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Fig. S1 The N loss from biocrusts to the soil. Values are the average of three replicates and bars represent standard deviation. values with different letters (a-c) indicate that the difference is significant at the 0.05 level (p<0.05).
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Fig. S2 The contents of RPS (per unit of Chl-a) excreted by biocrusts in different N addition
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Fig. S3 The contents of CPS (per unit of Chl-a) excreted by biocrusts in different N addition
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Fig. S4 The contents of EPS (per unit of Chl-a) excreted by biocrusts in different N addition
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Fig. S5 Correlation analysis of the proportion of related enzymes and monosaccharides
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Table S1 Monosaccharide components of RPS extracted from biocrusts after different N addition.
	[bookmark: _Hlk73953064]N condition
	Rha(%)
	Ara(%)
	Fuc(%)
	Xyl(%)
	Man(%)
	Glu(%)
	Gala(%)

	
	0mg/g
	6.46±0.07a
	10.14±1.33a
	6.96±0.25a
	9.72±0.42a
	13.10±0.57c
	43.47±0.86d
	10.14±0.11b

	NN
	2mg/g
	4.51±0.13bA
	9.34±0.20aB
	6.88±0.43aA
	11.11±0.94aA
	14.97±0.55bA
	37.67±0.39cB
	15.53±0.68aA

	
	4mg/g
	4.28±0.58bB
	12.84±1.59bA
	7.80±0.94abA
	10.70±1.69aA
	14.96±1.30bA
	34.88±0.98bB
	14.54±1.36aB

	
	8mg/g
	3.50±0.37cB
	13.82±1.45bB
	8.33±0.05aA
	10.95±1.29aA
	16.76±0.56aA
	32.78±0.62aA
	13.86±1.41aB

	
	0mg/g
	6.46±0.07a
	10.14±1.33c
	6.96±0.25a
	9.72±0.42a
	13.10±0.57b
	43.47±0.86a
	10.14±0.11c

	AN
	2mg/g
	3.43±0.14bC
	8.33±0.16dC
	6.84±0.35aA
	11.06±0.66aA
	15.59±0.21aA
	39.85±0.16bA
	14.89±0.85aA

	
	4mg/g
	2.85±0.15cC
	13.02±0.05bA
	7.17±0.06aA
	11.56±0.01aA
	15.04±0.01aA
	38.74±0.75bA
	11.60±0.93bcC

	
	8mg/g
	3.07±0.21cB
	14.54±0.98aB
	7.90±0.46aA
	11.23±0.73aA
	15.02±0.78aB
	35.50±1.47cA
	12.74±1.29bB

	
	0mg/g
	6.46±0.07a
	10.14±1.33c
	6.96±0.25a
	9.72±0.42b
	13.10±0.57c
	43.47±0.86a
	10.14±0.11b

	UN
	2mg/g
	3.81±0.28cB
	15.39±0.22bA
	6.86±0.09aA
	8.64±0.74cB
	16.40±1.31aA
	34.89±0.48bcC
	14.02±1.04aA

	
	4mg/g
	5.29±0.24bA
	14.73±0.44bA
	5.71±0.09bB
	12.25±0.68aA
	15.32±0.36abA
	35.92±0.44bB
	10.79±0.91bA

	
	8mg/g
	5.01±0.39bA
	17.25±1.51aA
	6.81±0.45aB
	11.99±0.63aA
	14.15±0.13bcB
	33.62±1.47cA
	11.17±1.16bA


Values are the average of three replicates and bars represent standard deviation. Values with different letters (a-d) indicate that the difference among different N concentration (same N source treated) is significant (p<0.05). Values with different letters (A-C) indicate that the difference among N source (same N concentration) is significant (p<0.05).



Table S2 Monosaccharide components of CPS extracted from biocrusts after different N addition.
	[bookmark: _Hlk73953108]N condition
	Rha(%)
	Ara(%)
	Fuc(%)
	Xyl(%)
	Man(%)
	Glu(%)
	Gala(%)

	
	0mg/g
	4.11±0.69a
	7.72±0.10c
	4.67±0.08b
	13.92±0.36a
	15.83±0.16d
	44.43±0.38a
	9.32±0.22d

	NN
	2mg/g
	2.82±0.18bB
	10.96±0.17aA
	4.49±0.03cA
	11.94±0.23bC
	17.56±0.25cB
	41.73±0.42bA
	10.50±0.02cB

