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Zhoukou, Henan 466000, China)

Abstract: [Objective 1Soil microbial biomass carbon (SMBC) is an important indicator of microbial activity, and the type of
mycorrhizal has a potential impact on SMBC content. The objective is to explore the impact of different mycorrhizal types on
soil microbial biomass carbon and clarity their functions under global climate changes. [Method] Based on the SMBC
database established by predecessors, the SMBC content and its distribution of plants of different mycorrhizal types were
explored by dividing different soil layers (0-100 cm, 0-40 cm, 40-100 cm) and determining the mycorrhizal types of plants in
the database. [Result]The results showed significant differences in SMBC between different layers of arbuscular mycorrhiza
(AM) and ectomycorrhiza (ECM) plants, among which ECM plant soil SMBC was significantly higher than that of AM plant.
There were also differences in the response of SMBC to soil parameters (soil depth, soil total nitrogen) and climate
parameters (average annual temperature, average annual rainfall). At soil depth of 0-40 cm, the effects of factors (48.9%,
47.99%) on SMBC were significantly higher than that of climate factors under both AM and ECM plants (8.45%, 2.25%).
Also, at soil depth of 40-100 cm, the SMBC of the ECM plant was more affected by climate factors (53.94%) than soil
factors (25.32%), while the AM plant was affected differently, with the soil factor (45.17%) showing a more significant effect
than climate factors (25.32%). [ Conclusion] Under the influence of different types of mycorrhiza, SMBC was significantly
positively correlated with soil organic carbon and total nitrogen (P<0.01), among which ECM was more affected by soil
organic carbon and total nitrogen. The analysis of variance decomposition found that with the increase in soil depth, AM
plant SMBC in deep soil was mainly affected by soil factors, while ECM plant SMBC was mainly affected by climate factors.
In summary, the SMBC content of the ECM plant was significantly higher than that of the AM plant, and the response to
organic carbon and soil total nitrogen was also higher than that of the AM plant.
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Fig. 1 Soil microbial biomass carbon content of plants of different mycorrhizal types
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Fig. 2 Vertical distribution of soil microbial biomass carbon content of plants of different mycorrhizal types
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Table 1 Effects of mycorrhizal type and soil depth on soil microbial biomass carbon on a two-way ANOVA analysis (F value)
MK & Influence factors 0~100 cm 0~40 cm 40~100 cm
B2 Mycorrhizal type 7.064%%% 12,987 0.709ns
+IEVRFE Soil depth 25.631%%% 19.268%#* 12.630%%*
AR X 3R Mycorrhizal type X Soil depth 1.275ns 0.943ns 1.277ns
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Fig. 3 Soil organic carbon content of plants of different mycorrhizal types
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Fig. 4 Vertical distribution of soil organic carbon content of plants of different mycorrhizal types
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Fig. 5 Soil microbial quotient of plants of different mycorrhizal types
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Fig. 6 Effects of environmental factors on soil microbial biomass carbon of plants of different mycorrhizal types
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Fig. 7 Results of variation partitioning analysis for the effects of environmental factors on soil microbial biomass carbon of plants of different
mycorrhizal types
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c) 40~100 cm
a0 3R -0.23*
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! 067+x| Soil microbial | _ _ _ _ -
= 1
| ,I:' biomass carbon  [$575%% 1
! 0.55 0.43 I
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Soil depth Soil total = L Mean annual Mean annual
nitrogen < " temperature precipitation
- ! T
o™ e Jg-- i
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-0.31%*

e BEAFICOLHELAR AM, KA T OH AR BECM; SRR, BRAREMARE, HARRIEREE, MLAE
1 [A] 52 . Note: The black line with a solid arrow represents AM, and the gray line with a hollow arrow represents ECM. The solid line represents the
significant impact, and the dotted line represents the impact. The thick line represents the positive impact, and the thin line represents the negative
impact.
Pl 8 PRI IR X AN 7] B AR S AR - SR 0 A ) A g BB ) S e Lol
Fig. 8 Mechanisms of the influence of environmental factors on soil microbial biomass carbon of plants of different mycorrhizal types
x2 BHREREMEEY

Table 2 Structural equation model fitting indices

T IRIRIE PIRETY Chi-sq(x?) P value CFI RMSEA SRMR
Soil depth/cm Mycorrhizal type
0~100 AM 11.341 0.010 0.991 0.086 0.027
ECM 2437 0.487 1.000 0.000 0.016
0~40 AM 13.793 0.003 0.987 0.103 0.031
ECM 3.232 0.357 0.998 0.030 0.025
40~100 AM 3.766 0.288 0.994 0.084 0.045
ECM 32.074 0.000 0.745 0.542 0.266

s Chi-sq(x?), RHu5: Pvalue, P{H; CFL, HLEIEHRE: RMSEA, ¥R ZEILML: SRMR, ARl iR5% 7 . Note: Chi-sq(x?),
Chi-Squared test; P value, p-value; CFI, Comparative fit index; RMSEA, Root mean square error of approximation; SRMI, Standardized root mean

square root residual.
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SN BRI F I SMBC 4 B T BRI 3, FLEAR KB B0 £ 246 AT T 0~40 om
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