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Table 1  Soil physicochemical properties of different stand types (MeanZSD)

AL A BLR/ T/ MR/
syl LIk /0 . " —
e pH i FREIE Lmm®/Y (mgekg D SR/ % g-kg H  (mg-kg D
e pH value e SOC/ % DOC/ TN/ % TP/ NO, -N/
types content/ % . . °

(mg -+ kg ) (g kg (mg -+ kg™ M

EBF 4.28-+0.05¢ 44,4045, 52a 3.97+0.58a 66.61+13.33a 0.34+0.02a 0.332£0.05a 18.14+4.69b

PBF 4.56%0.08b 31.94=£3.01c 2.5140.52b 49.3545.59b 0.23%£0.02b 0.15%+0.01c 7.484+1. 15¢

BTF 4.68+0.05a 38.00%2.18b 2.6940.5b 52.97+3.95b 0.23+0.01b 0.2140.04b 27.88410.79a
e ‘V’E;S’Ezl o IR EY)/ e

Stand (meg - ke (kg m *) (kg+m ) AR W L A

} pes NH, -N/ Aboveground Root biomass/ C: N Cc: P N:P

ypes (mg+ kg ) litter/(kg * m~ %) (kg *m ®

EBF 5.7842.13a 1.424+0. 33b 0.37+0.08b 11.64+1. 16a 122.03423.41b 10.43+1.35b

PBF 1.774+0.77b 1.7340. 17ab 0.75£0. 24a 10.21+0.69b 166.77438.03a 14.87+1.22a

BTF 1.4040. 14b 2.1540. 74a 0.76%0. 14a 9.42+0. 34c 130.97+17.71b 11.65+2.21b

Note:different lowercase letters indicate significant differences among different stand types (P<C0.05).
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Fig. 1 Relative abundance of soil bacterial communities of three stand types at phylum and genus levels
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(a) Bacterial phylum
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Different lowercase letters in the figure indicated significant differences in the relative abundance of bacterial phylum and ge-
nus of different forest types (P<C0.05).
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Fig. 2 Comparison of the inter-group differences in the top nine relative abundance of bacterial phylum and genus in soil of
three stand types
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Fig. 3 Relative abundance of fungal communities in three stand types at phylum and genus levels
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(b) Fungal genus
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Different lowercase letters in the figure indicated significant differences in the relative abundance of fungal phylum and genera

of different stand types (P<Z0.05).
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Fig. 4 Comparison of the inter-group differences in the top nine relative abundance of fungal phylum and genus in soil of

three stand types
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Table 2 Alpha diversity index of soil bacterial and fungal communities in different stand types

Observed species 1§ 4% FAAEHL
oy m Observed species index Shannon index
Stand types A1 I N HAH
Bacteria Fungi Bacteria Fungi
EBF 931.400+18. 663b 88.670+15.782a 5.70040.041b 2.86040.551a
PBF 1 016. 000465, 708a 75.200+9. 680ab 5.77040. 128ab 3.07040. 229a
BTF 1 062.000+61. 307a 73.000+5, 612b 5.880+0. 089a 2.940+0. 225a

Note:different lowercase letters indicate significant differences among different stand types (P<C0.05).
WE S R, i sk AR S BAT AR AT RIR S B g Eam, T4 . BATLUMOAIAT A5 IR 28 bR £ 8 4
MR B A FEATE PCoAL B B W40 TF WM E RIS TE PCoAl Bl B IF ¥ A W 40 IF  FEA
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(1 5), OTUs 7K | 3 Flbk 7326 B - 98 40 181 7 7% 40
A 25 B B3 (R =0. 68,P=0.001), 13
FLTR B VR AR 22 Rk i 3 (RP=0.30,P =
0.001), 4nse 3 R, 3 Fhobk 328 AU 22 [A] + 538 41 7
KA ZE S B FH (P<<0.05) M 25 IR AS R 5 B 47 4l
AR L g e bR 22 T ) - 398 L GRRE VA AR 3 2 S
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Fig.5 Principal coordinate analysis of soil bacterial and

fungal communities based on Bray-Curtis distance
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£3 AEAMH R T EMHFENEFHHEE T Bray-Curtis 8
BEHERETFTESN

Table 3 Multivariate analysis of variance based on Bray-Curtis
distance displacement of soil bacterial and fungal communities in

different stand types

Bl HLH
BhAr AT Bacteria Fungi
Stand types R’ P R’ P
P value P value
PBF vs EBF 0.228 0.029 0 0.118 0.201
PBF vs BTF 0.673 0.019 5 0. 364 0.021
EBF vs BTF 0.698 0.018 0 0. 255 0. 009

