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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. 5 Soil microbial quotient of plants of different mycorrhizal types

http://pedologica.issas.ac.cn



1844 + b1 2 e 62 %
23 AEEREZEEVTEMEVEYVERSE 100 cm + 2%k 8%, H MAT Fl MAP 5204

X I 55 B F 4 i) Sz

SMBC & EiHF (STN. MAT #1 MAP )
(RSN, PR AR S AL AN R A — a2 22 581 6 )
Tit & AM b2 ECM fa 4 +1E, H SMBC & #3
B STN ARG K, HM 0~100 cm + 2 G4k
A ,ECM 38 W = AM, B3 i 1 g-kg ' B9 STN,
ECM fil AM ##) 13 H) SMBC 435I 114.57 F
89.74 mg-kg ' (&l 6a); #t—4KE )24 A 0~40 cm
F140~100 cm #HAT/HHTNERD, 0~40 cm -2
SMBC % #5Z2 STN B2 AL 5 0~100 cm )2 —
# (K 6b), MTE 40~100 cm + )22 H 584
AR AR fE R, B AM A4 +3% SMBC & &k
STN & it ik SR 5 T ECM Al -3 & 6c ),
MAT F1 MAP %§ SMBC & & 1520, f AM F1 ECM
EAIPARE, 0~100 cm Fl 0~40 cm + )2 34K
AR (E 6d. E 6e. El 6g. & 6h), TMTE 40~

F—F (K of, & 6i)

LA HT LR (RIEREE . STN) Al
ST (MAT, MAP ) % AM #il ECM #i#) SMBC
FREEmZES (B 7), oA, 7€ 0~100 cm )z
Hi, ECM HE# 1Y SMBC & 37 + e T (1 3k 57 520
(52.24% ) KF AM #¥) (49.75% ), 146 HFXF
AM Fl ECM #i4) SMBC [ sZm A WA e A, 3%
AR AM ERZIE S I R R
ACEAEHT, VIR Sk TR 2 A A [ 17 A2 204 1 ] R 7
] AR AH S AN AT Z M (8] 7)o X 0~40 cm il 40~
100 cm Wi EZ20 0150, TCerEWA )2, 1
FAEE X SMBC (1452 1 347 Bl P& AR S 20 g AN ] ]
FEfEES s BARRI  : Wi 2 0, A Xt
ECM B2 T AM; 1 3R DL =3 (4
AT ) S BEAERXT AM FT ECM 287 (5%
e 2 A2 R SE AR (Kl 7a. B 7).

LS4
n

L= 2A
w

=]

o )~ )~ ~
- 0~100 cm b) 3000 0~40 cm 0 500 40~100 cm ° AM
% 3 « AM + AM YAM = 111.05x + 23242 © ECM
g 2 = ECM 2500 = ECM 400 s R=04494 -

H E » JECM 7{1] 140_547ir7; 108.46 2000 5 YECM = 106.28x + 160,97 300 . I‘: ol
x5 oA 1500 Sl ey o LT

HE e e S 2000 s
=8 o ooccs P AR=85741x 412015 1000 o oozzZI TS R7.505x + 131,77 T o 23 .- VECM = 60.801x +32.262
= 5 szis s TR R = 04122 500 e R’ =0.4043 o R =0.3009
:-{E a0 2008 . P<ol ) 0 a0 2708 P<0.01 0ld a P <001

z 4 6 8 10 12 14 4 6 8 10 12 14 0 1 2 3 4

2 TR

- Soil total nitrogen/(g-kg™")

(=

o
v = d 0~100 cm 0~40 cm 40~100 cm
ﬁ 2 Vom0 v 3000 + AM ¥ s00 « AM

S 'en 5. R =00345 © -23.063 - :

