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An comparative study on functional diversity of soil microbial community
in vegetable garden soils from different regions of Guangdong Province

ZHAO Lanfeng, LIU Xiaofeng, GUAN Lilan, CHENG Gen, ZHANG Xinming
(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective ] To understand the characteristics and differences among the carbon catabolic diver-
sities of vegetable garden soil microbes from the different regions of Guangdong Province. [ Method]The
community structures of vegetable garden soil microbes in the northern, eastern,western and central re-
gions of Guangdong Province( NR,ER,WR and CR) were analyzed using the Biolog Eco-Plate Method.
[ Result and conclusion] There were different changing tendencies of the Average Well Color Development
(AWCD) , Shannon Index, Simpson Index and Mclntosh Index in the four regions. The AWCD value,
which directly reflected the microbial activities, was in the order of NR > ER > WR > CR, demonstrating
the differences among the uses of carbon sources and abundance in vegetable garden soil microbes from
the different regions. There were differences among utilization degrees of the 31 types, 6 classes of carbon
sources by the vegetable garden soil microbes from the four regions. Through principal component analy-
sis, it showed that the contribution rate of the PC1 of the metabolism substrates of vegetable garden soil
microbes in the four regions was 54.76% , PC2 was 13.25% , and there were 22 types of metabolism
substrates in PC1 with over 0. 18 of load,but only 15 types in PC2. Amino acids, carboxylic acids, phe-

nols and carbohydrates were the four main carbon sources separating the two principal component factors.
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In conclusion, the carbon source utilization modes and metabolic functions of the microbes among the

vegetable garden soils from the four regions differ from each other, that is, there are different functional

diversities of microbial community among the vegetable garden soils from the four regions under investiga-

tion.

Key words :vegetable garden soil; microbial community; functional diversity; Biolog method
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Tab.1 Basic physicochemical properties of parent soils

% b, L HUF D R et/ pH _ wimpks)
(pS+em™) (g-kg™) AR A PER TR
18 rh HigEt 75 ~172 14.2~24.2  4.94~6.02 57.8~105.9 28.9~132.5 39.4~196.6
By Bt 73 ~237 20.2~45.5 4.27~7.34 123.8~193.8 65.9~269.6 130.9 ~424.0
By iRkt - FiE 71 ~256 15.0~44.2 5.76~7.01 90.4~187.3 46.0~107.5 28.0~210.9
B84 it - EME L 144 ~240 15.3~39.0  6.48~7.33 65.2~160.4 56.7~195.5 39.4~193.7
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Fig. 1  Variations in AWCD of vegetable garden soil bacterial
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community over time in different regions
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Tab.2 AWCD and diversity indexes of vegetable garden soil microbial community in different regions

X 35, AWCD 1§ Shannon #8544 Simpson $5 %% MclIntosh 5%k
B 1.62 £0. 16b 7.24 £0.60b 46.01 £0.80a 11.26 £1.13ab
B 2.18 £0.10a 8.74£0.23a 46.50 £1.23a 13.97 £0.69a
g 1.50 £0. 14b 7.11 £0.44b 46.10 £0.72a 10.63 £1.04b
o 1.40 £0. 14b 6.49 £0.50b 41.54 £1.38b 10.46 £0.97b

1) AP HIEAFHME 2 470432, RS BB AR MR DB FHEH AT 23 REHE(P>0.05,Duncan’s 3% ).
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Tab.3 Comparison of carbon substrate utilization by vegetable garden soil microbial community in different regions

X 35 Rawk AR ES BRI e FHMK DES

BAR 1.19+0.14a  1.57+0.17ab  1.70+0.15b  1.74+0.24ab  1.8420.21b  1.37 +0.19b
Bt 1.51+0.08a  1.92+0.11a  2.13£0.06a  2.35+0.10a  2.39+0.09a  2.19+0.10a
B 1.37+0.14a  1.36+0.14b  1.47£0.14bc  1.65+0.22b  1.76+0.15b  1.54£0.18b
o 1.24£0.13a  1.14+0.16b  1.280.12¢c  1.87+0.24ab  1.8220.18b  1.49 +0.16b

1) &b BB A P34 + A7 AR, R e LAA — MR B F8 %, KT £5F R 23 (P >0.05, Duncan’s ).

