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Spatial and Temporal Variation Characteristics of Soil Microbial PLFA Community

in Castanopsis fargesii

ZHAO Meng-sai' , LUAN Ya-ning' ,DAI Wei'* , WANG Bing® , QIAO Hong-yong'
(1. College of Forestry,Beijing Forestry University ,Beijing 100083, China;
2. Research Institute of Forest Ecology . Environment and Protection ,CAF , Beijing 100091, China)

Abstract: Taking the Castanopsisfargesii forests occurring in Dagangshan of Jiangxi Province as research
objects, the method of measuring phospholipid fatty acid (PLFA) was adopted to explore the temporal
characteristics of soil microorganism PLFA community with the soil depth. Principal component analysis
method was used. The results showed that there were 40 kinds of PLFA in soil under C. fargesii forests,
including 16 ¢ 0,5,9,13 Mel4 : 0,and 10Mel6 : 0, which were distributed in different soil layers with
dominant contents. Soil microorganism had obvious surface accumulation (P<C0. 05) ,and the soil microor-
ganism richness index,Pielou evenness,Simpson diversity index and Shannon-wiener diversity index in the
0—20 cm soil layer were significantly superior to those in deeper soil layers,but the temporal changes be-
tween the same soil layer were not significant. Principal component analysis (PCA) indicated that 18 : 0,
18+ 1wllt,18 : 1w9t,cyl7 : 0,and al4 : 0 were the main PLFA affecting the soil microorganisms. Correla-
tion analysis showed that both precipitation and litters were significantly and positively correlated with soil
PLFA content (P<0.01).
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Fig.1 Sampling point location and sampling method
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Fig. 2 Litter production and rainfall in different periods
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Newark, DE) 7381 PLFA I35 M 1fii X A 5 B8 W 43
T8 e, 4 K Frostegard J7 4 44 (Frotegard
A,et al. ,1993),
®1 AEARBARALIEFEERE
Table 1  Average temperature of different soil layers in different

periods (mean®SE,n=5)

g HHRIE/C
/em 4R 8 A 10 A 124
0~20  16.7240.12a 25.1440.10a 18.95+0.18c 10.1740.12b

20~40  16.4340.18b 24.49£0.13c 19.48+0.31a 10.45%0. 14a
40~60  16.4740.07b 24.89+0.07b 19.14£0.22b 10.45%0.15a
60~100 16.44=0.05b 24.9140.03b 19.13%0.05b 10.45%0.16a

e aboe FoR A — L BEAR A 6 2 57K F (P<0.05).
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Fig. 3 Composition of PLFA in different periods and soil layers
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M B PLFA 19 B 6 43 51 96, 9%, 81. 7%,
92. 8% 1 85. 6% (& 3),

2.2 Hkith+1% PLFA B9% & T 4H1E

AT 0~20 em -3 PLFA & &40 51 i %
A0 B Y 65. 8%0.54. 5% .54. 9% A1 55. 9% . A
RIS, F I B A 2 R R A 08 A b R
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Table 2 Total contents of PLFA (nmol» g™ 1)
+)Z/cm 1 H 8 H 10 A 12 H it
0~20 16.33Aa  5.31Ab 6.03Ab 5.33Ab 33.00
20~40 3.41Ba 2.73Ba 2.78Ba 2.52Ba 11.43
40~60 3.63Ba 0.60Ca 1.09Ca 0.56Ba 5.88
60~100 1. 46Ba 1. 11BCa 1. 08Ca 1.12Ba 4.77
Ait 24.83 9.74 10. 98 9.53 55.08

VEALB.C #m 1 B AR L2 PLEA ffy 22 5K a.
boc.d FR A — 2R A 6 PLEA B 6 i % 5K F (P<<0.05),
Tl
2.3 TEMEVEENERS W
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fiE. X35 1 o e EEAER AN 10Mel6 = 0,14
:0.16 ¢ 0.al6 : 0.7Mel4d ¢ 1wlOt,6Meld : 0,14
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Fig.4 Principal component analysis of soil microbial PLFAs

in different months
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0~20 cm + /)2 Shannon-Wiener 22 ¥4 45 1 Bif
148 4 8 B 5, {2 20 ~ 100 em A 2 A8 fb B 5 21,
0~20,20~40 cm #1 40~100 cm [A] { I H —E W
B T B 335 o R AR A4 9] TR S (3R 3) o Pielou 2
A BEFREORA W W A AR AL, AR RO IR A —
FH M. Simpson ZFEPEREEUE B A — & By ) 1
AL BR 0~20 em £JZ4b. T JE LR B H AR
FURY B [A] 28 A R AN BT B (R 3D,
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Table 3 Diversity indexes of microbial community in soils