28 K008 2 ;0034 ) . “ 300} B0 pAM= 03753 - 11712
i = & 1500 P01 yAM =-03274¢ + 10543c 1500 P00 - “Oas6ax + 156230 Y TR el
=3 < 1000 . g 17049 1000 R.=00232 200 N P=0yi8
Bo R 4y g 00113 p<oor | el [T N S
® o 500 8 5 aglk gl =007 500 N Y Y T 1001 & -l%.n_t ggrﬂﬁ-af<§\

-H E 0 U B | - 0 N LK W 0 3 Lo T i@.& L . E s

3 -5 0 5 10 15 20 25 30 35 -5 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

n

asy N e
T T
Mean annual temperature/°C

- .

g 0~100 cm h) 0~40 cm ) 40~100 cm
® g ¢ 3000 . : égAM 3000 : /F%AM 300 YECM =—0.0005%" + 1.0392x . SICVIM
IE 7 2500 YECM = —0.0008y" + 1.8772x — 2500 | JECM = -0.000%¢ 41527 400} 25128
&8 ~ — 4014 W P=004 o
Ty £, 20001 2000 ¢ R=00915 . 300t » gl 0 4yAg/1:0_000|xto,2364x
= = P=0.11 ¥AM=0.0002x" - 0.2734x +21015
=7, 1500 1500} 4 +341.32 200 S8 g 2o
£E E 1000 1000 E R ~0.249 N NP <0014
+H £ 0 0 Pag-maR RN L | 0 - : o a 40 . ,

= 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

2] S 5P =

G ]/ iy

Mean annual precipitation/mm

Bl 6 PRITE I 1S A ] TR MR S AR ) - S A W A ik 14 52 )

Fig. 6 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
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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.
3 37w

30 AEEBRERN HEREMEYERN L IE

E=gIR Az 0b-A|

0~40 cm 1)z, ECM ¥ L1y SMBC &
HREST AMAY LI (K1), FEZSHRE
A 62 AN [ TR AR 28 78 11 B 22 A ) i S HL 43 U ) LX)
- 1 AT SRR B R ) 25 S T R B0 T AR LR Y
HR AR 227 B sl 2 3 rh A i, LR IR )
PR AE I T R BON AW S5 A DL 1) 23 [RIFR 2, 2
SOC HE R E MLz —1'", FAR TR X T £ 35
AR HEE R, TR 2238 3 20 S8 T 25 1 S UKL IE 1
- S R AR LIV A A BB U 1 SMBC F i
SOC & HA WEMAHCKE, fE—E&HT, 145
AHLR S R, L3h SMBC &t £
WHFEilh, MEET ECM, AM WRANEZ BB D,
ECM E R AN 2255 T H 5wl i 5Tk KT AM &
PSS R LA i 0 - 9 A SR AR T I A T RE S
i) SMBC &, ARHF5E A E ECM Fl AM 4 + 1%
Fif) SMBC &kt SOC S hnmygm, 5
Xue 2P 58— .

ARWFFRLE LN, 0~40 cm +2, AM #¥ 1
HErh SOC ST ECM #i¥ 1+ (K 3b), 5
Barceld 25PN Li PR W ge 45 AR TR . TP
KRB ARARE B B 5 o0 A B, T8 TV Wi A

1AM W, (B2 AM . ECM #H4) SOC 19
BEK, "TRER M T AM ALY & 0 e A
D R T B MR R R LR R
)50 22—, NIRI B ARAE ) n] 6 38 5 1845 SR i+
BB FR AR AL Y B A T LR i A % SOC
B4 . BT AM fil ECM JL B 3250 3R BUR IS AN ]
ECM A9 + 33 W A TEPEAH L T AM AE#) 32 KR
ECM H¥I . AM H#IH) SOC 43+ i R H 817 40~
100 ecm )2, AM ¥+ SOC FEEE ST
ECM ## (& 3c), mIREEH T AM MY IEED
B i m P, AR TR A R, TR
= SMBC FIHZCRPY, HFEIAH, T AM fE
Y1, ECM HY 1R RS AT K, X 580 ECM
H 4 JE PR A S E X AR PR SOC 1149 3 fife 3¢ B HE o 5
AR R, R ECM M4 SOC 43 fife 1oy 24 B e €1
VA AR 45 R B R, SMBC & iS5 SOC & A
AEERMEH (K5, B 8), HILERZERNfE
WL X] SOC By ma [A] 4252 06 SMBC o
32 ITESERZEAREREEEA T L

