Table 2 
Basic description of soil properties under different mowing treatments
	Treatment
	pH
	SOC
	TN
	
	Olsen P
	AN
	Net N mineralization
	

	
	H2O
	g kg-1
	
	mg kg-1
	mg N g-1 
	

	M0
	7.3±0.1 a 
	17.9±0.6 b
	1.5±0.0 ab
	
	1.0±0.15 a
	75±0.59 a
	194±3.76 b
	

	M1/2
	7.3±0.0 a 
	20.2±1.6 a
	1.5±0.4 ab
	
	1.3±0.06 a
	86±1.42 a
	176±7.51 b
	

	M1
	7.3±0.1 a 
	21.7±0.3 a
	1.7±0.0 a
	
	1.2±0.03 a
	86±0.00 a
	225±2.51 a
	

	M2
	7.2±0.0 a 
	17.8±0.8 b
	1.3±0.0 b
	
	1.2±0.03 a
	57±0.00 b
	127±7.50 c
	


M0, unmown; M1/2, mowing once every second year; M1, mowing once a year; M2, mowing twice a year. The value was the mean ± S.E., n = 3. SOC, soil organic carbon; TN, total nitrogen; Olsen P, Olsen phosphorus; AN, alkali-hydrolysable nitrogen; Net N mineralization, net nitrogen mineralization. Different lowercase letters in the same column indicated the difference between treatments reaches 5% significant level.



Table 3 
Effect of different mowing managements on bulk SOM fractions
	Treatment 
	MBC
	WSOC
	
	ROC
	MHA 
	CaHA 
	HA/SOM 

	
	 mg kg-1 
	
	 g kg-1 
	%

	M0 
	139.0 ± 9.81 b
	98.6 ± 9.42 a
	
	7.3±0.65 a
	6.0±0.76 a
	14.0 ±0.87 b
	64.8 a

	M1/2 
	167.9 ± 3.70 a
	42.4 ± 3.51 b
	
	3.1±0.17 bc
	4.6 ±0.76 a
	20.5±0.53 a
	72.2 a

	M1 
	144.6 ± 8.09 b 
	45.6 ± 2.37 b
	
	3.5±0.20 b
	6.0 ±0.55 a
	21.5±0.46 a
	73.0 a

	M2
	101.3 ± 6.23 c
	38.8 ± 5.51 b
	
	2.3±0.12 c
	3.9±0.57 b
	12.9 ±0.89 b
	53.1 b


M0, unmown; M1/2, mowing once every second year; M1, mowing once a year; M2, mowing twice a year. The value was the mean ± S.E., n = 3. WSOC, water soluble organic carbon. MBC, microbial biomass carbon. ROC, readily oxidization carbon. MHA, mobile humic acid. CaHA, calcium humic acid. SOM, soil total organic matter. HA = MHA+CaHA.



Table 4 
Elemental composition of SOM from surface soils in grassland soil with different mowing frequencies
	Treatment
	Elemental composition, %
	
	Atom ratios

	
	C
	H
	N
	O
	
	H/C
	O/C

	M0
	3.94 ± 0.03 b
	0.63 ± 0.01 a
	0.38 ± 0.01 b
	0.35 ± 0.02 a
	
	0.16 a
	0.09 a

	M1/2
	3.95 ± 0.04 b
	0.51 ± 0.02 b
	0.39 ± 0.01 b
	0.28 ± 0.02 ab
	
	0.13 b
	0.07 b

	M1
	4.32 ± 0.05 a
	0.56 ± 0.02 b 
	0.41 ± 0.02 a
	0.26 ± 0.01 ab
	
	0.13 b
	0.06 b

	M2
	3.28 ± 0.03 c
	0.49 ± 0.01 b
	0.27 ± 0.02 c
	0.25 ± 0.02 b
	
	0.15 a
	0.08 a


M0, unmown; M1/2, mowing once every second year; M1, mowing once a year; M2, mowing twice a year. The value was the mean ± S.E., n = 3.



Table 5 
Percentages of total special spectral area of different functional groups obtained by quantitative CPMAS 13C-NMR for soil samples from grassland soil with different mowing frequencies (%)
	
	Alkyl C
	Substituted alkyl C 
	Aromatics
	Carbonyls

	Treatment
	45 – 0 ppm 
	60 – 45 ppm
	90 – 60 ppm
	110 – 90 ppm
	140 – 110 ppm
	165 – 140 ppm
	210 – 165 ppm

	
	Alkyl 
	N-alkyl/methoxyl 
	O-alkyl
	di-O-alkyl 
	Aryl
	O-aryl 
	Carboxyl and carbonyl

	M0 
	24.6 ± 0.12 c
	11.2 ± 0.06 c
	27.0 ± 0.17 a
	9.4 ± 0.06 a
	11.7 ± 0.08 b
	4.6 ± 0.04 c
	11.1 ± 0.17 b

