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Abstract

To analyze the distribution characteristics and influencing factors of soil microbial biomass car-
bon, the study was conducted in the forest parks of Bafen Mountain, Qinglong Mountain, Maan-
shan Mountain, Mashan Mountain and Jiufeng Mountain in Wuhan City, and eight major constitu-
ent tree species were selected for each mountain, with a total of 120 sampling points, and soil
samples were collected from September to November 2021, and rhizosphere soil samples were
collected by the shaking drop method. The results showed that: (1) There was no significant dif-
ferences in soil microbiomass carbon among different plant communities in Bafen Mountain
57.42~502.22 mg-kg-1), Qinglong Mountain(148.59~563.78 mg-kg-1), Ma’anshan Mountain
(270.76~908.44 mg-kg-1), and Mashan Mountain (137.45 ~ 654.81 mg-kg-1) showed significant
differences among soil microbial biomass carbon of different plant communities, and Jiu Feng
Shan (224.18~595.56 mg-kg-1) showed non-significant differences among soil microbial biomass
carbon of different plants. (2) There was a significant positive correlation between soil microbial
biomass carbon and ammonium nitrogen (r = 0.462, p < 0.05) in Qinglong, and a significant posi-
tive correlation between soil microbial biomass carbon and soil organic carbon (r = 0.648, p <
0.01), nitrate nitrogen (r = 0.434, p < 0.05), ammonium nitrogen (r = 0.474, p < 0.05), inorganic
nitrogen (r = 0.532, p < 0.01), C:P (r = 0.560, p < 0.01) and N:P (r = 0.420, p < 0.05) were signifi-
cantly positively correlated; soil microbial biomass carbon in Jiufeng was significantly positively
correlated with soil ammonium nitrogen (r = 0.578, p < 0.01), inorganic nitrogen (r = 0.573, p <
0.01), C:P (r = 0.551, p < 0.01) and N:P (r = 0.465, p < 0.05) were significantly positively correlated;
neither Bafen nor Moshan soil microbial biomass carbon was significantly related to environmen-
tal factors. (3) Soil microbiomass entropy carbon in the five forest parks ranged from 1% to 4%.
Hierarchical partitioning was further used to derive that the driving factor of soil microbial bio-
mass carbon was soil organic carbon.
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HAMESRGEA ERKME R 7. R AZGEE SERE PO IRAE R 86%, AR LIS 4
BRI S AETE R 73% [1]. T3 Y& 5% (Microbial biomass carbon, MBC)/2& 3% i 4= W4 ¥ & 2 B ()
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B, PR, 138 MBC & HIEAE AR B B e bR 2 —[2] [3]. WRARM, AFRMFHEE & AR R 5 W)
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TR Z, 2Bt 7 DAL B ARMR A ) 3 BV 5t b i oM 9] [10]. PRIE, IERE W FEARAR
T3 MBC 5H3mE 2 MR AR, HIESHEM B ENLE], PRI ARME RS, 07T 3R
1. WIXARBT I\l F L Sl B AU LR A PR R, R FURRMR A A A AR
PR BR S A W BRI 70 AR AE S LR R 3R, D 1 AR T AR 2 el BRI AR (U, o
BRI AL SR AR AR

2. ARRXER

EX 7 (113°41'~115°05'E, 29°58'~31°22'N) Ay Ti#db 44, & W #hvas 22 PRI IR AUk X, HIRFE 2, #4
HEEE, WHAFEZ, BWEPSE S, EERNEN 1205 hm, JEsFEAE 5000~5300°C, 767K A
240 K. HEPIIX R 0 RGHT Sk A bR T R AR AS AR . LI DL AR o,
HENWE, FEZRAKE . )\ 1LFRM A [E(114°01'~114°35'E, 29°58'~30°32'N) iz T : T B X 485
1, MR 272.3 m, SRR G E AL 96%; O L ARMR A [ (113°50'~114°22'E, 30°33'~30°17'N) i TVLE
X AT, FRAREE o5 R I8 95% LA s S L AR bR A [l (114°25'~114°27'E, 30°30'~30732'N) Az T i 4 1H
R R IX, FRARTE 55 R 15 80%; BE 1L AR AR [ (114°40'~114°43'E, 30°54'~30°56"N) Az T 4 il 5 11 e g =5
X5 JUIERRAR A B (114°29'~114°30'E, 30°30'~30°31'N) foz T iy itk il X, ¥4k = 51.2~202 m, #xAK7E
HF 85%L) k.

