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Translocation and Fractions of Lead in Soil-Tobacco System
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Abstract: The fractions and contents of lead(Ph) in soil—plant system would influence its mobility and plant toxicity. In a pot experiment,
two varieties of tobacco( Yunyan 85 and Honghuadajinyuan ) were used to study the distribution of different Pb chemical fractions in soil and
tobacco organs. Compared with the non—rhizospheric soil, the percentages of iron and manganese—oxides—bound Pb decreased by 3.86% to
22.33%, wheras these of carbonate—bound, organic—bound and residual Pb all increased. Applying Pb significantly decreased biomass of
the two tobacco varieties, while increased Pb concentrations in tobacco organs significantly. The Pb concentrations in tobacco organs were in
order of root>leaf>stem for Yunyan 85, and root>stem>leaf for Honghuadajinyuan. In control treatment, Pb mainly existed as NaCl-ex—
tractable, HAc—extractable and HCl-extractable Pb, with sum of 66.49%~72.40%, but Pb addition significantly increased concentrations of
ethanol —extractable Pb, which enhanced Pb mobility. Increased HCl—extractable Pb in the stem of Honghuadajinyuan might reduce Pb
transference to the leaves.
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Table 1 Fractions of Pb in non-rhizospheric(NR) and rhizospheric(R ) soils

il b3 + 15 i e Pb concentration/mg kg™ BAETEAS W LR Percentages of each Ph fraction/%
Variety  Treatment  soil Exch Carb Fe/Mn Om Resid Exch Carb Fe/Mn Om Resid
Y85 CK NR 17.82d* 6.13d* 11.53d* 2.62d* 13.23¢" 34.72 11.94 22.46 5.10 25.77
R 15.46d° 5.25d° 6.79d" 0.23d" 21.13d" 31.64 10.74 13.90 0.47 43.25
Tl NR 34.92¢* 14.10¢*  70.35¢* 7.03¢* 34.27b 21.73 8.78 43.79 438 21.33
R 51.16¢"  20.08<"”  33.08¢"  10.73¢”  31.63a" 34.88 13.69 22.55 7.32 21.56
T2 NR 54.94b*  30.87b*  129.99b*  17.00b*  39.43b* 20.18 11.34 47.75 6.24 14.48
R 65.87b"  46.56b" 108.80b"  21.19b*  32.40b” 23.97 16.94 39.59 7.71 11.79
T3 NR 13491a"  54.58a" 191.45a" 29.83a"  45.57a, 29.56 11.96 41.95 6.54 9.99
R 113.75a" 68.92a" 144.25a” 33.85a"  49.67a" 27.71 16.79 35.15 8.25 12.10
HD CK NR 18.08d* 4.30d° 12.88d* 2.544" 15.20d° 34.11 8.11 24.30 4.79 28.68
R 15.22d* 4.86d" 9.81d* 0.50d* 17.6d* 31.71 10.13 20.44 1.04 36.67
T1 NR 34.88c* 18.49¢*  62.79¢* 8.94¢* 29.23¢* 22.60 11.98 40.69 5.79 18.94
R 51.71¢"  35.60¢”  29.08¢"  13.29¢"  34.20c¢" 31.55 21.72 17.74 8.11 20.87
T2 NR 67.76b* 31.57b*  117.16b*  12.15h" 43.07b* 24.94 11.62 43.12 4.47 15.85
R 84.13b"  51.40b"  60.09b"  17.81b"  60.33b" 30.73 18.78 21.95 6.51 22.04
T3 NR 137.20a"  53.62a" 178.64a"  25.98a"  61.50a" 30.03 11.73 39.09 5.69 13.46
R 117.17a*  75.56a” 123.97a”  30.58a"  96.53a" 26.40 17.03 27.93 6.89 21.75

TE:HD NELAER4TT, Y85 A i 855 ARl/NG “FREFR [Fl— i RN R B Ab B H] p<0.05 /K- B B35 5 EFRARL NG TR 3R ] — 4k BT i
Fli) p<0.05 7KV 1 3% % FORMBR S AEMLER + 8] p<0.05 P F 2. N,
Note : HD is Honghuadajinyuan, Y85 is Yunyan 85; Different letters indicate significant differences between the Pb treatment at p<0.05 level ; Different su—

perscript letters indicate significant difference between tobacco cultivars at p<0.05 levels; the * indicate significant difference between non—rhizospheric and

rhizospheric soils at p<0.05 level. The same as below.
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Table 2 Effects of Pb on tobacco biomass

SR ERAr =¥y Biomass/g:plant™
Variety Tissue CK T1 ™ T3

Y85 H2 Root 11.30a" 3.34b" 2.83b" 1.90¢"
Z£ Stem 8.76a" 3.52b° 3.72b¢ 2.23b*
M Leaf 28.37a’ 17.37b* 14.90bc* 12.07¢*

HD AR Root 11.55a 2.49h" 3.10b* 2.72b*
Z£ Stem 3.98a" 3.01b 2.76b* 2.21b*
i Leaf 23.45a" 15.16b* 13.72h" 12.55b*
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Table 3 Concentrations of Pb in different tobacco organs under

different treatments

A AT & Pb concentration/mg - kg™
Variety Tissue CK T1 T2 T3

Y85 AR Root 25.24¢° 64.31h* 112.41a" 112.6a"
Z£ Stem 30.69¢* 39.44hc*  46.65h" 61.57a
I Leaf 38.41¢ 54.1b* 66.74b* 93.23a"

