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Abstract: There is great uncertainty in the responses of soil organic carbon (C) to climate warming in the saline-alkali

grassland in northern China. In this study, we explored the responses of soil organic C and nitrogen ( N) fractions in
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different soil layers to the manipulative warming using a 5-year continuous warming experiment in a saline-alkali grassland of
Youyu, Shanxi Province. The experiment with a randomized block design had been conducted since 2017 at the Youyu
Loess Plateau Grassland Ecosystem Research Station of Shanxi Agricultural University, where open-top air chambers
(OTCs) were established to simulate climate warming. Our results showed that warming treatments did not significantly
affect soil organic C, total N, particulate organic C (POM-C) and N (POM-N) , Mineral-associated organic C ( MAOM-C)
and N (MAOM-N) , dissolved organic C (DOC) and N (DON) and microbial biomass C (MBC) and N (MBN) fractions.
Moreover, the ratio between soil C and N fractions, with the exception of MAOM-C/MBC which decreased owing to warming
treatments, did not significantly change with warming treatments. However, we found that soil depth had a significant effect
on soil organic C and N fractions, except for DOC and MBC, where soil C and N fractions showed a decreasing trend with
soil depth. In contrast, the ratio between soil C and N fractions, except for MAOM-N/N and MBC/C, increased with soil
depth. Warming and soil depth interactively affected POM-N/MBN and MAOM-N/MBN, suggesting a discrepancy between
MBN and POM-N or MAOM-N from different soil layers in response to warming. Shifts in the ratio of N fractions of different
soil layers under warming treatment may be attributable to shifts in the grass abundance, forb abundance, litter mass, soil
pH and soil moisture. Among them, litter mass and soil pH pronouncedly associated with POM-N/MBN and MAOM-N/
MBN, grass abundance and forb abundance significantly related to POM-N/N, and soil physicochemical properties such as
soil pH and soil moisture correlated with MAOM-N/N. Overall, the results as mentioned above highlight the adaptation of
soil organic C and N fractions to short-term climate warming in the saline-alkali grassland. In addition, the ratio of N
fractions in different soil layers showed a stronger response to warming treatment compared to soil C fractions. These findings
could improve our understanding for the patterns of soil organic C pool in response to climate warming in the saline-alkali

grassland, and provide support for the conservation and restoration of fragile grassland ecosystems in northern China.
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Table 1 Effects of warming and soil depths on soil C and N fractions

y C N POM-C POM-N MAOM-C
A ¥ _ - _ - _
Impact factors Chisq- p Chisq- p Chisq- p Chisq- p Chisq- p
value value value value value
YR AL FE Warming 0.007 0.934 0.196 0.658 0.915 0.339 1.690 0.194 0.921 0.337
+JZIRE Soil depth 216.459 < 0.001 170.980 < 0.001 244.334 < 0.001 136.265 < 0.001 244.433 < 0.001
143EL b T LR
" {Eﬁ,& Exj':J;{';ka\ 1.522 0.677 7.431 0.059 0.509 0.917 1.133 0.769 0.042 0.998
Warmingxsoil depth
. MAOM-N DOC DON MBC MBN
AT ' . ' - —
Impact factors Chisq- p Chisq- p Chisq- p Chisq- p Chisq- p
value value value value value
HERAL B Warming 0.438 0.508 0.270 0.603 1.457 0.227 0.096 0.757 2.184 0.139
+JZIRE Soil depth 303.121 < 0.001 7.693 0.053 63.181 < 0.001 9.371 0.025 154.315 < 0.001
1865 b 3 =193 iy
R RN 1.306 0.728 2.467 0.481 1.140 0.767 1.752 0.625 6.614 0.085

WarmingxSoil depth
Chisq-value ; 7l Chi-square value;C; + I Eif#% & Total soil organic carbon( C) ;N 13 8% &4 Total organic nitrogen( N) ; POM-C ; 13
Wik A HLIK Particulate organic C;POM-N; -HEHUR A HLA Particulate organic N; MAOM-C; 38" ¥ 454 7578 HLER Mineral-associated organic C;
MAOM-N . 30" )45 5 2578 LA Mineral-associated organic N; DOC : 38 ] % 5 HLB#% Dissolved organic C; DON: 3 Al #:75 HLAL Dissolved
organic N;MBC ; 42k ¥ H-B% Microbial biomass C; MBN ; - 3Ef#4= ¥ & Microbial biomass N
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