LB R A 4] 2004, 23(3) 1422 - 427

Journal of Agro-Environment Science

CdiME TTEHLTEEYEESHEEEESWR

T ESEREIE

(1. WL BB, WivE Bl 3100295 2. s T4k, TEs KM 450009)

B E RS E AT, R TARRERSNEE SR Cd Bha X K R A s PR A SR TR R, &4
REW, IR Cd A XA [F B 1A B H A AR, RHREE Cd B 0% 7Kk e FH - S5 g i 8 A — o A
FH 1 e D0 = A= o X5 DR SR A AR S B AR 0 PR s i o, AP B e TS I BT 2 W R K, SRR BRI SR TG IR
SAEAGIE P /AN T HLAERE A AL PRI Cd 19 RN RO AR, 2 3RAE S I 4 T 4 V5 YL R B 1Y R AT AE 048 A5 . Cd Wy
TEOGT A SRS P 15 e X P ORI A AR R R R R R IR B 57, 4% |, TR S A A
TR T S 0 M S R /N e A B3 AR B 25% |, L AL x) Cd HAA R 5Pt /EH o

KB RIS YL R RN, WG BT

FE %S :S131.2 XHEAFRIZAD: A XEHS 1672 - 2043(2004)03 - 0422 - 06

Effects of Cd** on the Biological Activities and the Enzyme Activities in Submerged Paddy Soil
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Abstract: As the important biological parameter, the biochemical activities are important indexes of heavy metal environmental
safety assessment. The influence of Cd** on the dynamics of the biological activities and the enzyme activities in submerged red paddy
soil in Jiangxi province was studied using traditional incubation method under laboratory conditions. The soil respiration was promoted
by Cd** at lower concentrations, but was inhibited at higher concentrations. The effects of different concentrations of Cd** on other
soil biochemical process in soils were also different significantly: the lower concentration of cadmium was helpful to increase most of
the biochemical processes, but the higher concentrations of Cd** greatly inhibited microbial activities; the higher the concentration of
cadmium applied, the more significant the inhibition to the observed activities. Compared with other aerobic biochemical activities,
the methane emission activity was most sensitive to Cd**, followed by the sulfate reduction activity. The inhibition of Cd** for the
denitrification activity was slightly less and very stable during the whole treated stage, and could be as an indicator of the Cd**
pollution degree in paddy soil. The sensitive order to cadmium of four soil enzyme activities was: urease> catalase> phosphatases>
invertase. Cadium inhibited urease activities most with the maximum inhibition rate of 57. 4% and had less influence on other soil
enzyme activities with the maximum inhibition rates less than 25% . There were significant negative correlations between the cadmium
concentration and microbial respiration, the sulfate reduction activity, the methane production activity, urease activity, and catalase
activity, which suggested that these indexes might indicate the contamination degree of paddy soil by Cd**. According to these mi-
crobial indexes, about 1 ~5mg * kg ™' was considered the critical level of cadmium in submerged paddy soil.
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Table 1 Physic — chemical properties of the experimental soil
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Figure 1 Effect of cadmium on soil respiration in paddy soil
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Figure 2 Effect of cadmium on the denitrification activity
in paddy soil
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Figure 3 Effect of cadmium on the activity of sulfate reduction in
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Figure 4 Effect of cadmium on the activity of methane emission
in paddy soil
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Figure 5 Effect of cadmium on the activity of catalase in paddy soil
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Figure 6 Effect of cadmium on the activity of urease in paddy soil
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Figure 7 Effect of cadmium on the activity of invertase in paddy soil
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Figure 8 Effect of cadmium on the activity of phosphatase

in paddy soil
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