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Abstract: In order to understand the soil microbial community structure, its diversities of Castanopsis carlesii
forests in Wuyi Mountain and Jian’ou Wanmulin Nature Reserves at northern Fujian, eastern China were
investigated by phospholipid fatty acid (PLFAs) method. The results showed that soil microbial community
composition in C. carlesii forest was rich, the diversity index, richness index and evenness index of soil microbial
communities for the two forests were 2.92-3.01, 25.84—28.23 and 0.88—0.90, respectively. The total PLFAs,
bacterial PLFAs, fungal PLFAs, actinomycete PLFAs, gram-positive bacterial PLFAs, and gram-negative bacterial
PLFAs at soil depth of 0—10 cm were higher than those of 10—20 c¢m, and those in Jian’ou were higher than those
in Wuyi Mountain. The ratio of gram-positive bacterial PLFAs to gram-negative bacterial PLFAs at soil depth of
10—20 cm was higher than that of 0—10 cm. In each soil layer, the content of bacterial PLFAs was significantly
higher than those of fungal PLFAs, accounting for 46.0%—50.2% and 10.0%—11.5%, respectively, indicating that
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bacteria were dominated in soil microbial community. Principal component analysis showed that the difference in

soil microbial community structure came from the sampling site.
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Table 1 Basic status of plots in Castanopsis carlesii nature forest
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1.1 SRR A B

TR0 1l o3 A AR A R L R A SRR
P1X(27°33" N, 117°27" E)FIELR T A [ SRR X
(27°03' N, 118°09" E), s LI E g AR X
M A rp BT 2 XS, SF 24 HE R 1000~1100 m,
XN 19.4°C, K 5K 1731.4 mm, 43
78RR 1466 mm, AHXT I N 81% , 4241 T 76 M
ik 277 d, FHENAE R SR B R L e e, g
KR ACHR SRR X b b i3 11 AR i1 ) 2 ] S
S ARV T 2 KU, AR IR R 19.3°CL AR
KRR 1600~1800 mm, H EHIECH 1612 h, JCFEY
ik 286 d, HXTIRE 80%, -1 AL b A & B )
2T 3

FEPIA R DX RAE SRR, 23R 1L R )
SR AR DX 4 IR e o g AR B A3k 3 A
10 mx10 m FfHE 5 FERE T AR 7SRO X I 45 i 26
BEE 94~ 10 mx10 m b, BERE b JE e 4028 0
25 4> 2 mx2 m /NREDT o IR A b A HE 2 A
&1 REH R RR R B TR AR T X i AR R B
FERT 2 em IR ATHEED s I R LA R

1.2 TIER MR ELLIE

2014 4F 3 H 75 A HepE s die B35 50 R AR 15
FA4ERAE 0~10 cm 1 10~20 cm + )2 +3E4% 25 4,
T IZIRE) G AR OISR RHAE S e Rty ] SE 0 =8
N THEBR 759 AR A1 /N B 55 2 ), 3 2 mm
Je e s — 43 - SRR b TS B s AU T,
T A DR AR E T 5 75— 1 R S A7

i s % Density GaNitd FEIAE Mean  PHIRIE Mean K (m) Wt WepE

Position (ind. hm %) Age (a) DBH (cm) height (m) Elevation Aspect Slope
A1 Wuyi Mount. 5600 50 7.4 610 PEdk NW 20°
HERE Jian ou 2800 200 9.5 510 7w 20°
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Table 2 Physical and chemical properties of soil
#F# 1 Wuyi Mountain FENE Jian’ou