Note: P<C0. 05 showed that there was significant difference in soil mi-

crobial community among stand types.
2.2 AEHSEE T BEMEFEE W EEN

6 H i R A BB P T AR Y
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b S AR - A DR VR A A 25 1 533
AT RUM 27 428 SR R E L H WL MR K R
99. 30 % A IEA L. 0. 70 % R Tk 5. AT 4l Ak £ 1
Y BETEA A M 45 1 050 AN 5 R 3 202 4cA 6
BN M E R 84, 42% HIEA X, 15.58% N
TG . AT A5 TR 58 AR A 1 40 B RE U5 AL A 1 9 4%
1126 A7 B 8 856 AAH CIEL AW, MR T
98. 436 MIEAHIE, 1. 57 Vo N A G, 5 AR B JE VR
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(a) EBF (b) PBF (c) BTF

® Planctomycetes (29.03%) ® Planctomycetes (37.71%) ® Planctomycetes (33.84%)
® Chloroflexi (16.83%) ® Chloroflexi (16.29%) ©® Chloroflexi (15.54%)

@ Acidobacteria (14.29%) @ Acidobacteria (11.52%) ® Proteobacteria (12.52%)
® Proteobacteria (12.26%) ® Proteobacteria (11.14%) ® Acidobacteria (11.99%)

Pink and green line represent positive and negative correlations,respectively.
&6 3 Fhobksr24S AU - 4 41 T ) 4%
Fig. 6 Soil bacteria network of three stand types
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Table 4 Topological parameters of molecular ecological network of microbial communities in different stand types

T
(DGR3 L3 e e B THEEE MEKEHR ] RERH R
Microbial Stand Tk ﬂ??ﬁﬁ( Positive Average Network Bk ﬁ Clustering Average
Lo Nodes Links . . Modularity .
communities types links degree diameter coefficient path
distance
Bacteria EBF 1533 27 428 27 236 35.783 1 0. 841 1 1
PBF 1 050 3202 2703 6.099 1 0.978 1 1
BTF 1126 8 856 8 717 15.73 1 0.917 1 1
Fungi EBF 115 191 191 3. 149 12 0. 835 0.569 4.803
PBF 58 73 72 2.517 5 0. 843 0. 745 1.785
BTF 35 26 22 1.465 2 0. 899 0.822 1.103
(a) EBF (b) PBF (¢) BTF
® Ascomycota (18.26%) ® Ascomycota (24.14%) e Ascomycota (31.43%)
® Mucoromycota (12.07%) e Basidiomycota (11.43%)

® Mucoromycota (11.43%)

Pink and green line represent positive and negative correlations, respectively.
& 7 3 bk AN i B N 4

Fig. 7 Soil fungi network of three stand types
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Fig.8 Heatmap of the relationship between dominant bacterial and fungal phylum and physicochemical factors
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Variation Characteristics of Microbial Community in the Surface
Soil of Different Stand Types

HE Xinnuo'**,QIN Yunbin'**" " ,MA Jiangming'**,SUN Chenxi'*,DING Suya'"*"’,
PAN Yu'?,HUANG Huixin'"*,PAN Xinru'*,JIANG Xuefang'*,GAO Yufan'”’

(1. Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection (Guangxi Normal University) , Min-
istry of Education,Guilin, Guangxi,541006,China;2. Guangxi Key Laboratory of Landscape Resources Conservation and Sustain-
able Utilization in Lijiang River Basin, Guangxi Normal University,Guilin, Guangxi, 541006, China; 3. Institute for Sustainable De-

velopment and Innovation, Guangxi Normal University,Guilin, Guangxi,541006 ,China)

Abstract:In recent years,high economic benefits is driving the transformation of management mode of pure
Moso bamboo (Phyllostachys edulis) forests to mixed forests. However, the variations of soil quality and
soil microbial community in response to such land use changes have not been fully understood, which restricts
the sustainable development of the composite management model of bamboo forests. The space-for-time sub-
stitution method was employed to study the variation characteristics of soil microbial community under the
transformation of evergreen broad-leaved forest into pure Moso bamboo forest and the transformation of pure
Moso bamboo forest into bamboo-tea mixed forest, which aimed to provide a theoretical basis for the compos-
ite management of Moso bamboo forests. Furthermore, the key environmental factors affecting the variations
of soil microbial community were studied. The results showed that compared with the evergreen broad-leaved
forest,the pure Moso bamboo forest demonstrated significant variations of soil bacterial and fungal communi-
ty composition,in which the bacterial Observed species index increased by 9. 08% ,and the bacterial and fun-
gal community networks presented decreased nodes and increased edges of negative correlations. At the same
time, soil nutrients were reduced. After the pure Moso bamboo forest was transformed into the bamboo-tea
mixed forest,the soil nutrients and the soil bacterial community stability and synergism were improved to a
certain extent. Redundancy Analysis (RDA) showed that Soil Organic Carbon (SOC) and pH value were the
main factors affecting the soil microbial community. Therefore, compared with the evergreen broad-leaved
forest,the pure Moso bamboo forest needs more management efforts to improve soil microbial stability and
soil quality. The transformation of pure Moso bamboo forest to bamboo-tea mixed forest improves the stabili-
ty of soil bacterial community and promotes the restoration of soil quality to some extent.

Key words: Phyllostachys edulis forest;evergreen broad-leaved forest; bamboo-tea mixed forest;soil microbial

community
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