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Effects of Cadmium Concentration
Vegetable

in Soils on Growth and Cadmium Uptake of

Won-Il Kim*, Goo-Bok Jung, Min-Kyeong Kim, Kwang-Lai Park and Sun-Gang Yun (National Institute of Agricultural Science and

Technology, RDA, Suwon 441-707, Korea)

Abstract :

To find out the effect of cadmium(Cd) on growth of major vegetables in Korea, phytotoxicity and absorption

of Cd were investigated with chinese cabbage, radish, and lettuce grown in upland soils of different Cd concentrations.
Cadmium phytotoxicity was shown by growth retardation and leaf chlorosis in chinese cabbage and lettuce at the early
growing stage. The threshold concentrations of growth damage resulting from the significant reduction (5%) of growth and
vield of chinese cabbage and lettuce were 50~100 and 10~25 mgkg soil, respectively. However, there was no
significant reduction of radish yield under Cd treatment of 100 mg/kg soil. As Cd concentrations in soils increased, the
contents of Cd in products were significantly increased, basically. The contents of Cd in edible part of chinese cabbage,
radish, and lettuce grown at the 5 mgkg Cd treated soils were 0.13, 0.18, and 337 mgkg FW, respectively. Total
absorbed Cd in the vegetables tended to occur in the following order, chinese cabbage > radish > lettuce above 25 mg/kg
Cd treated svils whereas lettuce absorbed more Cd than chinese cabbage and radish below 10 mg/kg Cd concentration.
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Fig. 1. Growth damage of Chinese cabbage at the 100 mg/kg
Cd concentration in soil during early growing season.

Fig. 2. Growth retardation of lettuce at various concentrations
of Cd in soil.
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Table 1. Physico-chemical properties of upland soil used

01N HQ Extractable Soil

Cd  Cationfemol®/kg)  texture(%)
mg/kg) K Ca Mg Cly SiltSand
62 110 550 01 06 67 16 7 57 3

OM Avail. POy
(g/kg) (mg/kg)
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HEAWAA 7l=F §FE MRS A9 P FA2 U
0T FAx7UAA A=z, 24 F 3 g AEE
Ternary-&-9§ (HNO; : HSOs : HCIO; = 10 : 1 : 4) 30 mL& 3
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2g san?.
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Table 2. Growth components of chinese cabbage, radish, and
lettuce grown at the different Cd treated plots

Leaf length (cm)” Root length (cm)®

Cd conc.

Radish Lettuce

mg/k
(mg/kg) Cioge oo

Radish  Lettuce

Control 2181072 42+10a 2084072 06*18 262t1% 135+07
5  26t05a B4108 200110 08+04 T4tl2a 138tlla
10 28305 X011 2206 198+1% %4+l 124206
%5 061042 262+08 11510% DB0+le 861k 49105
50 192408 54*13% 106105b 216108 264xl3 51107
100 1B41% B6tle 103403 182126 Bbilka 851l

a : measured at the 6 weeks after seeding,

b : measured at the 9 weeks after seeding for chinese cabbage,
and radish and 7 weeks after seeding for lettuce.

¢ : means * standard error. Within columns, means followed
by the same letter are not significantly different at the 0.05
probability level using the F-test.

Table 3. Yield components of chinese cabbage, radish, and
lettuce grown at the different Cd treated plots

Leaf weight (g/plant)® Root weight (g/plant)”
Cd conc.
ke)  Chinese . Chinese .
(mg/kg) Cibge [N Letee Radish  Lettuce

189111a 412146 85112
184+14a 4891t37a 66108a

Control  915+50a° 76*10a 5613a
5 76tedb  87t%  5it3
10 e8t48tc 765 3tda  165t17a 4R*4la 6912
B TOfIBb 87+8a  10t1b  162t1la 451+Ma 09102
0 7R3 8241 4105 178%15 409+Ma 04%01b
100 4%+56c  84t8a 4105 104+13h 4%+3a 11:03b

a : measured at the 9 weeks after seeding for Chinese cabbage,
and radish and 7 weeks after seeding for lettuce.

b : means * standard error. Within columns, means followed
by the same letter are not significantly different at the 0.05
probability level using the F-test.
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2% 4SS ZARRI(R 2, 5787 AERAY $FE 24
GTHE 3). 5% $9139 4% 2 39 248 AKAHFE
2 FAE o w37} 50~100 mg/kg 4FE 10~25 mg/kg A
HFN foxd FAE BAT adY Fo AKE 100
mg/kgolatel EdolME Aswx gsitk 4 $Ve A=§ A
ZA #5o AT £3L AES ul, JEF 32 FF
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Table 4. Concentrations of Cd in chinese cabbage, radish, and
lettuce grown at the different Cd concentrations in
soil

Cd conc. (mg/kg FW.)
Chinese cabbage Radish

Cd conc.

