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Effect of Heavy Metal Contents in Upland Soil on the Uptake by
Green onion and Lettuce and their growth

Bok-Young Kim

Abstract

The heavy metal contents of soils which had been contaminated with mine residues and green
onion and lettuce which were grown on these soils were analyzed. The results obtained are summari-
zed as follows:

1. Heavy metal contents in the soil where green onion and lettuce died back or were poor in

growth were unusually high.

2. Heavy metal contents in the plants grown in the soil of high level of metals were also high,
in the order of root » leaf ) stem. In case of Mn, however, the content was the highest in
the leaf.

3. Contents of Cd, Cu, Zn and Ni in soil were positively correlated with those in plant. In case
of Pb, there was no consistent relationship between the contents in soil and plant.

4. Even in the soils where plant growth appeared to be normal the heavy metal contents both
in soil and in plant were higher than the national average.

Key word: heavy metal, green onion, lettuce, cadmium, copper, lead, chromium, nickel, iron,
manganese.
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Photo. 1 Symptoms of heavy metal toxicity to
green onion
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Table 1. Heavy metal contents extracted with 0.IN HCI1 of upland soil. Lead was extracted

with IN-NH,OAc.

Point pH EC Cd Cu Pb Zn Cr Ni Fe Mn
(1:5) dS/m (mg/kg)
Green I 60 0.78 3.05 626.1 1208 631.0 2.83 13.18 736 1297
onion II 58 0.35 116 126.3 155 2161 1.65 6.04 1350 62.5
m 62 0.38 0.52 13.2 1.3 3306 2.20 3.85 88.8 74.0
vV 64 0.18 0.48 10.2 16 2334 165 6.04 1179 70.2
V 65 0.26 0.30 7.3 09 1988 1.83 548 1220 70.2
Mean 6.2 0.39 1.02 156.6 28.0 322.0 2.03 6.92 107.5 81.3
Lettuce I 62 091 0.92 680.5 61.8 633.1 2.64 7.14 866 1116
II 56 0.94 0.51 129.3 84 553.2 154 1263 1281 82.3
1mnm 62 0.46 041 186 19 337.1 1.65 6.87 108.0 66.4
vV 62 0.45 042 111 1.3 259.3 1.84 446 1364 68.3
V 65 0.14 0.34 12.0 154 285.2 1.75 557 1158 69.2
Vi 69 0.21 0.4 6.8 3.9 280.9 092 5.11 15.9 523

.....................................................................
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Table 2. Heairy metal contents in leaf and root of green onion.

(Unit : mg/kg)

‘Point Cd Cu Pb Zn "Cr Ni Fe Mn

Leaf I 167 430 3.33 2,400 0.00 11.17 68.0 164.2
II 083 17.3 1.67 1,482 0.00 4.76 54.0 155.0

m 029 126 2.33 334 3.83 476 39.5 93.6

NV 019 103 167 80 4.60 4.76 309 86.0

vV 036 89 133 26 5.82 4.76 37.0 41.7

Mean 0.67 184 207 86 2.85 6.04 477 108.1
Root I 1213 3724 14.99 3,732 20.68 30.76 341.9 72.9
I 1135 215.6 Nd 3,052 5.52 14.29 250.5 47.9

m 421 61.6 Nd 445 2757 0.55 195.1 63.6

v 214 53.5 Nd 343 22.98 2.75 239.5 4.3

V286 26.6 9.99 255 22.98 Nd 225.3 416

Mean 6.54 1938 500 1,565 19.95 9.67 250.5 54.1

*Nd . Not detected

gHake] jolol| wakMe AT Aol gled o=
Ee) ko] AT Aol gl E L2 YE
P2 GA A BYL Fh=Fo] 1999, FEE 150,
e 098, oL 2988ppm o]t RiF o)P2] B
a9} vlaatd pEet g w1 e g ofd-g v g

&d o)t &0l tzr] qEog yHoh

ol g9 AAH FEE FFe vy BT F
F4& AAFHEl F 58 1 0044, 78 125 ZE 0.
46, UA : 0.82mg/kgithe w43 ¢& AA%F 1.03
mg/kg? FARSIAL olde A 54.1mg/kg BTk
=30l 453 ?A vehta dfich ofdH dE A
gtne AGAEAY VAHE £Ho] o]7oi A
o AzZtEch

