Individual fungal taxa drive community structure change and necromass accumulation increment
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Fig. S1 Effects of straw return and N fertilization on the content of fungal necromass in 2022. Error bars represent standard error of the mean (n = 4). The gray box shows the two-way ANOVA of straw return, N fertilization, and their interactions on the fungal necromass content. Lower case letters indicate significant differences of fungal necromass content in 2022 among all treatments after LSD test at p < 0.05. 
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Fig. S2 Heatmap showed the Pearson correlation relationships between soil pH, NH4+-N, NO3--N, crop C, C:N ratio and Fungal necromass increment, total and specific taxa absolute copy number, community structure.
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Fig. S3 Effects of straw return and N fertilization on fungal diversity assessed by Shannon index (A) and Chao1 index (B). The Pearson correlation relationship between the fungal necromass increment and Shannon index (C) or Chao1 index (D). The gray box shows the two-way ANOVA of straw return, N fertilization, and their interactions on Shannon index (A) and Chao1 index (B).
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Fig. S4 Dissimilarity distances of fungal community structure between straw return rate (A) or between N fertilization rate (B). 
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[bookmark: _Hlk149672247]Fig. S5 Correlation coefficients based on Pearson correlation analysis among total C input, the relative abundance or absolute copy number of dominant fungal genera, and fungal necromass increment. ** and * indicates p < 0.01 and p < 0.05, respectively.


Table S1 Effect of long-term straw return and N fertilization on soil chemical properties, crop C input and C:N ratio of added material.
	
	Soil pH
	NH4+-N
	NO3--N
	Crop C
	C: N ratio

	Str0-N0
	8.5
	5.0
	7.8
	2.0
	65

	Str0-NL
	8.5
	5.8
	12.9
	4.6
	24

	Str0-NH
	8.3
	6.2
	47.2
	4.6
	15

	StrL-N0
	8.4
	5.2
	10.4
	1.9
	65

	StrL-NL
	8.4
	6.4
	12.1
	4.5
	34

	StrL-NH
	8.2
	7.3
	36.2
	5.4
	28

	StrH-N0
	8.4
	6.7
	10.2
	2.1
	65

	StrH-NL
	8.4
	7.2
	14.4
	4.7
	41

	StrH-NH
	8.4
	6.7
	43.4
	5.3
	30

	F value
	
	
	
	
	

	Straw
	9.9**
	2.4
	0.1
	1.7
	796.1**

	N
	23.6**
	2.1
	391.3**
	189.6**
	12979.3**

	Straw*N
	7.4**
	0.5
	1.3
	1.3
	199.7**



Note: ** and * indicates p < 0.01 and p < 0.05, respectively. 

Table S2 Topological properties of the co-occurrence networks
	Network metrics
	Str0
	StrL
	StrH

	Total nodes
	127
	112
	153

	Total links
	209
	261
	380

	Number of positive correlations
	178
	165
	301

	Number of negative correlations
	31
	96
	79

	P/N
	5.7
	1.7
	3.8

	R square of power-law
	0.925
	0.719
	0.839

	Average degree (avgK)
	3.591
	4.661
	5.49

	Average clustering coefficient (avgCC)
	0.093
	0.061
	0.216

	Average path distance (GD)
	3.356
	3.002
	3.044

	Harmonic geodesic distance (HD)
	2.941
	2.651
	2.719

	Centralization of degree (CD)
	0.189
	0.113
	0.137

	Centralization of betweenness (CB)
	0.261
	0.111
	0.118

	Centralization of stress centrality (CS)
	0.676
	0.31
	0.385

	Maximal eigenvector centrality
	0.415
	0.247
	0.27

	Centralization of eigenvector centrality (CE)
	0.357
	0.176
	0.215

	Density (D)
	0.028
	0.042
	0.036

	Transitivity (Trans)
	0.077
	0.066
	0.163

	Connectedness (Con)
	0.923
	0.93
	1
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