0~10 (cm) 10~20 (cm) 0~10 (cm) 10~20 (cm)
pH 4.85+0.07 4.79+0.23 4.55+0.08 4.54+0.17
B Total nitrogen (g kg ') 1.96+0.18 1.14+0.25 2.14£0.37 1.28+0.20
Bl Organic carbon (g kg'") 33.9244.34 17.6243.29 36.55+1.51 21.3242.38
C/N 17.30+2.39 15.47+1.95 16.96+3.41 16.37+2.11
M4 Total phosphorus (mg kg™) 27.67+3.51 23.29+2.74 56.23+4.95 48.87+1.89
4 %4H% Available phosphorus (mg kg ') 6.62£1.25 5.71£2.39 7.36+0.84 6.13£1.95
fibhi Sand (%) 46.3+3.58 54.1+4.76 22.5+2.01 21.8+5.87
ki Powder (%) 42.2+4.36 33.442.81 65.1+8.63 64.0+6.28
Fki Clay (%) 11.4+1.17 12.5+1.64 12.4+0.58 14.2+1.96
n=3.
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TEHANA 23 mL $&BOK E4EH 1 R R I
WEIASE 12 mL =LA 12 mL BERRZE vl 1Y
SRR R E A R S T R R
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Ji B 1 A 0 2 1 = S H e 4 5 YR (BEIK 200 L)
SRS BN TGRS /I, T3 PR RE S /M I 5 mL
S BEA 10 mL PSR, Flg )5 555, FAILA S mL
HHBE, g s R IR L, 76 30 ~32 KR
N, M4 o AR A oI 1 mL FE B HOR (1
1), 1 mL 0.2 mol L™ EEMM, BHWAIT 37 K
7 15 min, FAKANA 0.3 mL 1 mol L™ %2, 2 mL
IECKER 2 mL BAEK, RHE IR 10 min, ¥ )2
WIREERB/NAE, FEHMA 2 mL IECHER
PRI 1R, A1 LEWOH N, T, B 5 A 200 pL
IECRER AR, LA 19:0 H BE(Supeleo A 7R 45,
FH AR 8,38 4% v % MIDI 4K 14 % 48 (MIDI, Inc.,

Newark, DE)JEAT/0H%E -

PLFAs il 2 Kon T A M) AW e, 13 Fp
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18:1w5¢. cy19:008c)i It 3R 7 4 T A= 4 &, Hi
i14:0, i15:0, al5:0, i16:0, i17:0 Flal7:0 AYHE
fHB 22 G MR, 16:109c, 16:107c, 16:1m6e,
cyl7:0. 18:1w7c. 18:1m5cHlcy19: 0m8ch Al
B RBIPEE" 5 18: 109¢ . 18:2006,9¢ AYHE R
EEAYE"";10Mel6:0, 10Mel7:0, 10Mel8:0
e Fm R A A

1.4 ¥R IE

A K% Excel 2007 il SPSS 17.0 #E4T
BTt A AR IR, 3B T %) dnb 25 MR AG 95 R HH B
K777 22 5 FT(ANOVA) Fl /N (. 35 22 805 (LSD),
MK E R 0=0.05; T IEHA VI RER S50
1 3 15353 M % Canoco for Windows 4.5 #xf4-4k
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Table 3 PLFAs contents (nmol g ') of bacteria, fungi, actinomycetes in soil

P& PLFASs) | il 4k B R F B 1D BR (i 2 7 PLFAs) |, 5
> QB R (GO A 2= [ B B (GORRIE B i 1R
SRR A 0~10 ecm> HRL 10~20 cm> i
F 1l 0~10 em>uX FL 1l 10~20 cm. EAKKF, H
[7] 4 J2 EE R T AR B SRR X I A 5 25 A
J PLFAs i # K F I E KU H R AT IX
() 5 PR b %) - SJE20 T L ECTRT L IR TR PLFAs FILEL i
WZFMH 0~10 cm>10~20 cm, HERHL T AR [ SR 15
P IXAN[A] 1 )2 - e U E 2SR PLEAs JOE 1Y
255 2 TR L E KK A SRR X 25 RO
W

)2 4 Tﬁ G G Eflﬁ ﬁi?ﬂé?ﬁ syl

Layer (cm) Bacteria Fungi Actinomycete Total
I Wuyi Mount.  0~10 11.63+0.49a 5.48+0.30a 6.14+0.19a 2.77+0.08a 2.68+0.21ac 24.32+1.63a
10~20 9.62+2.78a 4.55+1.35a 5.07+1.43a 2.39+0.77a 2.32+0.70a 20.94+6.17a
#ERE Jian ou 0~10 24.29+2.87b 11.32+1.43b 12.97+1.44b 5.29+1.01b 5.84+0.74b 48.41£6.17b
10~20 14.25+2.20a 6.99+1.05a 7.26%1.16a 2.90+0.67a 3.73+0.61c 29.04+4.73a

n=3; G": $2Z [QPHMERE; G+ 422 RPN, FIZIARIR T BERIR 22 53 1.3 (P<0.05).

n=3; G": Gram-positive bacterial; G: Gram-negative bacterial. Data followed different letters within column indicate significant difference at 0.05

level.
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P E AR - 4 v TR L Y, R IR T AR
H AR X IR YRR e
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ML 22 A AT UL T R KA AR - B 2 R P
P 7 PLFAs/# = [CB M % PLFAs A 0.87~0.96, H.
10~20 cm +JZ2 5 F 0~10 em +J2, 20 £,
PIHKRERR 10~20 cm )2 A9 25 53 3%, 17 0~10 cm