	M1/2 
	27.6 ± 0.20 a
	12.9 ± 0.05 b
	22.5 ± 0.06 b
	8.6 ± 0.09 b
	13.4 ± 0.09 a
	5.7 ± 0.06 b
	9.3 ± 0.06 c

	M1 
	27.9 ± 0.23 a
	13.4 ± 0.06 a
	22.3 ± 0.15 b
	8.1 ± 0.06 c
	13.6 ± 0.06 a
	5.6 ± 0.06 b
	9.1 ± 0.06 c

	M2 
	25.4 ± 0.12 b
	12.3 ± 0.25 bc
	21.7 ± 0.09 c
	7.5 ± 0.07 c
	11.8 ± 0.12 b
	6.6 ± 0.07 a
	14.7 ± 0.15 a


M0, unmown; M1/2, mowing once every second year; M1, mowing once a year; M2, mowing twice a year. The value was the mean ± S.E., n = 3.


Table 6 
CPMAS 13C-NMR indices of SOM from surface soils in grassland soils with different mowing frequencies
	Treatment 
	Lingin-C 
	Polysaccharide-C 
	L/P 
	Aliphaticity 
	Aromaticity 
	Al/Ar
	A/OA 
	HB/HI
	CC/MC

	
	% of SOC
	
	%
	
	
	
	

	M0 
	36.4 c
	13.9 b
	2.61 b
	79.3 a
	20.7 c
	3.84 a
	0.91 b
	0.76 b
	2.23 a

	M1/2 
	38.6 b
	16.7 a
	2.30 c
	78.9 b
	21.1 b
	3.74 b
	1.23 a
	0.88 a
	1.74 b

	M1 
	38.2 b
	16.9 a
	2.26 c
	78.5 c
	21.5 a
	3.65 c
	1.25 a
	0.87 a
	1.66 c

	M2 
	42.0 a
	14.2 b
	2.97 a
	79.4 a
	20.6 c
	3.85 a
	1.17 b
	0.81 ab
	1.76 b


M0, unmown; M1/2, mowing once every second year; M1, mowing once a year; M2, mowing twice a year. L/P, lignin/polysaccharide. A/OA, alkyl C/O-alkyl C. HB/HI, hydrophobic C/hydrophilic C. CC/MC = carbonhydrate C/methoxyl C. Al/Ar, Aliphaticity/Aromaticity.


Table 7 
Linear correlation coefficients for relationships among different SOM fractions and net N mineralization
	
	SOC
	WSOC
	MBC
	ROC
	MHA
	CaHA
	Net N mineralization

	SOC
	1
	
	
	
	
	
	

	WSOC
	0.11
	1
	
	
	
	
	

	MBC
	0.45
	0.37
	1
	
	
	
	

	ROC
	0.36
	0.90
	0.55
	1
	
	
	

	MHA
	0.48
	0.43
	0.45
	0.92
	1
	
	

	CaHA
	0.89
	0.41
	0.34
	0.81
	0.82
	1
	

	Net N mineralization
	0.54
	0.08
	0.60
	0.91
	0.83
	0.75
	1


n = 9. The bold denotes the difference was significant at the level of P <0.05. SOC, soil total organic carbon; The others were the same as Table 4. 



Table 8
Summary of the linear correlation for relationships between Net N mineralization, MBC and all the C functional groups of  SOC determined by CPMAS 13C-NMR
	Chemical shifts region, ppm
	Net N mineralization
	
	MBC

	
	r
	P
	
	r
	P

	Detail assignments
	
	
	
	
	

	Alkyl C (45 – 0)
	0.46
	0.047
	
	0.59
	0.039

	N-alkyl/methoxyl C (60 – 45)
	0.28
	0.615
	
	0.29
	0.891

	O-alkyl C (90 – 60)
	0.37
	0.429
	
	0.27
	0.992

	di-O-alkyl C (110 – 90)
	0.47
	0.326
	
	0.59
	0.027

	Aryl C (140 – 110)
	–0.24
	0.798
	
	0.73
	0.011

	O-aryl C (165 – 140)
	–0.94
	<0.001
	
	–0.84
	<0.001

	Carbonyl C (210 – 165)
	–0.79
	0.005
	
	–0.96
	0.003

	Integrated regions
	
	
	
	
	

	Unsubstituted alkyl C (45 – 0)
	–
	–
	
	–
	–

	Substituted alkyl C (110 – 45)
	0.70
	0.010
	
	0.68
	0.014

	Aromatics (165 – 110)
	–0.81
	0.008
	
	–0.39
	0.042

	Carbonyls (210 – 165)
	–
	–
	
	–
	–


[bookmark: _GoBack]n = 9. Substituted alkyl C was integrated to N-alkyl/methoxyl C, O-alkyl C and di-O-alkyl C.Aromatics integrated aryl C and O-aryl C. In the integrated regions, unsubstituted alkyl C and carbonyls were the same as alkyl C and carbonyl C in detailed assignments, respectively.