3. ARA*
3.1 HMmRE

T 2021 £ 9~11 AAE\Jriie Feii. Sl BE LA Ul AR AR el B AR IR ot . AEL SRR AH
XL — AR N TS BN AR, MR BEE 24 MFERD 36 120 MRERI(A 1) AlBR . R
A B SRS, 1 2 mm ISR 8 2, R IR O AT PSR AR R, BT -20°C
UKFEDRAY, T IE CIRBEVI YRR S & 580 BRI Frfde. id0#(0.25 mm)Ja, A FIlE
F B

3.2. HIWIBFRIE

+ 38 MBC K &4 2% - B B0 Sk R [11] [12] [13], K5 2k S0 T 78 A0 3 2% 1 et -
M 0.5 mol-L™ ) K,SO, ¥ IZ#2, T TOC 1% (% multi N/C 2100, &) . 38 fh 1tk )i
P A A o B 5 IR B A I Fp ) D R HEAT N S [14] . 3 R (AP) K AH Bh B EL ik s s A LR
(SOC)KH H2S0,4-K,Cr07 AMIN#GEN 58 5 # A % (NH, -N) 5 1 25 %0 ( NO; -N) % H 3t 311 73 #4372
(Skalar San++, i %) ; pH B K A 1:2.5 /K BL BLALYZ: ;s 3R A7 & B (QMBC) A 13 MBC 5 SOC
tb[15]

3.3. BESNFE

FIF I1BM SPSS Statistics 26 #1F X A [FFEHL ) 123 MBC. 2. gMBC. SOC. AP, NH; -N. NOj;-N.
SIN &5 HIEFEFRIEAT 77 2250 HT(One-Way ANVON) S - e bRl (1 22 5 W5 v, PR BCR F i/ 2
FRI S, BTN 0.05. BURBRMRNE S Hrifi € 13 MBC 5 SOC. AP. NH;-N. NO;-N.
SIN, C:P. C:N. N:P [EJHAHICHE. Jyva I e AU I 000, SR AEFRPRIRAL ) —8ukE, J8id R 1B
(rdacca.hp) 73 B AS [FI LR B 1= 3% MBC fIBKEN A 7. FH Origin 2021 %41l ..
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Figure 1. Sampling map of the Wuhan forest parks
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Figure 2. Carbon content of microbial biomass in rhizosphere soil in the Wuhan forest parks

2. RXHARMAEEYRFDENENERSE

42. DA ESEBSUFIHRFE

ANFIEIAR R H IR A R R AR R B E R GE 1), )\ FRIb. Sl B AL AR br
+ 3G ML (SOC) & &l 4> 7l v 18.88 + 0.55 (HIh)~36.14 + 3.69g-kg (B 5). 10.47 + 2.23 (&
1)~27.58 + 2.74 g-kg ' (HESE). 18.77 + 1.81 (BB /L HEFRR)~46.02 £ 4.69 g-kg ' (F ). 17.31 + 1.55 ()2
FA)~29.40 + 2.36 g-kg * (FHE) A1 11.74 + 2.16 (111 5%)~31.13 + 2.56 g-kg (FFMEHE): 1HBBE(AP) 7> %) 4 10.4 +
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1.88(HF 75 3F)~46.59 + 3.19 g-kg * (FI#). 73.73 + 13.11 (F444)~32.18 + 5.28 g-kg * (M A). 31.82 + 3.87 (4
A)~96.90 + 4.24 g-kg ' (F:fE). 25.40 + 1.82 (B E6ETEK)~99.90 + 1.84 g-kg ™ (H:AE) M1 19.97 + 0.31 (#
A)~106.54 + 17.53 g-kg ' (F2Ha); 4R (NH; -N)2 514 6.27 + 0.99 (52 F4)~14.53 + 3.73 gkg ' (I
). 5.17 £0.39 (#4)~8.53 £ 1.44 g-kg * (B EBETHK). 7.20 £0.41 (L JE#4)~15.33 £ 1.77 g-kg * (F4)