+EERARE . HH PLEAs/Z0H# PLFAs H3AE
WL AR (K] 2: B), 0~10 cm /24391 0.24 Fi
0.25;10~20 cm )2 535124 0.22 1 0.20, 525 5 5k
2K, ELBH PLFAs/PLFAs it [b 3 [ RE AR AR,
M40 PLFAs/PLFAs i fe HE SRR 45 e (18] 2: C,
D), E.1# PLFAs i PLFAs F4 1 10.0%~11.5%, H.
0~10 cm + 25 F 10~20 cm + 2, RF LA & T
ALY, HANE] 4 J2 18] R[] 3 5 (R S % A e 2
5 4 PLFAs/PLFAs i HR N 0.46~0.50 , F2KE
() d 25 e A L Y, 16 BH 5 BB A EL, A0 PR A
KA IR LI rh b T OL A

24 TIEREYEEEM SN

FH 3R 4 FIHL, PO HBOK AR - S A W VR 1 22
FEVEFR B F & B B 5 BEFR B 22 5%, 4%
K 2.92~3.01, 25.84~28.23 Fl1 0.88~0.90, % 7 H
PR Hb AR - S U E R S S T T
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0~10cm
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10~20 cm

PLFAs (mmol g™
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Fig. 1 Changes in PLFAs contents of soil in of Castanopsis carlesii forests
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Fig. 2 PLFAs ratio among soil microbial populations in Castanopsis carlesii forest at two sites
4 LIERUEMIRES I 2 REERE R B U I S R R
Table 4 Diversity index, richness index and evenness index of soil microbial communities
+)Z EZ S dRI F R RETEEL SN2
Layer (cm) Diversity index (H) Richness index (S) Evenness index (/)
A1 Wuyi Mount. 0~10 2.928+0.030a 26.32+0.58a 0.895+0.011a
10~20 3.008+0.013a 28.23+1.53a 0.900+0.013a
R Jian’ou 0~10 2.916+0.004a 27.09+1.24a 0.885+0.001a
10~20 2.956+0.008a 25.84+0.37a 0.897+0.002a
n=3.
o
11
12 § 10
+ o+ 8
S 4 ‘ s
S — P S S A— _—
= 6 3 <+
N <§> 2 #5 7 9
O 1
=]
<
n
2.0

-1.5

PC1 (97.2%)

[l 3 -3 MRS PLFAs 4L 03 00T . 1~3: 53210 0~10 em; 4~6: AR 1L 10~20 em; 7~9: AHER 0~10 cm; 10~12: #HH 10~20 em.,
Fig. 3 Principal component analysis of soil PLFAs compositions in microbial communities. 1-3: 0—-10 cm in Wuyi Mount.; 4—6: 10-20 cm in Wuyi

Mount.; 7—9: 0—10 c¢m in Jian’ou; 10—12: 10—20 cm in Jian’ou
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B AR A BN T2 —

— B AT 2R g g PP M B/
= QB TR 25 BT 25 5, FL LU AT DL S ke s 240 TR A
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0~10 cm 1 214, R A - Z G, L5846 1L
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B MR, HIEBUEYIERMA SR G AL
o i R T EE AR T i B
O3 RN A TR A3 i e R B A s 1R . A E
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U W LA/ TR L AR R 7E — o R L R it 1 458
I 0 45 6 AN Dy RE X AN () 8 2% A iy g i 270
IR D (B Y e Sy Ak = 1= YA nk
X+ M 5 5 o R A LT, A R A A S
BRI AT AE A Y 1 BN £ AR R 2
FETE T RRVE 3B h WA ICE 572 MEST R 4T 4 2= F
AT DA R e L A WL s B R4
PRl EL SR BE A5 O 8l 4= 38 P T A i o iE — 25w 4k, i
AR RE AWK, &S EEARRENR
REPE, PRI A 0 R O AR AT o LY
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LR/ 8 0.77~0.935Y  (H = F b 5 A e sg s At
4 b - HE 11 LT /40 (0.05~0.08)1", 51 W1 FAAT i
DX P AR SR (T I ARRT ff A BK) 1 3 EC T PLFAs
i PLFAs /N T 9% 45 AT, X RS
TR AH LU, 4 TR 7E PR b K R bR 338 rp ik T 0 S b
O, A IR AR S o A ML Y B 2R AR X T e
AR RT3 56 b BT Ak A m I BRGHT b DX TR R B 3R
B A R A KA R
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YIREIE S R oy . BARARIF S R P B
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