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Abstract: [Objective] Soil microbial biomass carbon is the most active component of soil organic matter. Studying the microbial
biomass carbon in the rhizosphere soil is of great significance. [Methods] The study took Ma’an Forest Park in Wuhan City as the
research object, and four different plant types (trees, small trees, shrubs, and herbs) were selected to randomly set up 33 sampling points
to study the main drivers of the distribution characteristics of rhizosphere soil microbial mass carbon in different plant communities.
[Results] (D Soil microbial biomass carbon was significantly different in the plant rhizosphere of different plant communities. The
fluctuation range of soil microbial biomass carbon in the plant rhizosphere was 270.76 ~ 908.44 mg/kg. (2 Soil microbial biomass
carbon was significantly and positively correlated with soil organic carbon (r = 0.662, p < 0.01), inorganic nitrogen (r = 0.510, p <
0.01), carbon—to—phosphorus ratio (» = 0.519, p < 0.01), ammonium nitrogen (» = 0.355, p < 0.01), and nitrate nitrogen (» = 0.485, p <
0.01), while it was significantly and negatively correlated with soil quick—acting phosphorus (+ =— 0.134, p < 0.05). @ The variation of
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soil microbial biomass entropy carbon in the rhizosphere of different plant communities ranged from 1% to 4%, among which the
rhizosphere of the Dryopteris fuscipes C. Chr. was the highest, and that of the osmanthus sp was the lowest. @ Soil organic carbon,
carbon to phosphorus ratio and inorganic carbon were the main factors affecting soil microbial biomass carbon, while carbon to
nitrogen ratio (36.36%, p < 0.01) and organic carbon (24.42%, p < 0.05) were the key determinants of entropic carbon content of soil
microbial biomass. [Conclusion] Soil carbon to nitrogen ratio and organic carbon were the main influencing factors of soil microbial
biomass entropy carbon. There were significant differences between the soil microbial biomass carbon in the inter—root soils of
different plants, compared to the Dryopteris fuscipes C. Chr, which had the highest inter—root soil microbial carbon sequestration
capacity.

Key words: soil microbial mass carbon; forest soil; stoichiometric ratio; plant rhizosphere; forest park; impact factor; Wuhan
Highlights: Urban forests play a crucial role in mitigating ecological issues within metropolitan areas. Investigating the regulatory
mechanisms of environmental factors on soil microbial biomass carbon is instrumental in enhancing the capacity for soil carbon

accumulation. The outcomes of such research are of significant importance for the management of carbon sinks in urban forest parks

and for promoting sustainable urban development.
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Fig. 1 Sampling map of Ma'an Forest Park
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23 HiESWAHE

SEH Excel 2016 R0 A SE 4045 410 20 %
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FPEZEFWE N p<0.05. FH Pearson #H3¢ R EFN
EW A ENE MO 3 MBC 545 H 3K 72 (8]
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3 GEREMT

3.1 TEMAMEYERSE (MBC) $5iE

TR AR 3 MBC Jy 403.02 ~ 908.44 mg/kg, /NF
K+ MBC 4 270.76 ~ 565.60 mg/kg, #E A + I
MBC 4 625.69 ~ 681.51 mg/kg FIE A + 3% MBC
h 412,18 ~ 514.49 mg/kg (£ 1), ANFEAHYIFETE Z (0]
FIALPR 3 MBC & AF7E 52 (B 2) . R
Fr+3 MBC 1L A 270.76 ~ 908.44 mg/kg,
R A R R AR PR 18 MBC &5k, REAERETE
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Table 1 Soil physicochemical indexes of Ma'an Forest Park

Ykh HORA(gkg")  BREE(mgkg") HAR/(mgkg!) MWMER/(mgkeg') THLE/( mgke") pHIE MBC/( mg-kg™)
TR

iy 46.02+4.67a 35.34+1.54¢ 15.33+1.77a 9.00+1.36a 24.33+1.70a 4.49+0.11c  908.44+163.16a