410 + 1.02 (5 2#4)~9.33 + 1.26 g-kg ' (H:4E)F1 3.67 £ 0.14 (11%5)~9.73 = 0.75 g-kg * (B ER): HER
(NO; -N)4> 514 2.93 + 1.63 (1#%)~8.73 £ 3.98 g-kg * (F#). 1.60 + 0.61(F1¥)~11.65 + 0.35 g-kg ™ (HEFE).
1.07 + 0.39 (K:4£)~9.17 + 3.31 g-kg * (I 3F). 3.17 + 0.96 (1L %%)~16.80 + 5.77 g-kg ™ (4ETE) A1 3.47 + 1.26
(1 2 H4)~6.83 + 1.46 g-kg ™ (HEAC): TEHLE(SIN) 2 A1 12.07 + 1.12 (B AK)~22.43 +7.05 g-kg ™ (B & )~
7.07 +0.72 (F1%)~18.85 + 0.35 g-kg * (4E5E). 10.77 + 1.03 (FE1£)~24.33 + 1.70 g-kg * (F#4). 9.73 + 1.20 (1L

25)~22.47 +5.44 g-kg ™t (HEZE)F 8.27 + 0.71 (4ETE)~14.10 + 2.26 g-kg * (HEA) .
+3% pH JE AT 4.19~5.74 2 8], TLFEERRARA PR DR B 3 N R P

Table 1. Physical and chemical indexes of plant rhizosphere soil in Wuhan forest parks

