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0 ~20 cm MR A T IAE ML 2 — O, 3615 12 (4 x
3)VIRG 1 FE AR A DR AR A2 AR A
YA NAERER AR . BT AR
M AU T B B AR AR ) . AR B 1L 4 BhAH [R) AR5y
T He R FAE 7 R 42 - HERE AL o AR Il 5 &
Bk L3 rh AR Y AR 2 mm G5 S 40 2 Y, —

By AR R W O TSR, O — 1y KU Ak
PJS F T A A B A
1.3 FERAFAESY
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N FL PTC-200 XF £ 48 5 DNA gEA79 1, 50 wl 2
MR Z W F .10 x PCR Buffer (28 W) 5.0 ul,
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Table 1  Physico-chemical properties of the different forest soils in the Tianmu and Linglong Mountains

N ) AL A AL R AT
5T IX L . . .
pH(H,0) Organic matter Hydrolyzed N Available P Available K
Location Plots . . : .
(gkg™ ) (mgkg™") (mg kg™") (mgkg™")
LN
KHED 4.92 £0. 16a 52.78 £9.51a 218.7 £29.8 ab  2.58 £0.20a 54.33 +5. 13be
Tic Broad-leaved forest
ianmu
) 12 A M
Mountain 4.45 +0. 12b 45.85 +4.74a 195.6 +22.4b 3.56 £0. 86a 89.00 +16. 52a
Chinese fir forest
R pi A
4.70 £0. 19ab 47.30 £12.32a  185.8 £41.4b 2.48 +1.48a 43.33 £5.77¢
Mason pine forest
SSYURIN
4.90 £0.11a 62.55 +11.88a  268.2 £10.3a 2.44 £0.28a 70. 00 = 10. 00ab
Bamboo grove
T Iig] it Ak
il i 4.16 £0.01a 71.61 £33.85a 207.46 £77. 1a 5.16 £6.12a 96. 67 +20. 82ab
Linglong Mountain Broad-leaved forest
12 A M
4.11 £0.03a 48.40 £4.38a 148.1 £29.2a 3.89 £1.01a 93.33 £5.77b
Chinese fir forest
29S8 /NN
4.14 £0.07a 76.96 £29.25a  167.5 +42.2a 3.08 £1.29a 110.0 £17.3a
Mason pine forest
SSYURAN
4.07 £0.06a 56.52 £1.34a 165.9 £19. 6a 1.62 +£0.24a 143.3 £40. 4ab

Bamboo grove

RS RS 2 3k B 2 K (p <0.05) Note: Different letters in the same column mean significant difference by Duncan’s multiple

range tests at 0. 05 level
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LA LA ST 450 2% UKkCIE A1 R 47 B 4% 19 28 =
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61% LA L 73 S i A7 — 6 264l (40 4541 21.,23.29
52) R 2 BORE ft 1) 6 A 450, U I [ 2R AROHE B¢
TR Y RN 25 O R R R R T
W al i BR B AT AN, HAtL 3 b 2R AR 3 2 18] K 2 8K
20 TR B A 5 A5 22 0 AN BT B, R 3 I Al A v
£ 38 ~56 N .

DGGE Z&717 31,38 39 il 58 4y i bk (A2 A MK |
I AR A A 34 2605, (B 7 B 7 b st 98 vp 0
FRXT 55, 2641 1S WA B %417 18 A i i AR A
BT - S A R A R R AR B 5 SR A 9
Ji L A AR S A P F ST T %A 22 S0 T2
FEARM L L 3 25 o B AT AR b e rp R O 2%
i 5 B 3 Rk gy 55, (HAE 14 ~30 Z (8] 54
W Z . AR LR A 1 ~ 30 Z (8] 2% U

