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Cadmium, Lead, and Zinc Accumulation in Rice Grown
at Paddy Soils near Old Zinc-Mining Sites
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Abstract

Effect of Cd, Pb, and Zn content in soil on their accumulation in rice was studied by analyzing

brown rice(93) and soil samples(180) collected from paddy soils near old zinc-mining sites in 1979

and 1980.

Ratio of Cd, Pb, and Zn in brown rice to soil decreased with the increase of their contents in

soil and found to be linear function of the inversed values of their contents in soil. Contents of Cd,

Pb, and Zn in brown rice harvested in 1980 were lower than those in 1979. The significant differ-

ence in contents of Pb and Zn between two years might be attributed to weather. Air temperature

and duration of sunshine in 1980 were significantly lower than those in 1979.
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Table 1. Cd, Zn, and Pb content in brown rice grown at paddy fields near zinc-mining
sites and probability of occurrence in excess of critical concentration in food

contamination

Heavy metal content in brown Probability of occurrence in excess Critical

Element rlce(ppm) of critical concentration (%) concentration
1979 (45 samples) 1980(48 samples) 1979 1980 in food_ )

contamination

Cd 0. 489--0. 394 0. 35040. 377 46.6 34.0 0.4

Zn 27.8964. 425 24.137-£5. 550 — — —

Pb 1. 28410. 697 0. 488:-0. 193 11.1 0 2
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Fig. 1. Changes in the ratio of cadmium, zinc

and lead content in brown rice to those in

surface soil
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Table 2. Comparison of regression lines between 1979 and 1980 by the two-tailed F-test

. Slope Elevation
Soil Element ¢ ko significance af A significance
Surface soil Cd 1.88 0.734 NS 1. 89 0. 878 NS
Zn 1.88 5.530 * 1.89 7. 809 *ok
Pb 1.88 67. 250 *k 1.89 53. 950 *k
Subsurface soil Cd 1.82 3.606 NS 1.83 0.947 NS
Zn 1.82 2. 399 NS 1.83 4.767 *
Pb 1.82 58. 051 sk 1.83 0.032 NS

e B Ak REEEe W XX ELB
EREEE 197940] 198042t o2 Fesigd=
AAE + ek olHld ERE £ 2% ¥ 2,3,44]
A DALY FhdA o FRG Gl g o
s} o] 197942} 1980459 THER W el WM - T
el o] 2 BRE Jehlle AL MRS 8
bt =& R, AMERE. FRES 22 FsEn
o ERAAM 2 Rz ARt UK AL

Surface soll

sy

IN

o—s 1979 (1=0.995 )
Y=0.06983+23.7160X

.
0---0 1830 (r=0.985 )
Y=0,01978+21.601X

¢e 1o that {a soil (Zne/!

.
-

SYTHE

*
“

n
S

Subsurface soll

ae eontend
~

Natio of =!

.
1979 (r=0.996 )
Y=0,12814+22,742X

>

OO 1930 (r=0.983 )
Y=0,076697+21,6091X

T

0.1 0.2 . A3 0.4

Jnverse valie of In content in s0il{1/Ins)

Fig. 3. Rélationship between the ratio of zinc
content in brown rice to that in soil and the
inverse value of Zn content in soil

e el o) JteF FHHG A E Aoz
ARSI, al JgRY = BRIERe &
A®e] WAH =z vk &®e Kbl FHE M ol 4
T ke AEF BREMES Cams B XA
H7l met pHo BIES A Eoletx HEstgdet. 3
& 43 pHo} Zeep Cd, P, Zn 44 =& -igyups
of HE Zkrh frEthel old BHEE JebE A E
AT Aot HEMGRE ke Aol

0,067
Surface soil
.
oe

0.04%
"
& 5
< o..
£ P
= 0.030] o0
- 0.
2 .
- =
“ Oe—se 1979 (T=0,830 3
o Y =0.003758+1.1105%
-
£ 0---0 1980 (1=0.971 )
5 Y=0,006936+), 33003
o
:; T
n
& 0.0604
z
o 0.04n o
5
3
20,030
w
5 B
2 —e 1978 (rzi.83)
g Y:*”.”~57le(y0‘.h-‘\\l)(
2 .
2 0,015 oo 1050 (20,79}

\3(]_'11)1‘\19017,J_‘il.l“v\
0.09 ©2

Inverse value of b content in soil (1/Fhed

Fig. 4. Relationship between the ratio of lead
content in brown rice to :that in soil and the
inverse value of Pb content in soil



(22)

Table 3. Correlation coefficient of Cd, Zn, and
Pb content in brown rice and its ratio to sur-
face soil with soil pH

Cadmmm 1 ~ Zinc Lead

Cdc Cdc/cds ch Zn;/Zns

,}g 0. 586** -0. 304* 0. 310* —0.203* 0.283 —0.240

19
80 0.173

Remark : Suffix C and S of Cd, Zn and Pb expressed
their content in brown rice and soil, respectively.

% 3oll4] L pH & 19794£¢] A% Cd, Pb, Zn g

Year Phe Pb/Pbs

—0.276 0.233 —0.188 0.282 —0.102
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