= Eg
2 walo] A 2.39mg
theo] ¢, 719 w0l o EYT
L FRoMe BedA ooy B Fxg 4
Z7loMe & Aolrt gle Aoz JERTHE 3)
mao A Pale @*e AFoHdE 30.8mg/kgeltt
52 AFME o 500mg/kgoln] HUoAE 16.8~285
mg/kgol . E71NME 16.8~484mg/kgo & VFERLEA
EgdelA wre gare 3 velga & g #
go] Zo] ggton dx FrloME Bl Bt

#ags) Aolrk A |
o) e FEY, 9 2o, 871 5 484
glol B Hshl Uehton) we

o)

-[m
Ho,

s YA BA
ol 54 g oz vehdeh
oleiel A9 Wel, B, Y BF EFF 2e ¥

&7
3 ES RN EA Uehgon
BelolA 1 FHol g1 tde] o, &7 £o2 Y
et ot
BaoME 1 AR VAYo Mt g2 Fol
AzHn A% 27X e EYT s #Egle]
FHREA et ol el A3t £719) oY
A5 n Jlovt EYF w2t Brgte HEAC ®
A% ANk

U eloA Bo] HAHHE APl BFT F
ol apebME A EF ] YFT FEFS dehlAs &
ket

e mhol Ao} vl kAR Hellxe] giFol M
B Be) Z7)9 Eolw EFFel FFgol e I, I
AHo] AEAF el ¥ BEYT FFol H2 V,
VI AFo] ABAF o] W2 Aom YA 4
A9 olge ¢ AHe ez At

el ®ilo) o)shH opY A BN FEE] o
ke anlElel WA A=EF ofde] FFL ¢
Z7] weleo wod FEe ¥ d E7lecs

age

m{m

o rlo



258 =TI A A48 M3E (1995)

Table 3. Heavy metal contents in leaf and root of lettuce.

(Unit : _mg/kg)

Point Cd Cu Pb Zn Cr Ni Fe Mn
Leaf I 0476 285 0.83 1,085 3.06 4.76 59.6 1330 .
II 1308 19.6 583 1,205 337 3.85 54.0 4853

I 0999 21.8 0.17 541 7.66 842 754 775

N  0.761 18.0 Nd 321 3.06 6.59 91.6 95.2

vV 0.833 12.9 2.83 289 2.76 293 82.8 309

VI 0.880 16.8 8.33 117 6.13 6.77 104.9 17.1

Mean 0.876 19.6 3.00 593 434 5.55 78.1 139.8

Stem I 0071 484 583 813 522 842 454 36.8

II 0595 29.1 7.83 790 2.87 293 57.7 91.9

m 1190 40.1 3.00 564 5.21 Nd 119.7 46.0

v 0547 19.1 5.00 222 3.74 Nd 79.8 394

vV 0238 14.0 1.67 203 4.35 293 1389 311

Vi Nd 16.8 5.50 85 331 1.10 124.2 15.0

Mean 0.440 279 4381 446 412 2.56 94.3 434

Root I 414 469.0 2.50 3,698 16.08 30.76 920.1 50.2

I 443 495.6 6.00 2,984 Nd 14.28 4124 86.7

m 143 95.2 2.50 379 Nd 1.10 350.3 333

v 150 60.2 6.00 404 9.19 0.55 288.2 36.3

vV 129 30.8 5.00 404 Nd 8.79 328.1 276

VI 157 44.2 25.00 208 Nd 19.77 394.6 21.7

Mean 2.39 199.2 7.83 1,347 4.21 12.54 4490 42,6

*Nd . Not detected
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1. Relationship between cadmium conte-
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Fig 2. Relationship between copper contents
in soil and in green onion leaf.
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Fig 3. Relationship between copper contents
in soil and in green onion root.
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Fig 4. Relationship between nickel contents
in soil and in green onion leaf.
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Fig 7. Relationship between copper contents
in soil and in lettuce root.
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Fig 8. Relationship between zinc contents in
soil and in lettuce leaf.
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soil and in lettuce stem.
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