= 1 EXH AR EERIR DRI IEAR

sz%j?;s SOC/gkg™ AP/mgkg? NH] -N/mgkg™ ;Zi ;\f SIN/mgkg* pH
BT 25.10+£6.23ab 11.09+3.22c  8.10+1.13abc  8.27+3.60a  16.37+4.73a  4.29+0.05c
FH 26.91+3.7lab 2234+229b 9.97+0.69abc  293+163a  12.90+1.23a  5.17 +0.23ab
IR 2246+4.73ab 17.93+194bc  6.27+0.99c 6.23+0.7la 1250+ 1.68a  4.89 +0.03hc
;; HEZE  28.13+2.76ab 16.41+139bc 12.63+2.70abc  6.13+136a  18.77+3.49a  4.42+0.07hc
) HHF  36.14+369a 1047+1.88c  1453+373a  7.90+3.72a  22.43+7.05a  4.47 +0.04bc
BHEOK  2822+313ab  41.70+3.19a  6.90+0.66bc  517+0.72a  12.07+112a  4.27+0.02c
A 18.88£0.550 46.59+3.19a 13.30+2.68ab  8.73+398a  22.03+4.92a  5.83+0.58a
A 19.27£2.19b 2642+ 455h  6.27 +0.36¢ 6.20+0.79a  12.47+0.60a  4.30 +0.04c
R 1848 +2.83ab 47.97 +7.00abc  853+1.44a  5.37+203abc 13.90+3.34abc  4.63 % 0.07ab
i 10.47+223b 71.89+534a 547+109ab  1.600.61c 7.07+0.72c  5.50 + 0.09ab
TR 22.02+3.30a 57.30+6.96abc 5.80+0.05ab  5.35+0.40abc 11.15+0.35abc  4.55 = 0.00b
%‘ HEZE 2758 +2.74a 62.70+4.17ab  7.20+0.7lab  11.65+0.35a 18.85+0.35a  4.40 +0.01b
jj 79 18.91+2.05ab 55.90+9.74abc  6.73+0.64ab  7.63+4.53abc 14.37 +4.5labc 574+ 0.84a
L2V 12.47+2470 7373+13.11a 570+109ab  250+1.1lc  820+1.47bc  4.54+0.16b
1% 19.01+0.25ab 39.34+1.04bc  6.40+0.00ab  4.15+139%c 10.55+1.39bc  4.38 +0.02b
A  19.01+1.74ab 32.18+528c  517+0.3%  10.60+097ab 1577+ 1.36ab  4.46 + 0.05b
mEEER 18.77+1.81lc  51.45+7.93b 12.17+2.2lab  8.63+284a 20.80+4.93ab  4.66 = 0.03ab
i 46.02+4.69a 3534+154cd 1533+1.77a  9.00+1.36a  2433+170a  4.49+0.11b
TR 24.21+3.23bc 49.38+3.17bc  7.20+041c  5.83+062ab  13.03+0.36b  4.56 +0.08ab
Eﬁ HfE  20.23+2.68bc 96.90+4.24a  9.70+£0.63bc  1.07+0.39%  10.77+1.03b  4.56+0.12ab
ﬁf 7 23.54+295bc 4055+ 1.14bcd 10.60 +£0.7labc  9.17+3.31a  19.77+4.02ab  4.79 + 0.08ab
F  2314+147bc 50.72+1.88b 13.23+1.36ab  7.87+1.32ab 21.10+2.26ab  4.83%0.13a
g 31.16+0.76b 91.66+573a  8.70+1.09c  6.93+1.32ab 15.63+0.33ab  4.49+0.04b
IR 23.26+4.10bc 31.82+3.87d 12.53+1.6lab 6.40+156ab 18.63+3.07ab  4.78 + 0.03ab
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Bk 28.12+1.10a 2540+1.82%  6.63+0.6d4ab 15.00+1.28ab 21.63+1.89a  4.27 +0.03c
i 29.40 £2.36a 32.07 +1.41lcde 7.33+0.67ab  10.23 £0.64abc 17.57 +1.14ab  4.76 £ 0.04b
R 17.31+155a 26.25+1.68de  4.10+1.02b 5.83 +2.00c 9.93+135h  4.59+0.09bc
B A 2437+1.21a 33.67+224cde 567+05lab  16.80+5.77a 2247+544a 4.52+0.12bc
e e 24.95+4.68a 99.90 + 1.84a 9.33+1.26a 497+027c 1430+1.02ab 5.25+0.18a
TR 26.81+6.00a 84.45+0.72b  7.20+1.06ab  6.67+1.87bc  13.87+2.13ab  4.60 + 0.03bc
7 21.01+2.38a 37.68+3.35c  6.57 +0.24ab 3.17 + 0.96¢c 9.73+120b  4.87+0.18ab
iV N 19.43+4.37a 35.78+584cd 7.37+190ab 10.57+2.74abc 17.93+3.12ab  4.61 +0.06bc
Wk TER 20.35+4.30ab 26.10+0.69  7.73+1.0lab 517+1.47a 12.90+2.34ab  4.90+0.38a
s 1559 +3.52ab 22.88+1.22b  557+15lbc  4.43+0.79%  10.00 +1.25ab  4.45 + 0.06ab
OEM  1564+242ab 29.80%217b  9.73+0.75a 347+1.26a 13.20+0.56ab  4.39 +0.12ab
mj;; HEZE  1520+2.13ab  24.24+239b  3.80+0.56¢C 447 +1.26a 8.27 +0.71b 4.19 + 0.06b
0 PSR 3113:256a 104.62+9.19a  4.27£0.38c 6.03+1.32a  10.30+1.64ab  4.40 +0.02ab
(2N 25.24+9.98ab 106.54 +17.53a  5.53 + 0.28bc 6.10+1.98a 11.63+1.79b 4.73+0.15ab
L% 11.74+2.16b 35.54 + 4.97b 3.67 +0.14c 6.30+057a  9.97+0.72ab  4.35+0.02ab
AR  21.89+4.41ab 19.97+031b  7.27+1.17ab 6.83+1.46a  14.10+2.26a  4.42 +0.06ab

T AF/NG PR 2 57 2.2 (p < 0.05).

