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Fig. S1 Global distribution of the study sites included in the meta-analysis
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Fig. S2 Repeat analysis of the effects of phosphorus (P) addition on foliar nitrogen (N) concentrations (a), foliar P concentrations (b), and foliar N to P ratios (c) for different sample sizes.
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[bookmark: _Hlk5808179][bookmark: _Hlk5808159]Fig. S3 Frequency distribution of the response ratio (RR) of phosphorus (P) addition on the foliar nitrogen (N) concentrations (a), foliar P concentrations (b), and foliar N to P ratios (c). The curves were fitted by a Gaussian function.
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[bookmark: _Hlk5811194]Fig S4. Response ratios of foliar nitrogen (N): phosphorus (P) ratios to the P addition rates (a)  without N addition and  (b) with N addition. Different letters indicate significant differences between the P addition rates at the 0.05 level.
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[bookmark: _Hlk5810672][bookmark: _Hlk5803556]Table S1. Comparison of the effects of phosphorus (P) addition with or without N addition on the foliar nitrogen (N) concentrations (foliar N), foliar P concentrations (foliar P), foliar N to P ratios (foliar N:P), N resorption efficiency (NRE), P resorption efficiency (PRE), soil N availability (soil N) and soil P availability (soil P). The effect sizes indicate the mean of the effect of P addition on the variables, and the 95% CI represents the 95% confidence interval. The heterogeneity between subgroups (Qb, QB) was significant at p <0.05; Qb represents the difference between each grouping variable (including the P addition rates, the experimental durations, the community and species levels and the plant growth types), and QB indicates that the effects of P addition with N addition on the target variables were different from those without N addition.

	Variables
	Treatments
	　
	Without N addition
	　
	With N addition

	
	
	
	effect sizes
	95% CI
	Qb
	QB
	effect sizes
	95% CI
	Qb

	Foliar N
	Mean
	
	1.025
	1.009
	1.041
	
	0.065
	1.012
	0.997
	1.025
	

	Foliar P
	Mean
	
	1.607
	1.557
	1.663
	
	0.028
	1.539
	1.488
	1.593
	

	Foliar N:P
	Mean
	
	0.614
	0.609
	0.654
	
	0.167
	0.65
	0.628
	0.674
	

	NRE
	Mean
	
	1.062
	1.001
	1.141
	
	0.52
	1.038
	0.971
	1.106
	

	PRE
	Mean
	
	0.896
	0.843
	0.949
	
	0.193
	0.933
	0.877
	0.992
	

	Soil N
	Mean
	
	0.97
	0.907
	1.032
	
	0.807
	0.989
	0.882
	1.117
	

	Soil P
	Mean
	
	3.034
	2.517
	3.759
	
	0.009
	4.309
	3.212
	6.012
	

	　
	　
	
	effect sizes
	95% CI
	Qb
	QB
	effect sizes
	95% CI
	Qb

	Foliar N 
	<5
	
	1.034
	1.016
	1.05
	0.612
	0.629
	1.039
	1.012
	1.069
	0.001

	
	5 to 10
	
	1.023
	0.998
	1.05
	
	0.003
	0.982
	0.958
	1.006
	

	
	10 to 15
	
	1.021
	0.994
	1.047
	
	0.404
	1.011
	0.989
	1.034
	

	
	> 15
	
	1.012
	0.89
	1.136
	
	0.688
	1.028
	0.993
	1.063
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	≤ 3 years
	
	1.037
	1.02
	1.055
	0.02
	0.063
	1.022
	1.006
	1.037
	0.001

	
	> 3 years
	
	1.008
	0.981
	1.036
	
	0.053
	0.977
	0.946
	1.012
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Community
	
	1.039
	1.01
	1.072
	0.432
	0.05
	0.994
	0.962
	1.031
	0.374

	
	Species
	
	1.024
	1.008
	1.04
	
	0.137
	1.013
	0.998
	1.028
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Evergreen plants
	