2.3 AERXESEE T EME BRI R 5 T

TR R RS T B S IR R T
X, A0 PCA 3BT J5 9 32 B0 43 40 A B 5 3R 85 [
(TR 46 1 0 b A A BB B2 ) B AR S0 A7 v, 4%
AT A RS T 454> IX IR 3 Bl 4 i 2 o At
WA 22 S R/ 11 A RS B R 100% , fiL S
T ASHR S S A5 B R R B 3R A B —
SR B L THRRIA T 85% B JEM S I T S
NSy, BiF TRk 88.20% . Ho A 1 4y
(PC1) By )7 22 5THRR N 54.76% , 55 2 F 4 (PC2)
H13.25%. 45 3 ~5 FERAY TTHRR IS BN, 43 Bk
8.38% 8.00% 1 3.81% . LBLRT 2 4~ F 40 3E47 4
7, LA PCL ki, PC2 S 2 Al , 75 31 R[] b B0+ 432
TR R R P 9 SRR 2B B (1 3) . i 13 AT LA
i, 4 AR ) I - 8 A 9 78 PCL il PC2
I b 955> BB TR 94 89, L HL X 75 PCL %l
A 3 A DX B K T I P B R, P X
£ PC2 Hil1 | 5558 75 b [X R 86 G by X 9% A K, 6
IR R] X458, - 3 1 A 0 7 B R P R o ) 2%
S BRI 2 AN X A AR R R LA AR
B R TR, S8 0002 0 B 6 £ 3 0 B A ).
Garland"* Ay , B AEALEZS ()37 B b AR ] S FIRR IR
JECHII R B 1A I, B BEZARLE PC 23 ) Al 4
PRI S SRR PC i ERER AR TRE ST A GIE.

3_

i . o ..’ o 7 m ik A B x B
—_ 1
X 1F A i
Oy — O B
s | =
?\I/-] B : [ ] a
2t !
3 x X i
48 4 2 0 2 4 6 8

PC1(54.76%)
3 AR XA bl - W RE A1 T2 R o3 A
Fig.3 Principal component analysis of vegetable garden soil mi-

crobial community in different regions

Choi 21Ky, M4 | MIERST 2 LR T
0. 18 =/N T 0. 18 fY #Aif £ BT Iy B AT B 19
A . FE 3 3 A R AR A DR RIS BROAS [ X
S el e E W e A A 22 S 246 X B R SR T
FETRY R R OR. thK 4 T LA 4 A TR X
TR MR B o) | 34 0. 18 DL 1 A5

%4 ERHFHAT 0.18 HNF -0.18 HEEBR

Tab.4 Main carbon sources on the contribution of princi-

pal components

TR UR PCI1 PC2
P 2 HA 0.20 0.18
i 40 0.19 0.09
i 80 0.18 -0.13
o — AN 0.18 0.07
JH 0.18 -0.06
D — ]2 — 0.20 0.08
a-D - ZLb 0.15 —0.24
B - HH: - D - M 0.20 -0.22
D - Ak 0.21 0.23
I — JREEHERE 0.19 -0.17
D - Hi&m 0.18 0.01
N - ZTEE - D - H % 0.11 -0.26
I - 1 - BhmREh 0.18 -0.08
D,L-a-Hih 0.19 -0.19
D — LB 0.17 0.18
2 - BHH R 0.20 0.17
4 - BRI R 0.22 -0.18
y - BRAEET R 0.02 0.37
AR 0.19 0.04
o — T iR 0.21 0.17
L - K5 AR 0.18 0.26
L - d - & BtRim 0.19 0.24
L - RN AR 0.21 0.09
L - 225 R 0.19 -0.23
L - 3R 0.22 0.20
HEm - L - 55m 0.18 -0.23
K HEME 0.14 -0.23
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