RRIIAR OREMK  BAK BT

Broad—leaygfi farest Mason g}ne tarest Chinese fir ferest Barrll)\oo grove

Y \f_A o

1 2 31 2 31 2

a 1 2 3

D, HAG HARR S 22 S A, Al 3 R bR A3
SEPE 5 3.5.6 1 30 1EAZABK 8 P R AR AE

L ] bR T 38037 0 O L v, B2 Quaantity one
BPE S 20 BT DGGE 8] %, 15 25 ofis BF & M o) 8
T U0 T 2 TR U 4 A BRI 2 R W, A — Ak
S B0 TR AL R b 5 5 R = ) B R G T A
AR, R EE MR, A2 AR MR FE bR AR 0L B
el o 383 R AU AR P 2 3 BE L (UPGMA) HEAT
WKL HT R, R — bR A B B SRR 5 25 B TR S —
KA AR E 0.8 DL (B 1b) , BEBH [A] — ki 3
AT L ARMLRE 25 TR ) bk 43 22 ), - 498 40 T 0 T
VEAETE — AR R LR R R I ARR T R A bk
(6] FE AL f5 5 2 0. 79, HEW O B AT bk, A2 K AR
AT A AR LA S5 A0S o I o b o ] 69 A AL 2R 0. 72,
X U8 B AN (5] 0 A %ok L L - S8 4 T T A AL
A3 —E R I (B R K

Shannon £ R4 48 U B T RETS ) B i) 75 1k
JiE B 25 SR, 7 RE A S KR 3 50 B 1) 5 R, — i i
PR R R B HL A A B4 4 I BE TS Shannon £
REVEFE Bk s ™ o %R H LR [ 4269 DGGE 4
HFUEAT B9 Shannon £ Bf 1 45 $0 00 Br 45 S & W (%
2) , R b L T T bR R D R A S A A T R
FHRTAAM (p<0.05),

b
Q
N pE
g
0.84 5 LR E
=}
0.86 2
1 g
—on Ng ¥
0.86 24 &
0.88 P2 N~
)7 g
0.78 w
3 2
W g
—— 20t §
L 1 5
a
0.81 . ;

_E:l,
0.83 3} = %

0.84

H g
g

W L 23 34 BRFET AL ki B3k fiNote: 1, 2 and 3 represents, respectively, downhill, mesoslope and uphill

BT RHE LR ATE 168 rDNA V3 X444 K B2 19 DGGE 43 M 4523 (a) L K& DGGE Sy B 1t R 26 43 #1 (b)
Fig. 1 DGGE analysis (a) and cluster analysis (b) of the DGGE band profiles of 16S rDNA V3 fragment of the soil bacteria in soil samples

from the Tianmu Mountain
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Table 2 Diversity indices of community structures of the soil bacteria in Tianmu and Linglong Mountains
WEE X Fea Pl Shannon £ #f P35 %4 Margalef & & J& 45 % Pielou ¥ 5] BE 35 %%
ots
Location Shannon diversity index (H) Margalef richness index (D) Pielou evenness index (E)
(LIRS
3.895 a 4.123 a 0.999 a
Broad-leaved forest
PAH 3.783 b 3.807 b 0.992
. . . a
KH I Chinese fir forest
Tianmu Mountain L) ==Y AV
3.903 a 4.242 a 0.993 a
Mason pine forest
LA
3.936 a 4.303 a 0.999 a
Bamboo grove
I i
3.697b 3.523 b 0.990 a
Broad-leaved forest
A 3.695 b 3.518 b 0.989
X . . . a
¥yl Chinese fir forest
Linglong Mountain )<Y /YN
3. 744ab 3.715ab 0.992 a
Mason pine forest
TR
3.837 a 4.074 a 0.990 a

Bamboo grove

VE R B A ) 7 B A0 3 22 50k | 2 UK F (p <0.05) Note: Different letters in the same column show significant difference by Duncan’s multiple

range tests at 0. 05 level
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2a) , FAET A 2 AR A AR R T8
A A2 SRR ISR 42 5%, B RAMRY O 44 2%,
BT A 48 S5 LB MR A Z 0] 1 554 &

B, AR 3k 23 SR 3h R A, o B A Y 48 %
VAL 5 5 At A i 25 (I 26 24 .25 .34 .51 .52)
B R ZHORE i 3L AT 25t U A [ 2R AR AE B T
SN B ARG 25 R S . il R AR S R R
AL, R L i B v AE 30 ~ 50 SR o

A TR LM B
Broad-leayed farest Chinese fir fcrest Mason plne tarest Barrboo grove
T2 3T 2 31 2 371 2 3 b

1 2 3

y Q

=)

