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The Effect of Polyacrylate Polymers on the Growth of Native Plant from Mine Soil Contaminated with Heavy
Metal and Soil Quality
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Abstract: The effects of 0.4% polyacrylate polymers on native plants from mine and quality of mine soil contaminated with heavy metal were
studied by cylinder experiment. The results showed that the growth of four plant species were enhanced in the soil amended with 0.4% poly—
mers and the total biomass of plant was 1.8 and 2.3 times that of control during two cycles. The growth of different plant species was different
in the two cycles, Briza maxima(B. maxima) was greater in the spring—summer than autumn—winter, but its smaller biomass was not satisfied
to supply sufficient covering on the soil. In spite of died in the spring—summer, Chaetopogon fasciculatus ( C. fasciculatus ) and Spergularia
purpurea(S. purpurea) could be used in the remediation of this mine soil because of their great biomass in the autumn—winter. The soil enzy—
matic activities including dehydrogenase, acid—phosphatase, f—glucosidase, protease, urease and cellulose were improved in the soil amend—
ed with 0.4% polymers, which was 3.4, 2.2~2.5,3.1~2.5,3.6~3.0,14.9~2.7 and 1.8~2.3 times that of control respectively. We also found that
there was significant correlation between the growth of different plant species and soil pH and soil enzymatic activities, significant correlations
between soil pH, C. fasciculatus ,soil protease and cellulose(r>0.60) and between B. maxima and B—glucosidase(r=0.82).
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Table 1 The characteristics of soils used in the experiment

L CE

+ 3% pH(in water, 1:2.5) 4.10
B HLE (Organic matter )/% 0.19
£ (Total N)/% 0.03
NO:-N/mg-kg™ 135
NH,~N/mg-kg™ 2.01

28 (Total P)/% 0.044
48 (Total K)/% 0.31
44 (Total Cu)/mg-kg™ 91
4% (Total Zn)/mg-kg™ 47
4434 (Total Pb)/% 0.62
447 (Total Cd)/mg-kg™ <0.3

1.3 fHXE

RIS 4 MRk AT, = Briza maxima L.
#1 Chaetopogon fasciculatus (Link )Hayek Sh—4FH RA
BLELARFEY) , T Spergularia purpurea(Persoon )G. Don
fil. B—F4 s EBHEANT AT PHEY) , Andryda
integrifolia Lﬂﬂ%—@ﬁz%ﬂ%@ﬁz% SeRHEY . AT
SR b, T H Briza maxi-
FFY), M Spergularia pur—

www.adul tpdf.com



506 ih SRS RPN SR TS0 XA HAE AR A AN S B e

201243 H

purea(Persoon )G. Don fil ZEEE V& B iR & —FZi#t . X
4 FPREARE LT X5 Qe 13,
L4 RWg it

BRI PIAAEEE, 252t BRALBEAD 0.4%
PIRIRERAL I, 3 RER . IR EEMNEF,6 MM
R (HAZ 600 mm, B 400 mm) FIE%E 65 kg IRA
HARRA RAHIRENT X R (Z 22 em), fr
A PR T3 PGS BERRES ) 125 mg-kg™ F1 Mg
(BRAREE )25 mg-kg YENRAE . XJ RALIEAD 78 5 RV
BREL TR — 2 N(SERER ) A1 K(BRERHF ) » T
Pk 50 Fittit 200 FiFp+F 2007 45 4 H 27 HIRGH#%
FhF 3,4 S HJEBOR, T 2007 4F 10 A 27 HES
2 RAEF 4 A SR WO - BIRIBOR AR EE ] 23+
JKIEWE, 78 65 CTPHTFRE ., BRBGKE , RE 1
FEAIEE 2 mm i, BEA S 4 Gy, 2050 T E
SEEAE BN+ RS . R BRI X SLRRK 43
TEO, R MRS R, R T EEEE N (FE T—
8 A, REHR), ¥iEL: 1 ABA KW, RBF 1R
WRIC T AT L AR K
1.5 BEXRSH

TYIREAZ TG, R FRIE A H AR T
kAN ESB SR, A HEFEARE 2 mm
i , 7t 133 T S B A DU S (HR 48 Tabatabai fir
) R 13 B 0 38 pH(1:2.5 £/5K)
A+ 8% Cd[R A 50 mL ) 0.01 mol-L™ CaCL, #i%
G4 2 h, 3 URJE R T R A € (Unicam
Solaar M )], HiAth ) - 3L AV VR ORAF FT T~ L3 B
PRI AE , e &F 24 BT PEAR 3% Hope F1 Burns fir
IR T RS T TR A U P A RO A v M AR AR SR
[19-20]1F7iA 5 =, DR B VE P4 AR 3% Kandeler 1 Gerber
Bk 5 ¥, B S MR AR 3R Ladd F1 Butler firik 7
T,
1.6 ST

A B 6 22 5 R Rl M AT, P39 ME

M %8 B Newman—Keuls 7E P<<0.05 T4
2 HERESH

2.1 BABEBREERE KGRI

FEPISE B SRR MR AR K B R R
RN SRR S (R 2) . MAEYRMNHES
RNHIREL LS 1L.8(EESTOHMLM 2.1( &S
5 )& o Andryala integrifolia TEFH 1 AT H A
B 2F , HAERKA 1T 1 AR Y B WARMK o Briza maxima 7E
HEH VRN P A KT B A& S
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Table 2 The effects of different treatments on shoot biomass of native species(g- cylinder™)

BE Cycle  PNKAREL Polymer Andrydla integrifolia  Briza maxima  Chaeropogon fasciculatus Spergularia purpurea Total biomass
1 - nd 1.6£0.5b 1.4£0.2¢ 11.6+1.0b 14.6£1.4d
1 + nd 12.7£1.9a 6.0£0.9b 7.9+£1.9b 26.6+3.2b
2 - 0.7+0.2b 0.2+0.1¢ 7.9+1.1b 11.4+2.7b 20.2+4.6¢
2 1.120.2a 0.720.02bc 25.3x7.7a 20.5+4.0a 47.6+3.7a

Y RGP TR %hliSrmlnSﬂﬁﬁl}

Note: Values in a column followed by the same letter are not significantly

§1fferent as estimated by Newman—Keuls test at P<0.05.
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Table 3 The loadings on the PC1 and PC2

28 Parameter %1 £/ PC1 82 F A PC2
+ 3% pH(soil pH) 0.822%* 0.512
Jit =B ( Dehydrogenase ) -0.086 0.564
HR i (Urease) 0.209 0.844*
& 1 1 ( Protease ) 0.914* 0.213
B AR (Phosphatase ) 0.682 0.719%
4 K7 (Cellulase) 0.914* 0.271
WS (B-glucosidase ) 0.180 0.970%*
Briza maxima -0.055 0.799*
Chaetopogon fasciculatus 0.902* -0.203

Spergularia purpurea 0.738* -0.332

T R B (R RE0.7),
Note:Correlations marked with * are significant at correlation coeffi—
cient>0.7.
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