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Fig. 1 Distribution of soil sampling sites in Moso bamboo forests
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Table 1 Regional climate conditions for different soil sampling sites
(m) () (mm)
119.19°E, 28.94°N 248 17.1 1602
118.34°E, 27.01°N 250 19.3 1670
117.52°E, 25.02°N 204 21.0 1618
115.32°E, 28.76°N 109 17.3 1612
112.21°E, 28.53°N 106 16.6 1569
() 1 () 3 1 kg
100 m*(10 m x 10 m) 200 g
1 3
(0~20 20~40 40~60cm) 15 -20
45 1.3
() 3 pH 2511
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ol 10Mel7:0 10Mel8:0  10Mel9:0 PLFAs
(phospho- 18:109¢  18:2w6!" 1%
lipid fatty acid analysis, PLFAs) -
Bligh-Dyer (1121 MIDI Sherlock (polymerase chain reaction-denaturing
(MIDI, Newark, DE, USA) 19:0 gradient gel electrophoresis, PCR-DGGE) tun
(FAME) DNA 16S rDNA V3 60% ~
PLFA PLFAs 80% 16 h
i14:0 al5:0 i15:0 al7:0 cyl17:0 il17:0 17:0 i16:0 DGGE PCR-DGGE
16:107c 17:108c 18:1oc  19:1ollc 18:1w7c 2 DGGE Bio-rad
cy19:0 i14:0 i115:0 il16:0 117:0 al5:0 al7:0 Quantity one  Image lab
(GH 16:107¢ 17:108c
18:1w5¢c 18:lo7c 19:lwllc cyl7:0  cyl9:0 (average peak) Simpson
(G) PLFAs  10Mel6:0 (18]

T2 HMTIEAREHNBRESEESR R N-Z M E R B KPCR-DGGE) MK R & 541575

Table 2 The primer sequences and PCR-DGGE systems for analyzing soil bacterial community structure

PCR 1(20pmol/pl) 0.6 ul PCR 95 /Smin
2(20pmol/ul) 0.6 ul [94 /30s,52 /30s,72 /45s]30
4 X dNTP(2.5mmol/l) 0.6 pl 72 /10min
Tag (5U/nl) 0.3 ul 4 /10min
10 X Buffer 3ul DGGE 60%~80%
ddH,O 225l 70V/16h
DNA 0.6 ul Gel Red
Mg?*(25mmol/1) 1.8 ul 20 min
1 “GC-338F” 5'- ACTCCTACGGGAGGCAGCAG-3' 2 “534R” 5'- ATTACCGCGGCTGCTGGC-3" GC

5’-CGCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGAGGGLE-3!

14

B y [19]
o (Simpson )

(Jaccard )

Simpson

S n; i
N
Jaccard
c

C.:
7 a+b-c

)

a b c
G

SPSS19.0 (ANOVA)
LSD (P<0.05)
(Pearson)
(Simpson Jaccard ) Mantel
Mantel (Canonical correspon-
dence analysis CCA) R Vegan
2
2.1
(0~20 cm) PLFAs
39 22
PLFAs 16:00 18:00 15:0iso
18:109¢  19:0 cyclo o8¢ PLFAs 56.3%
35.7% 9.5%
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Fig.2 Total PLFAs for microbial biomass, the ratio of G* to G~
biomass in surface soils in Moso bamboo forests from different sites
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Table 3  Physical and chemical properties of surface soil in moso bamboo forests from different sites

pH (%) (g/ke) (g/kg) (g/ke)
448+0.37a 21.72+332a 42.61+3.17a 1.47+0.24a 043+0.10a
437+0.13a 2460+£392a 37.28£8.53 a 1.64£033a 034+0.16a
457+0.12a 2492+ 1.87a 3443+4.13a 1.06+0.23 a 032+0.14a
4.49+0.08a 2492+ 131a 3827+4.58a 1.77+0.44 a 0.41+0.0la
423+0.11a 19.36+3.40a 3091+1.25a 1.16+0.13 a 0.25+0.03a
+ (P<0.05)
25 oLt A KK U)L(fl’f O OB 2.2
o
1.5 o '
: L IEATHLUR
S osf of L/ Lo DGGE  ( 4)
8 |l g KR
< -0.5} i
o @ q | o
° THiH (Simpson )
-1.5} !
e
25 . . . .
-2.5 -1.5 -0.5 0.5 1.5 25 o 2
CCALI (50.3%) ( ) o
B3 ARESEMHRELROBEDRZESNE
B 3 R A0 S35 R A7 €3 (F=7.96
Fig. 3 Canonical correspondence analysis (CCA) illustrating P<(),001) (le 5.6 P<0,00]) o

