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Absorption and Tolerance of Polygonatum Odoratum to Cd and Pb in Soil

ZHAO Yang—di, PAN Yuan—zhi, LIU Bi—ying

(College of Forestry, Sichuan Agricultural University, Ya“an 625014, China)

Abstract: Cd and Pb are two important heavy metal pollutant elements in the urban soil. A pot experiment was conducted to investigate the
biomass, physiological index of Polygonatum odoratum and its accumulation characteristics under Cd and Pb stress. The results showed that
the growth of P. odoratum could be improved when the concentration of Cd was less than 1 mg-kg™ or the concentration of Pb was less than
1 000 mg-kg™, but when the concentrations of two elements went beyond these range, it would inhibit the growth of plant. The contents of Cd
and Pb in leaves, stems and roots all increased with the increase of treatment concentrations. Besides, roots showed a higher capability to ac—
cumulate Cd and Pb. The activities of POD and SOD in leaves increased and relieved the injury of membrane lipid peroxidation, but with en—
during Cd stress, the activities of POD and SOD turned to be inhibited. The content of proline in leaves increased in the short term but de—
creased with the long—time stress or high concentration of Cd, Pb. The content of MDA in leaves increased with the incresment of Cd, Pb con—
centrations and long—time stress.
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Table 1 Physical and chemical properties of soil

BRI AN 4P 4K EHEEEE/Mmg kg
PH et gke? gokg? gekg?

g'kg g-kg g-kg gkg Pb cd
63 3962 046 0.66 3.67 3553 032

1.1.2 H¥atRl

TEDU IR R A= 4RY 8 5 RN, TEEAE K
i H K B —2 A 23k E AT (Polygonatum odoratum ),
R 225 AR 1, BYBRI A AR i B EREAR
PR R . AR/ NG YL, R IGHRE70.3 kg 1Y
Vs B
1.2 ARF*E
1.2.1 #Z3A5%

TERI R FRIRAMGRE Aan (T R KR )
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4P 1 AR BT B4 355 20d 5 MEARIE R A
Ko 13 2 B, JEARNLAY CdCL+2.5H,0 Fil Pb(OAc),:
3H,0 BLRUA R , 5 D vETE 4+ (B WU A B
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Table 2 Factors and concentrations

AR BE /mg kg™

HER
CK I I I I\ \i
Cd 0 0.3 1 3 10 30
Pb 250 500 750 1 000 1250

WeEHE, 5 Cd.Pb BT 5 L SRA ), WE L
4fi Cd Fngfi Pb it, HAH mg-kg™; DABEIE K A IR
(CK), RENESBERIREESHER HHERER
B FAnES MO ER 3 IR SEYTEES RS
Yugr AR K 15.30.45 d B, 435I SR 48 R
S A BRAE BRI 2, B WA , D E S0 #T o
1.2.2 B
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SR FH 4R A D 1 S 0 D ) R R AR AR 5 AL T
(SOD Fiff ) 75 115 5% A A B A B 8 0 5 i B Ak 0 B
(POD [iff ) 375 1™ SR A 25 7K A R 2 U 5 il B BR 7
B SR AR B G Z BRI E Y B (MDA ) & 21,
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¥ A Microsoft Excel 1 DPS 34X g 3647 5 22
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Table 3 Effects of different Cd, Pb concentrations on growth of Polygonatum odoratum

AEBKF cA A oA
W EMTERg & RS TEg A TR AT Eg A T E A PRI
CK 29.90+1.13 be 6.20+0.33 b — 29.90+1.13 b 6.20:0.33 ab —
I 32.85£1.39 ab 7.610.74 a L12 30.54£332 b 553137 b 1.00
I 34.04£2.61 a 8.25:0.28 a 117 30.53£2.92 b 6.35£1.52 ab 1.02
I 27.46£2.42 cd 4.39:0.57 ¢ 0.88 33.58+4.08 ab 7.07+1.98 ab 113
I\ 24.17+1.44 d 4.84:0.40 ¢ 0.80 39.15+3.47 a 8.81+1.97 a 1.33
\ 23.933.57 d 4.72+0.93 ¢ 0.79 28.25+3.78 b 5.94+1.54 b 0.95

TE: I LSD B R, R FIFIAR/NE FRERR P<0.05 K P £ 7 BE, FPEIEN 3 REE VIHAERE,

Note: The same letter within a column indicates no significant at 95% probability using LSD test, data are means of 3 replications(mean+SD ).
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Figure 1 Cd, Pb accumulation in different organs of Polygonatum odoraium

SOD Fgig

ck 1 1 m W~ VvV
Cd AbFEK S

300
5 2501
=
7,200 F
2
# 150}
hausd
& 100+
a
(o}
wn

50F

0

ck 1 101 @m N VvV
Pb ALK

-15d 0-30d -A45d
B 2 RERER Cd.Pb LB EM R SOD BeiE ARG

Figure 2 Effects of different Cd, Pb concentrations on SOD activity in leaves of Polygonatum odoratum
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Figure 3 Effects of different Cd, Pb concentrations on POD activity in leaves of Polygonatum odoratum
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Figure 4 Effects of different Cd, Pb concentrations on proline content in leaves of Polygonatum odoratum
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Figure 5 Effects of different Cd, Pb concentrations on MDA content in leaves of Polygonatum odoraium
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