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Effects of lead and zinc stress on the growth and their accumulation
characteristics of seedlings of Magnolia officinalis subsp. biloba

HUANG Xiaohan, SONG Siging, LONG Lijun, MAYingzi*

(College of Life Sciences and Technology, Central South University of Forestry & Technology, Changsha, Hunan
410004, China)

Abstract: Pb, Zn single stresses of 200 (P1, Z1), 400 (P2, Z2), 600 (P3, Z3), and 800 (P4, Z4) mg/kg and composite
stresses of 100+100(M1), 200+200(M2), 300+300(M3), and 400+400(M4) mg/kg were set in this study using the potted
seedlings of Magnolia officinalis subsp. biloba, and no Pb, Zn treatment as control(CK). A total of 13 treatments with
different concentrations of Pb and Zn were designed to investigate the growth, physiological and lead and zinc
accumulation characteristics of Pb and Zn seedlings after 90 d of treatment. The results showed that P1, P2, M2
treatments could increase the diameter, dry masses of above and below ground parts of Magnolia officinalis subsp. biloba
seedlings. The contents of leaf photosynthetic pigments decreased to the lowest under P4 and Z4 treatments, and the
contents of leaf photosynthetic pigments under combined stress were lower than that of CK. The activities of superoxide
dismutase(SOD) and peroxidase(POD), soluble sugars, soluble proteins and free proline contents of leaves of Magnolia
officinalis subsp. biloba. were higher than those of CK under all stress treatments. Compared with the control, the
malondialdehyde contents of Pb and Zn stresses increased by 41.36%, 17.28% and 35.80%, respectively, with the
concentrations of Pb and Zn were 800 mg/kg and the compound concentration was (400+400) mg/kg, and the plants were
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gradually damaged. With the increase of stress concentration, the Pb and Zn contents of both above-ground parts and
roots of the plant gradually increased, but Pb and Zn mainly accumulated in the roots, and the Pb and Zn transport factors
showed a decreasing trend. The analysis of all indicators showed that Pb and Zn stresses were highly tolerated by
Magnolia officinalis subsp. biloba and had potential for remediation of Pb and Zn contaminated soil.

Keywords: Magnolia officinalis subsp. biloba; lead; zinc; growth; physiology; transfer factor
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Table 1 Plant heights, ground diameters, biomasses and patience factors of Magnolia officinalis subsp. biloba seedlings under lead and zinc stress

A3 Bi/em Hif2/mm AR TR SR R TR g i 22 %%
CK (50.0022.00)a (9.8120.17)bc (16.5320.02)e (3.7320.02)c
P1 (42.800.20)d (9.900.94)bc (17.1920.03)d (3.940.02)b (1.0420.00)c
P2 (42.50+1.00)d (11.0120.60)a (18.2120.03)b (5.6820.09)a (1.1820.01)b
P3 (38.5041.50)g (8.2240.09)d (15.0220.03)g (3.1520.04)d (0.900.00)g
P4 (36.5040.50)h (8.1340.11)d (9.4240.03)k (1.9420.02)i (0.5620.00)k
z1 (40.6020.36)ef (9.48:0.09)c (16.4120.03)e (2.6620.02)f (0.94:0.00)f
72 (42.2540.75)de (9.8320.55)bc (17.5620.01)c (3.2240.01)d (1.0320.00)d
z3 (47.2541.25)b (10.5140.07)ab (16.4520.05)e (2.44:0.08)g (0.9320.01)f
z4 (39.50+1.50)fg (9.4740.11)c (13.9440 53)h (1.9240.02)i (0.7840.03)i
M1 (45.501.50)bc (9.8240.90)bc (15.8420.01)f (3.6920.10)c (0.96:40.00)e
M2 (45.1340.78)c (11.1440.13)a (21.3040.04)a (5.7120.04)a (1.3320.00)a
M3 (39.8520.15)fg (8.69:0.08)d (13.3320.01)i (2.9420.01)e (0.8020.00)h
M4 (38.2520.25)gh (8.0640.03)d (10.4920.03)j (2.0420.02)h (0.62:0.00)j

[ B A [l NG k7R b PR A 28 5 A i35 L (P<0.05)
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Fig. 1 Photosynthetic pigment contents of Magnolia officinalis subsp. biloba leaves under lead and zinc stress
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Fig.2 SOD, POD and CAT activities of Magnolia officinalis subsp. biloba leaves under lead and zinc stress
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Fig.3 Contents of MDA in leaves of Magnolia officinalis subsp.

biloba under lead and zinc stress
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Fig. 4 Contents of osmotic regulators in leaves of Magnolia officinalis subsp. biloba under lead and zinc stress
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M JEAR e Sy SRR Pb, Zn & BT
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Table 2 Accumulation of lead and zinc in the above-ground parts and root system of Magnolia officinalis subsp. biloba mag/kg

puseil b RS P iR e Pb i phsi] o FFESSY Zn S R Zn i

CK (16.8240.66)i (28.9143.19)g CK (77.5042.86)h (106.1843.01)h
P1 (169.68+10.58)d (206.2847.48)e Z1 (360.05+47.13)d (888.75436.25)e
p2 (207.9349.44)c (335.78+423.34)cd Z2 (479.42+415.06)c (1216.9946.01)d
P3 (242.0342.97)b (818.6944.01)b Z3 (584.24420.61)b (1521.54423.46)b
P4 (283.4449.52)a (1168.13456.17)a Z4 (737.0345.29)a (2072.36+138.22)a
M1 (113.5143.61)h (143.4447.17)f M1 (180.93+#4.26)g (163.6349.53)h
M2 (127.2444.53)g (243.32434.61)e M2 (247.8345.62)f (302.39415.35)g
M3 (138.9748.74)f (315.57+20.81)d M3 (324.85+17.35)e (590.67+11.66)f
M4 (157.4842.44)e (370.3324.84)c M4 (364.6744.44)d (1347.39423.39)c

()5 Bl AN [ B b BRI 1) 2 57 A S8 27 7 3 (P<0.05).
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Fig.5 Lead and zinc transfer factors of Magnolia officinalis subsp. biloba under lead and zinc stress
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