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Abstract: [Objective] As a key component of the global carbon cycle, China’s terrestrial ecosystems play a
crucial role in maintaining regional carbon balance through their carbon sink function. However, the

responses and mechanisms of soil organic carbon (SOC) and its components to nitrogen (N) deposition
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remain poorly understood. [Method] This study integrated 38 simulated nitrogen deposition (nitrogen
addition) experiments from China’s terrestrial ecosystems, comprising 141 paired observations of particulate
organic carbon (POC) and 99 paired observations of mineral-associated organic carbon (MAOC), to
systematically analyze the effects of N deposition on SOC and its components. [Result] Nitrogen addition
significantly increased SOC by 5.18% and POC by 12.91%, but had no significant effect on MAOC. This
differential response was primarily resulted from the distinct formation mechanisms and stability between
POC and MAOC. Further analysis indicated that the positive effect of N addition on SOC was more
pronounced under conditions of forest ecosystems, high N addition rates (> 100 kg/(ha-year)), inorganic N
fertilization, and short-term fertilization (< 5 years). While the effect on POM was more pronounced in
agroecosystems, high N addition rates (> 100 kg/(ha-year)), organic N fertilization, and short-term
fertilization (< 5 years). Notably, MAOC showed no significant change under all treatment conditions.
[Conclusion] This study reveals that N addition promotes SOC accumulation in China’s terrestrial
ecosystems and alters the components of SOC. The findings suggest that assessing the impact of N
deposition on SOC requires a comprehensive consideration of ecosystem types, soil quality, and intensity
and duration of N deposition. Our results provide new insights into the impact of N deposition on SOC pool
and its functions in China’s terrestrial ecosystems, contributing to a more accurate prediction of SOC
dynamics and feedbacks to future atmospheric nitrogen deposition, as well as offering data support for the
development of differentiated carbon sequestration and emission reduction strategies.

Key words: nitrogen deposition; nitrogen addition; global carbon cycle; soil organic carbon dynamics;

particulate organic carbon; mineral-associated organic carbon; Meta analysis
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Tab. 1 Basic information of research sample sites
KR GLifE FEHR/C £ [F W R/mm ABRGHRA

1 34°16'48"N, 108°00'00"E 11.00 600.00 A H
2 23°10'12"N, 112°10'12"E 21.50 1956.00 AR
3 23°19'48"N, 113°30'00"E 21.50 1750.00 AR
4 29°42'00"N, 103°13'48"E 16.20 1 490.00 LS
5 27°42'00"N, 117°45'00"E 17.50 1900.00 AR
6 39°58'12"N, 115°25'48"E 5.40 500.00 AR
7 50°49'48"N, 121°30'00"E -5.40 580.00 FUSN

8 41°42'00"N, 127°37'48"E 3.60 700.00 AR
9 37°37'12"N, 101°19'12"E -1.70 648.00 Fih
10 26°42'00"N, 115°04'12"E 17.90 1 600.00 AR
11 26°45'00"N, 115°04'12"E 17.90 1 475.00 AR
12 26°4424"N, 115°03'36"E 17.90 1 475.00 AR
13 50°49'12"N, 121°31'12"E -5.40 580.00 FUSN
14 34°25'48"N, 105°13'12"E 6.40 390.90 qeH
15 36°22'12"N, 111°34'48"E 12.60 500.00 AR H
16 36°49'48"N, 116°34'12"E 13.40 569.60 A H
17 35°01'12"N, 114°34'12"E 14.50 597.00 qeH
18 41°31'12"N, 123°24'00"E 7.90 700.00 A% H
19 35°16'12"N, 107°30'00"E 9.80 540.00 A H
20 23°10'12"N, 112°10'12"E 21.90 1 748.00 AR
21 42°27'00"N, 115°29'24"E 1.50 295.00 Fifh
22 31°10'48"N, 102°34'48"E 9.00 800.00 ARAK
23 23°46'12"N, 101°16'48"E 19.60 1050.00 AR
24 42°01'48"N, 116°16'48"E 2.10 382.30 Fifh
25 35°30'00"N, 107°28'48"E 8.30 500.00 A H
26 30°25'12"N, 104°36'00"E 17.70 883.00 A H
27 26°30'36"N, 117°43'12"E 19.60 1 628.00 AR
28 49°06'00"N, 119°31'48"E —2.40 320.00 Hith
29 45°21'00"N, 127°30'00"E 2.80 700.00 AR
30 43°37'48"N, 116°42'00"E 0.30 346.10 Fifh
31 27°15'00"N, 110°13'12"E 16.50 1300.00 ARAK
32 23°10'12"N, 112°10'12"E 21.40 1700.00 AR
33 37°36'00"N, 101°19'12"E -1.70 580.00 Fifh
34 26°42'00"N, 115°04'12"E 17.90 1 600.00 AR
35 37°18'36"N, 106°55'48"E 7.60 300.00 il
36 34°18'00"N, 108°04'12"E 13.00 632.00 A% H
37 42°24'00"N, 128°24'00"E 3.60 695.00 AR
38 32°58'48"N, 103°40'12"E 4.80 693.20 AR
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Fig. 2 Nitrogen addition impacts on the contents of SOC and its components under different ecosystems (a) and soil pH (b)
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