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Effects of Exogenous Uranium Pollution on Soil Biological Indicators of Environmental Quality in Uranium Mining Area
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Abstract

area. [ Method] Different concentrations of exogenous uranium stress was conducted on soil samples from uranium mining area, the relevant

[ Objective | The aim was to investigate the change of soil functions under the second uranium contamination in the uranium mining

biological indicators were determined. [ Result] The result showed that the main heavy metal elements found in the polluted area were As, Ge
and U. The increasing concentration of exogenous uranium pollution inhibited the microbial quantity, glucose enzyme activity, catalase activity
and urease activity to different extent. A significant positive correlation was shown to exist between exogenous uranium pollution and soil meta-
bolic quotient whereas a negative correlation between exogenous uranium pollution and microbial biomass carbon, microbial biomass nitrogen as
well as microbial quotient. [ Conclusion] These biological indicators can express the evolution of soil environmental quality under the exoge-

nous heavy metal pollution.
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Table 1 Processing ways for exogenous uranium pollution

SRS T B

7&#_“5‘ B ~#Iﬁjzﬁ% Concentration of exogenous
Sampling site Sample No. uranium stress //mg/ke( T+ )
TY, CK 0

B 10

C 50

D 100

E 200
TY, CK 0

G 10

H 50

I 100

J 200
TY, CK 0

L 10

M 50

N 100

8] 200

BB 20.00 ¢, 2B T/KEAZR 1000 mL,pH [k, 7EETTHY
RigEdk A 1 000 mL il 1% dinhi 207K W 3. 3 mL, Iifi FH B
100 mL JEFRIEAIN 1% 455 9 0.3 mL,

1.3.3 it Zeph B AR A, @IS — 5 B AR O T T UE R
20.00 g,KNO, 1.00 g,K,HPO, 0. 50 g,MgSO, - 7H,00.50 g,
NaCl 0.50 g,FeSO, + 7H,00.01 g,Fflg 20.00 g, LB T/KE
2% 1000 mL,pH 7.4 ~7.6,
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Table 2 Basic physical and chemical properties of soil in 3 sampling sites

RS peasy o OVRAL o SR R o o
Sampling site Sample No. Xogenous uranium p rganic carbon otal N )TOtfll I; Hydrolytic nitrogen C/N
concentration // mg/kg kg g/kg P05 // % mg/kg
TY, A 0 6.47 32.62 4.14 0.317 215 8.75
B 10 6.36 31.95 4.25 0.309 209 8.64
C 50 6.36 31.62 4.03 0.296 187 8.23
D 100 6.48 32.90 3.91 0.285 175 9.55
E 200 6.78 32.01 3.74 0.223 165 8.56
TY, F 0 6.29 28.74 3.92 0.298 201 9.15
G 10 6.17 28.92 3.88 0.300 186 9.12
H 50 6.43 27.99 3.89 0.275 172 8.52
1 100 6.62 28.13 3.36 0.241 156 9.02
J 200 6.84 28.45 3.40 0.239 143 8.77
TY, K 0 6.41 21.39 3.11 0.256 172 9.36
L 10 6.39 20. 66 3.25 0.249 165 9.10
M 50 6.39 22.11 3.07 0.244 150 8.87
N 100 6.61 20.89 2.91 0.245 143 8.99
0] 200 6.85 21.33 2.88 0.237 133 8.87




204 GBR A 2016 £
R3 IMRERTEEGEEE
Table 3 Heavy metal content in soil in 3 sampling sites mg/ kg

FRE o o . .
Sampling site i As 5 Cd % Cr i Cu % Pb Bf In i U
TY, 536.5550 8.440 0 67.942 5 26.479 2 37.1337 103.767 4 31.720 3
TY, 425.502 5 9.957 3 168.470 0 89.866 7 46.164 4 221.573 6 22.1530
TY, 517.307 5 9.038 2 64.336 7 32.586 2 13.119 8 83.887 1 87.926 7
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Table 4 Evaluation standard of heavy metal content in soil

mg/kg
% HH . . . .
;‘—;ﬁp{l W As  HCd B Cr MiCa  BEPb AEZn
<6.5 40 0.3 250 50 250 200
6.5~7.5 30 0.3 300 100 300 250
>7.5 25 0.6 350 100 350 300

2.2 SMESHAME TR LIEMEMSHE B Al EA
J& W38 5 - SR M R A DI G AR B 8 oL 3
T, AL B SR 2 B LT AR R AR S R R,

WL TY, AR AS R 3, TY, 4 B AR A i 35 TY,
PR A 35 . A B2 5] 10 mg/kg HMEAL
PR R E B CE L CK RS2, 0 TY, MR, TY, .
TY, TY, 3 bFHAZ 200 me/kg M5 A i) £ 358 B AL
LRI CK 23 IR T 83% 71% 37% ; HOR JE 40 , 4541
% 200 mg/ kg HMEAIFNE ) 18P AR B L CK 43 31 FEAER
T 42% 24% 28% ;T Lk 1 52 AN e 52 AN K 45 41
% 200 mg/ kg A Al B 300 4 - B 2 T AR A I RR AR T
23% 11% 18% , X512 Hb DX 20 B L L b AR 2R P VT b 3%y
AT R P R AL