- ——— N\ ks

. B 2

E ¥ 077 2 ¢ RS

- 0.85 L3

14 1 g

B — N .5

£ 0.68 0.77 3 5e

: 0.78 Re

: : wa
2

% - WE

- g

i z 0.71 3 -

- S @
0.79 H g’é}

0.73 1 z

2 £ g

0.80 sl &

0.89 e

1 3

R N e

. 3 i
1v 24 3R FE TS Hdkfii.  EdkfiNote: 1, 2 and 3 represents, respectively, downhill, mesoslope and uphill soil

TE:
samples from the Linlong Mountain
2 Bl RS 4078 16S tDNA V3 X i Bt DGGE By 43 #1455 (a) LU B DGGE £H % i B2 43 (b)

Fig. 2 DGGE analysis (a) and cluster analysis (b) of the DGGE band profiles of 16S rDNA V3 fragment of the soil bacteria in
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DGGE Z&7f7 25 .50 F1 51 Sy i i bk A2 AR MK B
Py AR R M B9 D0 B 45l ELTE T R R R v U A X A
55 4500 12 R 22 FEAZ AR AR B SERE df b AW 852
1M 25717 36 F1 46 WIAH B ; 25417 8 (11,24 .54 M1 57 &
BT AR SR A B R A A5, 8 A 24 SR LH A
s kAl 35 JE R AR AR B AR A SR, R AR LB
Zl o RN A — 2B 5 fE A [ MR P 2 i Ok
WIZEAT 29 1R BR T A2 AR bR RSN Al AR 2 BT 3 A7
(261 45l 6 JEBR 1 R AR LU AR G Al A 43 e 4
AT A5 (R AR At bRy oh ot o0 W AR 55 .
Z7 22 A0 28 WIS BR T I R FA bR LA SR G Al Ak o3 e
HHM .

LA AR Sl 57 4 i g BE 04, B2 ) Quantity one
Bk oy B DGGE 3%, &5 3 R B, Al — k2 19
PR fi 55 BEMERE 2 18] B9 AH G PE B Al . i o
R KB, B B 1l A AR A TR — AR i 3 AN
SRR N — 2, IR k2 0.75 DL L (K
1b) UL AR b 3 AN H A ) 22 R A K. ANTRAKR I
b S A0 T B RE AL O AR RN 5 K H Ll 26, R

LIS AR

DREMMK  BITH

Broad-leayed farestChinese fir fcrestMason plne tarest Barrboo grove

—_
o

=

Ne)

W

FHU Bl KA BHKH L Bk AL Rkl

Tianmu LinglongTianmu LinglongTianmu Linglonglianmu Linglong

3 -
1
2
3
41
55 —
60 ;
63

MR AT AR Z BRI B e O 0. 73, e B B AR
M AZ AR RS AT B A LR SR AR . R 12 AR A
H— A LE L 0. 68, 15 W] ¥ 3 1L AN [7] 2R bk + 35
ME R NI B EER

XF ¥ g 1l A [) - HEARE i i DGGE 2577 BE4T 1Y
Shannon 2 FE 1 45 873 7 45 SR & W], B A7 bk L 4 4
BRI 22 AR d e, OO B R R bR, TP AT
F 2 M AR ARG (R 2) o BRIl
PrpRank BB AT AREAL, 3 h B AT AR f i AR
TG, PRI 4 3 10 6 A bR L S 20 B A VR 2 R PR A
LSy
2.4 HEMKSARRFERTEARBEZLEHES

B L 3t 53 4R

T e 8 A T S 2K TR X A0 TR R T A A YR
Wi, Ve PR AR S 1 A EE ] DGGE AR 73
7 PCR =¥y nl LI B (& 3a) , # [F) k3 A [ 4 1
B4 B Y DGGE 257 A 22 51, L xS & 8L, K A 1
AR 40 B8 22 A R T B B L, T B AT bR U O
U R, 28 S BN S B R AR

~
J

071 —— 6

j=]
~
[\
~
Eg®
urejunojA] Suoj3ur|

0.77

—0.67

w
/.

