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Physiological Responses and Absorption of Heavy Metals by Sedum spectabile Boreau Under the Stress of
Combined Heavy Metal Pollution
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Abstract: The physiological responses and metal absorption in combined treatment of chromium, lead, cadium, mercury and cobalt by the
plant of Sedum spectabile Boreau were studied in pot experiments in the experimental garden of Shenyang Normal University, Liaoning
province, China. The results showed that CAT and SOD activity increased at low concentration of metal treatment while decreased significant—
ly at medium and high metal concentration treatment. All the treatments with different concentrations could cause the decrease of POD activi—
ty, increase of content of chlorophyll and decrease of content of protein. The contents of MDA increased under sever heavy metal stress. No
significant difference in content of soluble sugar was obtained. With the increasing of heavy metal, the content of metal in roots increased. Cr
and Pb were seldom transported to the aboveground parts after the metal was absorbed by root, Cd, Hg and Co could be easily transport—
ed to aboveground parts relatively. The bio—concentration factor (BCF) for Hg in root, leaf and spike was above 1.0 at low concentration treat—
ment and the peak value of the content of Hg existed in leaf. The BCF for Co was above 1 in root, leaf and spike at low and high metal concen—
tration treatment. The BCF for all the metals was relatively high in spike.
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Table 1 Heavy metal concentration in soils of each treatment ng-kg™)

osi! CK R g R

Cr KA 14.72+ 13.02 15.58+11.56 18.01+7.9
Pb A 31.8+12.39 59.21%9.44 79.28+24.21
Hg 56.78+7.26 58.26+ 12.39 11541+ 5.87 115.71+£19.12
cd 0.48+ 0.48 1.53+0.49 176+ 0.5 2.37+3.46
Co 2131+ 1.97 25.42+2.09 43.74+3.14 16.21+ 13.01
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Table 2 Physiological indexes of Sedum spectabile Boreau under the metal stress

T H CcK 1 2 3
POD/AODa3 * g+ min™ 0.98+0.16 a 0.68+0.15 a 0.62+0.030 b 0.58+0.045 b
SOD/U * g'FW +h™ 148.06+51.58 ab 313.22495.67 a 44.35+6.15 b 48.87+23.37b
CAT/AODagp * g * min” 0.0130.001 b 0.0350.001 a 0.007+0.001 ¢ 0.002+0.000 7 d
MDA/nmol + g 27.96+7.96 ab 24.73+1.30 ab 24.9043.19b 35.0022.51 a

611.64+14.79 a
0.035+0.000 16 a
0.021+0.004 5 ¢

R Tiug -+ g
T g - g
-4 2 i R/mg - g

563.96+23.27 a
0.035+0.000 45 a
0.090+0.080 a

576.14+4.43 a
0.035+0.000 41 a
0.030+0.003 1 bc

396.52+59.07 b
0.035+0.000 11 a
0.068+0.029 ab

T AT AR P B R 2257 3 P<0.05), Al
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Table 3 Heavy metal contents in each part of Sedum spectabile Boreau (ng-kg™)
AbER A CK ®E ) I
cr R PR o4 2.78+1.83a 2.80+0.82a 352+26la
BCF 0.19 0.18 0.20
E S EN ot KA 0.68+1.01b 0.95+0.00a
BCF 0.04 0.05
I KK KA KA KK
Rl ER oA ER ok A 2.194+0.17
BCF 0.000 6 0.12
Pb L PR o4 8.9+ 4.44c 19.77+10.31b 46.20+3.44a
BCF 0.28 0.33 0.58
ES AR A ER ok ARk th 13.47+11.96
BCF 0.17
I EN iodis KA KA KK
Rl A A H A 23.05+8.81
BCF 0.00 0.29
Hg i) 40.03+15.47¢c 58.26+6.48b 64.52+14.91a 63.14+4.01a
BCF 0.71 1.0 0.56 0.55
S 42.3+0.59¢c 54.14+5.8b 85.32+1.73a 73.74+5.08a
BCF 0.74 0.93 0.74 0.64
I | eaf 50.75+7.93d 65.62+1.08c 92.42+3.11a 86.20+8.65
BCF 0.89 113 0.80 0.74
Rl 55.48+0.03c 60.28+4.19b 71.114+0.03a 69.90+10.33a
BCF 0.98 1.03 0.62 0.60
cd Ui 1.01+1.06a 1.12+0.64a 1.30+0.18a 1.59+0.78a
BCF 2.10 0.73 0.74 0.67
£ 0.01+0.00b 0.50+0.41b 0.50+0.36b 1.39+0.45a
BCF 0.02 0.33 0.28 0.59
It 0.18+0.07c 0.69+0.30 0.63+0.10bc 1.85+0.15a
BCF 0.38 0.45 0.38 0.78
LA 0.08+0.02c 0.67+0.18b 0.60+0.00c 2.32+0.66a
BCF 0.17 0.44 0.34 0.98
Co R 18.02+7.4c 25.42+2.09b 41.86+2.08a 16.33+1.60d
BCF 0.85 1.00 0.96 1.01
E S 18.7440.35ab 29.05+ 1.45a 35.39+1.65a 15.75+1.26b
BCF 0.88 0.57 0.81 0.97
I 14.5642.00c 28.29+0.89b 37.01+0.99a 17.73+0.47d
BCF 0.68 111 0.85 1.09
P 14.56+2.00d 26.19+0.53a 25.43+0.52b 16.46+2.71c
BCF 0.68 1.03 0.58 1.02
RRFMRAI D Co A RBLEHOPRRIIN s EHANTRARD, A0 R AR, K2R
AN, 25 AL B IR Y 22 S A 0 2 (P<0.01 ) £ Ab3 KX Cd F HgCo 1MW F 438 vide JE s i 34
[ SRR Co i 25 LA RIA W E 7K (P<0.05 ). ] b5 1B AL B RE T AR, Lo R R AR

K?E%%Xﬂ“ Co MR AERE I HR, MEREMEEE &

TSRAMET  HAR I HERBEXT Co B R R R B R T
l,k?\imﬁﬂﬁﬁﬁﬁﬁﬁi JEEI’J@% ESIH
Sl B e e L A S el Y | NELBESN

Xt Cr Hl Ph AW HE IS @EE% HTERRER

=
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POD .SOD Fl CAT I [A] 4 FH /2 REHE A4 P 2 i
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