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Table 1 Soil physical and chemical properties
Ei-t 7 FHEH Growing stage M Year
Ttem SEHH Planting 48 B3 Bear fruit B H Productive 7B Uproot 3 [ 9 15
47K & Moisture content/ % 22.55+2.73 18.40+5. 20 23.68+3.31 17.60+1. 25 19.75+1.90 21.3343.34 21.1542.63 20. 00+6. 00
pH 6.0540. 33 5.90+0. 20 5.9440. 34 7.73+0.12 6.43+0.61 6.39+0.71 6.2940.75 5.91+0.80
ik B Salt content/(g e+ kg™1) 2.65+0.73 2.90+0. 86 2.9640. 81 1. 4040. 24 1.3540.23 2.43+0.53 3.1740.87 2.95+0.71
EBES R Total phosphorus content
3564 2 793 3414 2 443 3965 3912 4 010
/(mg + kg™1)
B & & Total potassium content
17 900 19 400 16 600 18 900 20 100 15 100 19 000 17 300
/(mg « kg™
EEE Total carbon content
40 100 26 900 45 500 39 500 28 000 38 500 38 400 43 400
/(mg « kg™1)
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Fig.1 AWCD of soil sample in different planting years or different growing stages
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Fig. 2 Utilization of six groups of carbon source by soil microbes in different planting years
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Fig. 3 Utilization of six groups of carbon source by soil microbes in different growing stages
2.2.3 ZHAEIEEOIT WSR2 ATLIE W Mt
i Shannon 8% (H) X Shannon #]— 434 % (S-E)
155 7+ i » Simpson 8 #((D) , Mciniosh #& % (U) &
Mclniosh #35) 48 B (E) R L Tl e %, B4t
Y22 RIF A it LAY FRE Y. IR 3

R2 TEMRMEDEEHSHEEER

Table 2 Microbial community diversity index of

i Year H SE D 19) E
3 3.365 0.742 3 0.003 0 6. 712 10455
3.351 0.742 8 0.003 0 6. 692 1.046 4
9 3.392 0.748 4 0.002 4 6. 606 1.046 5
15 3. 389 0.747 6 0.002 4 6. 708 1.046 5

PIE i, B35 ikl 3 28 4k, Shannon 5 %% (H') | Shan-
non B —H:$4%5 (S-E) Mclniosh ¥15] 5 5 (E) B
B2, fERIH, Simpson $5 %( (D) \Mciniosh (U)

ERSHEMEHZERIE .,

x3 TEAMERREDHEEZNSEEER

Table 3 Microbial community diversity index of

different growing stages

A Growing stage H SE D U E
SEHMi} Planting 3.2998 0.7315 0.0023 59254 1.0432
AR SLHA Bear fruit  3.3102  0.7303  0.0030 6.4876 1.0423
RS Productive  3.2483  0.7255 0.0022 56903 1.0429
R Uproot 3.1940 0.7134 0.0006 46417 1.0393
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Fig. 4 Clustering analysis of microbial communities in

different planting years
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Fig.5 Clustering analysis of microbial communities in

different growing stages
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Fig. 6 PCA of corbon sources utilization profiles by

soil microbe in different planting years

%1 RS £ kAt 5 R 4 PCL.PC2,PC3 B0 R
Table 4 Main carbon source significantly correlated with PC1,PC2 and PC3 of soil sample of different planting years
% 73} B

Principal component Carbon source

Carbon source

D-#F 4 — 4 D-Cellobiose
HEHE-1-BEER L Glucose-1-phosphate

PCl1
2-$2 X 8 2-Hydroxy benzoic acid
L-7"& B L-Threonine
«D-FLBE o« D-Lactose
PC2 H 2.3 Phenylethyl-amine
YRETER vHydroxybutyric acid
PC3 o T EIfE oKetobutyric acid

—0. 961
—0.934
—0. 966
—0. 965

0. 898

0. 988 DR F N EE D-Galactonic acid y-lactone 0. 888
0.974 DR ¥R D-Galacturonic acid 0. 848
J& M Putrescine 0. 904

1R 40 Tween 40 0. 891

D3R D-Malic acid 0. 836

LS5 L-Arginine 0.811

0. 781 N-Z BE#-D-A %% N-Acetyl-D-glucosamine 0. 760

B 7 ATIE W3S 92 h PR B ik ik
R FAThRE 2 FE ARSI T a4 1.2.3 KK i B A
B2 91. 18%.,5.00%.,3. 22% , 4 PMEEARMALF
FRS 1 B IES A AR SR R B A F %

g3 2 B S RS T 3 AL 2 B TE 3, T 3R
73 2 BERE AR 3] 1 MR O TR AR W B O 00 B 2 L B
BHSHEHE S HAREER, X SRENMIHER—
B X EE 1.2.3 B RS B8 AWCD
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Fig. 7 PCA of corbon sources utilization profiles by

soil microbe in different growing stages
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Table 5 Main carbon source significantly correlated with PC1,PC2 and PC3 of soil sample of different growing stages
Principal component Carbon source v Carbon source v
W HIREE F JE Pyruvic acid methyl ester 0. 997 DERFE D-Malic acid 0. 958
AR Ttaconic acid 0. 989 D-F WA D-Galactonic acid y-lactone 0.952
it ¥R 40 Tween 40 0. 986 4-BEEHEE A-Hydroxy benzoic acid 0. 942
. D-ANME D-Xylose 0.983 D-H#E® D-Mannito —0.940
pel ZEZ #:p Phenylethyl-amine 0. 980 JF8E Glycogen 0.935
L-ERERE R L-Phenylalanine 0.976 L-#2&F# L-Serine 0. 907
178 80 Tiween 80 0.974 AR o«Cyclodextrin 0. 907
LGSR L-Arginine 0. 968
PC2 D#54E — 8 D-Cellobiose 0.973 N-Z BiE-D8E % N-Acetyl-D-glucosamine 0.911
PC3 vRIE T y-Hydroxybutyric acid 0. 764 L-RABEIREE L-Asparagine 0.728
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Effect of Planting Years and Growth Stages on Soil Microbial Metabolic
Functions in Greenhouse

CHEN Rui, SUN Xiaoyu, LU Pengpeng,ZHAOQO Lingxia, QU Jia,SHEN Weirong
(Shaanxi Province Institute of Microbiology,Xi'an,Shaanxi 710043)

Abstract:In order to indicate the change of microbial metabolic function in different planting years(3,6,9 and 15
years) and different growth stages(planting, bear fruit, productive and uproot) in greenhouse, physical-chemical
properties and microbes carbon source utilization were investigated. The results showed that soil pH dropped
about 0. 52 units. The water soluble salt,total phosphorus and total carbon were accumulated in greenhouse soil
with the increase of shelf age. The microbial metabolic of the carbon source was the highest in the 9 years soil,
and changed little at 15 years,but there was no significant difference. There were 15 types of carbon sources had
significant correlation with microbial metabolic activity between the different planting years. Microbial metabolic
of the carbon source at uproot period were the lowest and significant difference with planting, bear fruit and
productive period, there were 19 types of carbon sources had significant correlation with microbial metabolic
activity between the plant growth stage in greenhouse.

Keywords : bacteria; Biolog ECO plate;microbial communities;metabolic function
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