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Effects of Cd* on Microbial Populations in Submerged Paddy Soil
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Abstract:With traditional culture method and improved Hungate anaerobic technique, the influence of Cd* on the numbers of
anaerobic and aerobic microbial populations in submerged paddy soil was studied by the MPN (the Most Probable Number)
method and the roll tube method. The results showed that the order of the aerobic microorganisms inhibited by cadmium was
actinomycetes>fungi>bacteria, with the maximum inhibition rates of 71.65%, 60.62% and 50.73, respectively. Among the
anaerobic bacteria populations, the methane—producing bacteria were most sensitive to Cd*, the second was the anaerobic ni-
trogen—fixing bacteria and the hydrogen—producing acetogenic bacteria. The inhibition of Cd* to the denitrifying and the hy-
drolytic—fermentative bacteria was slightly weaker. Hydrogen—producing acetogenic bacteria, anaerobic nitrogen—fixing bacte-
ria and methane —producing bacteria could be known as the sensitive anaerobic bacteria population indexes to indicate the
contamination degree of paddy soil by Cd*.
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Table 1 Physic—chemical properties of the soil

4N i N 4K H P 4K K AL -
/g kg'1 /mg kg'1 /g kg'1 /mg kg'1 /g kg'1 /mg kg'1 /g kg'1 p
0.966 78.4 1.1 15.37 19.6 1473 25.1 5.9
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7K 1 000 mL,pH 7.2,
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Table 2 The total Cd contents of different treatment soils

R gRmf 1Al CK A B C D
7 0.218 0.72 1.32 3.78 4.92
14 0.237 0.754 1.18 3.64 4.8
21 0.241 0.706 1.14 4.08 5.18
28 0.205 0.714 1.26 3.44 5.08
42 0.221 0.699 115 2.92 5.22
84 0.226 0.682 1.17 0.948 5.09

. R CKA BLC.D 435lFR CA* s~ 0,0.5.1.0.3.0,
5.0 mg-kg! T4 5 - 0FE,
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Table 3 The available Cd contents of different treatment soils

BFEMRG CK A B c D
7 0.0983 0.1238 0.1306 0.1289  0.1398
14 0.0950 0.1237 0.1268 0.1278 0.1318
21 0.0903 0.1137 0.1269 0.1273  0.1315
28 0.0945 0.1116 0.1182  0.1243  0.1275
42 00946 0.1082 0.0982 0.1118 0.1305
84 00919 0.1087 0.1076 0.1128 0.1215
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Figure 1 Effect of Cd* on the amount of bacteria in paddy soil
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Figure 2 Effect of Cd* on the amount of fungi in paddy soil
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Figure 3 Effect of Cd* on the amount of actinomyces in paddy soil
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Figure 4 Effect of Cd* on the number of the hydrolytic—

fermentative bacteria in paddy soil
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Figure 5 Effect of Cd* on the amount of denitrifying

bacteria in paddy soil
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Figure 6 Effect of Cd? on the amount of hydrogen—producing
acetogenic bacteria in paddy soil
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Figure 7 Effect of Cd* on the number of methane producing

bacteria in paddy soil
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Figure 8 Effect of Cd* on the number of anaerobic nitrogen—

fixing bacteria in paddy soil
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Table 4  Correlation between microbial population and heavy

metals in soil

TH 4 Cd %% Ccd
il —0.3578 —0.6501*
HR —0.4866 —0.6632*
Lk —0.6290* —0.8419%*

K R R e 4 R —0.3502 —0.5133

SR A 4 R —0.2988 —0.4695
FEEE RN —0.5312 —0.7845%*
7 B A B —0.5677 —0.8988**
RGN —0.6059 —0.8544%*

T 17005=0.629%(P<0.05) ; 7,=0.783%*%(P<0.01),
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