EZ2EREX iR +JZ/em 8 H 10 H 12 A
Shannon-Wiener £ #4488 (H) 0~20 2.06 Aa 2.18 Aa 2.21Aa 2.17 Aa
20~40 1.96 Ab 2.13 Ba 2.18 Aa 1.98 Bb
40~60 1. 84 Ba 1.35 Cb 1.73 Ba 1.41 Cb
60~100 1.56 Cb 1. 86 Ba 1.92 Ba 1.93 Ba
Pielou 15 B8 50 () 0~20 0.82 Aa 0. 86 Aa 0.86 Aa 0.86 Aa
20~40 0.83 Aa 0.86 Aa 0.85 Aa 0.83 Ba
40~60 0.83 Aa 0.79 Be 0.85 Aa 0.91 Aa
60~100 0.82 Aa 0.89 Aa 0.87 Aa 0.89 Aa
Simpson £ # M 48 % (D) 0~20 0.82 Aa 0.86 Aa 0.85 Aa 0.85 Aa
20~40 0. 80 Bb 0.85 Aa 0.85 Aa 0. 81 Bb
40~60 0.79 Ba 0. 82 Ba 0.77 Cb 0.73 Cb
60~100 0.73 Cb 0.82 Ba 0.82 Ba 0.82 Ba

2.5 PLFASESREEFHMEXME

ST R T ) B R RN R R X RO A
BILIGE o fife e Al 80 3 ] BEAT A A 56 2R 0 L A BIF 52 ik —
A3 B PLEA 5 8RS H 053 649 U8 v ) L Fa TR £ 7 £

SR Z B AR OC . 45 R BoR . 148 PLFA S A
16+ 0.5,9,13Mel4 : 0,10Mel6 = 0 3 Fh 3= B 21 Ji
PLEFA [ 8 5 8 V% ) 2 F1 K I B 52 0 B 25 1E A ¢
(P<0.01) fH 5 383 B A W AR OCHE (R ),
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Table 4 Pearson’s correlation coefficients among soil PLFA and environmental {actors

He A N PLFA M&&8  5,9,13Mel4 : 0 16 : 00 10Mel6 : 0 + R v ¥ T 1+
PLFA & 1
5,9,13Mel4 : 0 F it 0.871** 1
16 : 0 &k 0.977" 0.879**
10Mel6 ¢ 0 &t 0.962* 0.935% " 0.971% 1
+ e —0.042 —0.038 —0.066 —0.065 1
JAIE Y 0.896" " 0.701** 0. 846" * 0.788" " —0.008 1
% Tl ik 0.918*~ 0.787* 0.881" " 0. 853" * 0.078 0.896* 1

W ox FKIRAEHELE 0. 01 AKF I i 2%,
3 #w5itw

A A K B RRAS I 26 Fp R DL | PLFA,
AR R BE H AR R 4388 PLFA (920 B R A A, 3
1,16 £ 0.5,9,13Mel4 : 0 1 10Mel6 : 0 7F 4 4-Af
WY 2% )2 L rh A AR o i e o ik #)
& B PLFA B9 52. 5% .34, 9% .34, 3% Al
36. 7% (& 3), 5 PLFA 7 stk b 3% 1F A 56 (%
4), R R ARE L HE PLFA (% 48 X 4 35 Ffr, 58 51
o+ PLEA & 5284k .

ek R G2 TR X b A A A A W R A Y R )
FETER [l B 9% 45 50 . o A 455 L B s m
A IE SR TR RN R O S e A ) R
Yy b 1 DA L AE LA W 5T N Dy [ R A N S B
AT R R O AR IR 5 R L A
22 SRR AR - HE IR R £ 4 PLFA £ 52 AN A5G 1 [
Wi AEEYE S PLFA &8 2 9 W 5 & E A
K(E D EFu T PLFA (EEH 7. BN
Sy BHEL DI R TR TS L R R A
A= “Birch” 80 . 75 & + G i, fE A
I3 T8O KR S B 58 IXFE 4 0 BN i Gk
F| 210 mm, P A MR 2, [7] B, 04 95 ) i 480l B &
Z) BB A 4 ]38 B A AR 0 AR A R {E L A 2[R
VERIRHE T - HERUAE 9 09 3% 2 %48 . PLFA & i
INB A, i 8,10 A F 12 H Ay 1. 39,
2. 34455 3 A% . 8 A RAEY A K HE A, A 9 4 £ 3
IR W s FURS 5K 5 S RA W 0 AR R B P S
G R P L Y AT ARAT 0 E TR B [
ik 8 T A 22 e 20 L A R 130 mm, A T AR W
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W T B A R 29 VE L 0~60 em 48 PLFA & &
TGS R k. s £ PLFA & &+
ZEREAR.AE 12 H A8 2FRAMVE (R 2,

AN TR) B 1) 22 SE A% bR A+ SRR R B W 2 ) R R
ROR 3D FLEH T HIEY MR R wy iy

KA OB . A5 ERY 2 EHM 0~20 cm
FER L EAPLR TR EE R T 20~100 cm £
U R R B IR SR R A OK S R T
THER AR A K B R R T 55.9%
L g PLFA,

Shannon-Wiener £ #f 1 5 $% . Pielou 14 &) & 45
OH Simpson 2 K 14 48 B2 4 ) FhRE VR 2 RE 1
(1) T BRI 43 ) S ) b R Vi B 1 A A 2 A0k
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