4 1 A ) E R RN

T A Wit AR Az B (K AR
BE) FFR LR, Lk Sk 4 1 R B S AR
feimiZEfb . A5, KRR ZEA R SOC il STN
¥R SMBC & = FH T (B 8), X 5UH
ARG AT 45 SR — 2027, 5 7 A PSR AT AR ARG F

http://pedologica.issas.ac.cn



6 Y] ThiR—25 . TR SSRGS 13U W A e 5 31 S ) 1847

FEEER . SMBC 5 SOC ( R=0.934 ) FI + 3 &
(R=0.963 ) Z [ B FEIEAHE, WEARMRL T
AL o A A A R e B R SR A AR IR, SOC
5 SMBC B IFHIE. Chen ZEWEHGHEZ [ i
MIFSE, WiE/R SMBC & athi# SOC fil STN & &
FRy T 1 A A v A O i I B SMIBC 51
K F o5 2B, SMBC 5 SOC FE AL & B %
IEARDG, 2R A Y A i R AR A R T
ARAFFREE R BN, ECM A4 -3 i) SMBC & i %2
STN % AM #¥% STN i (K 6), W
Rel R R ERNEE I, AM M TE Y 2 B /N
T ECM, HERARE, HlT AM 154D
RIRHIFE L ECM /), AIRINfEd#E AM T 3E6H IR
AR KT ECMPY, S8 2 AL, A
[Fi] B AR 2 ARUAR i o A AL . T pH . A
AR R RN BIEA . B R, A
IF) ] R 24 TR AR o i 3 5 Ml OV 40 2 e R 3B U E
Xof A A HILT P A 5 R e AL B RhE
ECM R AR | T8 22 X5 4 ) KUK A F A A2 A P
58, MEEFREIR . ECM B FP IR 75 9 43 ff 12 Sl A
ML AR, b+ 3 pH KT AM B Fl, ECM #fFh
TR pH IS EEEEH (FRIRA. WA RE)
FEEVEA (RS XML ) sZm 3R . Bk
‘rfll-[nlo

A BES SESRENWRIGH, R M
HMAE RGOSR RIS o Vargas 25T
T, ERRG CO, 50T R K AR AR
N5 AR AV Y R RV B A G, "R E . £+
S FIE J5T A FE S AL N A5 4 25 O A ) SR AR B U
VLB AR - AR AL AE C R, SRR )t e 1) +- 48
s, [ G SOC B K., M52 M
SMBC % i, #2550 Hr 3, 0~40 cm 4IRS,
AM Fll ECM +HERZE X SMBC 52034 K T 0
HZE( & 7b), % —&5 1 5 Hu B HF 58 45 51— 3
M 40~100 cm + /2, ECM AE¥y 148, LIER 2
XF SMBC & it szm /NI R (K 7¢), S
FRE Y PR 2R 0] B 38 3 52 W 4 398 DX 2R () 42 Mo A FH
SMBC £ P0, [R] s ol 4 498 R 25 R B0 A Ao ) 1L
P, AWFREERER, 0~40 cm 12, AM M
Py + 3 v i MAT Hl MAP 18 i 5 35 50 SOC & 23K
S0 SMBC &, 1M 5 SMBC JC HAZE/EFI 2 (E 8b ),
40~100 cm +/)2, AM Fl ECM #¥) 3, 135

AR T B30 SMBC &4 Mok i B 1m0
THOK SO R, K O E B W IR
TRAE W IR (I FNIREE , B e MAP AT 38 1o 52 1) £
HoK sy E)#e2m SMBC % & ; il AR LX) SMBC &
A KD, X 5A LR —2 (K 8b), AW
Fe iy, BEHDRES . KSR CO, MR EE AR kS i 1330
BERIRCEE , BT E R A A R, R
T 1 AR AT SO AR R AR A L M R A
UifefeAs . EHOK IR AES), [ SMBC

