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Feasibility of Tobacco(Nicotiana tabacum L.) for Phytoremediation of Soil Contaminated

with Zn and Cu
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Abstract : This study was conducted to evaluate the effect of Zn and Cu on physiological responses of tobacco at the different leaf
ages for the purpose of phytoremediation of heavy metal contaminated field. Plant height was significantly decreased at Zn and Cu
concentrations of 1.0 mM or higher. Especially, root dry weight decreased more (50% reduced) than shoot dry weight. Zn and Cu
accumulation in the shoot and root was dramatically increased after 2.0 mM treatment. The accumulation pattern was different by leaf
aging in that Zn accumulated more in senescence leaf and Cu accumulated more in growing leaf. The amounts of heavy metal
accumulations per plant were 146,000 mg/kg for Zn and 20,500 mg/kg for Cu at 2.0 mM treatment. The proper harvesting time would
be suggested as vegetative growth stage for Zn and reproductive stage for Cu. The concentrations of other inorganic ions (Mg, Mn, Fe)
were decreased when Zn and Cu concentrations were increased. Cu concentration and Zn concentration of both shoot and root were

decreased in Zn treatment and Cu treatment, respectively.
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Fig. 1. Plant height, dry weight of root and shoot under 6
weeks treatments of Zn and Cu.
—-&—: stem height(S.H), Hl : shoot dry weight(S.D),
: root dry weight(R.D)
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Fig. 2. Dry weight of different leaf aging under 6 weeks
treatments of Zn and Cu.
S.L : senescense leaf, ML : maturity leaf GL :
growing leaf, : control : 025mM, []:

050mM, B :1.00mM, H: 2.0mM.
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Fig. 3. accumulation of different leaf aging under 6 weeks
treatments of Zn. )
B(S.L) : senescense leaf, ML) : maturity leaf,
EJ(G.L) : growing leaf.

120

100

LS D(o,os,‘) = 5.490

80

60 1

40

Cu Concentraion{mg/kg)

20

0

2.0mM

Control  0.25mM  0.5mM  1.0mM

Cu Treatment

Fig. 4 Accumulation of different leaf aging under 6 week
treatments of Cu.
HA(S.L) : senescense leaf, ML) : maturity leaf,
E}GL) : growing leaf,
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Fig. 5. Accumulation of stem under 6 weeks treatments of Zn
and Cu.
: Zn treatment, [ : Cu treatment.
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Fig. 6. Accumulation of root under 6 weeks treatments of Zn
and Cu. E] : Zn treatment, JJJ : Cu treatment.
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Fig. 7. Accumulation per plant under 6 weeks treatments of
ZIn. B3 : leaf, | : stem, [ : root.
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Fig. 8. Accumulation per plant under 6 weeks treatments of
Cu. ] : leaf, W : stem, HB : root.
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Table 1. Inorganic ion content of leaf, stem, and root under
Zn treatments.
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Table 2. Inorganic ion content of leaf, stem, and root under

Cu treatments.

] N P K Ca Mg Mn F G
Treat- o cition J ¢

ment % /g
Leaf (5 191 007 652 309 067 4957 2980 1953
M 280 010 600 164 043 3751 29511 3958
G 457 016 439 086 041 3937 277 483
Stem 229 009 476 031 022 1147 409 £%
Root 220 009 723 095 114 7587 67114 4775
Leaf (5) 174 006 660 364 078 3402 29657 4874
M) 283 010 630 165 047 2685 19784 5073
025mM  (G) 426 014 456 096 041 2767 16978 6277
Stem 215 008 487 033 023 8% 5421 3941
Root 233 008 706 100 122 4018 58918 4481
Leaf ) 176 006 775 380 080 4090 33064 4746
M) 298 009 651 197 051 2555 28728 5207
050mM  (G) 431 015 479 097 043 2681 25178 2981
Stem 205 008 509 032 023 768 7710 4588
Root 233 008 762 086 108 3644 48785 5569
Leaf (5 206 006 743 327 073 3834 39781 919
M 333 009 647 191 054 3087 2014 1219
1.00mM  (G) 464 015 470 112 050 3225 15546 1674
Stem 182 008 492 031 021 807 4737 1166
Root 235 008 827 087 106 4633 43731 2780
Leaf (5) 210 007 598 295 073 6511 38719 1710
M) 259 009 434 108 035 3105 1566 2046
20mM (G 366 013 491 133 041 5484 12105 2102
Stem 228 006 447 052 023 1372 4140 13%
Root 271 008 513 082 068 13547 69370 3849
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' N P K G M
Treat Position g Mn F In

t % 18/

Leaf (5 191 007 652 309 067 4957 27980 3382

M” 280 010 600 164 043 3751 2511 3350

Control (G 457 016 439 086 041 3937 27M 4713
Stem 229 009 476 031 022 1147 409 2569

Root 220 009 723 095 114 7587 67114 0%

Leaf 5) 194 009 589 38 082 471 17625 1443

M 303 010 602 206 053 3914 16606 1516

025mM  (G) 465 011 421 112 050 4715 16244 1403
Stem 201 009 420 029 018 1053 2947 998

Root 249 009 612 117 120 5910 28298 1242

Leaf (5) 198 004 633 348 077 4998 775 212

(M 315 007 576 210 056 4935 14371 299

0500M  (G) 435 012 440 114 052 5763 18674 3155
Stem 214 006 445 037 02 125 2667 285

Root 285 007 610 097 116  499% 32752 312

Leaf (5) 213 004 648 272 068 5477 13570 3040

M) 313 007 578 178 050 6542 14295 379

100mM (G 428 012 437 094 043 7543 9028 445
Stem 205 004 422 033 019 1533 4206 211

Root 273 005 445 094 177 21178 2682 4752

Leaf (5 188 001 656 328 071 7034 16960 3910

M” 319 004 460 124 033 5544 13407 3878

200M (G 451 010 373 070 031 5698 13758 5874
Stem 277 004 288 026 016 1817 3284 2712

Root 375 006 174 125 031 19851 14292 820
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P, Cat A2sEd ©2 Z 424 ¥48 o|§ HolA 4}
o, K Mge k8193 A5holA e @3l Frlsisth
Feg A9 :gdelde Helewrt 2ohdss F718IAT
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