0.73

0.76

0.77

v
Em
UIBJUNOJA] NULURL ],

W1 35y T BARE MRS BARK DEMMFBIAK, 20 4 6+ 83BN HRILIA PR 45

ARAR LREAMRFIBATFK Note: 1, 3, 5 and 7 stands for the sampling site in the broad-leaved forest, Chinese fir forest,

mason pine forest and bamboo groves, respectively, on the Tianmu Mountain; 2, 4, 6 and 8 stands for the sampling site
in the broad-leaved forest, Chinese fir forest, mason pine forest and bamboo groves on the Linglong Mountain

B3 [R5 H - SR S 4 T 16S rDNA V3 X B DGGE 943 H1 45 5 (a) LA J2 DGGE 454 &3 (1 B 254001 (b)
Fig. 3 DGGE analysis (a) and cluster analysis (b) the DGGE band profiles of 16S rtDNA V3 fragment of the bacteria in soil samples

different in soil texture
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SE AT DGGE Bl 25 BB, HHEAH R Y 4 AN
i 5 L E AR 22 B A O MR AR . ] UPGMA
T HEAT RSB, BT AT B B R RS TR 2
HERE SR O — 25 AT R — S AR AE 23 0
0.73(KRHLW) A 0. 71 (¥ 1l) , i I 7EA B9 £
S ST F 4 T 1) 5 R AT RE K T A B 2SR (1 3b) o AR
7T PR 288 SR g 2R — I ARAUE R 0. 67, 136 +
S92 RSk HL A TR B S A AN 2 RE AT S

3 i

3.1 EHX T EAREEESANIN

SO E R W 1 TN R R 2R A 2 B A W A
Vi 2 RETE ) S BRAK JR R R A A B v DS B T RE 5l 2
SO T IO R R A AL R I B R - R
S5, TR A A ) e v S A R 2 R
WAV Z RSB ST L B YRR 2 R
SIEMIE O R 2 S AR AR Y
BRUAFN R 2 . K H 1l 4 Bl [ AE B S  + e 4 14
A 31 ZRSLE A BB AR 61% DLE 12 AR
d U — 2SR ALE K 0. 72, T [ 2K M4k 3 A EHE
AR IPE IR S 0. 8 DL b BAR TR —bRar T LAY 1k
Ji 7 SR, L2 T AN [ AR B 22 18] B 22 S5 1k A 2
(ZR 1) BT 26 A8 Bl L S92 40 TR F %5 245 R0 A AL U v
FA R B =2 18] A ) AR A 38 4% T 57 O3 Y g 1K
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BACTERIAL COMMUNITY STRUCTURE IN SOILS UNDER FOUR MAIN TYPES
OF VEGETATION IN SUBTROPICAL AREA

Qin Hua Shi Huili

(School of Environmental and Resources Sciences, Joint Lab of Forest Soils and Environment, Zhejiang Agriculture and

Liu Burong Xu Qiufang’ Guo Shuai

Foresiry University & ISSCAS, Zhejiang Agriculture and Forestry University, Lin‘an, Zhejiang 311300, China)
Abstract Broad-leaved forest, Chinese fir forest, Mason pine forest and Bamboo grove are widely distributed in
subtropical areas of South China. To investigate more information of soil bacterial community structures of natural forests,
PCR-DGGE technology was applied to study structures of the soil bacterial communities in these four types of natural for-
ests distributed in from the Tianmu Mountains and Linglong Mountains. Results show that the number of DGGE strips de-
tected in the four kinds of forest soils in the Tianmu Mountains was 49, 45, 51 and 51, and in the Linglong Mountains,
it was 42, 42, 44 and 48, respectively. DGGE analysis reveals little variation between the soils in fingerprint. The four
soils in the Tianmu Mountains had 31 DGGE strips in common, while the soils in the Linglong Mountains had 23, ac-
counting for 61% and 48% or more, respectively, of the total strips detected, and what is more, each type of forest had
its own characteristic strips; Relatively speaking, the two sample lots of Chinese fir forest were both quite low in similarity
to the other sample lots of other forest stands in soil bacterial structure, being 0. 72 and 0. 68 respectively in value, and
diversity indices of their soil bacterial communities were obviously lower than the others’. However, Bamboo groves and
Mason pine forests were not much different in soil bacteria diversity. DGGE analysis of soil bacteria from two sampling sites
revealed that the effect of soil properties was greater than that of vegetation on soil bacterial community structure.

Key words Vegetation type; Soil; Bacterial community structure; Biodiversity; PCR-DGGE



