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Table I Some physical and chemical properties of the experimental soil

A+ e pH FHL(g/kg)

BN (mg/kg)

M P (mg/kg) AL K (mg/kg) Pb (mg/kg) Mn (mg/kg)

7A 6.4 26.8 80.0

15.0 80.0 18.5 451.0
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Table 2 Effect of combined Mn and Pb contamination on growth and biomass of tobacco

Mn KR (mg/kg) R (cm) K (cm) & (g) ZTE () WTE ()
0 43.9Aa 14.3Aa 24.10Aa 7.55Aa 6.25Aa
500 40.1Aa 13.1Aa 26.95Aa 2.75Bb 6.55Aa
1000 28.8Ab 14.0Aa 14.90Ab 3.40Bb 3.15Bb
1500 27.8Ab 11.9Ab 13.45Bb 3.70Bb 3.40Bb
2000 29.8Ab 13.3Aa 13.44Bb 3.95Bb 3.30Bb
2500 19.5Bc 6.5Bb 5.70Cc 2.45Bb 1.80Cc

T p<0.05 BEACTFHANGFRERR, p<0.01 BEKTFHKEFRELR.
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Fig.1 Effect of combined Mn and Pb contamination
on Mn content in tobacco plants
600
500
4004
E
~ 3004
g
T 200
=}
=%}
100+
0,

0 500 1000 1500 2000 2500

Mn ALK (mgrkg)

B2 Pb. Mn E&ITHEIEEMRMA Pb iKE HIF M
Fig. 2 Effect of combined Mn and Pb contamination

on Pb content in tobacco plants

ARI ORI, MR IR %) Pby Mn 1K
WA ZE 5. JHHEEXS M FRIWRIAC T EAE R R PR AR S R
i, TR Po IR = EEAE T AR R AR, i ELAH
4> Mn (KW R SR Ph WIS R KR . X T2
R AESLEICE Po I LS, Pb £ AT
B R FERL/IN ] PbCO;3 Pby(POy), Hll PbSO, S TIEY
e e LR AL B 5. Pb 3k 115 E 2 LML
SR AR, AR A, AR S RRCRT
R 7/ M =15 S - AN

P 3 g AN )3 B (1) Min SR AR 22 125 Min/Pb
TR, B3 BoR, B 3R Mn R
T, 243 Mn WK FE A 500 mg/kg #9015 2000 mg/kg
I, MR R AN ZEH R ) Mn/Pb 5 B LA S R A
F, X FEE Y Mn JCEGERE THEDN A S Pb 1)

M. M3 Mn (IR EE BT 2500 mg/kg I, R4
BEH IR R 43 40 X6 Min (RO 2 R 658 (P& 2D, Fr A
JH AR R AN 25 Mn/Pb & B L IFUARI K. MRBES
Mn FEILE I HIL, Mn/Pb & LU K, B0
BN, HERWIET. X5 EHEmR g A
8L,

ez

N2

Mn/Pb % (mg/kg)
e e A A

%,
0 500 1000 1500 2000 2500

Mn AEEIK (mg/kg)

3 MWEEMS5RFEH MoPb BRI
Fig. 3 Mn/Pb in shoots and roots of tobacco plants

TR B E AR E AT 2 —, W
XFHESJE Pby Mn NN Pby Mn AR A K
SO, PR A A Pby Mn 8 AT
T EERE . RE L RERY]: B R Mn ik
B, MR ) M. Pb & B HLE AT 8
X S R I A A R 4R Py Mn (5. H
78 St 7 e ) e e P R e, T
AP I 127 RO A N R R A A v i R B A DA
e, P s o (RIS ] 398 — R A A R R X R
T X 7 4 J v G o A R YA IR TAE R 5 i — 20
TaE A 5E 3 o

3 NG

(1) Pb. Mn E4V5 4 n ¥ E KR E . Bl
I Mn RGN, MR, PRm. BLACE
HEFIRR &R (T S8 R BN &SR 2 Mn KRR
1500 mg/kg I, HHE K775 b CK /b 44.2%, 1fif Mn
WIS 2500 mg/kg I, HHE = H kD 76.3%.

