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The Effect of Insoluble Polyacrylate Polymers on Plant Growth and Soil Quality in A Long—Term Heavy Metal
Contaminated Mine Soil( I )

——The Number of Microbial and Soil Enzymatic Activity
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(1.Shenyang Agricultural University, Soil and Environment college, Shenyang 110161, China; 2. Department of Agricultural and Environ-
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Abstract: The effect of polyacrylate polymer on the remediation of long—term contaminated mine soil was studied under control condition in
greenhouse with pot experiment. In the first part of this study(in brief by study I ):we found that the water holding capacity of soil and
pH were increased significantly and the concentrations of water extractable heavy metals were also reduced greatly with the level of polyacry—
late polymer. As a result of that, the biomass of orchardgrass( Dactylis glomerata 1..cv.Amba ) was improved remarkablely. In order to further
prove the effect of polyacrylate polymer on remediation of contaminated soil with heavy metals, the microbial properties of soil such as the
number of microorganism and enzymatic activity were studied in this paper. The results showed that the number of bacteria increased with
polymer application and significant differences were found among different treatments, whereas the number of fungi was significantly in—
creased in the treatment with polymer as compared with the control ,however decreased with the level of polymer. The possible reason might
be the increased soil pH. In view of the changes of the number of microbial the bacteria could be a better indicator than fungi. The activities
of dehydrogenase, phosphatase, B —glucosidase, protease and cellulase increased following polymer application. In contrast, urease activity
was inhibited by polymer application, presumably due to the presence of ammonium as a counter ion. Together with study ( I ):polyacrylate poly—
mer not only improved physical and chemical properties of mine soil, but also enhanced this soil microbial properties. Moreover, the intermediate
application rate (0.4% of polymer) was considered the most favorable for remediation of this soil as it resulted in the greatest plant hiomass.
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Table 1 Properties of the soil from the S Domingos mine used in this experiment

A pH AL 2% el 21 44 Total — 4%F Total 4k 44 Total 4T 447 Total
(H,0) Organic matter/% Total N/% Total K/% Total P/% Cu/mg‘kg'] Zn/mg-kg" Total Fe/% Mn/mg'kg'I Total Ph/% Cd/mg-kg"
4.10 0.19 0.03 0.31 0.04 91.00 47.00 6.94 17.00 0.62 <0.3
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Table 2 Amounts of N, P, K and Mg supplied to the soil

as basal dressing
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Table 3 The effect of different treatments on microbial numbers

ALY Treatment 43 Bacteria/CFU-g” L Fungi/CFU- g
Feor R R IFI A BRSPS /mg - kg™ %if H ( Control ) 6.93E+05 * 2.33E+05 ¢
Nutrients %% ( Control ) 0.2%polymer 0.4%polymer 0.6%polymer 0.2% polymers 4.67E+06 © 1.23E+06 *
N(NH,NO3) 294 196 98 0 0.4% polymers 7.03E+06 " 8.67E+05 "
P(Ca(H,P0,),) 125 125 125 125 0.6% polymers 2.50E+07 * 4.20E+05 ©
K(K:S0) 630 420 210 0 Ve P HETHIMIR /NG SRR 9 54F Newman—keul” s
Mg(MgSO.) 25 25 25 25 test 005 AFFLRARE. .
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The means in a column followed by the same small letters and in a row
followed by the same letters are not significantly different as judged by at a

level of 0.05. The same as below.
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Table 4 The effect of different treatments on the soil enzyme activity

Dehydrogenase/ Phosphatase/ B-glucosidase/ Urease/ Proteases/ Cellulase/
Qb P Treatment ¢ TPF-g™'+ pmol p—nitrophenol+  pwmol p—nitrophenol * pmol N-NH; - g™ pmol Trisina+g™ pmol glucose g™
16 h! g'-h! g'h dry soil +2h™ dry soil -2h™ dry soil - 16h™
X} & (Control ) 0.449 « 0.354 « 0.087 ¢ 10.79 * 2.1E-05" 0.012 ¢
0.2% polymers 1.511° 0.555" 0.161 * 247 0.012 * 0.088 *
0.4% polymers 1.495 ¢ 0.664 * 0.287" 1.21°¢ 0.011* 0.131"
0.6% polymers 0.810" 1.151 ¢ 0.320 ° 0.67 ¢ 0.016 * 0.182 *
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Table 5 Correlations(r)between bacteria or fungi in the soil and

soil pH in the end of experiment (n=12 for bacteria, n=9 for fungi)

6 MWL RIETEH NH-N FE(0.01 mol-L'CaCl, iZ4R)
Table 6 The concentration of NH,~N in the soil in the end of
experiment(0.01 mol - L."CaCl,)

NH,~N & H/mg-kg™!

AL Treatment The concentration of NH,~N /mg-kg™
Xt H# (Control ) 6.74

0.2%polymer 37.82

0.4%polymer 90.20

0.6%polymer 183.66

ZH(Parameter) pH
MR (Bacteria/CFU -g™") 0.994%*
LS (Fungi/CFU - g™) 0.959%x*

##, Value significant at P<0.01.
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