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Abstract:  Objective This study aimed to analyze the response of soil carbon composition to long-term nitrogen addition in the
Stipa baicalensis meadow steppe.  Method A nitrogen addition experiment was designed in the meadow steppe of Ewenke
Banner, Hulunbuir City, Inner Mongolia in 2010, and 8 nitrogen treatments were set as 0 (NO), 15 (N15), 30 (N30), 50 (N50), 100
(N100), 150 (N150), 200 (N200) and 300 (N300) kg-hm *a ' (calculated as N). Soil samples were collected in August 2019 and
soil organic carbon and its fractions were measured to investigate the changes and drivers of soil organic carbon and its fractions
after 10 years of nitrogen addition. ~ Results The results showed that: (1) Compared to the control, soil organic carbon (SOC)
content and soil recalcitrant carbon (RP-C) did not change significantly under long-term nitrogen addition. The content of soil
labile organic carbon (LP-C) increased, among which labile carbon fraction I (LP I -C) and II (LPII-C) increased by
0.48%—15.59% and 1.94%—8.41%, respectively. Soil easily oxidized organic carbon (EOC) did not respond, whereas the contents
of dissolved organic carbon (DOC) and microbial biomass carbon (MBC) changed significantly. The overall soil carbon
composition was more sensitive to N addition at the level of 30, 50 and 100 kg-hm ?-a™'; (2) The responses of sensitivity index
(SI) of soil organic carbon to nitrogen addition showed that MBC was more sensitive to long-term nitrogen addition, which could
be used as an indicator suggesting the changes in organic carbon component in the region; (3) Structural equation modeling (SEM)
indicated that soil carbon fractions were regulated mainly by plant biomass and soil pH under long-term nitrogen conditions.

Conclusion Nitrogen addition increases soil labile carbon content in Stipa baicalensis and the changes in soil organic carbon

and its fractions are mediated mainly by soil pH and plant biomass.

Key words: Nitrogen input; Soil organic carbon; Sensitivity index; Driving factors; Meadow grassland
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Fig. 1 Meteorological data of the study area
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Fig. 2 Changes of soil organic carbon and recalcitrant carbon content under long-term nitrogen addition
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Different lowercase letters indicate that the same carbon components are significantly different among different treatments ( P<0.05) . The
same as below.
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Fig. 3 Changes of labile carbon fractions in soil with long-term nitrogen addition
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Fig.4 Changes of soil organic carbon index under long-term nitrogen addition
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F1 KBPERFZFMIIEBELERT K
Table 1 Changes in soil physicochemical properties with long-term nitrogen addition
43 RHOKRY AT HEGEY EEEY mERY WERY ,
pH TR
Treatment (gkg") (gkg!) (mgkg™") (mgkg™) (mgkg™) (mgkg™)

NO 7.13+0.16a  33.64+1.12a 2.60+0.02b 9.21£1.05ab  172.70£8.07a  24.72+0.69¢ 3.2340.14¢ 11.50+0.35b
N15 6.60+0.03b  27.19+1.58ab  2.50+0.17b 9.67+1.17a  149.40+12.99a 25.89+0.78¢ 4.36+0.13¢ 12.02+0.64b
N30 6.62+0.06b  28.14+0.53ab  2.39+0.14b 6.75+0.14ab  148.82+11.34a  32.33+1.26d 4.45+0.04¢ 12.43+0.85ab
N50 6.67+0.09b  29.11+1.86ab  2.44+0.05b 5.80+£0.80b  155.45+4.60a  45.79£1.25b 5.82+0.98¢e  12.44+0.21ab
N100  6.39+0.08b  26.75+0.88ab  2.51£0.14b 9.93+2.41a  172.704£9.29a  50.40+1.15a  13.36+0.54d  12.93+0.96ab
N150  5.86+0.07c  23.39+2.68b 2.78+0.05ab 6.59+0.62ab  174.02+13.07a 36.33+1.0lc ~ 40.48+0.74c 15.62+2.34a
N200  5.63+0.15¢c  30.38+3.28ab  2.81+0.25ab 7.06+0.58ab  181.98+30.51a 33.57+0.6lcd 52.27+0.98b  11.65+1.62b
N300  5.23+£0.06d  26.74+0.94ab  3.33+0.42a 7.67+0.73ab  172.70+11.57a  32.06+0.85d  68.04+1.83a 11.21£0.27b

e RPIAR/NG FREFRRBAIEE B E 2% (P<0.05), F[E, Note: Different lowercase letters in the same column indicate

significant differences among treatments ( P<0.05 ), the same as below. DSoil moisture content; @Total nitrogen; @) Available phosphorus;