(2) MHBL RS0 43 %5 Pb Fl Mn FrIWR AT 8 ARUR
HER . PSS Mo SRR : R >m>
2K, AR AR P AR R >ZE >0,

(3) Pb 5 Mn & A75 YRS MH 55 Pb Al Mn (1)
W, Pby Mn & 475 Y b kit Pb AR T A & 45
FRARRE P (W, ELBEAE Min vk A, MR



£l

53

AR IR BYRR ST S PRt R A R BRI R S

745

53 Po W2 , AL -8 () Min JC 3 BE S (2 HEAH 5
XF g Pb B

Bk

(1

(2]

B3]

(4]

(3]

(6]

(7]

BEHE, VRIRIE, FARSE. Bt L G i 2w S L.
3, 2005, 37 (1): 32-36

Zhou DM, Chen HM, Hao XZ, Wang Y]J. Fractionation of heavy
metals in soils as affected by soil types and metal load quantity.
Pedosphere, 2002, 12 (4): 309-320

Sharp RM, Skakkebaek NE. Are estrogens involved in falling
sperm count and disorders of male reproductive tract? Luncat,
1993, 341: 1392-1395

Allen Y, Matthiessen P, Scott AP, Haworth S, Feist S, Thain JE.
The extent of oestrogenic contaminants in the UK estuarine and
marine environments-further surveys of founder. Science of Total
Environment, 1999, 233: 5-20

BRI, Whpe. WO e Pt o ) 31 Jes SR U A AT S Ty . e
JLH S HEFERTFL, 2005, 22 (5): 47-49

JEERS, [G5RE, MRl BRI, PR, L Pb. Mn K
FOA EAE IR SO el R RS . SREERLE 244, 1997,
17 (14): 469-473

T, HACE, SIDT. LI, EMMAXIRETEA. BEIRS
WSS, RUERLE, 1999, 21 (3): 72-76

(8]

(9]

(10]

(11]

[12]

[13]

[14]
[13]

[16]

Varga A, Martinez RMG, Zaray G, Fodor F. Investigation of
effects of cadmium, lead, nickel and vanadium contamination on
the uptake and transport processes in cucumber plants by TXRF
spectrometry. Spectrochimica Acta (Part B), 1999, 54(10):
1455-1462

VRV, KBRS, FIARSE, TN, AR REDART R B
T I IR R TE G JR 75 YR, 3, 2005,
42 (1):29-36

THEfe e g RIRARACTE AT Jeat: Bhas dia,
1984

IR, ROKE, aiik, XA, LI PRE AT RRK
FEM SR R B SRR RS . FREEREA 2% 4R, 2005, 25(2):
198-202

ET, fRAh, skA52E. KRS 3 o R SR A R RS
Rim R, BEREESHEIR, 2002, 25 (2): 32-34

Taylor AG, Allen PS, Bennett MA, et al. Seed enhancements.
Seed Science Research, 1998, 8 (2): 245-246

AL, & YRS T dent B RRAL, 1997
Wpsdit. JUR ) T 3 N L3R AT A8 S AL A S W B AL
FRIFIE. BERME, 1989, 10 (3): 2-8

LM, ik, XL, A, MakRs. LRI S
AR IS IHT 7T AR RSB RL 24 4], 2004, 23(1):
47-50

Effects of Combined Mn and Pb Contamination on Growth
and Pb and Mn Uptake of Tobacco
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Abstract:

A pot experiment was carried out to investigate effects of the combined Mn and Pb contamination on growth and Pb and Mn

uptake or accumulation of tobacco plants. Results showed that the combined Pb and Mn contamination hindered tobacco growth. When the Pb

concentration in the soil was kept at the level of 500 mg/kg, the plant height, root length and root/shoot biomass of tobacco plants decreased, as the

Mn concentrations in the soil increased. The biomass of plant height, root length and the output of tobacco decreased with the rise of Mn

concentration in the soil and the fall became extremely significant (p < 0.01) when soil Mn reached 2500 mg/kg. Combined Mn and Pb contamination

also affected Mn and Pb uptake and accumulation by tobacco. When soil Pb concentration was kept at 500 mg/kg, increasing Mn concentration in the

soil, brought up the Mn and Pb concentrations in every part of the tobacco plants. Moreover, the addition of Mn promoted Pb uptake and

accumulation in tobacco plants.
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