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Soil Microbial Community Structures Under Three Urban Landscape Bamboo Forests

FU Hao'?, ZENG Xinhua®, SONG Zhilin', LAN Siren', HUANG Weichang'*"

(1 College of Art and Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 Plant
Conservation Center of East China Wild and Endangered Resources, Shanghai Chenshan Botanical Garden, Shanghai
201602, China)

Abstract: To explore the effects on soil microbial community, different urban landscape bamboo forests (Phyllostachys edulis, P.
iridescens and P. glauca) were chosen in the Chenshan Shanghai Botanical Garden as the study area. Illumina MiSeq
high-throughput sequencing technology and soil physicochemical indexes were used. The results showed that the contents of soil
total phosphorus (TP), available phosphorus (AP), organic matter (OM), total nitrogen (TN), total potassium (TK) and electric
conductivity (EC) were significantly different among the three bamboo forests. The Sobs and Shannon indexes of soil bacteria
were highest under P. edulist and lowest under P. glauca. Actinobacteriota, Proteobacteria, Acidobacteriota and Chloroflexi were
the dominant phyla of soil bacteria, while Ascomycota was the dominant soil fungi. Meanwhile, the relative abundance of
Actinobacteriota and Chloroflexi were significantly higher under P. glauca, while the relative abundance of Proteobacteria and
Myxococcota were the highest under P. edulis. However, there was no significant difference in the dominant phyla of soil fungi
among the three bamboo forests. Meanwhile, the community composition of soil bacterial was significantly correlated with pH,
nitrate nitrogen (NN), EC, TP, ammonium nitrogen (AN), moisture content (MC), AK and microbial biomass carbon (MBC),
while the fungal community was significantly affected by TP, EC and TK.

Key words: Landscape bamboo; Soil physiochemical index; Soil microorganism; Diversity; Function prediction
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Fig. 1  Soil physiochemical indexes under different bamboo forests
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Fig. 4 Bacterial and fungal community abundances at phylum levels under different bamboo forests

LIRS 15.8% ., BITARLIE 16.6%); LEHI]
(Chloroflexi), it 15.29%RTAR 3% 19.1% ., £047
HRAHE 14.4% . BATARLIE 12.3%) % (& 4C).

N[22 SRR I T LA Y, 26T TAKOF b, iR
A )RR B 1R IR AT AR 398 rp A AR X = 1 3 v
FHAWTAR L, BEEMRE P EERAL, B
], KiERE T (Myxococcota) . JEBEE | ](Firmicutes)
FUFT 1] (Bacteroidota) FAH YT £ BE AR, HAER
Itk B s, AEIRT AR B3 AR (B 5A).
TEIKF- I, RSP TA 24 (Thermoleophilia) . R
44 (Acidimicrobiia), KD4-96 FI TK10 7EIRATHk 15
I EE, y-Z2JE H 9 (Gammaproteobacteria) . 254
KT8 4% (Polyangia) . #UFT T8 44 (Bacteroidia) Fl T[4 44
(Bacilli) W 7E BATHR - e i F 5 (] 50).

FEFTA TR b, BRI RFYE B2 TR )
(Ascomycota)th Ji, HARXTFEE 7 SRR 77.35%, H
BT L1 77.35% . LATAREHE 75.17% . IRATHR
T 69.46% , B 5L 877% M F ]
(Basidiomycota)( & 77 Pk £ 1 8.77% . ZLAT Mk 1 4
9.56% . IRFTAR 135 8.25%) 3L [H] S5 T AT L A
Y 86.12%( 4B, 4D).

