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Content and accumulation characteristics of heavy metals in dominant plants in Xiao Bai He Area of the Yel-

low River Wetland

GAO Jing-tian', DU Fang-yuan?, L1 Wei-ping™, HAN Jian-hong?, WANG Xiao-yun?, BAO Jiao-qi? FAN Ai-ping?

(1. The College of Environment and Energy Resources, Inner Mongolia University of Science and Technology, Baotou 014010, China; 2. The
Yellow River Wetland Management Center of Baotou, Baotou 014010, China )

Abstract; The contents of heavy metals such as As, Cd, Cr, Cu, Ni, Pb and Ni were measured in the three dominant plants( Phalaris arundi-
nacea, Typha orientalis and Phragmites australis ) and the corresponding soil samples, and the contamination levels of heavy metal in soil

were carried out by the single factor analysis and comprehensive analysis. At the same time, the characteristics of absorption and accumula-
tion of heavy metals in 3 dominant plants were analyzed in Xiao Bai He Area of the Yellow River Wetland, Baotou. The results showed : the
three vegetation soils were moderate polluted, and the contamination levels of As, Cd and Zn were relatively serious. The Ni concentration

coefficient of aboveground and underground parts of Typha orientalis is greater than 1, and has positive effect on the recovery of Ni in pollut—
ed soils. Transfer coefficient of As, Cd and Zn in Typha orientalis and Phragmites australis is relatively high, means that the two plants have
good patience to As, Cd and Zn of soils, but the concentration coefficient and transfer coefficient of As, Cd and Zn, which in high contamina—
tion levels, in the three dominant plants were less than 1, means that the three dominant plants can’t repair soils polluted by As, Cd and Zn.

The interaction of heavy metals in different plants is different, and the effect of the results will have a certain effect on the accumulation of
heavy metals in plants.

Keywords: Yellow River Wetland; vegetation; heavy metal; enrichment coefficient
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Table 1 Classification standard of soil quality
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Table 2 Content of heavy metals in wetland plants and soil
w4 +5
e Lk il R BER  wWK pex e A
ik F i I T # T bt
As iryNc 121 3.32 3.69 5.99 1.32 321 36.24 37.26 35.84
o/ ME 0.66 2.79 2.82 5.52 0.63 2.63 29.42 26.86 26.89
FHE 0.78 3.19 3.57 5.77 0.73 2.77 31.10 31.47 30.24 15
RSD/% 2.24 1.60 2.98 1.12 4.47 3.50 751 6.05 5.47
Cd IryN: 0.1 0.18 0.14 0.18 0.17 0.18 0.46 0.43 0.45
f/ME 0.02 0.07 0.08 0.15 0.09 0.13 0.3 0.29 0.27
FHE 0.06 0.14 0.11 0.16 0.13 0.16 0.36 0.33 0.30 0.2
RSD/% 478 7.05 5.64 1.13 479 5.58 5.95 8.09 6.72
Cr e KAE 17.23 23.12 35.18 40.34 32.15 31.45 64.75 71.83 65.12
o/ ME 11.26 14.63 26.54 29.45 20.15 25.75 40.32 53.43 43.46
SR 15.56 17.61 29.13 32.44 22.01 2751 62.99 61.72 57.70 90
RSD/% 5.17 3.71 450 6.34 6.89 2.60 5.96 2.90 4.90
Cu I KAE 0.55 7.86 0.15 12.18 0.19 8.12 16.38 18.64 20.45
o/ ME 0.21 6.05 0.05 7.35 0.14 7.47 12.92 14.65 11.64
FHIE 0.26 6.36 0.08 10.44 0.16 7.92 15.5 15.37 13.41 35
RSD/% 2.85 2.20 1.64 4.99 2.80 5.78 1.33 2.16 7.67
Ni FRE 26.82 30.81 62.81 56.48 16.91 39.81 41.21 35.81 28.87
o/ ME 23.48 18.48 55.84 39.41 10.85 30.52 25.91 19.88 18.81
FEE 25.03 22.12 58.73 42.97 12.05 33.93 26.84 27.76 23.08 40
RSD/% 1.84 5.87 5.30 6.83 3.69 2.77 7.92 3.10 434
Pb IryNI 4.56 4.38 6.01 6.33 352 7.83 38.45 37.45 31.52
o/ ME 2.95 3.62 4.86 5.36 2.34 6.37 26.75 26.53 23.11
FHE 3.32 3.95 5.04 5.77 2.61 741 30.98 32.84 25.82 35
RSD/% 2.23 434 6.12 2.15 451 3.34 3.96 429 4.19
Zn TR ME 123.44 145.64 102.35 156.23 172.31 181.23 201.45 21156  217.56
o/ ME 70.88 89.75 75.24 85.23 76.89 82.56 101.23 90.56 73.21
ST 99.58 115.73 82.65 100.43 126.31 11453 169.69 146.17  154.77 100
RSD/% 7.14 6.02 5.65 6.54 443 5.74 5.03 6.20 7.90
T B R — bR 3P BT R b )(GB 15618—1995)™,
3 iR 3 NMEHX TIEREFEHAESIEH
Table 3 Single factor index and comprehensive index of soil in the three wetland vegetation areas
iR As Cd Cr Cu Ni Pb Zn ZEh
HEHR X 3212 3.076 1.117 0.809 1.096 1.659 3.048 2.677
il X 3.251 2818 1.094 0.802 1.133 1.759 2.625 2,672
FESIX 3.124 2.587 1.023 0.700 0.942 1.383 2.780 2.546