	
	4mg/g
	3.19±0.07bB
	11.04±0.35aB
	4.30±0.05dA
	12.11±0.34bB
	18.37±0.11aA
	39.49±0.34cB
	11.49±0.13aA

	
	8mg/g
	3.09±0.23bA
	10.05±0.31bC
	5.06±0.03aA
	13.59±0.22aB
	17.98±0.22bA
	39.01±0.09cB
	11.20±0.09bA

	
	0mg/g
	4.11±0.69a
	7.72±0.10d
	4.67±0.08a
	13.92±0.36a
	15.83±0.16c
	44.43±0.38a
	9.32±0.22b

	AN
	2mg/g
	3.63±0.05aA
	9.91±0.49cB
	4.1±0.12cB
	13.22±0.09bA
	17.83±0.09aB
	40.72±0.57bB
	10.58±0.33aB

	
	4mg/g
	2.74±0.11bC
	10.65±0.28bB
	4.57±0.14bA
	12.35±0.07cB
	17.18±0.12bB
	41.47±0.24bA
	11.05±0.17aA

	
	8mg/g
	3.02±0.32bA
	11.82±0.09aA
	4.20±0.09cB
	12.16±0.40cC
	17.54±0.02abB
	40.51±0.49bA
	10.73±0.10aA

	
	0mg/g
	4.11±0.69a
	7.72±0.10d
	4.67±0.08a
	13.92±0.36b
	15.83±0.16c
	44.43±0.38a
	9.32±0.22d

	UN
	2mg/g
	3.59±0.17bA
	9.89±0.17cB
	4.53±0.11abA
	12.33±0.13dB
	18.84±0.14aA
	39.04±0.64bC
	11.76±0.26aA

	
	4mg/g
	4.22±0.22aA
	11.88±0.08aA
	4.31±0.27bA
	13.14±0.32cA
	16.91±0.25bB
	38.19±0.29cC
	11.33±0.05bA

	
	8mg/g
	3.3±0.23bA
	10.52±0.03bB
	4.35±0.13bB
	15.05±0.46aA
	17.18±0.22bB
	38.97±0.20bB
	10.63±0.25cB


Values are the average of three replicates and bars represent standard deviation. Values with different letters (a-d) indicate that the difference (same N source treated) is significant (p<0.05). Values with different letters (A-C) indicate that the difference (same N concentration) is significant among these groups (p<0.05).



Table S3 Concentrations of enzymes related to EPSs synthesis in biocrusts after different N addition
	[bookmark: _Hlk73953135]N condition
	Enzyme specific concentration

	
	
	PGI (ng/g)
	UGDH (ng/g)
	UGE (ng/g)
	GMP (ng/g)

	
	0mg/g
	17.28±0.94a
	4.95±0.15a
	0.81±0.01a
	1.29±0.04a

	NN
	2mg/g
	16.3±0.41aA
	5.25±0.16bA
	1.00±0.03bA
	1.32±0.03aA

	
	4mg/g
	12.05±0.50bA
	5.49±0.28cA
	0.94±0.01bA
	1.37±0.03aA

	
	8mg/g
	11.59±0.24bA
	5.98±0.39cA
	0.92±0.04cA
	1.45±0.04bA

	
	0mg/g
	17.28±0.94a
	4.95±0.15a
	0.81±0.01a
	1.29±0.04a

	AN
	2mg/g
	13.77±0.44bB
	5.30±0.16bA
	1.01±0.02bA
	1.38±0.09aA

	
	4mg/g
	13.39±0.68bA
	5.45±0.16aB
	0.84±0.02aB
	1.35±0.08aA

	
	8mg/g
	14.11±0.95bB
	5.72±0.16aA
	0.84±0.03aB
	1.31±0.02aB

	
	0mg/g
	17.28±0.94a
	4.95±0.15a
	0.81±0.01a
	1.29±0.04a

	UN
	2mg/g
	12.22±0.44bC
	6.62±0.27bB
	0.91±0.04bB
	1.40±0.07aA

	
	4mg/g
	12.15±0.65bA
	6.65±0.29aB
	0.84±0.03aB
	1.30±0.03aA

	
	8mg/g
	11.96±0.49bA
	7.20±0.37aB
	0.82±0.01aB
	1.29±0.05aB


Values are the average of three replicates and bars represent standard deviation. Values with different letters (a-d) indicate that the difference (same N source treated) is significant (p<0.05). Values with different letters (A-C) indicate that the difference (same N concentration) is significant among these groups (p<0.05). 
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