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Response of Soil Microbial Biomass and Bioactivities to Stimulated Irrigation of Cr(VI) Sewage in Different
Growth Stages of Rice
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(1.Key Lab of Crop Genetics & Physiology of Jiangsu Province, Yangzhou University,Yangzhou 225009, China; 2.Environment Science and
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Abstract: In order to understand the soil microbial biomass and bioactivity response to Cr(VI) stress in defferent growth stages of rice, pot
experiment was conducted using the japonica cultivar Wuxiangjing 14, and irrigated with stimulated Cr(VI) sewage with three levels of concen—
tration: 0 mg - L.”/(CK), 10 mg-L7'(Cr10) and 50 mg-L."!(Cr50). Results showed that: (1)There were significantly negative correlations between
soil biomass carbon, biomass nitrogen, basal respiration, urease activity, denitrification activity and the Cr(VI) concentration of sewage irrigat—
ed in the pots, whereas there was significantly positive correlation between soil catalase activity and the Cr(VI) concentration of sewage irrigat—
ed in the pots, and the soil ammonification activity was promoted by Cr(VI) at lower concentration(Cr10), but was inhibited at higher concen
tration(Cr50). Compared with other soil bioactivity indexes, the soil biomass carbon, biomass nitrogen, basal respiration and urease activity
were more correlative to the concentration of Cr(VI) and very stable during whole treated stage, and could be as indicators of the Cr(VI) pollu-
tion degree in paddy soil. (2)The sensitivities of soil microbial biomass and bioactivity for Cr(VI) were varied with the growth stages of rice, in
general, sensitivities of soil biomass carbon, hiomass nitrogen, denitrification activity, urease activity and catalase activity for Cr(VI) were
higher in early growth stage than in after growth stage. (3)Adding SiO, into pot soil significantly decreased the inhibiting activity of Cr(VI) to
soil biomass carbon, biomass nitrogen, basal respiration, and denitrification activity, but it promoted the inhibiting activity of Cr(VI) to soil
urease activity and the stimulating activity of Cr(VI) to catalase activity.
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Figure 1 Effect of simulated irrigation of Cr(VI) sewage on the soil

microbial biomass carbon(Cmic) in different growth stages of rice
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Table 1 Basic physical and chemical properties of soil samples

FblBRg kg RFUgkg! Dlilgrkg?  HEEEmgkg? Mgk HAH/mg kg PR g kg Size composition
Organic C Total N Total P Avaible P Total K Avaible K 2~0.02 mm  0.02~0.002 mm  <0.002 mm
9.1 14 0.6 10.36 13.6 74.18 578.3 285.1 136.5
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Figure 3 Effect of simulated irrigation of Cr(VI) sewage on the soil

basal respiration in different growth stages of rice
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Figure 5 Effect of simulated irrigation of Cr(VI) sewage on the soil

catalase activity in different growth stages of rice
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ammonification activity in different growth stages of rice
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Table 3 Correlations between microbial, biochemical indexes in paddy soil and the concentration of Cx(VI) sewage irrigated in the pots

WS PEFEFR Indexes of bioactivit
o ' rBE tillering stage

P Jointing stage

B Growth stages

] Heading stage JEIY] Maturity stage

HE Y% Biomass carbon -0.961 6+

A=) Biomass nitrogen -0.992 1%

- HEILRAIFIE Soil basal respiration -0.979 1%

JIRAHEE Urease activity -0.988 8
AR FHE T Catalase activity 0.817 0*
G446/ F Ammonification activity -0.854 6*
FAEAE/ER] Denitration activity -0.879 8%

-1.000 O** -0.999 9+ -0.992 7%
-0.998 7#* —-0.998 4+ -0.995 1#*
-0.952 4% -0.894 3* -0.980 7+*
-0.930 8** -0.986 1+#* -0.908 2*
0.888 4* 0.937 0%* 0.974 2%*
-0.596 1 -0.746 1 -0.777 7
-0.870 2* -0.941 1#* —
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