A,
:|: N
4 én Y%

AP E AR FE Y 155 SMBC &t T ARE AR A
P4, HEARER A F2/E AT 0~40 cm 1)
HRZ T3 78 0~40 cm ¥R)Z T3, BRI
M ;AR I R, B TCIR e A AR A
JEAMERMRER, SMBC & ¥ £ Z H IR T
FZR TMAE 40~100 cm FYIRZ L3, H3ER 741
X AR X A TR AR A4 SMBC 5 4t 14 52 T ke
PN RAE R, M B 18 A FE D0 o g AR 21 28
MR VER, B FER 2 LR 25
W ZhA= TEARFE 1 SMBC 5 & o

S %3k ( References )

[ 1] HeXIJ,HouEQ, Veen GF, et al. Soil microbial biomass
increases along elevational gradients in the tropics and
subtropics but not elsewhere[J]. Global Ecology and
Biogeography, 2020, 29 (2): 345—354.

[2] SunTT, WangY G, Hui DF, et al. Soil properties rather
than climate and ecosystem type control the vertical
variations of soil organic carbon, microbial carbon, and
microbial quotient[J]. Soil Biology & Biochemistry,
2020, 148: 107905.

[3] LiYM, Hu CJ, Wang S L, et al. Function and
application of soil microorganisms in forest ecosystem[J].
Chinese Journal of Applied Ecology, 2004, 15 (10):
1943—1946. [ZRAE %, WIVLE, EETE, % HHWAES
ARG L ERBUEWRIPE SR H0). A SR,
2004, 15 (10): 1943—1946.]

[4] Wardle D A. A comparative assessment of factors which
influence microbial biomass carbon and nitrogen levels in
soil[J]. Biological Reviews, 1992, 67 (3): 321—358.

[ 5] HengT, WulG, XieSY, etal. The responses of soil C
and N, microbial biomass C or N under alpine meadow of

