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Effects of long-term soil storage on the metabolic activity and
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Abstract: [Objective] The aim of this study is to assess the effects of long-term (4 months) soil storage
on the metabolic activity of soil microbial community. [Methods] Biolog™ EcoPlate™ was used to test
carbon source utilization patterns of the microbial communities in the arable and forest soils stored at
4 °C after air drying or at —20 °C with field moisture, respectively. [Results] Compared with the fresh
soil samples, the abilities of carbon source utilization of microbial communities in the stored soils were
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greatly reduced, with the microbial diversity index, evenness and Simpson index decreased as well.
There was no significant difference in the influence on the abilities of carbon source utilization of
microbial community between air dried samples and frozen samples. Two storage methods significantly
decreased the metabolic activity of microbial community except for the metabolic activity of

polymer-utilizing microbial group in air dried soil samples, with the reduction of 54.5%-99.8%.

[Conclusion] Long-term storage of soil samples may lead to underestimation of the information about
soil microbial community, and fresh soils are the best samples for exploring soil microbial metabolic

activity.

Keywords: Soil microbes, Air drying storage, Freezing storage, Biolog® EcoPlate™, Metabolic

activity
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Table 1 Chemical properties of two tested soils

(LSRN Atk RHEE

Chemical properties Forest soil Arable soil

pH 4.68+0.15 5.60+0.03

A MR 31.00+2.70 15.20+0.50
SOM content (g/kg)

M Total N (g/kg) 1.11+0.09 0.60+0.02

B Total P (g/kg) 0.19+0.01 0.78+0.05

BB Total K (g/kg) 13.40+1.24 8.97+0.09

HMA Available N (mg/kg) 68.454+5.92 40.03+1.49
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Figure 1 AWCD values of microbial community at 30 °C
for 7 d using Biolog® EcoPlate™
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Note: A: Arable soils; B: Forest soils. —A—, —o— and —o—

indicate fresh, airdry and freeze.
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Table 2 Diversity indexes of soil microbial community associated with different storage methods

e RAFTT Hr E 5
Soil type Storage method
% H - 138 ffFE Fresh 3.133+0.018 a 0.917+0.003 a 19.204-+0.509 a

Arable soils

YNtz

RTFRAF Airdry

(IR% 1T Freeze
ffFE Fresh

Forest soils

RTRAF Airdry

2.755+0.051 b

2.785+0.025 b
3.103+0.017 a

2.711+0.074 b

0.872+0.015 a

0.876+0.017 a
0.912+0.003 a

0.877+0.011 b

13.042+0.804 b

13.934+0.304 b
18.767+0.442 a

12.525+0.807 b

fIRIRVRAE Freeze 2.676£0.123 b 0.837+0.010 ¢ 12.069+1.571 b
IR F 5 224547 (P {E) Two-way ANOVA (P value)
38259 Soil type (ST) 0.257 0.182 0.191
{RA47 )71 Storage method (SM) 0.000 0.000 0.000
ST*SM 0.802 0.157 0.646

i Al —FIA R FRRIR 22 75 5 B2 7K F-(Duncan’s ZH AL, P=0.05).

Note: Different letters in each column indicate significant difference (Duncan’s multiple range test, P=0.05).

FR: +HEEEFE Fresh  AD: JAUTRAE Airdry  F: {IRIEU4E Freeze
A: ZFW)2E Polymers  B: l/KALA 9924 Carbohydrates  C: #2182 Carboxylic acids
D: FHRE Amino acids  E: i#2& Amines  F: 525845 %) Phenolic compounds

Als B0
F:1 A
A
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T [ 3 3=
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E lma De R-lgFR-2 | £ | AD2
2 -4 B g =
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. AD-3 EP FR-1
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AF-1
-1.5 s ‘ P A -1.0 . i . . .
1.0 20 -1.0 2.0

Component 1 (91.8%) Component 1 (89.9%)
B2 ARARGFEFHTRHEMRENIERSD S ITPCA)HITE
Figure 2 Biplot of principal component analysis (PCA) of soil microbial community associated with different
storage methods
W A RHEE; B: kI
Note: A: Arable soil; B: Forest soil.
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