FIAEY), LLAHLZ X IR As (Cd 75 5%
24 EYMELIESESREEMAXE

iz 1] SPSS B4 A At — A~ DX IR - 18 S R ) R AR Y
A N AR N, B 4 S8 RO AR e S5 R an g 5~38 7 TR
2.4.1 HEEIXE A A

FH2% 5 A1, RE AL X 1 58 S A (] BAA — & i A

KKFR o 3 Zn suz SR Y EI A TR Zn
HB A 2 A G, HAE O R 5 51 R -0.914 F1-0.831,
FER LR PR Zn JCEXTRER Zn TR IR
A TR I H 2R 4 FTAL BB Zn iR E
RPN ZBFNT 1, KILLIE, Zn JCRKGLE
g BR XA R R G G o R, X A
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Table 4 Enrichment coefficient of three dominant wetland plants
THE miH As cd Cr Cu Ni Pb Zn
BERLX L E R REL 0.025 0.173 0.247 0.017 0.932 0.107 0.587
N EERE 0.103 0.377 0.280 0.410 0.824 0.127 0.682
L3S 0.246 0.459 0.883 0.041 1.131 0.841 0.860
AR X R EREL 0.114 0.322 0.472 0.005 2.116 0.153 0.565
R AR R AL 0.183 0.503 0.526 0.679 1.548 0.176 0.687
B R 0.619 0.641 0.898 0.007 1.367 0.874 0.823
X R EEREL 0.024 0.441 0.381 0.012 0.522 0.101 0.816
N EERE 0.092 0.539 0.477 0.591 1.470 0.287 0.740
B R 0.265 0.818 0.800 0.020 0.355 0.353 1.103
*5 tEEEESECREEHEXRY
Table 5 The correlation coefficient between soil and Phalaris arundinacea heavy metals
- +-3%
i As Cd Cr Cu Ni Pb Zn
GEL 7w As -0.397 -0.492 0.485 -0.448 0.284 -0.077 -0.552
cd 0.563 0.250 0.706 0.370 0.685 0.339 0.165
Cr -0.336 -0.684 0.169 0.100 0.069 -0.542 -0.737
Cu 0.083 0.673 0.142 -0.156 0.122 0.619 0.741
Ni 0.723 0.272 0.570 -0.185 0.622 0.527 0.169
Pb -0.864* -0.705 -0.038 -0.771 -0.102 -0.512 -0.634
Zn -0.676 -0.883* -0.06 -0.201 -0.203 -0.671 -0.914*
b T35 As 0.151 0.729 0.353 -0.118 0.287 0.743 0.773
cd 0.704 0.617 0.689 0.458 0.770 0.502 0.600
Cr -0.092 -0.109 0.056 0.680 0.098 -0.423 -0.065
Cu -0.354 -0.345 0.569 -0.068 0.362 -0.080 -0.387
Ni -0.758 -0.499 -0.370 0.315 -0.466 -0.690 -0.433
Pb 0.317 -0.148 0.263 -0.652 0.381 0.122 -0.195
Zn -0.870* -0.854* -0.075 -0.205 -0.215 -0.735 -0.831*

% 78 0.01 kP OB ) @ 35 456 5 * 7E 0.05 7K Culill) 1 R AH5E . T IA.