Qinghai-Tibet Plateau to the change of temperature and

http://pedologica.issas.ac.cn



1848 + o IR 62 &
precipitation[J]. Chinese Agricultural Science Bulletin, f;‘-? AN TE) I 340 T R A A B8 70 Ko - 458 AT SR A 21 i B PR
2011, 27 (3): 425—430. [fiF, SReEE, Hkk, % KR [J]. WIT A AR R 2 2 4, 2023, 40 (6 ):
oy FE L) B 3O U R W A B R B IR S 1149—1157.]
FEK mARAL AW N (1], TP ERZEEH], 2011, 27 (3): [ 18 ] Jin WH, ShaoS, ChenJH, etal. Research progress in
425—430.] the impact of different mycorrhizal types on soil carbon
[ 6 ] SmithSE, Read D J. Mycorrhizal symbiosis[M]. 3rd ed. cycling[J]. Journal of Zhejiang A & F University, 2021,
London: Academic Press, 2008. 38 (5): 953—962. [4x 35, AR, Wfﬁi’ﬁ, E VN
[ 7] Averill C, Turner BL, Finzi A C. Mycorrhiza-mediated AT AR X 1 S BRAE IR A0 52 22 S S R[], WL
competition between plants and decomposers drives soil PRI 22, 2021, 38 (5): 953—962.]
carbon storage[J]. Nature, 2014, 505 ( 7484 ). 543—545. [ 19 ] Zheng W S, Morris E K, Rillig M C. Ectomycorrhizal
[ 8] Anthony M A, Crowther T W, van der Linde S, et al. fungi in association with Pinus sylvestris seedlings
Forest tree growth is linked to mycorrhizal fungal promote soil aggregation and soil water repellency[J].
composition and function across Europe[J]. The ISME Soil Biology & Biochemistry, 2014, 78: 326—331.
Journal, 2022, 16: 1327—1336. [ 20 ] XueYL, LiCY, Wangy, etal. Effects of agricultural
[ 9] Soudzilovskaia N A, van Bodegom P M, Terrer C, et al. utilization on soil carbon, nitrogen content, and microbial
Global mycorrhizal plant distribution linked to terrestrial biomass in Mu Us Sandy Land[J]. Journal of
carbon stocks[J]. Nature Communications, 2019, 10( 1): Agro-Environment Science, 2020, 39( 10 ): 2325—2335.
5077. (R, 2, £, % RUAINELERDH
[ 10 ] Awad A, Majcherczyk A, Schall P, et al. Ectomycorrhizal IEm AR S B MUEY B[] R IR
and saprotrophic soil fungal biomass are driven by i, 2020, 39 (10): 2325—2335.]
different factors and vary among broadleaf and [ 21 ] Barcel6 M, van Bodegom P M, Tedersoo L, et al
coniferous temperate forests[J]. Soil Biology & Mycorrhizal tree impacts on topsoil biogeochemical
Biochemistry, 2019, 131: 9—18. properties in tropical forests[J]. Journal of Ecology,
[ 11 ] Soudzilovskaia N A, van der Heijden M G A, Cornelissen 2022, 110 (6): 1271—1282.
J H C, et al. Quantitative assessment of the differential [ 22 ] LiJ W, Shangguan Z P, Deng L. Variations of
impacts of arbuscular and ectomycorrhiza on soil carbon belowground C and N cycling between arbuscular
cycling[J]. New Phytologist, 2015, 208 ( 1 ): 280—293. mycorrhizal and ectomycorrhizal forests across China[J].
[ 12 ] Staddon P L, Ramsey C B, Ostle N, et al. Rapid turnover Soil Research, 2020, 58 (5): 441—451.
of hyphae of mycorrhizal fungi determined by AMS [ 23 ] Wang X Q, Wang C K, Zhang, T D. New perspectives on
microanalysis of '*C[J]. Science, 2003, 300 (5622 ): forest soil carbon and nitrogen cycling processes: Roles
1138—1140. of arbuscular mycorrhizal versus ectomycorrhizal tree
[ 13 ] TulY, JnWH, Sheng W X, et al. The change in dominant species[J]. Chinese Journal of Plant Ecology, 2017, 41
mycorrhizal fungi type induced by stand transformation affects (10): 1113—1125. [EHBL, TAEY, HKBER. HHAL
soil organic carbon accumulation[J]. Acta Pedologica HEOR RAG IR AE AR AA . AR5 A1 A TR AR Fb A4 4
Sinica, 2024, 61 (1): 223—234. [B# =%, @x; HI. EY A2, 2017, 41 (10): 1113—1125.]
RN Y s ) %Xﬁ]ﬂﬁfjﬁjﬁ“%i‘ﬁﬁ%%’éﬂﬂ{ [ 24 | Liang C, Schimel J P, Jastrow J D. The importance of
4 HEA ML AR R[], R ek, 2024, 61 (1 ): anabolism in microbial control over soil carbon
223—234.] storage[J]. Nature Microbiology, 2017, 2: 17105.
[ 14 ] SunTT, Wang Y G, Hui D F, et al. Vertical distributions [ 25 ] Gill AL, Finzi A C. Belowground carbon flux links
of soil microbial biomass carbon: A global dataset[J]. biogeochemical cycles and resource-use efficiency at the
Data in Brief, 2020, 32: 106147. global scale[J]. Ecology Letters, 2016, 19 ( 12 ):
[ 15 ] Zhang M H, Shi Z Y, Zhang S, et al. A database on 1419—1428.
mycorrhizal traits of Chinese medicinal plants[J]. [ 26 ] Sulman B N, Brostek E R, Medici C, et al. Feedbacks
Frontiers in Plant Science, 2022, 13: 840343. between plant N demand and rhizosphere priming depend
[ 16 ] Hooper D, CoughlanJ, Mullen M R. Structural equation on type of mycorrhizal association[J]. Ecology Letters,
modelling : Guidelines for determining model fit[J]. 2017, 20 (8): 1043—1053.
Electronic Journal of Business Research Methods, 2008, [ 27 ] Zhou Z H, Wang C K. Reviews and syntheses: Soil
6 (1): 53—60. resources and climate jointly drive variations in microbial
[ 17 ] MaXC, JinWH, TulJY, etal. Impact of shifts among biomass carbon and nitrogen in China’s forest
mycorrhizal types on soil aggregate composition and ecosystems[J]. Biogeosciences , 2015, 12 (22 ):
characteristics[J]. Journal of Zhejiang A & F University, 6751—6760.
2023, 40 (6): 1149—1157. [SF7EE, 405, BR=E, [ 28 ] HuS, Zhang Y, ShiRJ, et al. Temporal variations of soil

