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ABSTRACT

The biological magnification of Pb, Cu, Zn and Fe in vascular plant ; Persicaria thunbergii, Trapa
japonica and Nymphoides peltata natually grown at the river and riverside and relationship between the
concentration of heavy metals in these vascular plants and in the soil were investigated in the Chonju
river, Chonju city. The biological magnification values of these metals in P. thunbergii were founded
as follows ; Pb, Cu, Zn and Fe were 80.4~254.6ug/g, 284.6~688.4ug/g, 635.5~1979.4ug/g and 1160.
0~3590.94g/g respectively. In the case of T. japonica, Pb, Cu, Zn and Fe were 107.8~306.0ug/g, 282.
7~963.0ug/g, 1328.3~3546.9ug/g and 656.8~9944.0ug/g and in N. peltata, 140.1~193.9ug/g, 187.
7~3273uglg, 1126.6~1723.64g/g and 611.7~1914.6ug/g respectively. The amount of the biological
magnification of heavy metals in the leaf, stem and root of these plants was generally increased in the
sequence of leaf<stem<root. When P. thunbergii was trcated with the heavy metals (alone or
combinations of Pb, Cu and Zn) of 10ppm and 30ppm concentrations to comparing with the pattern of
biological magnification in habitat, metal uptakes were in root higher than in stem and leaf. And, P.

thunbergii treated with 30ppm concentration of each heavy metal alone higher than treated with
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10ppm concentration as follows ; Pb 2.8, Cu 2.0 and Zn 2.1 times. The biological magnification of
heavy metals in P. thunbergii treated with the 10ppm and 30ppm concentrations of heavy metals was
generally increased in the sequence of Zn<Pb<Cu and the amount of the biological magnification of
Pb and Zn in leaf, stem and root of P. thunbergii was increased in the sequence of stem<left<root but,
Cu was leaf<stem<root. In the culture medium applied with heavy metals mixed, Cu induced the Zn
deficiency in the plant. When comparing the heavy metal concentration in these plants with the heavy
metal content in the habitat soil, the magnification value of heavy metals in P. thunbergii were Pb 13.
2, Cu 734, Zn 58.7 and Fe 13.1 times to compare with the content of heavy metals in the habitat soil.
In the case of T. japonica, Pb 25.3, Cu 98.5, Zn 145.0 and Fe 42.0 times and in N. peltata, Pb 11.2,
Cu 47.5, Zn 87.7 and Fe 28.8 times. Statistical analysis suggested that the significant portion of heavy

metal in samples was drived from habitat soil.
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3000, Camtronics Ltd., Australia) ¢} Flame
o] 43 Atomic
absorption spectrophotometer (AAS, Hitachi
Ltd., Japan) & ©]-§-31o] 3 At}

atomization methodE

3.3q 9 pEk

3.1 EQ0IAM Pb, Cu, Zn U FeQ| 12} 8
AR T AR AA HEF Bk B4 Ao
27y &9 FHe B Qe 71Ee
2 @ u) Pbe 1.88), Zn= 3.08) 283 Fex
22412 Eohfeo] FF< Feko] Cu<Pb<Zn
<Fes) &M 2 Z713l%T} (Table 1).
£ Ao SARE S8 (989N ZA
74, FAAY, Y, A e q,
FRHNE AAY, G 2 =2d EY
9 FEo BE FEE ZAES vaskd
Pbe} Zno] EF Ul o] Fix ot FY =)
718 AN EFS AT & AH9Y F
AR ¥ 252 & F AR, Cud] EFH
FF2 B4A 9 AL AQelM vepd 23 =
Table 1. The Contents of Pb, Cu, Zn and Fe in
Soil collected at the different Sampling

Sites (contents are expressed as Mean
Values, Unit : 4g/g in Dry Weight)

Sampling
Site .
Heavy AD WA SC YH SM LS SS
Metal
Pb 180 166 53 78 126 99 179
Cu 65 50 39 52 65 87 10
Zn 2.1 263 145 149 153 196 16.6
Fe 342.5 308.0 102.1 159.1 182.3 152.7 130.1
AD : Adugyo

WA: Wualamgyo

SC : Samchonchisu
YH : Yanghwagyo
SM : Samchonmulbo
LS : Leesungbo

SS : Samsuncheolgyo

59 fAR 2FHA 53], FAXAAES
sAfde 545 BAXG vag | & A7
oAl ZAME Pb, Cu R Zn9] FH A= B
Al ZARRE 8P -9 2] Pb, Cu g Zno] S Ao
H)8) Pbi 0.8 o)A} 3.9 uj, Cux 0.9 v A
1.9 8] 18] Zne 1.3 vl A 23 8|2 B&
o]t

3L, ZARIG ] AR e dhd B
NN F5& g WEFo] A Yehd Ao
2 2/, ol AL st Rl BAY
e EA4A sk 2 3 e #9383t
ol MAshs A8 7o AFA 43 Wsl o
3 2 EA ol FHHE T Yol HE T
go] Az 9 g3 Adejel Uy s dA ] Uet
e @470z Al 9o

32 HEABOM 534 552 24
g as A ARANA AT e,
e R mgold A N 34 $E%LS 4

B3 4 2epa 2 ZARSIY tH(Table 2).

