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Abstract: [ Objective ]Microbial necromass carbon (MNC) is an important component of the soil organic carbon (SOC) pool and
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probing the response of MNC to climate change is key to a deeper understanding of the mechanisms of microbial-mediated
regulation of SOC formation. There is still a lack of understanding regarding the impact of climate warming on topsoil and
subsoil MNC accumulation dynamics in different ecosystems. [ Method ] A meta-analysis was conducted to investigate the effect
of warming of 8 sample sites on MNC in different soil layers and its contribution to SOC and on the response of topsoil and
subsoil MNC to warming (41 for total amino sugars, 69 for glucosamine, 69 for muramic acid and 26 for galactosamine).
[ Result ] Warming promoted the accumulation of MNC in different soil layers as a whole, especially in the topsoil (14.3%). This
may be related to the differences in plant-carbon input and the spatial heterogeneity of microbial communities in different soil
layers under a warming background. However, due to the acceleration of the loss of SOC in the subsoil after warming, the
proportion of MNC contribution to SOC in the subsoil (12.5%) was higher than that in the topsoil (11.3%). Furthermore, the
positive effect of the accumulation of fungal necromass and their contribution to SOC in different soil layers was greater than that
of bacterial necromass, suggesting that climate change can directly or indirectly regulated the composition of MNC by affecting
carbon inputs. Moreover, the impact of warming on the accumulation of MNC in different soil layers is bound up with warming
amplitude and years. Lower warming (<2 °C) promoted microbial anabolism to increase the accumulation of MNC in the topsoil
by 17.2%, while the contribution of MNC to SOC in the subsoil was significantly promoted during higher warming(> 2 °C). On
the timescale of warming, long-term warming (> 5 a) changed the microbial activity pattern and had a greater impact on the ratio
of MNC to SOC in subsoil (42.8%). Meanwhile, the contribution of microbial necromass to SOC was increased with soil depth in
forest and cropland, whereas warming weakened the proportion of subsoil microbial necromass to SOC in grassland.
[ Conclusion ] Based on our analysis, it is suggested that future research on the dynamics of microbial-mediated organic carbon
accumulation in specific ecosystems in response to warming should focus on the response of microbial necromass in both topsoil
and subsoils. This would provide a huge boost to understanding and predicting the sensitivity of SOC dynamics to climate change
and its feedback mechanisms.

Key words: Warming; Topsoil; Subsoil; Microbial necromass; Soil organic carbon
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Fig. 1 Effect of warming conditions on microbial necromass carbon in different soil layers ( a) and its contribution to SOC (b)
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Fig. 2 Effects of ecosystems on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b )
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Fig. 3 Effect of warming amplitude on microbial necromass carbon in different soil layers (a) and its contribution to SOC (b )
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R2 REIWEVRESEMFIEEYEFRIEXE

Table 2 Correlation between topsoil microbial-derived carbon with biotic and abiotic factors

TUAE P U R (E .
SOC TN NH,-N NO,-N pH SM MBC
In (RR) of
microbial-derived
r P r P r r P r P r P r P
carbon
MNC 0.05 0.80 0.15 0.44 0.24 0.61 -0.52 0.23 -0.27 0.35 0.50 0.10 0.78 0.02*
BNC 0.26 0.18 024 022 -0.38 0.41 0.35 0.44 -0.12 0.69 -022 049 -0.58 0.13
FNC 0.20 0.29 0.23  0.23 0.79 0.04* —0.82 0.03* -0.38 0.18 0.59 0.04* 0.79 0.02*

E: 7 50.05 K EBE. SOC: HEAPLE; TN: ©%; NH-N: %A8%; NO-N: fA%; pH: Mi{i; SM: H¥g
K& ; MBC: YA B, T . Note: “*” is significant at the level of 0.05. SOC: soil organic carbon; TN total nitrogen; NHZ—N:

ammonium-nitrogen; NO,-N: nitrate-nitrogen; SM: soil moisture; MBC: microbial biomass carbon. The same below.

R3 EIMEMRESEVIEEYEFRIHEXE

Table 3 Correlation between subsoil microbial-derived carbon with biotic and abiotic factors

A P IR RN (B . )
SOC TN NH,-N NO;-N pH SM MBC
In (RR) of
microbial-derived
r P r P r r P r P r P r P
carbon
MNC 0.10 0.61 0.03  0.90 0.40 0.37 -0.18 0.70 -0.04 091 0.44 0.18  0.41 0.32
BNC 0.15 0.45 0.14 0.48 0.39 0.39 -0.11 0.81 -0.31 0.31 0.31 0.35 0.44 0.28
FNC 0.10 0.62 0.09  0.66 0.42 0.34 -0.19 0.69 -0.04 090 047 0.15  0.19 0.65

WE (P=0.05), K2 HEMAEYRKS gL
RARZ B A G 53R 2 0L, B8 Rk
B FKF

3 W ®
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