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Lead tolerance and accumulation characteristics of the ‘Summer Glory’ Sedum spurium

GUAN Hai—yan', QU Qi—qi', ZHAO Fan', WANG Ruo—peng', YAN Shang—bo’, DONG Li"

(1.Beijing Key Laboratory of Ornamental Plants Germplasm Innovation & Molecular Breeding, National Engineering Research Center for
Floriculture, Beijing Laboratory of Urban and Rural Ecological Environment, College of Landscape Architecture, Beijing Forestry Universi-
ty, Beijing 100083, China; 2.Chinese Academy of Forestry, Beijing 100091, China)

Abstract: The goal of this study was to examine the growth and physiological characteristics of ‘Summer Glory’, Sedum spurium, under
lead(Ph) stress 0(CK), 250, 500, 1000, 2000, 4000 mg-kg™', and 8000 mg- kg™ to evaluate its capacity for Pb tolerance and accumulation.
When the Pb concentration of the soil increased from 0 to 8000 mg - kg™, the malondialdehyde (MDA ) concentration continued to increase
up to 60.39% higher than that of the control for the highest level of treatment (8000 mg-kg™). The dry weight in the shoots and roots, super-
oxide dismutase (SOD) activities, and phytochelatins (PCs) concentration increased to the highest level at 4000 mg-kg™ and 1000 mg- kg™
concentrations, respectively, and were followed by a continuous decrease when the concentration increased. When compared to the control
after 90 days of treatment, the dry weight in the shoots and roots, SOD activities and PCs concentration at the highest treatment level (8000
mg-kg™) decreased by 33.13%, 55.88%, 4.59%, and 16.62%, respectively. The Pb concentration in the shoots and roots were significantly
and positively correlated with the Pb concentration of the soil, while the translocation factor and bioconcentration factor were negatively cor-
related with the Pb concentration of the soil. In addition, the Pb concentration in the roots had the highest level at 604.13 mg-kg™" and was
much greater than that in the shoots. These results demonstrate that ‘Summer Glory’ has a strong tolerance and accumulation ability of Ph
and can be considered as a candidate species for the phytoremediation and greening of Pb contaminated soil.
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Table 1 Effects of Pb stress on the biomass , stem length, oot length and tiller number of S. spurium ‘Summer Glory’

PbAb#/mg kg™ M b T R g bR MR T o o /g A 2K /em M /em I EERUA

CK 0.65+0.04cd 0.20+0.04d 14.50+0.50ab 19.47+0.50a 11.00+1.73¢
250 0.90+0.06¢ 0.21+0.02¢d 14.57+0.81ab 16.33+1.04b 13.67+0.58b
500 1.37+0.27b 0.24+0.05bed 14.90+0.36ab 15.00+0.50bc 14.33+1.15b
1000 1.58+0.17ab 0.26+0.02ab 15.07+1.62a 14.90+0.36bc 15.00+1.00b
2000 1.61+0.05ab 0.28+0.03ab 14.17+0.96ab 14.33+0.87¢ 15.66+2.08ah
4000 1.82+0.30a 0.33+0.04a 13.17+1.04h 11.50+1.32d 17.67+1.15a
8000 0.43+0.09d 0.09+0.01e 9.03+0.61¢ 8.27+0.45¢ 13.33+1.53bc

T R RN B 3R A PR 22 5 .35 (P<0.05) o R Tl

Notes : The different lowercase letters in a column indicate significant differences among treatments at P<0.05 levels. The same below.

%2 PhEMEX B H%EE

£/

i SRR B R R

Table 2 Effects of Pb stress on the tolerance index of S. spurium ‘Summer Glory’

Ph 4bFfl/mg- kg o b A 1 A R A et i 2 45 5 ZRIHER R U SIETiE
250 1.38+0.10c 1.060.10c 1.010.06a 0.840.05a
500 2.12+0.41b 1.18+0.24bc 1.03+0.03a 0.77+0.03ab
1000 2.43+0.26ab 1.300.11bc 1.040.11a 0.76+0.02ab
2000 2.48+0.08ab 1.39+0.15ab 0.98+0.07a 0.73+0.05h
4000 2.80+0.46a 1.63+0.22a 0.9120.07a 0.59+0.07¢
8000 0.67+0.13d 0.45+0.04d 0.62+0.04b 0.43+0.03d
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Figure 1 Effects of Pb stress on MDA contents and SOD activity of S. spurium ‘Summer Glory’
COI0[ e %3 PhENER B AR SREBREAEERROBN
18] L a
; = 160 Table 3 Effects of Pb stress on translocation factor and
i : -
G 2 140 bioconcentration factor of S. spurium ‘Summer Glory’
jas) g 120
0 = N P ¥
\% § 100 Pb 4b B /mg- kg™ R BERK
3 % 80 CK 0.50+0.04a 0.57+0.05a
=S eof 250 0.390.02h 0.19£0.02h
S
£ dof 500 0.28+0.01¢ 0.15£0.02bc
& L
z 20 1000 0.23+0.04d 0.13+0.01cd
0 250 500 1000 2000 4000 8000 2000 0.19+0.01e 0.13+0.01cd
PhAbFLPh treatment/mg - kg™ 4000 0.19+0.02¢ 0.12£0.01cd
B2 PhRMEXE B =R FEY PCs REMFNI 8000 0.1120.01f 0.09+0.01d

Figure 2 Effects of Pb stress on PCs contents of S. spurium

‘Summer Glory’
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Figure 3 The Pb content in shoot and root of S. spurium ‘Summer Glory’ under the treatment of Ph
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