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Abstract: [Objective] The process and mechanism of nitrogen deposition influencing wetland soil carbon
mineralization have considerable uncertainty. This study aimed to clarify the pathways and mechanisms of

nitrogen additions driving carbon mineralization in alpine meadow soils. [Method] This study established
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four treatments such as control (0 g/(m?-year)), low (5 g/(m*-year)), medium (10 g/(m?-year)) and high (15
g/(m*-year)) nitrogen additions in the Poa attenuata communities in Napahai Alpine Meadow. We identified
the direct and indirect effects of nitrogen-deposition-induced changes in soil microbial biomass carbon and
nitrogen, enzyme activities and physicochemical properties on carbon mineralization. [Result] (1) In
contrast to control, low and medium level of nitrogen additions significantly increased the soil carbon
mineralization rates by 22.84% and 53.15%, respectively. In contrast, high nitrogen addition had no
significant effect on carbon mineralization rate. (2) The activities of soil urease, sucrase and catalase
increased first and then decreased with increased nitrogen addition level; their maximum values were
34.78%, 22.46% and 70.47%, respectively in the medium nitrogen treatment. However, the nitrogen
additions had no significant effects on the activity of acid phosphatase. The changes in soil urease, sucrase
and catalase activities under nitrogen deposition significantly affected the carbon mineralization rates. The
explanatory rates of urease, sucrase and catalase activities for carbon mineralization variations were 75.2%,
82.4%, and 82.8%, respectively. (3) The medium and high level of nitrogen additions significantly reduced
soil pH, while nitrogen additions significantly increased the values of soil water, total organic carbon,
microbial biomass carbon, total nitrogen, hydrolyzable nitrogen and ammonium nitrogen. The soil carbon
mineralization rates under nitrogen depositions were significantly negatively correlated with pH, but
significantly positively correlated with microbial biomass carbon, total nitrogen and hydrolyzable nitrogen.
(4) The structural equation model indicated that the changes of soil enzyme activity under nitrogen additions
have a significant direct effect on carbon mineralization. The changes of soil pH, microbial biomass carbon,
and nitrogen components (total and hydrolyzable nitrogen) may indirectly regulate carbon mineralization by
mediating soil enzyme activity. [Conclusion] Nitrogen deposition enhances carbon mineralization in alpine
meadow soils by increasing soil nitrogen nutrients and microbial biomass carbon, thereby enhancing enzyme
activity. However, the soil acidification induced by nitrogen deposition inhibits the carbon mineralization
rate.

Key words: nitrogen deposition; nitrogen addition; wetland soil carbon mineralization; enzyme activities;

microbial biomass carbon and nitrogen; nitrogen components; alpine meadow; Napahai Wetland
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436.66 = 7.52a

5.07£0.14c 9.09£0.51a 6.80 +0.30b

8.28 £1.10a 6.33+0.20b 4.04+0.39¢

385.58 £ 11.01b 307.24 £ 18.47¢

WA A AR/ (mg kg™ 57.25+5.92¢c 88.45+1.97a 73.06 = 3.99b 61.78 £2.94c
F3 TEBEVERERY KEENEXLR
Tab. 3 Correlations between soil physicochemical properties and carbon mineralization rates
TiH W iE®E  pHIH BE BKE AN AR KR ESE O WMER MEMEYER

LR &S 1
pH1E -0.580"
R 0.363 -0.423
BKE 0.379 -0.916"  0.146
ISEERiIN3 0.276 -0.854"  0.207 0.953"
Ea 0.811" -0.795"  0.483 0.668"  0.625°
KR 0.883" -0.799"  0.447 0.606"  0.541 0.909™
SR 0.328 -0.945"  0.261 0.952"  0.903" 0.634"  0.636
EESTA 0.534 -0.188 0.655"  —0.048 0.027 0.639°  0.579"  -0.006
A R 0.667" -0.418 0.652" 0.228 0.278 0.827"  0.728" 0224 09257
WA A ) B 0.471 —0.244 0.655 0.024 0.144 0.636"  0.564 0.065  0.908” 0.921”

VE: *FRp < 0.05; *+FR"p <0.01.
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Fig.3 Structural equation model of soil carbon mineralization rate and various factors
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