(mg/kg)

Lettuce

leaves roots leaves roots leaves  roots

Control 0022 003 005 004a 017a 010a

5 0132 045a 0152 008ab 337b 320a

10 022a 093 053 016ab 378  59a
25 059 29b 159 029 1132 155b
50 108c  437bc 307c 067c 1429c 129
100 256d 609 520d 1.08c 2004d 454c

a : within columns, means followed by the same letter are not
significantly different at the 0.05 probability level using the
F-test.

ANE £59 A% R FFLL7) ESF JI=F 55 20~50
mg/kg SFolA R4S Busch

4H 5 JicE E-EY EE4E

E 4t JI=F $EE 0~100 mg/kg7tA] E7HA7 EFelA
Al v, 7, A5 29 AAF JI=E §HE HoFE
H EY F Al=ERFo] 3718 "t 43 5 mg/kg wiF
g 7 5 mg/kgHH HAF 7H=F FFol froFHez FIl8
Ak w79 =g F5FES 100 mg/kg7A] M sEol
vase sy, 4% delMe 25 mg/kg7tA AHelF:
o "l F71AT 2 o3 FEeMe F7HEErt £3
Atk ole WFY T us F3e e J=F EF4¥H B
A7t 1&g BAAZTh FEY Qo] AAF FrFe EY F 7L
TF ¥57) 10 mg/kgd o 45, ¥, vl 7+ 378, 053, 0.2
mg/kg FW.2 24 259 F5Fo] 7, ujFo] ulg) 3ok
219 7l=F HFANE AF7 59 mg/kg FW.o2 0933
016 mg/kg FW.& BQ w59 Pt & £4& RS

% FI=EE 10 mg/kg M EQolM 2HEE U3t o
=g BFS wiFdM 47 0229 09 mg/kg EW.oln 45
slME 22} 3783} 5.9 mg/kg FW.2.2 drdeE BedA =
£ BAFY. olske 22 FolAE 0537 016 mg/kg FEW.
o g BAHE 4. o]HF AFA: dE HYTIHE FY
§ AL 1go 2 Jl=g RS 49 ¥y gEy)
&2 FAFY e} BFo0M 22 90:107 83172 RejRoke
99 o £4s5E A%E YD, 2AFY Fe 76322 I¥
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Fig. 3. Relative distribution of Cd and total absorbed amounts in leaves and roots of Chinese cabbage, radish, and lettuce grown in

soil of 10 mg Cd/kg.
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Table 5. Total Cd uptake in each plant of chinese cabbage,
radish, and lettuce grown in soils of different Cd
concentrations

Absorbed Cd conc. (mg/plant)

Cd conc.

(mg/kg) cabbage Radish Lettuce

Control 19 20 11

5 % 52 191

10 147 108 240

2 491 269 125

50 833 525 53

100 1333 837 125
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9] 235 7|3 & Aol7t ede} sy, 53] s B
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B 9% A slsizt wugR) goy ¥329 2955} F
7Htel mat AFo) 4% UMY Fl=FY FH0] LT Yok
metd 432 Ftege g AR R FAEY JEE B3E)
2 ok Ul dE 1969 ESRARANTS A 5

AANY FI=gY] EFL YIS AR, FHEL W
ZF =9 715E 02 mg/kgoldtz A3l At Uk o
ZA A7 ddides g2 AAF § B FAEdAY
71840l At &8 =59 F57 ddFez 4%
T 482 o8 EFFYLE o)8Y 2949 HEHY B
(phytoremediation)o] %<& @77} 7jtj€oh.
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Szt 8 wREY A8 U JIEEY J¥S 7Y
i) AEte EY F =g $E& FA, 5 10, 25, 50, 100
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o & Utk EUFE JI=F T2} 1l g} AE R
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mg/kgHE fJFHoz2 Frstgon, 7H4 B9 F=F §F
& E} 3 JI5F T/ 5 mg/kgd W A%, W 2 27
337, 013, 008 mg/kg FW.olith 7HAF & FFIe 25
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