mahadkar & Saraf (1988)
	Mandimba & Mondibaye (1996)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	no
	no
	no
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	no
	no
	no

	Samples selection is the same for all agronomic systems
	no
	no
	unclear
	no

	The post-sampling storage time and conditions are described
	yes
	no
	no
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	yes
	no
	unclear
	no

	Choice of statistical methods is appropriate
	yes
	no
	unclear
	unclear

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	no
	yes
	no

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	high
	acceptable
	acceptable
	acceptable




	
Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria   
	McKenzie & Hill (1995)
	Ndakidemi et al. (2006)
	Nleya et al. (2009)
	Olivares et al. (1982)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	no
	no
	no
	no

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	yes
	no
	no

	Samples selection is the same for all agronomic systems
	no
	no
	no
	no

	The post-sampling storage time and conditions are described
	no
	no
	no
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	no
	yes
	no
	no

	Choice of statistical methods is appropriate
	yes
	yes
	unclear
	unclear

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	yes
	yes
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	unclear

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	acceptable
	high
	acceptable
	acceptable




	
Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article

Assessment criteria  
	Pineda et al. (1994)
	Provorov et al. (1998)
	Rao & Patil (1976)
	Ray & Valsalakumar (2010)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	no
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	no
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	no
	no
	no
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	no
	no
	no
	yes

	Samples selection is the same for all agronomic systems
	no
	no
	no
	yes

	The post-sampling storage time and conditions are described
	no
	no
	yes
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	yes
	no
	no
	unclear

	Choice of statistical methods is appropriate
	yes
	yes
	unclear
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	no
	yes
	yes
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	acceptable
	acceptable
	high
	high




	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria 
	Sanoria & Mallik (1981)
	Shahzad et al. (2014)
	Singh et al. (2008)
	Sogut (2006)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	unclear
	yes
	yes
	yes

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	yes
	yes
	yes

	Samples selection is the same for all agronomic systems
	no
	no
	no
	no

	The post-sampling storage time and conditions are described
	no
	no
	no
	yes

	The post-sampling storage time and conditions are the same for all agronomic systems
	no
	no
	no
	no

	Choice of statistical methods is appropriate
	yes
	yes
	yes
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	no
	no
	yes
	no

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	yes
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	acceptable
	acceptable
	acceptable
	high




	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria  
	Verma et al. (2012)
	Verma et al. (2013)
	Yadav & Verma (2014)
	Yadegari et al. (2008)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	yes
	yes
	yes

	Each agronomic system is sufficiently described
	yes
	yes
	yes
	no

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	yes
	yes
	yes

	Samples selection is the same for all agronomic systems
	no
	no
	no
	no

	The post-sampling storage time and conditions are described
	yes
	yes
	yes
	yes

	The post-sampling storage time and conditions are the same for all agronomic systems
	no
	no
	no
	no

	Choice of statistical methods is appropriate
	yes
	yes
	yes
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	no
	no
	no
	yes

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	no
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	high
	high
	high
	high




	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria  
	Yasmeen & Bano (2014)
	Yasmeen et al. (2012)
	Young et al. (1988)
	Zaman-Allah et al. (2007)

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	yes
	yes
	yes

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	yes
	yes
	yes

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is described
	yes
	yes
	yes
	yes

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	no
	yes
	yes

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	unclear
	yes
	yes

	Each agronomic system is sufficiently described
	yes
	no
	no
	no

	The geographic location of the experiment is the same for all agronomic systems
	yes
	yes
	yes
	yes

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	yes
	yes
	yes

	The variety of plants used in the study is the same for all agronomic systems
	yes
	yes
	yes
	yes

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	no
	yes
	no

	Samples selection is the same for all agronomic systems
	no
	no
	no
	no

	The post-sampling storage time and conditions are described
	no
	no
	no
	no

	The post-sampling storage time and conditions are the same for all agronomic systems
	no
	no
	no
	no

	Choice of statistical methods is appropriate
	yes
	yes
	yes
	yes

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	yes
	yes
	yes

	Effect sizes are given as mean or median values for each agronomic system
	yes
	yes
	yes
	yes