AR AR A ST BRI 28 AN 3 (HJRAE AN

KFELEAAEE, TERBIMNTHELCHN
(Sordariomycetes)FEIR TR T3 =F i W 2 v T EAT
PRFNZTAT AR 4338 , 86 4% 1 49 ( Dothideomycetes)7E£LA7T
MRS BATAR A1 B 2 S IR 4, R
4 (Leotiomycetes)TELLAT AR 18 = B I 25 = AT
MRFRATAR 435, B2 B 29 (Eurotiomycetes) 7E B 7Tk
b R R S IR RN LA AR L (RSB
5D). XEE2ERAEE N HACE PRI IES], Wk
52 B 40 19 2652 1 H (Sordariales ) F1JAE 5 B 29 P (1) 4%
i = 1 H (Pleosporales) .
24 AEMHRTEREDEHESTEERZEN
xS 12 A~ EPERE F(pH. EC. OM., TN,
AN, NN, TP, AP, TK. AK, MBC, MC)#fr3t
AT, AR 2 N HRZ S 1) R IEFEFR(TN . AP),
SRIGIEAT RDA 4081, 453 EM, 7€ OTU KF I+
P RE T 26.94% AR 12K (B] 6A), JHirh
pH(R*=0.579). NN(R*=0.501), EC(R*=0.498),
TP(R?=0.475). AN(R*=0.414). MC(R*=0.308).
AK(R*=0.233)H1 MBC(R*=0.09)5 4 #7401 3%
R 1) HHEPH T X BB R A8 500 f B il
20.48%(&l 6B), H:H' TP(R*=0.68). EC(R’=0.318)Fll

http://soils.issas.ac.cn



1170 + 1% %54 %
/= & = ) m RAT
(A) 4HiT (B) FL1
Actinobacteriota ‘0.02723 Ascomycota ﬁ0.0SISS
Proteobacteria [ *0.04302 Basidiomycota [’ 0.445
Acidobacteriota E 0.9843 unclassified k__Fungi i—‘ 0.1056
Chloroflexi i *% 000336 — Mortierellomycota E 0.2078
- =
:@ Myxococcota F *%% () 0002789 iﬁ( Glomeromycota E *%0.00291
§ Firmicutes E==? % 0,004328 Rozellomycota * 003283
Bacteroidota [t ** 0006241 Chytridiomycota | * 003223
Gemmatimonadota i 0.6692 Blastocladiomycota ' 0.4186
Methylomirabilota [ 0.2583 Mucoromycota | **% 0.0002754
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80
HAXFHEE (%) AHXFFRE (%)
(C) 4ns (D) B
gy =5 ooy o e+ 003811
Alphaproteobacteria ﬁ 0.5555 Dothideomycetes El #%0.007877
Vicinamibacteria E 0.6502 unclassified_k__Fungi E 0.1056
Thermoleophilia [t * 002797 Eurotiomycetes " " * 002393
Gammaproteobacteria E‘_‘ **0.001919 Agaricomycetes E 0.356
Acidimicrobiia E ** ().006597 unclassified p Ascomycota E— 0.1959
KD4-96 = | % 0.00194 Mortierellomycetes [ 0.1853
% Anaerolineae E 0.1609 % Leotiomycetes E—‘ *0.04242
F Chloroflexia E 0.1241 \ Tremellomycetes E:—< 0.155
Blastocatellia E_ 0.09252 Glomeromycetes E 5% (0.0004127
Polyangia F" **% (0.0001547 unclassified p_Rozellomycota E 0.06977
Bacteroidia E" **0.003764 unclassified_p__Basidiomycota t 0.8533
Bacilli [ % 0,002085 Pezizomycetes | 0.1361
Gemmatimonadetes ii' 0.8745 Saccharomycetes !; 0.2381
TK10 i ** (.009473 unclassified p_Glomeromycota l- 0.3344
0 2 4 6 & 101214 16 0 5 101520253035404550
FAXTHERE (%) AAXFFEE (%)
(1] v s — 2L A F % 7 8 BB D7 22 43T P A
5 ARAVMHLTIEEEFEREIKESRKELYMHES
Fig. 5 Species differences at phylum and class levels of soil bacteria and fungi under different bamboo forests
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