	1.088
	1.044
	1.144
	0.001
	0.002
	1.032
	1.007
	1.059
	0.044

	
	Deciduous plants
	
	1.002
	0.962
	1.041
	
	0.518
	0.985
	0.933
	1.034
	

	
	Coniferous plants
	
	0.962
	0.911
	1.007
	
	0.111
	1.048
	0.986
	1.034
	

	
	Graminoids
	
	0.992
	0.955
	1.02
	
	0.137
	1.013
	0.989
	1.036
	

	
	Forbs
	
	1.014
	0.998
	1.032
	　
	0.272
	1.002
	0.979
	1.029
	　

	　
	　
	
	effect sizes
	95% CI
	Qb
	QB
	effect sizes
	95% CI
	Qb

	Foliar P
	<5
	
	1.378
	1.324
	1.437
	0.001
	0.099
	1.321
	1.259
	1.38
	0.001

	
	5 to 10
	
	1.623
	1.537
	1.711
	
	0.18
	1.548
	1.459
	1.633
	

	
	10 to 15
	
	1.789
	1.67
	1.906
	
	0.423
	1.738
	1.625
	1.851
	

	
	> 15
	
	1.976
	1.718
	2.295
	
	0.293
	1.769
	1.513
	2.099
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	≤ 3 years
	
	1.576
	1.519
	1.632
	0.914
	0.01
	1.482
	1.429
	1.544
	0.045

	
	> 3 years
	
	1.571
	1.472
	1.673
	
	0.71
	1.591
	1.478
	1.706
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Community
	
	1.718
	1.526
	1.917
	0.126
	0.392
	1.601
	1.373
	1.864
	0.545

	
	Species
	
	1.598
	1.544
	1.652
	
	0.047
	1.536
	1.483
	1.594
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Evergreen plants
	
	1.594
	1.489
	1.713
	0.001
	0.001
	1.389
	1.307
	1.473
	0.001

	
	Deciduous plants
	
	1.358
	1.243
	1.495
	
	0.551
	1.301
	1.168
	1.445
	

	
	Coniferous plants
	
	1.457
	1.32
	1.616
	
	0.221
	1.578
	1.404
	1.8
	

	
	Graminoids
	
	1.59
	1.497
	1.68
	
	0.585
	1.558
	1.464
	1.653
	

	
	Forbs
	
	1.648
	1.565
	1.743
	　
	0.589
	1.684
	1.59
	1.793
	　

	　
	　
	
	effect sizes
	95% CI
	Qb
	QB
	effect sizes
	95% CI
	Qb

	Foliar N:P
	<5
	
	0.757
	0.718
	0.796
	0.001
	0.268
	0.786
	0.746
	0.829
	0.001

	
	5 to 10
	
	0.638
	0.602
	0.679
	
	0.826
	0.643
	0.609
	0.681
	

	
	10 to 15
	
	0.547
	0.512
	0.581
	
	0.347
	0.567
	0.534
	0.604
	

	
	> 15
	
	0.535
	0.458
	0.609
	
	0.495
	0.568
	0.466
	0.678
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	≤ 3 years
	
	0.643
	0.617
	0.67
	0.839
	0.095
	0.673
	0.646
	0.701
	0.03

	
	> 3 years
	
	0.648
	0.605
	0.691
	
	0.097
	0.611
	0.566
	0.657
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Community
	
	0.604
	0.52
	0.692
	0.43
	0.664
	0.628
	0.534
	0.725
	0.635

	
	Species
	
	0.633
	0.61
	0.655
	
	0.234
	0.65
	0.628
	0.675
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Evergreen plants
	
	0.649
	0.603
	0.695
	0.03
	0.001
	0.729
	0.693
	0.77
	0.001

	
	Deciduous plants
	
	0.746
	0.669
	0.822
	
	0.819
	0.765
	0.682
	0.847
	

	
	Coniferous plants
	
	0.658
	0.579
	0.737
	
	0.86
	0.669
	0.588
	0.75
	

	
	Graminoids
	
	0.625
	0.583
	0.667
	
	0.49
	0.646
	0.605
	0.692
	

	
	Forbs
	　
	0.61
	0.574
	0.647
	　
	0.339
	0.583
	0.544
	0.622
	　


The bold text indicates significant differences at p < 0.05






Table S2 Correlation analysis of the relationship between the response ratio (RR) of the foliar nitrogen concentration (N), phosphorus (P), N to P ratio (N:P) and N and P resorption efficiencies (NRE and PRE, respectively) and soil N and P availabilities (soil N and soil P, respectively). The numbers in black in the upper right refer to P addition without N addition, and the numbers in blue in the lower left refer to P addition with N addition. The numbers inside and outside the parentheses represent the sample sizes and correlation coefficients, respectively. * and ** indicate that the relationship is significant at the p < 0.05 and p < 0.01 level, respectively.
	　
	NRE
	PRE
	Soil N
	Soil P
	RRN
	RR P
	RR N:P