Table 2, The Mean Value of the Amount of the
Biological Magnification of Pb, Cu, Zn
and Fe in the Leaf, Stem and Root of in
P. thunbergii, T. japonica and N. peltata
grown naturally at different Sampling
Site (Unit : yg/g in Dry Weight)

Plant Part Pb Cu In Fe

Leaf 155 284 2396 93.8

P. thunbergii Stem 11.0 418 165.6 156.5

Root 1234 376.6 8183 2289.1

Leaf 273 66.7 2815 1414

T. japonica Stem 613 261.5 4251 262.3

Root 1252 289.9 1604.1 5674.7

Leaf 30.8 702, 470.0 63.4

N. peltata Stem 318 598 3954 103.2

Root 928 1256 866.1 1044.7
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4G F3%5 5L 29 Pbe F 9 1401~
193.94g/g, Cu= 187.7~327.3uglg, Zn& 1126.
6~1723.6ug/g 18] 31 Fe: 611.7~1914.64g/g=
ol dE W 58 A7) 52 vt
gle} oMY FE& 5T ke dE
o}kr}o 2 Pb<Cu<Fe<Zn# Z7}st ).

Ztzte] ABAE Yol 558 585 AA =
ZFL FF4E veZ Jehid, avlele) A3
© Pb, Cu, Zn @ Fe:= 74z} 3.9%, 11.8%, 29.
7% 183 54.1%% VERtR vHEAE 2.1%,
5.8%, 22.9% 1)1 69.2%Z JERgch. E3E,
kFoldEe] FEEE F5F Hle 52%,
8.5% 45.9% 1831 40.4%= e} TH(Fig. 1)
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Fig. 1. The ratio of heavy metal in P. thunbergii, T.
japonica and N. peltata.
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Table 3. The Concentration of Heavy Metal in P.
thunbergii treated with the different
Concentrations of Pb, Cu and Zn Alone
or the Mixtures of Pb, Cu and Zn for 12
Days (Concentrations as represse as
Mean, Unit : 4g/g in Dry Weight)

Times of Treatment (Day)

Analysed Combination
Heavy Treatment 2 4 6 8 10 12
Metal (Unit : ppm)
10 4296 3440 5910 7474 7784 10640
Pb
30 464.8 1638.4 1687.0 2642.2 2166.8 2331.6
10 5002 2100 3942 4870 3674 17566
Pb+Cu
30 709.0 344.2 1083.4 1497.4 1252.4 1867.6
Pb 10 7890 3462 4992 7306 6924 12510
Pb+Zn
30 987.8 1642.0 1606.0 2078.2 1301.8 1941.8
10 1548 1380 2024 958.8 468.0 692.0
Pb+Cu+Zn
30 1588 517.8 651.8 1191.0 1054.8 979.2
Control 07 23 34 42 86 102
10 536.2 1523.4 1269.2 2032.0 1170.0 1473.6
Cu g
30 1666.6 2396.8 3320.6 4501.6 1417.4 2748.2
10 4642 4420 918.6 2121.4 1053.8 1231.2
Cu+Pb
30 2163.6 2656.4 3105.2 3947.2 2775.8 2632.2
Cu 10 552.6 1205.0 1112.0 1384.4 1237.0 1097.2
Cu+Zn
30 903.8 1685.4 2834.8 4618.6 4005.4 4543.4
10 539.8 3304 1010.8 1987.2 968.8 3465.2
Cu+Pb+Zn
701.6 1035.6 1802.0 3140.6 1627.6 2776.8
Control 03 12 0% 12 83 113
10 1948 279.2 8165 848.0 7482 7242
Zn
30 3720 T79.4 24448 3277.8 1057.2 1231.6
10 2464 3106 1138012766 7242 535.8
In+Pb
30 561.8 998.8 1834.6 2692.6 1056.4 1751.0
Zn 0 00 00 00 00 00 00
Zn+Cu
00 00 00 00 00 00
i 00 00 00 00 00 00
Za+Cu+Pb
00 00 00 00 00 00
Control 45 56 65 64 69 73

Z3} v)2§ £F 0.2 YEPTH(Table 3).
o)), Zn2 Cus} FAjo] AsAS 25
Zo] Pb, Cu IET Zng BA] AP
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Fig. 5. The patterns of the mean values of the
concentrations of heavy metal in P. thunbergii
treated with the different concetration heavy
metal alone or the mixtures of heavy metal
for 12 days ; 1. Pb 10ppm, 2. Pb 30ppm, 3.
Cu 10ppm, 4. Cu 30ppm, 5. Zn 10ppm, 6.
Zn 30ppm, 7. Pb+Cu 10ppm, 8. Pb+Cu
30ppm, 9. Pb+Zn 10ppm, 10. Pb+Zn 30ppm,
11. Cu+Zn 10ppm, 12. Cu+Zn 30ppm, 13.
Pb+Cu+Zn 10ppm, 14. Pb+Cu+Zn 30ppm.
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Table 4. The Concentrations of Heavy Metal in
the Leaf, Stem and Root of P.
thunbergii treated with 20ppm of Pb,
Cu and Zn Alone for 12 hours (Unit :

ug/g in Dry Weight)

Part of Plant Species Pb Cu In

Leaf 17.16 12.20 38.00

Stem 16.45 .14.62 25.64

Root 159.35 1156.57 135.98
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