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	no
	no
	yes
	no

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	yes
	yes
	yes

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	no
	no
	no
	no

	Authors discuss whether an effect found in study can be seen in the real life
	no
	no
	yes
	no

	Study successfully minimizes the risk of bias or confounding
	yes
	yes
	yes
	yes

	There is clear evidence of an association between agronomic systems and outcome
	yes
	yes
	yes
	yes

	The sponsorship/conflict of interest is reported
	no
	no
	no
	no

	Final Rating
	acceptable
	acceptable
	acceptable
	acceptable




	Supplementary Table S1 cont.  Article quality assessment results of publications that provided data for the weighted meta-analyses

	Article
Assessment criteria  
	Zhang et al. (2010)
	
	
	

	Study overview
	
	
	
	

	The study addresses agronomic question/hypothesis
	yes
	
	
	

	The type of study is clearly explained (field experiment, pot trial, farm survey)
	yes
	
	
	

	Internal validity
	
	
	
	

	Comparison is made between appropriate agronomic systems in terms of question/hypothesis
	yes
	
	
	

	The number of replicates (sample size) is described
	yes
	
	
	

	The number of replicates (sample size) is sufficient for statistical evaluation
	yes
	
	
	

	The number of replicates (sample size) is the same or similar for all agronomic systems
	yes
	
	
	

	Each agronomic system is sufficiently described 
	no
	
	
	

	The geographic location of the experiment is the same for all agronomic systems
	yes
	
	
	

	The season and cultivation conditions (e.g. climate, soil properties) are the same or 
similar for all agronomic systems, except factors used to test question/hypothesis
	yes
	
	
	

	The variety of plants used in the study is the same for all agronomic systems
	yes
	
	
	

	Analytical methods
	
	
	
	

	Samples selection is described
	yes
	
	
	

	Samples selection is the same for all agronomic systems
	no
	
	
	

	The post-sampling storage time and conditions are described
	yes
	
	
	

	The post-sampling storage time and conditions are the same for all agronomic systems
	no
	
	
	

	Choice of statistical methods is appropriate
	yes
	
	
	

	Results
	
	
	
	

	Outcome measures are reliable and adequate to test question/hypothesis
	yes
	
	
	

	Effect sizes are given as mean or median values for each agronomic system
	yes
	
	
	

	The measurement of variance is provided for each mean (as confidence intervals, standard error, etc.)
	yes
	
	
	

	All outcome measures described in the methods section are reported (in tables, figures or text)
	yes
	
	
	

	Overall assessment
	
	
	
	

	The limitation of the study design is discussed
	yes
	
	
	

	Authors discuss whether an effect found in study can be seen in the real life
	no
	
	
	

	Study successfully minimizes the risk of bias or confounding
	yes
	
	
	

	There is clear evidence of an association between agronomic systems and outcome
	yes
	
	
	

	The sponsorship/conflict of interest is reported
	no
	
	
	