AR EPIAR bR ) L2 A St B A E BB R (R 2). J\4ril Fkih Sl Bilif
U L AR B 1358 C:P Y5 Bl 43 %1 412.30 + 35.36 (F454)~4400.52 + 2619.53 (2B L% E ). 155.74 + 46.38 (&
1#%)~686.67 + 196.25 (M4 A). 206.89 + 21.89(kE{£)~1320.75 + 180.49 (FH%). 250.43 + 48.25 (H:1¢¥)~1131.57
+113.97 (*E L@ FHR) A 236.93 + 103.39 (F£44)~1093.53 + 217.99 (#A); C:N 437~ 1105.61 + 371.85 (K
#)~2325.96 + 70.94 (B HAK). 1219.60 + 117.58 (#AK)~1982.62 + 302.33 (L )Efa). 1112.92 + 50.02 (%
FA)~1998.98 + 88.47 (¥ffYFF). 1143.16 + 222.52 (kHAK)~2300.88 + 414.27 (1LiZ%)F1 1157.31 + 173.45 (1L
%5)~3497.00 + 996.02 (EFMYHE); N:P 73514 0.30 + 0.04 (B A)~2.95 + 1.82 (B L 8EFR). 0.10 +0.02 (F
F5)~0.57 £ 0.17 (#AK). 0.11 + 0.01(H:4£)~0.70 + 0.07 (F#). 0.14 + 0.01(H:1£)~0.88 + 0.13 (& L T )
F110.10 £ 0.02 (37 F94#5)~0.71 £ 0.12(HEK).

Table2. Stoichiometric ratio of soil nutrients in rhizosphere of plants in the Wuhan forest parks

2. RNTHRMAEEYRFLRF S SENUFITEL

Y F J\4r il PF Hlel kypis Al Lype B Y F I
WENT wmgs WENE S1BL wawes G2y WURT USES mumex 120
O R S (O S

wew BESE wen B wew STEL agn WE: g S0
oowE USEE gy EL gy DL g TR gy
S UNBE ey SO wwr SRS e 2B www U2
BRA lgvon  PH O 7se PH g BB Tameg PR Qpa

R 41230235360 L Vo0 E w5958 g S124RE e 32200

BA  losaw  BK Geeoa MK Ggg MK Do BE O Ghes
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PhEEE &
Continued
RIS s WEST N e Wik ULV MR e 2
Gu R gy L g mL g mEe g n
son RS e SRES wwe BES wen SR s U
Cowx SRS g DI SRS gy EmED g,
Cane SRES e E wer 5w D55 wwe O
Wi s pr SSEE o RS g B, fom:
b ML EEEL gy Sy SRED
we S e BSEE e BN i SR n. R
’%ﬁﬁ% 2.95+1.82a ’h}f% 0.35+0.13ab 8 2 % E Bk 0(_)‘143?;bic *%f% 0.88+0.13a MHEBEEH 0.50 +0.11ab
K 061+01lab  #M  010+002b @K 070+007a #&H 056+006abc A  0.45+007ab
TREH 072:013%b  TREE 021x003b  BRE  or® TEE 039:007hcd  TEH  045%003b
N M 115+020ab  #EE  031:002b  HEfE  011:001d HE  067+016ab  HEFE  0.35:0.05bc
Pomi 210:052b  BEFF 0243003 EEF  000F  fefe 0143001d B 010002
BEA  030£004b  AZFA 01240020 KA 0%‘%1& ¥l 016£003d M 012+0.03c
MR 047£010b % 027£003b  BFIGHE 8;3{; % 027+005cd  (U%  0.20+0.03bc
Mk  051+007ab Mk 057+017b Mk  060+008a Ak 057+015abc MEA  071+0.12a
Ve RIRNG 7 EHUR 5 55 (p < 0.05).

4.3. TIRAE MRS HHE

A FIAE MR B S A 0 A ) i B (QMBC) I AZ AL TE LA T+ 1%~4% (151 3)0 Herp i 0 L A AR 7 14
qMBC fE s, I\ i HESERE% gMBC (.

6

qMBC
T

W ANE/NGFERZE 7 53 (p < 0.05).

Figure 3. Entropy carbon of plant rhizosphere soil microbial biomass in Wuhan forest park
& 3. BN IR EERIE IR R E Y E 2 5k

4.4, +3% MBC 5B

3% MBC 5 LR B 2 [A] ARG OC R LK 4. 4% MBC 5 SOC. L3 o HL&U(SIN) 2 4% 5 35 1EAH 5K,
5 NO;-N 28 #FIEM3; SOC 5 NO;-N. NH; —H. SIN. C:N. C:P. N:P 24} ¥ IEM*<.
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Figure 4. Correlation heat map of soil factors in plant rhizosphere in the Wuhan forest park
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