	NRE
	
	0.327(102)**
	0.036(31)
	0.14(31)
	-0.171(99)
	0.081(99)
	-0.145(99)

	PRE
	0.386(82)**
	0.2(31)
	-0.353(33)*
	-0.024(99)
	0.117(101)
	-0.12(99)

	Soil N
	-0.126(19)
	-0.150(19)
	
	-0.101(138)
	0.003(137)
	0.046(131)
	-0.02(131)

	Soil P
	-0.507(19)*
	-0.474(19)*
	0.269(108)**
	-0.159(168)*
	0.421(164)**
	-0.45(162)**

	RRN
	0.067(74)
	0.148(74)
	0.006(109)
	0.089(135)
	
	0.087(636)*
	0.369(636)**

	RRP
	0.166(74)
	0.275(74)*
	0.184(103)
	0.353(129)**
	0.104(494)*
	-0.867(636)**

	RRN:P
	-0.142(74)
	-0.251(74)*
	-0.185(103)
	-0.384(129)**
	0.316(494)**
	-0.871(494)**
















Table S3 F-values from the regression analysis of the relationship between the response ratios (RRs) of foliar nitrogen (N) concentrations (foliar N), foliar phosphorus (P) concentrations (foliar P), foliar N to P ratios (foliar N:P ratios), N and P resorption efficiencies (NRE and PRE, respectively) and soil N and P availabilities (soil N and soil P, respectively) to P addition with and without N addition and geographical (including latitude (°), longitude (°) and altitude (m)) and climatic factors (i.e., mean annual precipitation (MAP, mm) and the mean annual temperature (MAT, °C)).
	Without N addition

	variables
	Latitude
	Longitude
	Altitude
	MAP
	MAT

	Foliar N
	0.879(568)
	(+)5.313(560)**
	(-)4.871(366)*
	0.962(435)
	(+)4.239(388)*

	Foliar P
	(+)4.460(568)*
	(-)3.371(564)*
	(+)20.910(379)***
	(+)12.065(453)***
	1.195(402)

	Foliar N:P ratios
	(-)18.304(582)***
	(+)3.704(574)*
	(-)18.971(386)***
	(-)7.108(444)**
	2.285(398)

	NRE
	0.087(107)
	0.282(107)
	1.541(67)
	0.578(82)
	(-)4.184(85)*

	PRE
	0.023(104)
	0.361(104)
	0.328(64)
	1.346(79)
	0.872(82)

	Soil N
	(-)4.611(52)*
	0.008(50)
	(+)3.115(44)*
	0.695(50)
	0.973(49)

	SoilP
	0.004(62)
	(+)4.388(59)*
	(+)4.541(50)*
	0.022(56)
	(+)3.27(53)*

	With N addition

	
	Latitude
	Longitude
	Altitude
	MAP
	MAT

	Foliar N
	0.649(444)
	(+)5.715(438)**
	0.637(311)
	(+)5.234(359)*
	1.308(318)

	Foliar P
	(+)8.386(432)**
	(-)5.100(426)*
	(+)31.703(305)***
	0.237(361)
	(-)21.729(321)***

	Foliar N:P ratios
	(-)17.244(455)***
	(+)3.242(449)*
	(-)43.818(324)***
	2.716(365)
	(+)30.649(325)***

	NRE
	(+)3.448(93)*
	0.002(93)
	0.337(66)
	0.084(84)
	0.018(84)

	PRE
	0.163(87)
	0.550(87)
	(-)3.761(60)*
	2.534(78)
	(+)8.940(78)***

	Soil N
	(+)3.617(40)*
	0.014(39)
	0.518(30)
	0.732(39)
	0.202(37)

	SoilP
	1.415(44)
	(+)7.969(43)**
	2.341(34)
	0.119(41)
	(+)7.353(37)*


The numbers inside the parentheses indicate the sample sizes, and (+) and (-) represent that the relationship is significantly positive and negative, respectively.  *, **, and *** indicate that the relationship is significant at the  p < 0.05, p < 0.01 and p < 0.001 levels, respectively. 
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