(®Readily available potassium; GAmmonium nitrogen; ©Nitrate nitrogen; (DSoil C/N ratio.
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Table 2 Changes in vegetation biomass and litter properties under long-term nitrogen addition
. B NECEY/h S WA A 7E Yk HEDA IR A L
o Aboveground biomass/ Underground biomass/ Litter carbon/ Litter nitrogen/ Litter carbon to
Treatment
(gm?) (gm?) (gkg!) (gkeg!) nitrogen ratio
NO 159.2+30.4¢ 838.8+81.7d 28.50+1.21¢ 1.56+0.15ab 18.84+2.11¢
N15 184.2+30.1bc 929.5+39.2d 30.7440.12abc 1.60+0.2ab 20.18+2.74¢
N30 232.0+39.1ab 866.2+64.97d 33.63+0.94ab 1.93+0.08a 17.60+1.19¢
N50 237.6x14.6ab 1 147.5£215.4¢ 36.46+1.65a 1.84+0.18a 20.83+3.29¢
N100 243.8+28.1ab 1200.8+79.1¢c 34.31+0.85ab 1.90+0.07a 18.04+0.32¢
N150 283.5+13.9a 1 586.3+44.3b 33.17+1.64abc 1.36+0.08ab 24.78+2.60ab
N200 262.8+38.5a 1456.4+171.1b 35.33+4.72ab 1.08+0.10b 27.75+3.80a
N300 277.6+67.4a 1973.4+108.7a 31.95+0.31abc 1.38+0.21ab 24.48+3.00ab

2.3.3 K IR A TR 2 53 (4 4E S
BB (SEM) (K 6) M, KEIAZE @ T
U R AR e S 1 pH 2 LP-C 5 RP-C (1)
i, MEREE, ARRINNESS I AGB Xf
LP-C 5 RP-C 74 1E&)0, i3 fin UGB % LP-C

wit

CORBm
Nitrogen addition

githy Iy

FEAEIERN, X RP-C P=AE R, Mo, AGB Xf
LP-C (e E/E KT RP-C, UGB X} RP-C 443 fi#
YEHIR T AGB X HARHEE T A, R R A o
AR 1€ pH Xf LP-C 4143 & it 5 RP-C 43 B O™
ATERLN, HXF RP-C AFE SR KT LP-C.

pH

UGB

AGB

M 53T Environmental factors

RP-C

LP-C

0.0

0.2 0.4 0.6

0.8

1.0

FRvEAL RN Standard total effect

¥: AGB: #b /E¥iE; UGB: M FA¥; LP-C: WEMEAMLEK; RP-C: 1EMA MR, Wik Iy m il A2 2480 (M RE0)
BN SE T ER M . #7k LB R B AR R AL, SCRET LR RN I, LR S Sk R TR TR 1 SE R
HiSk B T8 S R R R IE L. Note: AGB: Aboveground biomass; UGB: Underground biomass; LP-C: Labile carbon; RP-C:

Recalcitrant carbon. The path coefficient ( correlation coefficient ) in the direction of the arrow is normalized by the mean value of each
parameter. The numbers on the arrows are the normalized direct path coefficients. The solid arrow lines indicate positive effects and the
dottrd arrow lines indicate negative effects. The width of the arrow is proportional to the intensity.

K6 A AN LA PRE T PEER (A RS AN TIBEOR R 7> EE MRS A7 S50 7 PRt B b e
A B )
Fig. 6 Effect of nitrogen input on soil organic carbon components ( Left: The direct and indirect effects of nitrogen input on different soil

carbon components; Right: The total effect of structural equation model standardization )
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