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Soil Microbial Diversity is Higher in Pure Stands of Moso Bamboo than in Pure
Stands of Chinese Fir

YAN Shuxian', LIU Ming', LIU Caixia', ZHAO Mengli', QIU Wei', GU Jiayue', FENG Gelin', GAO Jing', CAI
Lingxiao®, XU Qiufang'’

(1. School of Environmental and Resource Sciences, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China; 2. Bureau of
Agriculture and Rural Development, Lin'an District, Hangzhou 311300, China)

Abstract:  Objective It is a common phenomenon for most of the artificial Chinese Fir Forests (CF) to have continuous
cropping obstacles, while the Moso bamboo forest (MB) rarely does. As an important indicator of soil health, soil fertility has a
non-negligible effect on microorganisms.  Method Our study used high-throughput sequencing to analyze the soil bacterial and

fungal communities in three different forest stands. = Result The results showed that both the Shannon index and Invsimpson
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index of soil bacteria and fungi in MB were significantly higher than those of CF and even higher than that of Broadleaf forest
(BL); while the Berger-Parker index in CF was significantly higher than that in MB. The relative abundances of Actinobacteria
and Basidiomycotawas in MB were higher than that in BL and CF, while the relative abundances of Chloroflexi and
Mortierellomycota in CF were significantly higher than that of MB and BL.  Conclusion Combined with the analysis of soil
physicochemical properties, it was shown observed that the nutrient content of the studied soils played a very significant role in
influencing the microbial community structure, Moreover, MB had a conductive environment for the formation of a good
microbial community structure compared to the other soils. It was concluded that the soil bacterial and fungal characteristics and

soil physicochemical properties of MB were more similar to those of BL than to those of CF.

Key words: Moso bamboo forest; Chinese fir forest; Soil microbial diversity; Community structure; Environmental response
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Table 1 Alpha diversity of understory soil microbial at the level of OTU (mean=SD)

FEEL Index
#t Kingdom FR4) Forest stand
Shannon Invsimpson Chaol Berger-Parker
BL 5.63+0.18b 109.3 + 26.6ab 1 650 +39b 0.039 £ 0.007b
474 Bacteria MB 5.88+0.13a 127.5 +27.6a 1 887 +79a 0.043 +0.011ab
CF 5.53+0.14b 83.1+17.0b 1 809 + 120a 0.052 +0.005a
BL 3.64 +0.65a 19.8+11.4a 551 +30a 0.210+0.186a
H T4 Fungi MB 4.14£0.57a 32.4+19.8a 608 £ 151a 0.117 £ 0.052a
CF 3.36+0.51a 12.3+7.5a 559 +79a 0.241£0.071a

7 BLACE AR, MB RE B4R, CF AR FEA A, n=12. Note : BL stands for the broad-leaved forest, MB stands for the bamboo

forest, and CF stands for the fir forest. n=12.
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Fig. 4 Classification results of fungi orders and significant difference comparison between groups

HABPEH#H YK A F#EHE ] ( Ascomycota ), 435K
Venturiales ( 12%, W& & FEBATH, P<0.05).
unclassified p Ascomycota Fl Helotiales. &AM 7,
SRR R AR DL R
( Ascomycota ) 3, (HANFEMRI 45 BRI E I H
AfAl, L Helotiales Hy =& H . AL IE
Mortierellales H B LA 55 5, 10 AR AR 7315
A B E SR E RS
2.3 ANEIMRHR A P B TR AR UM

FET Bray-Curtis fE 25441 PCoA T4 R, AN
[FI AR AR B AL 2 (R VR 2 2 S i (I’ 5 ). B
VIR TSR A LR A 7R PCoAL il I 5 HA P A
MOTEI I, R AR SZ AR PCoA2 HliHH 53
T o T PCoAl fili_ L STHRE R RAY 10 4> OTU 2351k
H 2825 T[] ( Chloroflexi ) i norank , Ktedonobacterales
A SBR1031 H, B '] ( Actinobacteria ) Y
Corynebacteriales . Streptomycetales Fl IMCC26256
H, INASIEE ] ( Proteobacteria ) ) Reyranellales

F1 Rhizobiales H, MFTE ] ( Acidobacteria ) A%
Subgroup_7 H , #LFF & T ( Bacteroidetes ) [
Sphingobacteriales H .

A PCoAl il b TT#kIE f B 10 4> OTU 4331
K H T2 ] ( Ascomycota) Y Chaetothyriales .
Helotiales . unclassified ¢ Archaeorhizomycetes .
unclassified ¢ Leotiomycetes . Chaetosphaeriales #lI
Pleosporales H, Mucoromycota [']#J Mucorales H .
W] I BRI B AT AR I L L e i TR ]
( Ascomycota ) FIfJ& OTU XA [R) AR 4) 43¢ B b F 7%
o1 5 0 DR B B, R RS ARMR L R A
Mucoromycota [ ]ffj& OTU,
24 HERFEREVEBENXER
2.4.1 N TN LEBUEY SRR 3
Bi K 5 A W 2 A AR DGR I 25 SRR I 3R 2 ),
ANTR) Z2 R P Hi e 7 Y 1= BEFE AR AN [R] , 40 T Shannon
ZFEPEFEBUR Invsimpson 8 %053 7 X 4= % F1 pH iy
AR 82 (P<0.01), 4 Chaol 45 A 2B R A

http://pedologica.issas.ac.cn



6 1

FEHIHAE . BATAIAR IR A Y AR R T AZ AR AR

1711

M (P<0.05 ); BB Chaol 5% %4 & Al
pH M 3% (P<0.01) FiL 2 ( P<0.05) Wi ,

a)
0.4 . eBL
“TI1Ranosim=0.8241 ACF
P=0.001 i ¢MB
£ 021 Eooa
b . A
S 0deon w e
3] ¢
A~ o
-0.21 ®
— 4 T T
0 -0.5 0 0.5

PC1(35.85%)

PC2(19.31%)

HE.T# Berger-Parker 5 %X 03 fit A B A W 3E W )
( P<0.05),
b)

0.84Ranosim=0.7060
P=0.001

eBL
0.6+ ¢MB
0.41

0.2

O_ ,,,,,,,,
-0.2
-0.4

-0.6 -04 -02 0 04 0.6

PC1(23.97%)

0.2

Bl5 I (a). E®W (b) #¥5 PCoA S sk

Fig. 5 PCoA analysis results of soil bacterial (a) and fungal (b ) communities
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Table 2 Results of correlation between soil physical and chemical properties and microbial diversity
+ ek M4 Bacteria HEH Fungi
Soil property Shannon Invsimpson Chaol Berger-Parker Shannon Invsimpson Chaol Berger-Parker
pH 0.222 0.007** 0.431 0.203 0.183 0.12 —0.047* -0.33
H WK SOC —-0.005 0.172 —0.381 —0.435 0.018 0.126 0.208 0.247
N 0.002%* 0.133 -0.399 —0.343 —-0.083 0.067 0.008%** 0.292
WAL C: N 0.068 0.145 0.064 —-0.205 0.286 0.225 0.459 —-0.109
i A AN 0.327 0.507 -0.219 —-0.53 0.206 0.18 0.216 —-0.023*
AR AP 0.464 0.433 -0.017* -0.372 0.29 0.317 0.134 -0.158
HAH AK 0.648 0.718 0.052 -0.416 0.356 0.417 0.12 -0.228
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Fig. 6 The RDA/CCA relationship between bacterial (a ) and fungal (b) communities and soil physical and chemical factors
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Fig. 7 Heatmap of the relationship between dominant bacteria and physical and chemical factors of bacteria (a) and fungi (b )
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