5623 46 M + o W) Vol. 62, No. 6
2025 4E 11 A ACTA PEDOLOGICA SINICA Nov., 2025

DOI: 10.11766/trxb202406120230 CSTR: 32215.14.trxb202406120230
L—, NI, AR, m AL, SR TRARSEEXT L U W A W B e SR AT RO D]. AR, 2025, 62(6): 1839-1849.
MA Zhenyi, SUN Yichun, SHI Zhaoyong, GAO Jiakai, WEI Wenjing. The Influence of Mycorrhizal Types on the Soil Microbial Biomass Carbon

and Its Distribution[J]. Acta Pedologica Sinica, 2025, 62 (6): 1839-1849.
Y 172 — A *
ERZEER N HIERNEMEYEhe = RE om0

G-t ERS, BAET, maat oo

(1. WTRERH SR AR, WIS 4710235 2. J8H EIZRA m X AR ™= AT 5EBe , TR JE 10 4660005 3. VWA £ &5 TR H
L, RSP 4710235 4. WHTTHAERUZEY 5SRO ERE S CRE, MEWHE 471023 )

W O HEEMAEY AP E K ( Soil microbial biomass carbon, SMBC ) /&R AF H 3 WG A EEE A8 FR , BIARZEEINT SMBC
ERAFTETTERS N o AR SE ARSI A WA My i A 52 ), B S [ R AR B AE RS AR b R H 3R E e
BRI, FT AT AL A SMBC i, B kIR )2 (0~100 cm, 0~40 cm. 40~100 cm ) FIHf 2 K08 A HAd
YIRRARZSTY , BFGEAN R AR AU SMBC & it S A o 4558380, AR+ 2 MBI R ( Arbuscular mycorrhiza, AM )
FSMERMR ( Ectomycorrhiza, ECM ) #i#) SMBC 7#-7E 35225, Hf ECM #i# SMBC B &5 T AM Y, AR EHRIER
) SMBC Xf HHEHF ( HHERRE . HHAR) AAURET (AEPERRE . A PRKE ) MR iAFfE2 S, 0~40 cm
+J2, AM Fl ECM Hi# +3EH T (48.9%. 47.99% ) Xt SMBC HUSZIY R TAURME T (8.45%. 2.25% ). 40~100 cm
1J2, ECM #%) SMBC 2S5 K F-5200 ( 53.94% ) KT 13K - 25.32% )RR, T AM AEY) TSR, 138K (45.17% )
SR TSR F (25.32% ). ANFFEARZEAEZ N T SMBC 5 +3A AR + 38 & A B IEAIC (P<0.01), Hih ECM 2
TP T2 R XS SMBC YERIE WIS . J5 25500 Ar i R R I, BEE TR RN, 7E18)2 138 AM fE¥)
SMBC F#3Z +IER 75200, 1fif ECM AHY) SMBC F252 3N ¥, 2% I, ECM #i# -1 SMBC & it 35 T AM
YoEa, kO U A R e N [R5 T AM AR

KB RIEGUEY AR Y, WARERL; R, AT

FESEKE: S154.3 XEkFRERRS: A

The Influence of Mycorrhizal Types on the Soil Microbial Biomass Carbon and
Its Distribution

MA Zhenyi" **, SUN Yichun® SHI Zhaoyong"**', GAO Jiakai"**, WEI Wenjing"**

(1. College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China; 2. Zhoukou National Agricultural
High Area Modern Agricultural Industry Research Institute, Zhoukou, Henan 466000, China; 3. Henan Rural Human Settlements Engineering
Center, Luoyang, Henan 471023, China; 4. Luoyang Key Laboratory of Symbiosis Microorganism and Green Development, Luoyang, Henan
471023, China)

* A E AP (ZDYF2024XDNY172), ER AARASEEIH (32171620) HITHA [ ARLA R H (242300420598 ) ¥t
Bh Supported by the Key Research and Development Program of Hainan Province ( No. ZDYF2024XDNY172 ), the National Natural Science
Foundation of China ( No. 32171620 ), and the Natural Science Foundation of Henan Province ( No. 242300420598 )

+ MIRAE# Corresponding author, E-mail: shizyl116@126.com
EH RIS D¥k— (2001—), L, TWIEEESEE N, BB A, FEMNERIABEA BN . E-mail: 1974223101@qq.com
Wk H Y 2024-06-12; WS HORS H I : 2024-11-07; 45 % HY (www.cenkinet ): 2025-02-20

http://pedologica.issas.ac.cn



1840 +  H o 4k 62 %

Abstract: [ Objective ] Soil 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.

Key words: Soil microbial biomass carbon; Mycorrhizal type; Soil depth; Climatic factor
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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)
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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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Fig. 8 Mechanisms of the influence of environmental factors on soil microbial biomass carbon of plants of different mycorrhizal types

http://pedologica.issas.ac.cn



1846 + b1

T 62%

£ B MAT 528520 ECM 258149 SMBC &( 18 8¢ ).
1 SEM IS HE5 ] 1, REA S8R 2 R

5, P>0.05, CFI#irai# KT 0.95, RMSEA<0.08,
SRMR <0.08, B /R AIHL & B i, AT (R 2 ),

x2 FHWHEEENEEE

Table 2  Structural equation model fitting indices

TR ARSI

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 2.437 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

[E: Chi-sq (x*), R K4; P value, P{H; CFI, IWEHIAHEG

RMSEA, ¥ #RIR2E1EMR; SRMR, BRI,

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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