EATEUN 24.21+3.23bc 49.38+3.17b 7.20+0.41c¢ 5.83:0.62bc 13.03£036b  4.56:0.08bc  601.69+93.09ab

IEEN 23.26+4.10bc 31.82+3.87c 12.53+1.61ab 6.4+1.56ab 18.93+3.07ab  4.78+0.03ab  403.02+112.73b
INFRAR

UZIN 23.14+1.47bc 50.72£1.88b 13.23+1.36ab 7.87+1.32ab 21.1£2.26ab 4.83£0.13ab  565.60+54.31ab

HAE 20.23+2.69bc 96.90+4.24a 9.7+0.63bc 1.07+0.39bc 10.77£1.03bc  4.56£0.12bc  270.76£77.03b

ITEX 12.37+1.37¢ 103.16+2.61a 10.77+1.14bc 0.67£0.11c¢ 11.43+1.03bc 4.91£0.06a  392.62+86.02b
AR

SRS 31.16:0.76ab 91.66+5.73a 8.70+1.09bc 6.93+1.32a 15.63£033b  4.49+0.04bc  676.44+48.12ab

B33 35.5143.20a 99.2143.19a 17.90+2.98a 7.20+2.15a 25.10+5.08a 438+0.09c  625.69+31.55ab

T4 30.90+3.70ab 84.25+4.17a 8.33:1.08bc 9.07+1.28a 17.90:1.43ab 438+0.11c  681.51+29.41ab
LN

Qg 23.54+2.95bc 40.55+1.14bc 10.6+0.71bc 9.17+3.31a 19.77+4.02ab  4.79+0.08ab  412.18+98.78b
BEBEERR  22.07+3.65bc 51.45+7.93b 12.17+2.21ab 8.63+2.84a 20.80+4.93ab  4.66+0.03ab  514.49+90.73ab

I RRVNE FRME 2R B3 (p < 0.05)
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Fig. 2 Soil microbial biomass carbon content in different

species communities in Ma'an forest
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FHON /TR FEAE RN T 22 ) FIVE AR (€35 BT 45
W) BEARPR L1 AP & i, W35 & T AR R
AREVR; +3E NH,"-N 4 7.20 ~ 15.33 mg/kg, Hirp 77

AR ) FEVE AR PR £ 38 NH, - N & 2im;
HENO, — N 7 0.67 ~ 9.17 mg/kg, /NFFA (] E 2= Hl
FEAE) BEVE RIS T4 NO, —N i i 8 T HU kg
YrREY&; 13 SIN 24 10.77 ~ 25.10 mg/kg, 72 K
AR (FEH) FTRA (A ) BEVR AR PR - 8 e sy, JF b 2
o T HABAE RS R, 138 pH AT 4.38 ~4.91 2
[), 2 BH S 8 L oA R 358

AR YIAR PR LI R At i LA 3k
ZR(F2) . BRBELL(C : P BREL(C : N) FIEBE
Fb(N : P)Zr3h 121.23 ~ 1311.10,1112.92 ~
1998.98 1 0.17 ~ 0.75, +3 C : N LI AHEA (HF
kG ) B, INTEAR (MM E22) &k, C : P M
N @ PEBRIATAR (FFEFMIA) f &, HEA B
AR FUNEAR (T 22) FefiKo
3.3 TIERAMEYER[REFTE

R B A eGS0 A W B i (gMBC) F AR 4R
B4 0.01~0.04(1% ~ 4%) (K] 3) . HHH:AEARBRAY
gMBC i fik, B8 2 5 B RRAR B i 1 i e i o
34 TEMEVEVERSINERFHHEXES T

MBC 5 SOC. SIN, C : P, NH, N, NO, -N &
FIEMF(0.47<r<0.62, p<0.05), 5 AP W ZE AR
(r=—0.41; p<0.05) (&1 4) .,

+1% SOC 5 MBC, C : P, N : P, SIN £ i %
IEAHKEKR(p <0.01), 5 HHE AP 52 52 6AH ¢
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Table 2 Stoichiometric ratio of soil nutrient content in

