Appendix

Table A.1: Experimental design of three factorial experiments, one per season. Crosses denotes treatments applied, as a combination of two factors. The basic design was two levels of N addition (factor 1) interacting with other factors (factor 2): mowing, shading and P addition. Additionally, watering was a factor included in summer, and air warming in winter.
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Table A.2: Contrasts analyzing ANPP mean differences. Each row shows a contrast between two treatments when either interaction (spring) or a main factor (N addition in summer; Other factors in winter) were significant (Table 1). S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.3: Effects of N addition (N0 and N25) in interaction with other factors (mowing, shading, P addition, warming and watering) on plant biomass and N content in different biomass fractions and seasons. Data from each season were analyzed with N addition level, other factors level and interaction among them as fixed effects using generalized linear effect models (GLMs; P<0.05). D.f: degrees of freedom N.d. no data. Significant effects are in bold. 
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[bookmark: _Hlk86845117]Table A.4: Contrasts analyzing total green biomass mean differences. Each row shows a contrast between two treatments when either main factor (N addition in spring; Other factors in winter) or interaction (summer) were significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.5: Contrasts analyzing total standing dead biomass mean differences. Each row shows a contrast between two treatments when either interaction (spring) or a main factor (Other factors in summer and winter) were significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.6: Contrasts analyzing green biomass of warm season graminoids mean differences. Each row shows a contrast between two treatments when a main factor (N addition in summer; Other factors in summer and winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.7: Contrasts analyzing green biomass of cool season graminoids mean differences. Each row shows a contrast between two treatments when a main factor (Other factors in winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.8: Contrasts analyzing green biomass of forbs mean differences. Each row shows a contrast between two treatments when a main factor (Other factors in winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.9: Contrasts analyzing N content in green biomass mean differences. Each row shows a contrast between two treatments when a main factor (N addition in summer and winter; Other factors in winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.10: Contrasts analyzing N content in green biomass of warm season graminoids mean differences. Each row shows a contrast between two treatments when a main factor (N addition in spring, summer, and winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.11: Contrasts analyzing N content in green biomass of cool season graminoids mean differences. Each row shows a contrast between two treatments when a main factor (N addition and Other factors, in summer and winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Table A.12: Contrasts analyzing N content in standing dead biomass mean differences. Each row shows a contrast between two treatments when a main factor (N addition in summer and winter) was significant. S.E: standard error. D.f.: degrees of freedom. Significant contrasts are in bold.
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Control vs mowing 21.49 7.28 8.72 1 20 <0.01

Control vs P addition -12.67 15.36 0.68 1 20 0.42

Control vs shading -0.65 11.27 0.0033 1 20 0.95

Control vs warming -23.19 12.76 3.3 1 20 0.08

Winter
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Control vs mowing -1.87 1.48 1.59 1 20 0.22

Control vs P addition -1.17 0.54 4.79 1 20 0.04

Control vs shading 0.1 0.38 0.07 1 20 0.79

Control vs warming -2.41 2.36 1.04 1 20 0.32

Winter
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-0.71 0.22 10.69 1 20 <0.01

Control vs mowing -1.41 0.34 16.84 1 20 <0.01

Control vs shading -0.6 0.34 3.06 1 20 0.1

Control vs P addition 0.19 0.34 0.3 1 20 0.6

Control vs watering -0.03 0.34 0.01 1 20 0.9

Winter
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Summer
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-0.31 0.84 0.14 1 16 0.72

N

0

 control vs N

0

 shading 0.02 0.42 <0.1 1 16 0.97
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 control vs N
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 control vs N

25

 shading 1.54 0.42 13.3 1 16 <0.01
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Plant biomass

N addition 1 4.8 0.04 1 2.4 0.14 1 0.4 0.53 1 0.47 0.5 1 298.1 <0.01

Other factors 3 1.9 0.18 3 1.8 0.19 3 0.2 0.89 3 1.71 0.2 3 53.6 <0.01

N addition x other factors 3 0.9 0.47 3 0.3 0.82 3 0.3 0.81 3 0.59 0.63 3 5.2 0.01

Plant N content
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Plant biomass

N addition 1 0.5 0.49 1 0.24 0.63 1 1,0 0.33 1 0.48 0.49 1 0.17 0.68

Other factors 4 9.6 <0.01 4 15.14 <0.01 4 4.9 <0.01 4 2.95 0.04 4 25.31 <0.01
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Plant N content
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