relationship between environmental variables and microbial
community structure in surface soil in moso bamboo forests
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Fig. 4 DGGE fingerprint atlas of bacterial communities in different layers of soil profiles in moso bamboo forests
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Fig. 5 Simpson diversity indexes of bacterial communities in different layers of soil profiles in moso bamboo forests
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Fig. 6 The distance-decay relationships of similarity among soil (21]
bacterial communities (Jaccard index) in different layers of soil [22]
profiles in moso bamboo forests
F4 TREIEREEMHRTIENERENER
Table 4 Physical and chemical properties of different layers of soil profiles in moso bamboo forests
(cm)
pH 0~20 4.68 +0.68 aA 439+ 0.39 abB 439+ 0.39 abA 4.53+0.53 abA 4.19+0.19 bA
20 ~ 40 4.66 + 0.66 aA 452+0.52aAB  4.52+0.520 aA 4.59+0.59 aA 3.99 £ 0.99 bA
40 ~ 60 4,62 +0.62 aA 4.84 +0.84 aA 4.53 +0.530 aA 474 +0.74 aA 3.96 £ 0.96 bA
0~20 21.3 + 1.48 beA 28.3 +8.28 aA 27.7+7.72 aA 24.4 + 4.77 abA 19.4 +9.40 cA
(%) 20 ~ 40 20.5 +0.57 bA 26.7 + 6.60 aA 25.5 +5.60 aA 20.6+023bAB  17.0+7.22 bA
40 ~ 60 20.7 £ 0.37 abA 25.7+5.79 aA 23.9+3.91 aA 17.6 £7.19 bB 17.0 £7.79 bA
0~20 34.8 £4.51 beA 48.3 + 8.43 aA 40.8 +0.52 abA 33.543.27 bcA 26.8+6.21 cA
(g/kg) 20 ~ 40 20.8 +0.38 bB 29.1+9.53 aB 30.9 +0.86 aB 20.2+0.17 bB 16.5+ 6.82 bB
40 ~ 60 15.9 +5.94 abB 17.0 + 7.45 abC 19.9+9.91 aC 11.7+1.51 bC 11.0+0.79 bB
0~20 1.47 £ 0.30 bA 2.15+0.18 aA 1.43 +0.47 bA 1.33+0.27 bA 1.26 £ 0.01 bA
(g/kg) 20 ~ 40 0.93 +0.20 bB 1.38+0.02 aB 141021 aA 0.95+0.18bAB  0.77+0.16 bB
40 ~ 60 0.82 +0.05 aB 1.04 + 0.06 aB 0.95+0.07 aB 0.67+0.17 aB 0.77+0.11 aB
0~20 0.39 +0.39 aA 0.45 + 0.45 aA 0.64 + 0.64 aA 0.38 4 0.38 aA 0.25+0.25 aA
(g/kg) 20 ~ 40 0.42 £ 0.42 aA 0.33+0.33 aA 0.58 + 0.39 aA 0.34 + 0.05 aA 0.21 +0.03 aA
40 ~ 60 0.36 + 0.06 aA 0.19 £ 0.07 aA 0.59 + 0.45 aA 0.34 £ 0.06 aA 0.22 + 0.03 aA
+ (P<0.05)
(P<0.05)

F*5 MERFEAREREREENKTIEMEREHEXXRL Mantel #1{R Mantel 138
Table 5 The correlation between environmental variables and bacteria in different layers of soil profiles in moso bamboo forests by
Mantel and partial Mantel test

pH
(cm) (%)
0~20 0.379%* 0.261* 0.347* 0.406%* 0.233*
20 ~ 40 0.416%* 0.328%* 0.453%* 0.487%* 0.289* 0.354*
40 ~ 60 0.262* 0.343*
pH

pH
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Characteristics of Spatial Pattern and Influence Factors for Soil
Microbial Community Structure in Moso Bamboo Forests in
Middle Subtropical China

ZHOU Sai'?, LIANG Yu-ting', ZHANG Hou-xi'?, ZHUANG Shun-yao', SUN Bo'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study was carried out in the main distribution area of Moso bamboo (Phyllostachys pubescens) in the
middle subtropical zone of China, which including Zhejiang, Fujian, Jiangxi and Anhui provinces. Two sampling zones (including
five sampling sites) were set according to the longitude and latitude, and 15 topsoil (0—20cm) and 15 soil profiles (0—60cm) were
sampled. The spatial pattern of microbial community in the topsoil and soil profiles in Moso bamboo forests was studied based on
phospholipid fatty acids (PLFAs) analysis and polymerase chain reaction-denaturing gradient gel electrophoresis (PCR- DGGE).
The results indicated that soil microbial communities in the topsoils showed no apparent zonality in the total biomass and a
diversity, but the soil bacterial community structure changed significantly among different sites. The microbial community
structure in the topsoil was affected by both the climatic factors and the soil physicochemical properties, and the relative influence
of the climatic factors decreased with the increase of soil depth. Significant distance-decay relationship was observed in soil
bacterial communities which showed the decrease in similarity of bacterial community structure (p diversity) with the increase of
geographic distance. The surface layer (0—20cm) had a less slope then the subsurface layer (20-40cm), which could be caused by
the strong impact of roots under the Moso bamboo forest. Environmental selection combined with dispersal limitation influence
the spatial distribution pattern of soil microbial community under Moso bamboo.

Key words: Soil microbial community structure; o diversity; p diversity; Moso bamboo forest; Regional scale; Distance-

decay relationship