Ma'an forest

YyFh C:P C:N N:P
EIZN

ol 1311.10+183.87a  1879.87+60.54a  0.75+0.04a

LM 522.72479.36bc  1841.26+204.50a  0.45+0.04bc

IEEN 791.97+99.28b  1271.08+177.38ab  0.74+0.07a
INFEAR

[ZiS 453.25+42.37cd  1112.92+£50.02b  0.49+0.04bc

HAE 214.75425.18¢  1883.67+222.85a  0.24+0.01d

ITE2 121.23£11.92¢  1114.99+183.82b  0.200.004d
A

B A9 343.53421.11de  1998.98+88.47a  0.17+0.01d

B33 376.94+64.68de  1675.95+44.77a  0.26+0.06d

VAl 375.57+61.26de  1718.27+12.12a  0.22+0.03d
HAR

HA 569.11£73.79bc  1283.25+£209.05ab  0.57+0.03b
BEBEEIR  358.95:4825de  1118.38+304.52b  0.39+0.06¢

H: AN FEEE R BE (p <0.05)

# (p<0.05), 5 NH,"~N, NO, -N, C : N £ FIF
MK KFR(p< 0.05), T AP 5 SIN. NO, -N,
C:P. N:PEWREBERMILEKR(p<0.01), 5
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Fig.3  Soil Microbial Biomass Entropy Carbon in
Ma'an Forest Park
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X5 AP &3 M6, 1M+ 5 57 50 35 pn 40 5 1 1
pH TCAHR K Z
35 HZRMtTERAEMEYERHRE TEELER
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JZ R 573k (rdacca.hp ) (Lai et al., 2022) 73 H71 1Y
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Fig.4 Correlation heat map of Soil Factors in the Ma'an Forest Park
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Fig. 5 Single interpretation rate of soil factors

P R B R A NHEE 2 C 2 N(36.36%, p < 0.01)>
SOC(24.42%,p < 0.05)> N : P(14.13%)>C : P
(12.17%)> SIN(5.58%)> NO; —N(4.36%)> NH,"-N
(3.01%), HA HA C = N Fil SOC (15 E7KF/INVT 0.05,
(Rt 358 gMBC 9 = 2K s R 74 C © N FT SOC,

4 F ®

4.1 HEYMRBTEMEVEYERSENZNE

RS 22 B, AN [RIAE 490 26 700 ) 10 32 )22 - 9k 75 1
FHFE G EESBE, SOA R RA (B
/MBS, 2021) . SR ILARAR 4% MBC 5 #(270.76 ~
908.44 mg/kg) BEAK T 2 ER AR L HEK (347 ~ 971
mg/kg), FEEIRFHFTE IR, PrFp e i b + 3
FRRE LA I A8 A (BSR4, 2012) o X N Al
AP IXZRAR SOC AL A BFoE & B, A= KA
AH TR e A F (0 b MR e AR 22 (BT SOC fifs
TEAETE D 3 25 5, R W BROMORRS ol 2 B ) 28 b T -
WA A KIS0 (Su et al., 2021) . BP9 54
VI AVHEAEAF 38 WL T T () TR 2L . AR RIS
HE—25 BB, ToR (i) FIE AR (BP9 4G . 438
i) BEE R SOC 5 MBC & it it 3 i/ T/ N AREVR,
A B P — T o] e R VR P e RR R 43
Wy AT K (ZEMEAE, 2023), 25— 5 TR THR R 13805
AW YE | BEE LS R DIRE2Z: S (B4R, 2019) .
42 TEFRBERFHLIEMEVEVERSEN

=AU

- S A e X A IR DR 1 AR T A SRR,
WA B RL . + 1SR4 S R R A5 (Bhople
etal., 2019). AWFFEEH, pH M SOC, TN Hl TP 7%
A 13 MBC 5 2 1952 0 A2 B2 45 5% (Monika et al.,