	Final Rating
	high
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Kellman et al., 2006 mineral field bean 2003-2004 Nz I—‘I— 0.62[-1.02, 2.26
Kellman et al., 2006 mineral field bean 2003-2004 NZ l—.—' 0.00[-1.60, 1.60
Kellman et al., 2006 mineral field bean 2004-2005 Nz - 0.88 [-0.57, 2.33
Kellman et al., 2006 mineral field bean 2004-2005 Nz - 0.80[-0.64, 2.25
Kellman et al., 2006 mineral field  bean  2004-2005 NZ e 1.39[-0.15, 2.94
Kellman et al., 2006 mineral field bean 2004-2005 Nz n 0.65[-0.77, 2.08
Kellman et al., 2006 mineral field bean 2004-2005 NZ | 0.54 [-0.87, 1.95
Nleya et al., 2009 mineral field  bean  2000-2001 CA :m 2.05[0.34, 3.76
Goudar et al., 2008 mineral pot  soybean 2002 IN : 2.28[0.50, 4.06
Goudar et al., 2008 mineral pot  soybean 2002 IN : l—I— 2.65[0.75, 4.55
Mahadkar and Saraf, 1988 mineral field bean 1984 IN : }—h 13.82[5.84, 21.80
Mahadkar and Saraf, 1988 mineral field bean 1985 IN : 23.03[9.90, 36.16
Ray and Valsalakumar, 2010 not-specified pot bean 2008 IN i|-I-| 1.51[0.51, 2.50
Fatnassi et al., 2013 no-fertiliser pot bean 2010-2010 TN —I—{ 5.79[4.38, 7.20
Goudar et al., 2008 mineral pot  soybean 2002 us : 2.65[0.75, 4.55
Goudar et al., 2008 mineral pot  soybean 2002 us . '::: 2.59[0.71, 4.47
RE model for all studies (Q = 295.77, df = 96, p = 0.00; 2= 66.5%) : 1.57[1.26, 1.88
mineral 1.53[1.23,1.83
mineral+organic 0.91 [-0.80, 2.62
no-fertiliser <> 5.79 [ 3.43, 8.15
not-specified 0.99[0.33, 1.65
organic <> 3.67[1.58 576
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image2.png
Study Fert. Exp. Crop Year Coutry SMD [95% Cl]
Shahzad et al., 2014 minera jeld chickpea 2010 PK - 1.51[-0.30, 3.33
Shahzad et al., 2014 minera jeld chickpea 2010 PK - 0.73[-0.92, 2.39
Shahzad et al., 2014 mineral ield chickpea 2010 PK Hm— 1.19[-0.54, 2.93
Yasmeen et al., 2012 minera ield  bean 2008 PK - 0.90[-0.78, 2.58
Yasmeen et al., 2012 minera ield bean 2008 PK - 0.60 [-1.04, 2.23
Sanoria and Mallik, 1981 minera ield lentil 1976-1977 IN - 0.22[-1.17, 1.61
Sogut, 2006 mineral ield soybean 2002 TR —m— 0.04 [-1.56, 1.64
Sogut, 2006 minera ield soybean 2003 TR i 0.15[-1.46, 1.75
Sogut, 2006 mineral ield soybean 2002 TR . 0.12[-1.48, 1.72
Sogut, 2006 minera ield soybean 2002 TR i 0.20 [-1.41, 1.80
Sogut, 2006 mineral ield soybean 2003 TR - 0.04 [-1.56, 1.64
Sogut, 2006 minera jeld soybean 2002 TR i 0.16 [-1.44, 1.76
Sogut, 2006 minera jeld soybean 2003 TR - -0.02[-1.62, 1.58
Sogut, 2006 mineral ield soybean 2002 TR i 0.08 [-1.52, 1.68
Sogut, 2006 minera ield soybean 2003 TR - 0.07 [-1.53, 1.67
Sogut, 2006 mineral ield soybean 2003 TR i 0.04 [-1.56, 1.64
Verma et al., 2013 not-specified  field chickpea 2008-2009 IN il 0.08[-1.31, 1.46
Yadav and Verma, 2014 not-specified jeld chickpea 2008-2009 IN - 0.08 [-1.52, 1.68
Verma et al., 2012 not-specified jeld chickpea 2006-2007 IN i 0.24 [-1.15, 1.63
Verma et al., 2012 not-specified ield chickpea 2007-2008 IN - 1.72[0.09, 3.34
Awan, 1994 not-specified ield lentil 1992 PK : ————»12.53[5.26, 19.79
Yadegari et al., 2008 mineral eld bean 2006 IR . 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral ield  bean 2006 IR —— 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral jeld  bean 2007 IR . 0.00[-1.60, 1.60
Yadegari et al., 2008 mineral ield  bean 2007 IR i 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral eld bean 2006 IR . 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral ield bean 2006 IR i -0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral ield  bean 2007 IR —— 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral eld bean 2007 IR i -0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral ield  bean 2006 IR —— 0.00 [-1.60, 1.60
Yadegari et al., 2008 mineral ield  bean 2006 IR i 0.00 [-1.60, 1.60
Yadegari et al., 2008 minera ield  bean 2007 IR —— 0.00 [-1.60, 1.60
Yadegari et al., 2008 minera ield bean 2007 IR - 0.00 [-1.60, 1.60
RE model for all studies (Q = 19.87, df = 32, p = 0.95; 2= 0.0%) Py 0.25[-0.03, 0.53
mineral o 0.20[-0.11, 0.50
not-specified [ 0.59 [-0.15, 1.33
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