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The State of Chromium( VI ) in Polluted Soils and Effect on Soil Urease Activities

CAI Shao-hua', HE Wen—xiang', LIANG Yan-ru', PAN Bao—jun?

(1.College of Resources and Environment, Northwest A & F University, Yangling 712100, China; 2.Institue of Agro—Environmeutal Protec—
tion, MOA, Tianjin 300191, China)

Abstract : Chromium is one of the four major heavy metals to pollute environments. By simulative method, the relationship between soil ure—
ase and chromium( VI )including the total and the water—soluble concentrations was systematically studied. The results showed that the con—
centration of water—soluble chromium ( VI )remarkably decreased at the beginning of chromium( VI )added in the soil,and the decreasing
content was slowed down with culturing time extending. Their relationship reached remarkable significant positive correlation between water—
soluble and total chromium( VI )concentrations in soils. Soil urease activity could be an index of soil polluted by chromium( VI )because Cr
( VI )significantly inhibited urease activity. Soil total chromium( VI )critical concentrations were 17.07 mg-kg™ and 85.37 mg-kg™, and water—
soluble chromium( VI )critical concentrations were 0.78 mg-kg™ and 3.88 mg-kg™ for the slight and medium pollution by chromium( VI )in
Red soils respectively, according to ED,y and EDy; values. Soil urease ED )y and EDs, decreased continuously with the decline of soil fertility.
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Table 2 The concentration of water—soluble chromium( VI )

in soils tested(mg-kg™)

TR REFEREL Cr ¥ JF Cr concentrations/mg kg™

Soil  Incubation

samples  time/d 00 5 10 20 50 100 200

[ 1 0 041 052 069 3.67 1466 3852
3 0 025 ND 055 186 9.11 3343
7 0 003 017 033 090 428 2031
15 0 011 017 020 041 203 1396
30 0 000 000 008 041 085 522

fIGAE 1 1 0 008 0.14 056 3.18 10.02 25.57
3 0 005 010 034 263 7.7 24.95
7 0 002 009 017 1.82 494 18.02
15 0 002 009 016 092 496 14.80
30 0 002 006 005 023 115 631

fIAE 2 1 0 015 024 052 375 952 3430
3 0 011 021 045 3.4 792 2217
7 0 000 001 033 1.09 697 9.85
15 0 000 000 008 056 2.64 805
30 0 000 000 003 ND 130 424

T NDJEBATIAE s SN 0" S —31 O (B S

Table 1 Physical-chemical properties of soils tested

iz b g by FIHLITE e £ TR L N
IE% Sand silt Clay oM TP TN AN CEC/ o KIS
Fertility cmol - L™ mg- kg™
% g-kg”
=1 46.76 17.16 36.08 20.02 0.66 1.43 126.70 14.48 6.22 0.68
RAE 1 40.75 1659 42.66 8.22 045 0.69 61.85 6.23 5.49 0.24
ffAe 2 36.69 17.49 45.82 9.60 0.34 0.83 57.38 1322 5.65 0.57
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Table 3 Soil urease activity in soils tested(pg-g™+h™)

T B RE Cr ¥ Cr concentrations/mg- kg™

Soil  Incubation

samples  time/d 5 10 20 50 100 200

[ 1 17.78 20.51 20.62 1229 1020 7.31 6.36
3 1435 1690 18.52 1526 8.16 451 4.30
7 14.59 14.66 16.71 11.06 7.62 6.68 2.72
15 1320 1343 1347 1500 11.17 6.82 4.80
30 639 753 792 518 718 593 226

fIRE 1 1 645 7.00 631 553 526 1.17 117
3 645 6.09 581 298 193 078 029
7 896 850 837 755 532 314 250
15 1021 955 9.16 693 3.81 269 145
30 633 644 580 6.64 283 239 1.82

fIGNE 2 1 533 351 289 279 176 155 091
3 582 521 458 332 205 111 051
7 1.60 157 255 1.6 043 002 028
15 460 436 410 275 1.08 047 042
30 430 299 234 219 078 0.8 0.60
207 O 75 Higher fertility

M AL 1 Lower fertility 1
W KB 2 Lower fertility 2

WREEE /g g b
Urease activity /pg-g™+h™!
)

0 5 10 20 50 100 200
BB img kg
Cr concentrations/mg-kg™
B 1 Btk R AREeE 1

Figure 1 Urease activity of soils tested
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Table 4 The regression equations between soil urease activity

and total Cr concentrations
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Table 5 The regression equations between soil urease activity

and water—soluble Cr concentrations

S L B oL B o e L il V)
sample  time/d egression equation coefficient & <& M8 ke sample  time/d Regression equation coefficient mg kg™ mg-ke
p=ail! 1 U=17.31-0.067 8xC., -0.817" 2552 127.62 e 1 U=16.14-0.308xC¢x ~ —0.729
3 U=15.54-0.069 6xC. -0.852" 2233 111.67 3 U=13.96-0.347xC¢x ~ —0.718
7 U=14.06-0.063 3xC;, -0.904" 2220 111.02 7 U=12.55-0.530xCc.x ~ —0.776" 237 11.84
15 U=13.86-0.049 6xC;, -0.941" 27.92 139.58 15 U=12.58-0.603xCc.x ~ —0.806 2.09 1043
30 U=7.28-0.022 2xC,,  -0.841" 3274 163.72 30 U=6.89-0.888xCc.x  —0.884"  0.78 3.88
fRHE 1 1 U=6.40-0.031 0xC., -0.910"  20.67 103.34 fIRAE 1 1 U=5.98-0.227xCxx ~ —0.870" 2.63 13.17
3 U=5.13-0.030 0xC;, -0.836" 17.07 85.37 3 U=4.50-0.204xCx ~ —-0.713
7 U=8.20-0.034 0xC;, -0.923" 24.16 120.81 7 U=7.51-0.328xCe.x ~ -0.810" 229 1144
15 U=8.64-0.043 4xC;, -0.881" 19.93  99.64 15 U=7.75-0.499xCex ~ —0.765" 1.55 771
30 U=6.00-0.025 3xC,,  -0.858" 23.69 118.44 30 U=5.31-0.627xCx ~ —0.678
fRHe 2 1 U=3.55-0.015 8xC,,  -0.782" 22.44 112.20 EAE 2 1 U=3.22-0.079xC,x ~ —0.672
3 U=4.59-0.024 8xC,,  -0.872" 1853 92.63 3 U=4.20-0.201xCqx  -0.791" 2.09 1047
7 U=1.57-0.008 86xC.,  —0.717 7 U=1.51-0.162xC,x ~ -0.731
15 U=3.71-0.021 2xC,,  -0.826" 17.49 87.47 15 U=3.24-0.434xCc.x ~ -0.696
30 U=2.73-0.015 OxCe,  -0.738 30 U=2.53-0.632xC¢x ~ —0.666

(I ﬁ EEJ;\"F ﬂ—2:5, Toos = 0-754, Toot :O~8749TE]0
Note: Freedome n—2=5, ryes =0.754, ry6,=0.874, The same is with be—

low table.
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