)

NH,*

(=]

2021; Gao et al., 2022), BF5% & B AR AR L35
MBC %5 +3 SOC 2 i #F IEAHEE R, kA5 45
(2019) FER V> B R il bk g A ST S8 T 1 18
SOC /2 135 MBC ) B ESE N &, XS5 5
ARG T —3 o XA UESE, 35 i B4R 5 ot
+ 4 MBC BUR A EZ B SR, T4k
S5 (2021) TEWLAS N Ty FH LU R R B AR DR AP X
IBFFE &, 3 MBC 5 +3 AP & g 3 1IE A
XK, M SASCEE A, PTRESE B Ry OBF5E X5, )
T 2R S S - SR AR A W AR 25 4 1) 25 5 3 B0 s @1
AP R h SR — S ALRR A AL B 5 3K
WL, TEME LA AE D A R ek, Pt AR & +
5 MBC & pysghn +1E AP SRRk, 3 254
KRR, WHEIEH, 15 pH &5 145 MBC 1) F
SRR, M &I 13 MBC 5 pH Z 7] JC i & 5%
A, X e AV - A TS 2 R AR
(IR, 2005), 3 pH XT H3 MBC #5200 A~
K, I S E TR ] L AR LI A s
25 5% i 2 P RS A T IR IE

TN JTE 90% LA E A LA, THLA R
i 5%, {HERE A Y A T B9 HA TTHLA, AL
R ZE L WUE Ak, S 4 BUOICHLAS A RER i
YIFTRIH . 138 SIN & & iy &k £ 220 LV A
FEPWSAE T, H 24 & NH, -N Fl NO, —N,
ASCH 13 SIN 5 MBC, C : P, SOC, NH,"-N,
NO; —N., AP 2 i EH R, I 58 SIN X+
% MBC BHA —E M5 . BIRA RS B L
FRAREHERY SIN B°h 19.07 ~ 26.51 mg/kg, B EMT
S [ - SRR AT 7K (60 ~ 90 mg/kg) (42 +
S A I A, 1979) (B2 T SIN T2 50+
5 MBC WEHZ IR N T2 —, XEF N N TR E
MUEPAE KM EZEFRIGER, Y EIED E R ERK
BF, SRS AT BE 2 BN dn 2 (RIS, 2012) 6

R A b 2 T R A P A R T
AR — A EERE bR (T 4585, 2008) . BEOAH
RCPE S B A HILT Y o i R T E 1Y, BN
C:PEMASMESN— 1R, HFREY,
C:PHIN : PHYS AR EIRPR A, | R ==
EIRPREAR; C : N AHRICAHAERF SR PR &, 12
PARETE M PR e A% o AN RIAR P B AR BR ] C @ N,
C:PMIN: P ILZAETER 25, Uil LSR5
ZREBIAY | JRVE Y S R R AR, AR
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TP H3E C : NFHEZA R 1 1, AN FRE
B C : N H(25 = 1) (FFHESE, 2015), PRz X ol - 1
BBl 361 08 T AR A

14 gMBC FRAE - b W X - 588 R A 1)
DR, FO B d B 380 A= W [ e e ) kg,
SR R . gMBC B2 T AR
B AT R (Xu et al., 2007) . RIS H, gMBC
(1%~4%) 5 — M I HEY R qQMBC(1%~3% ) 224k,
JERIAHAT (Liu et al., 2023), BaBHAFIT X SAE Y 75
H R R 2R 53 W) b R s 0 AL 2 T A 0 B i
AEfE 7L, IS B R E AL K. BT
T, gqMBC B E A 0 AR AR Ak, 7 2B 5 B K
JUE L RN, TR AL, X R, R
JEEEERR . T E LA BRI AL T MR
B BL, TR AL TE 5 b F 357 00 A FH A0 S s 1 o Bt
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5 45 i
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