HD HR Root 22.85d* 47.51c" 84.39h" 105.5a*
2% Stem 17.71¢" 38.06h" 64.24a" 61.74a*
I Leaf 13.89¢" 29.07b" 32.84b" 38.42a"
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Table 4 Concentrations and distribution of Ph fractions in tobacco roots
S Lb T i e i Pb concentration/mg kg™ BATEA ML LL R Percentages of each Ph fraction/%
Variety Treatment Fy Fu Fiy Fy Fy F Fi Fu Fiy Fy Fy

Y85 CK 1.10d* 1.29¢* 3.49¢* 1.56¢* 1.56b* 0.94ab* 11.07 12.98 35.09 15.67 15.73 9.46
T1 4.42¢* 1.82bc* 4.18b* 1.89bc*  2.14ab*  0.96ab" 28.69 11.82 27.14 12.25 13.89 6.21
T2 8.38b" 1.92b* 4.33h* 2.08b* 2.47a" 0.90b" 41.73 9.56 21.58 10.36 12.30 4.47
T3 12.38a" 3.32a" 5.19a* 2.58a" 2.69a" 1.40a" 4491 12.05 18.83 9.36 9.77 5.07

HD CK 1.23d* 0.75b" 3.10a* 1.78b* 0.27¢" 0.43¢ 16.24 9.97 41.00 23.52 3.62 5.65
T1 2.72¢ 1.90a* 3.94a* 1.79b* 1.25b" 1.61ab* 20.58 14.39 29.82 13.54 9.49 12.17
T2 4.36b" 1.12b° 4.30a" 2.33ab* 1.63b" 2.19a* 27.38 7.03 27.00 14.64 10.23 13.72
T3 7.36a" 2.32a" 4.32a 2.77a 2.64a" 1.21b* 35.68 11.24 20.95 13.45 12.80 5.88

A F o Fu Fy JFyRT FugrBI3OR 80% LRI L 58 FoKARIGES |1 mol - L Sl AL AN 2% R R A (0.6 mol - L R FR IR TGS Fgk it

Ao TR

Note:F,Fy,Fy,Fy,Fy and Fy represent the fractions extracted by 80% ethanol , deionized water, 1 mol L™ NaCl, 2% acetic acid,0. 6 mol L™ HCI and

residual , respectively. The same as below.
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Table 5 Concentrations and distribution of Pb fractions in tobacco stems

mn A3 #1974 Pb concentration/mg- kg™ BB A HC LK Percentages of each Pb fraction/%
Variety Treatment Fy Fu Fu Fy Fy Fy Fy Fy Fu Fy Fy Fy

Y85 CK 0.82a" 0.35¢* 1.62h° 1.18b* 1.19a" 0.63a" 14.23 5.99 28.05 20.39 20.51 10.83
T1 0.56a"  0.59bc¢*  1.93ab*  1.52b° 1.28a* 0.85a" 8.33 8.82 28.71 22.56 18.99 12.59
T2 0.57a®  0.66ab*  1.95ab*  1.72b* 1.37a* 0.39a" 8.60 9.85 29.25 25.85 20.55 5.90
T3 0.65a" 0.84a" 2.35a" 2.40a" 1.52a* 0.67a* 7.67 10.01 27.89 28.52 18.00 791

HD CK 0.71b* 0.29b* 1.13b* 1.41a 0.17¢ 0.25b 17.96 7.25 28.58 35.58 4.30 6.32
Tl 0.37¢* 0.69a®  1.46ab*  1.43a* 0.56b"  0.40ab" 7.49 14.03 29.71 29.16 11.38 8.17
T2 0.61b* 0.73a*  1.56ab* 1.42a 0.64b" 0.62a" 10.88 13.09 2791 25.52 11.42 11.18
T3 1.03a* 0.41b" 1.94a* 2.03a" 1.70a" 0.31b* 1391 5.56 26.16 27.32 22.92 4.13
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Table 6 Concentrations and distribution of Pb fractions in tobacco leaves

s Lb T % &1 Pb concentration/mg - kg™ BT/ R Percentages of each Pb fraction/%
Variety = Treatment Fi Fuy Fu Fy Fy Fy Fy Fy Fur Fy Fy Fy

Y85 CK 0.34b* 0.55a" 1.38b* 1.16a* 1.21a 0.54a" 6.56 10.62 26.58 22.46 23.36 10.42
T1 0.36b* 0.56a" 1.85ab* 1.16a* 1.24a" 0.55a* 6.30 9.80 32.38 20.25 21.70 9.57
T2 1.16a* 0.56a" 1.94ab* 1.30a 1.25a 0.67a" 16.89 8.13 28.17 18.83 18.20 9.78
T3 1.24a" 0.68a" 1.99a 1.27a 1.36a" 0.60a" 17.41 9.47 27.86 17.78 19.04 8.45

HD CK 0.16b* 0.79ab* 1.36a" 1.10a* 0.67¢ 0.39b* 3.58 17.67 30.50 24.61 14.99 8.65
T1 0.19b* 0.63b* 1.58a" 1.02a 0.92bc* 0.82a* 3.69 12.16 30.60 19.79 17.92 15.85
T2 0.29ab" 0.86a* 1.58a* 0.98a* 1.36ab*  0.44ab* 5.31 15.52 28.68 17.75 24.70 8.03
T3 0.42a" 0.80ab* 1.72a" 1.23a 1.65a" 0.61ab* 6.58 12.39 26.75 19.18 25.66 9.44

R HETRE-HAERFEFHBIHELY
Table 7 Mobility index(MI) of Pb in soil-tobacco system

b Y85 HD
Treatment M,  MIps MIsy MLy Mlgs Mlay
CK 0.60 1.28 1.57 0.54 0.79 0.78
T1 0.51 0.63 1.40 0.38 0.81 0.76
T2 0.45 0.42 1.46 0.34 0.76 0.51
T3 0.23 0.55 1.52 0.21 0.59 0.62
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