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Effects of Eisenia fetida Inoculation on Soil Organic Carbon and Soil Microorganisms Under Rice Straw
Application
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Abstract : Earthworms influence soil organic carbon dynamics directly through their biological activities and indirectly via modified indige -
nous soil organisms. In this microcosm study, un-—sterilized and sterilized soils (indigenous organism's free soil ) were used to compare the
differences in soil organic carbon and microorganisms induced by earthworm ( Eisenia fetida) over the 30—day study period. Soils inoculated
with earthworms increased cumulative CO, emissions and microbial biomass carbon compared with no earthworm soil, while significant dif—
ferences were observed only in the sterilized soil. The effects of earthworms on soil total organic carbon, labile organic carbon and dissolved
organic carbon varied depending on sterilization. The presence of earthworm decreased soil labile organic carbon from 5.39 g+kg™ to 5.06 g+
kg™ in un-sterilized soil, while significantly increased from 5.62 g+kg™ to 6.45 g-kg™ in sterilized soil. Meanwhile, terminal restriction frag—
ments(TRFs) were more diverse in sterilized soil with earthworms than one without earthworm, while no obvious changes were found in un—
sterilized soils, in which the presence and absence of earthworms shared almost 50% of TRFs. Redundancy analysis showed that there were

no obvious clustering phenomena among all treatments, indicating the changes in bacterial community structure by earthworm inoculation.
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Nevertheless, earthworm inoculation in sterilized soil was correlated positively with cumulative CO, emissions, microbial biomass carbon, la—

bile organic carbon and dissolved organic carbon. In conclusion, earthworms may change soil organic carbon by stimulating and changing

soil bacterial community by gut—associated bacteria in the sterilized soil, which may be diminished due to the competition of indigenous soil

microorganisms in un—sterilized soil.

Keywords: earthworm; residue addition; soil organic carbon; soil sterilization; soil microorganism
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Table 1 Properties of unsterilized and sterilized soils

HHERA TOC/g-kg'  LOC/g-kg' MBC/mg-kg”’ DOC/mg-kg
K+ 23.43 1.67 0.05 236.13
KK+ 24.52 1.03 87.44 25.70

1 TOC, 545 HLEK (Total organic carbon ) ; LOC, 7§ 445 #L#% ( Labile
organic carbon ) ; MBC, 184 #) & % (Microbial biomass carbon); DOC, AJ
A MUK ( Dissolved organic carbon )
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Table 2 Population of earthworms inoculated before and after

experiment( 30 day period )
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Values of cumulative CO,~C followed by the different lowercase(s) in Figure B are significantly different at P<0.05. The vertical bars in

= S,

Figure B represent standard errors
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Figure 1 Effects of earthworm inoculation on soil respiration( A ) and cumulative CO, emissions(B)
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Table 3 Effects of earthworm inoculation on soil organic

carbon contents

AbEE TOC/g-kg'  LOC/g-kg' MBC/mg-kg' DOC/mg-kg
SiE, 28.94a 6.45a 188.27a 136.56a
SiEy 27.80a 5.62b 72.88b 151.42a
Sk 2727a 5.06¢ 131.54a 39.38b
SEs 30.27a 5.39b¢ 88.21ab 18.19¢

T (W — SNBSS A AR NE FREFORTEA R AL B BAT 2%
PEZER(P<0.05). Tl
Note : Values followed by the different lowercase(s) within a column

are significantly different at P<0.05. The same below.
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Figure 3 Venn diagrams of species richness of bacteria in

differently treated soils at the end of incubation
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Table 4 Shannon—Wiener index, Evenness index and Simpson's

Diversity index of bacteria after 30 day incubation

AbFR Shannon ZHEVEIEEL M9 HAEEL  Simpson ZHEIENEEL

SiE; 3.00a 0.92a 0.94a
SiEo 2.53a 0.96a 0.91a
SoE 3.03a 0.92a 0.93a
SeEo 3.25a 0.94a 0.95a
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Figure 4 Relationship between soil organic carbon and soil

bacterial population
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