U Zn B, DURESR Zn JTER A RS/ ] i
RAESSEH . IET R NI Pb ST 2 HE R b Ni |
Pb (WS AT —E R, 13 Cd JUR & 58
FOARES Cd SR IEASG,

R IX IR E S RO R AU A ) R 1%
SR BRI, 34 SR AE A A B 4 R TR IR
Wn3Erh As JUR HEEE B Pb 5 i HAT W3
MIARSErE, SRERH T H Zn &2 HoA B M e
Yo L Cd oo SREF L - L TR Zn 5
Y EA B E ARSI . X LI R ARRY As,
Cd MR HA LR A E 4, WA X T A
DA
2.42 Frili K EaEAHM

H1ZR 6 I, A IX LD Zn SR 5

0 5% Ml T S A 56 R 04y -0.745 F1-0.837, 1- 4%
H Zn SEE MR Zn B Bk, L
Cu LR 57 B3 Cd & B B & fpe, 13
Zn LR 5 B Cr & 5 8 5 0 G 13
Pb JTZE SHEMHL T &8 Zn &5 BaE A,
2.4.3 FESIXEH A JE A O

7 EH, PR R Zn n R 5
AR ERY Zn SRR BE A, HACREK
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TR AN DR 5 e Zn S0 Ak o
it

FEEIX g Cd TR 5 B Cr &R 2
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Table 6 The correlation coefficient between soil and Typha orientalis heavy metals
il LR -
As Cd Cr Cu Ni Pb Zn
T E As 0.026 0.297 0.596 -0.275 0.423 0.338 0.239
cd -0.006 -0.439 0.773 -0.867* 0.011 -0.186 -0.324
Cr -0.532 -0.667 0.152 -0.415 0.251 -0.690 -0.829*
Cu -0.317 -0.519 -0.217 0.086 -0.127 -0.511 -0.488
Ni -0.390 -0.407 0.271 -0.335 0.368 -0.426 -0.579
Pb -0.071 -0.768 0.148 -0.382 -0.241 -0.578 -0.670
Zn -0.505 -0.593 0.290 -0.500 0.303 -0.596 -0.745
itL7b As 0.130 0.556 0.754 -0.394 0.479 0.595 0.504
Cd 0.185 -0.243 0.791 -0.723 -0.081 0.056 -0.036
Cr 0.035 -0.610 -0.023 -0.107 -0.08 -0.502 -0.651
Cu -0.277 0.363 -0.516 0.642 0.337 0.063 0.119
Ni -0.524 -0.598 0.062 -0.280 0.266 -0.651 -0.775
Pb -0.325 -0.635 0.408 -0.652 0.277 -0.576 -0.792
Zn -0.763 -0.789 -0.072 -0.361 0.011 -0.841* -0.837*
®7 TEEFEESEEABEXRY
Table 7 The correlation coefficient between soil and Phragmites australis heavy metals
. 13
e As Cd Cr Cu Ni Pb Zn
iR 7B i As 0.724 0.640 0.443 -0.350 0.511 0.878* 0.741
cd 0.177 -0.261 -0.207 -0.150 -0.274 -0.062 -0.253
Cr -0.709 -0.864* -0.087 -0.185 -0.231 -0.841* 0.905*
Cu 0.368 0.384 -0.217 -0.078 -0.154 0.391 0.487
Ni -0.491 -0.720 0.299 -0.228 0.277 -0.572 -0.748
Pb -0.176 0.032 -0.784 0.190 -0.844* -0.236 0.074
Zn -0.627 -0.916* 0.389 -0.522 0.288 -0.686 -0.910*
Py HL T 3 As 0.782 0.536 -0.085 -0.089 0.011 0.717 0.628
cd 0.056 -0.143 -0.418 -0.154 -0.415 -0.087 -0.051
Cr -0.362 -0.486 -0.378 0.021 -0.382 -0.527 -0.469
Cu -0.477 -0.573 0.647 -0.335 0.620 -0.407 -0.605
Ni 0.014 -0.055 -0.774 0.268 -0.751 -0.197 -0.024
Pb -0.053 -0.224 -0.373 -0.237 -0.392 -0.168 -0.123
Zn -0.613 -0.932** 0.393 -0.595 0.278 -0.673 -0.913*
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