20 B 0 mg/keh (K 30, W0 me/kehh R L9 0 me/kefh (CK)
- W 10 mg/keéh B 10 me/kesh 5 ma mgﬁgg
S 16 0O 50 mg/keéh 4 B35 O 50 me/kesh X o 100111% /ﬁ 3
» 0 100 mg/kesh 5 O 100 mg/kesh = mg/ K¢
- B 200 mg/kedd x 20|  H200 me/kedh W 6 B 200 me/kedh
o = 12 ofp = ® e
oz BE {3 i 5
= 3 g 18]S e
e =E 10 ®E 3
— (]
5 Ei 5
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Fig.1 The number of bacteria,fungi and antinomycetes in soil under different concentrations of exogenous uranium pollution
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Table 5 Soil microbial properties under different concentrations of exogenous uranium in 3 sampling sites
RFERT v g A [DGR7ER /S EEP WA EYRER " AR
Sampling Sﬁmj{'ﬁ]\? Exogenous uranium Microbial biomass Microbial Microbial biomass N l\gﬁdzﬂcc{;vjv Metabolic entropy
site ampie O oncentration // mg/kg C//mg/kg entropy // % mg/kg rerobi h™'
TY, CK 0 2 546.39 5.63 123.96 15.34 0.0455
B 10 1 986.61 5.12 118.58 13.52 0.047 2
C 50 1 085.19 4.39 102.33 11.24 0.0415
D 100 785.71 3.57 98.78 8.21 0.039 8
E 200 642.33 2.61 89.88 6.58 0.040 1
TY, CK 0 1972.65 4.97 129.93 13.74 0.039 9
G 10 1723.48 4.09 120.78 11.49 0.038 7
H 50 835.67 3.32 110.11 8.20 0.038 2
1 100 695.38 3.01 89.32 7.46 0.040 1
J 200 577.42 2.39 85.74 5.73 0.038 1
TY, CK 0 1 589.32 4.12 98.36 13.11 0.037 5
L 10 1325.78 3.98 87.32 12.77 0.0395
M 50 915.81 3.12 85.44 10.59 0.036 9
N 100 823.74 2.98 76.59 9.21 0.036 1
(0] 200 549.32 2.75 70.31 7.59 0.037 4
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Table 6 Correlation coefficient between heavy metals and soil biological indicators of environmental quality under exogenous uranium pollution

G B EY R RS BUERAEYRR ; AR HFPERHE T i A A MG oy
Heavy Microbial Microbial Microbial MGE% C{/\ . Metabolic Glucose enzyme Catalase kA ﬁ
metal biomassC entropy biomass N Microbial C/N entropy activity activity Urease activity
i As -0.636" -0.594" -0.567" -0.649" 0.702" -0.614" -0.271 -0.545"
# Cr -0.529" -0.723" -0.611" -0.243 0.761" -0.569" -0.398 -0.783"
U -0.803"" -0.844"" -0.876"" -0.783"" 0.534" -0.567" -0.069 -0.577"
TE: = FORTE 0. 05 ACFBEMARK; + = FORTE 0. 01 A B EHARK,
Note: * stands for significant correlation at 0.05 level; * * stands for significant correlation at 0. 01 level.
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Table 7 Soil enzyme activities under different concentrations of exogenous uranium in 3 sampling sites

o \ T 2 RS b fL At 3 T
*#‘Hj‘ . ) #h Exoﬁgtﬁﬁ] fiiium (ér?uﬁ)ifigfn{zirri . ﬂfi—hﬂﬁ%—lﬁﬁ{a i Urifsgf {aitri%ity
Sampling site  Sample No. concentration // mg/ kg activity //mg/ g Catalase activity //ml/L me/g
TY, CK 0 9.32 2.03 0.149

B 10 9.17 1.99 0.133

C 50 8.69 1.87 0.137

D 100 8.02 1.93 0.119

E 200 7.55 2.01 0. 101
TY, CK 0 8.77 1.94 0.098

G 10 8.29 1.86 0.096

H 50 8.07 1.81 0.101

1 100 7.83 1.94 0.086

J 200 7.65 1.99 0.078
TY, CK 0 7.36 1.86 0.088

L 10 7.09 1.98 0.081

M 50 6.81 1.93 0.076

N 100 6.24 1.87 0.071

0 200 5.97 1.89 0.070
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