http://pedologica.issas.ac.cn



6 1

ThiR—25 . TR SSRGS 13U W A e 5 31 S )

1849

[ 29 ]

[ 30 ]

[ 31 ]

[ 32 ]

microbial biomass and enzyme activities during the
primary
in Changbai

secondary  succession  of broadleaved-

Pinuskoraiensis  forests Mountains of
Northeast China[J]. Chinese Journal of Applied Ecology,
2013, 24 (2): 366—372. [{ig, &, LRA, F K
P L DR £EAA PR AE T o v e SRR 2 e
Mg G PEAR A D). AR S S4], 2013, 24( 2 ): 366—372.]
Chen J, Seven J, Zilla T, et al. Microbial C : N : P
stoichiometry and turnover depend on nutrients
availability in soil: A '*C, "N and *’P triple labelling
study[J]. Soil Biology & Biochemistry, 2019, 131:
206—216.

FuZ G, Xiao Y H, Xu H, et al. Inter-annual dynamics of
soil microbial biomass carbon and nitrogen in subtropical
evergreen broad-leaved forest and its environmental
impact factors[J]. Acta Ecologica Sinica, 2024, 44 (3 ):
1092—1103. [FFa55, HLAE, VR, 5. I
25 ] PR R SR A W A 0 e k RUAT PR Bl A R IR LR
W R [0]. AR 2E4R, 2024, 44 (3): 1092—1103.]
Phillips LA, Ward V, Jones M D. Ectomycorrhizal fungi
contribute to soil organic matter cycling in sub-boreal
forests[J]. The ISME Journal, 2014, 8 (3): 699—713.

SuYJ, Yang K, Zhang Q, et al. Research progress on soil

[33]

[ 34 ]

[ 35]

nitrogen and phosphorus availability and influencing
factors of different mycorrhizal tree species[J]. Chinese
Journal of Ecology, 2024, 43 (7): 2208—2221. [J5#i
fE, YL, K, % ORFTERERA R A B
BOPERFIE B R BF I E Re [7]. AR SRRk, 2024,
43 (7): 2208—2221.]

Vargas R, Baldocchi D D, Querejeta J I, et al. Ecosystem
CO, fluxes of arbuscular and ectomycorrhizal dominated
vegetation types are differentially influenced by
precipitation and temperature[J]. New Phytologist, 2010,
185 (1): 226—236.

Hu Y J, Xiang D, Veresoglou S D, et al. Soil organic
carbon and soil structure are driving microbial abundance
and community composition across the arid and semi-arid
grasslands in northern China[J]. Soil
Biochemistry, 2014, 77: 51—57.

XuM P, Ren CJ, Zhang W, et al. Responses mechanism

Biology &

of C : N : P stoichiometry of soil microbial biomass and
soil enzymes to climate change[J]. Chinese Journal of
Applied Ecology, 2018, 29 (7): 2445—2454. [IF#F,
TR, A, &5 B R IR AR S IR
Mot A X AR AR A B We WAL (9], B A S A A
2018, 29 (7): 2445—2454.]

(REHRE: » ¥#)

http://pedologica.issas.ac.cn



