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1.3.3 DPS7.05 Excel 2007
Biolog-Eco Eco (96 ) 5
31
31 3 Eco 2.1
25°C 5h 1
10° 8 130 ul 1 pH EC
30°C 5 10
AWCD  ( )
[7-9]
1.4 35.0 mg/kg
*1 ARAMEFREFEHEIIECEERER
Table I Chemical properties of greenhouse soils under different asparagus-planting years
pH EC
() (uS/em) (mg/kg) (mg/kg) (mg/kg) (g/kg)
1 73a 561 c 793 ¢ 35.0a 116.7 ¢ 255b
3 6.1b 2283b 88.7 ab 355a 480.0 b 28.5a
5 54c¢ 2583 ab 84.0 be 369a 5933 a 28.8a
8 5.6¢ 3007 a 94.5a 34.6 a 570.0 a 295a
11 55¢ 2 730 ab 933a 339a 580.0 a 30.0a
(P<0.05)
2.2 9.9 1 9.3 6.6
11
a ) 50%
1 1 5 44.7%
1
( )
508 1 145 (B/F)
2
_ o 25 a ) B/F B/F
e 5
= 40l %0 B/F 1 1.23%
X 15 2
@ 3.0F %
= 1.0 OF
K 20F =
= o
= 0.5
5 1.0 [10]
T 0 2.3
FIFEAERR (a)
1 FREMEEREESFRLIBERED=KRLLEE 2.3.1 AWCD
SRR ( ) 31

Fig. 1

Amounts of bacteria, fungi and actinomyces in greenhouse

soils under different asparagus-planting years

Biolog-
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] 301
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Fig.2 Microbe populations and B/F values in greenhouse soils AWCD 5
under different asparagus-planting years ( S) ( S =1 6)
Eco AWCD (Shannon- Wiener Mclntosh )
1
Shannon Eco 31
Shannon 3 3
Mclntosh 1
Mclntosh Eco 77%
110 h 5 8 11
( )
2 2 5 8
AWCD (S) 3
F2 AEAMEEREHEAFIIEMENFESHEERES
Table 2 Microbial community diversities in greenhouse soils under different asparagus-planting years
AWCD Shannon-Wiener Mclntosh
() (S) () (Do) ")
1 0.52a 22 ab 431a 0.77 a 0.97 a
3 0.50a 26 a 4.09 ab 0.74 ab 0.87b
5 0.08 b 16b 3.60b 0.70 b 0.90 b
8 0.09b 17b 351D 0.68 b 0.87b
11 0.38a 24 ab 4.00 ab 0.73 ab 0.87b
. 232
8 0.769 0.660 Eco
& 0.812 31 6 12 )
=
& 5 6 5 4
= 0.796 © ) ”( ) @)
£ 3 @ ) @
6 4 1
l | | | | |
1.00 0.92 0.85 0.77 0.70 0.62
RERFEL
3 £F Biolog-Eco R RLRR S AYRME L 4 60 h
Fig. 3 Clustering analysis based on 31 carbon source of the 3 1 5 ]

Biolog-Eco system
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Fig. 4 AWCD values of soil microbes of different carbon sources under different asparagus-planting years
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PCA 3 Fig. 5 Principal components analysis of carbon utilization by soil
microbes
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%3 TEMEYREFBENS 172 HER SRR
Table 3  Variable loading characteristics of high principle
components for carbon source utilization by soil microbes

r

PCl D- 0.966 2.4
(59.14%) D- 0.937
B- -D- 0.888
a-D- -1- 0.850 4 4
i- 0.840 pH EC
a-D- 0.807 pH
L- 0.975 B/F
e 0963 McIntosh
L- 0.888
L 0.844 AWCD Shannon
L 0.808 0.71  0.79 EC
Y- 0.980
D- 0.901 Shannon  Mclntosh
. 0.935 AWCD B/F -0.78 —0.74
80 0.921
4- 0.991
PC2 D- 0.911 35 mg/kg
(24.87%) D, L-a- 0.840
o- 0.970
0.7377
F4a4 TEEFEREMEISEHBIEXRED T (Pearson HHX R E))
Table 4 Correlations between chemical properties and microbial parameters
pH EC
-0.34 0.16 —0.4 0.88%* 0.28 0.1
B/F 0.95%* -0.74 -0.73 -0.13 —0.98** -0.91*
AWCD 0.71 -0.78 -0.33 -0.34 —0.66 —0.65
Shannon 0.79 —0.84%* —0.49 -0.28 —-0.76 -0.75
Mclntosh 0.82* —0.89* -0.61 -0.17 -0.81 —0.82%*
0.84* —0.98** —0.89% 0.17 —0.90* -0.90%
* P<0.05 ** P<0.01
500 ~ 600 mg/kg pH EC
pH EC

pH
5.4

7.3

Biolog-Eco

[10]
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Microbial Community Structure and Function in
Greenhouse Soils of Asparagus

ZHOU De-ping"*, CHU Chang-bin', FAN Jie-qun', JIANG Zhen-fang', WU Shu-hang'"

(1 Institute of Eco-Environmental Protection, Shanghai Academy of Agricultural Sciences, Shanghai
2 Shanghai DongBao Agriculture Science and Technology Limited Company, Shanghai

201403, China;
201106, China)

Abstract: The structure and functional diversity of soil microbial communities of 1, 3, 5, 8 and 11 a asparagus shed were

investigated with traditional dilution plate and Biolog-Eco system. The results showed that amount of bacteria decreased, fungi

increased and bacteria/fungus ratio (B/F) decreased sharply after the cultivation of asparagus, which indicated a trend of soil

microbe type translation from bacteria to fungi. Except for 11a shed, microbial metabolic activities were decreased as the increase

of planting year, the AWCDS of 5a and 8a shed were only 15% of control’s (1 a shed). Diversity of microbial metabolic

communities decreased: the richness indexes (S), Shannon indexes, MclIntosh indexes of 5a and 8a were about 72%, 82%, 90% of

control’s (1a shed) respectively. The principal component analysis (PCA) showed the differences in metabolic characteristics of

soil microbial community resulted mainly from the utilizations of six carbohydrates and five amino acids. The microbial

parameters were sensitive to pH and EC of soil. In addition, the contents of available phosphorus and potassium in soil also

affected microbial metabolism and soil system differentiation.

Key words: Asparagus officinalis L., Greenhouse soil, Microbial community, Diversity
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