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Effects of Added Cadmium on Growth and Metal Accumulation of Vegetables in Different Types of Soil
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Abstract: By using pot experiments, the effects of cadmium on the growth of vegetables, such as cabbage and radish, and the
residuals were researched in three types of soil with added Cd in a range of 0 ~ 1. 5 mg * kg~'. The results showed that Cd concen-
trations in edible parts of the tested vegetable crops were significantly linearly correlated to the added Cd levels in the soil. No obvious
decreased yields of cabbage and radish were observed in these added levels, but Cd contents of vegetables growing in high Cd con-
centration regions went beyond the safety limits of food. The order of the three tested soils for cadmium accumulation in edible parts
of cabbage and radish was Hunan red soil> Henan fluvo — aquic soil> Jilin black soil. Based on the regression equations established
and the limit of cadmium concentration in vegetable products, the thresholds of Cd concentration in the soil were calculated as fol-
lows: 0.21 and 0. 19 mg * kg™' in Hunan red soil, both 1.08 mg * kg~' in Jilin black soil, 0.97 and 0. 93 mg * kg~' in Henan
fluvo — aquic soil for cabbage and radish respectively.
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Table 1 Physical and chemical properties and heavy metal contents of tested soils
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pH fil /gkg' /grkg' /mg-kg' /gokg' /mg-kg' /grkg' /mg-kg' /mg-kg' /mg- kg /%
AR 4.57 18.0 1.322 58.15 0.562 18. 64 13. 115 185.23 0.436 0.20 46.0
Bt 8.00 28.1 1.329 79. 40 0. 605 6. 60 20. 90 79. 40 0.225 0. 00 0
i 8.36 10. 6 1.01 68. 00 0. 66 4.97 16.9 150. 6 0.221 0. 00 0
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mg + kg ™' LK 2 mm GRAXCT E 1 kg FEIEAEAY
N, P, K B335 A [l FE 1Y) Cd IR FE IR AT, A
HARH 30 em 524 40 em IR RSB R EE AT
3, Bk B MK Y 60% , BRik—

PELAE Y /N 65 2% ( Brassica camprestris) . G
BEE b ( Raphanns sativns) W) H AL 5T FhF28 7] o BEAH
PIFPFAE 25 CHRUKHEW 1 ~2h, BEFEREM7ER
T, AR 5 KL, ZEAR IR PR SR A R AR R L O
ARy RO R 2) o 2 A G e,
FhE 2 MR EILESIC B SR AR K By R, I
SEMREAMGE . 2 A H R R T B, oy
53 AT R A A
1.2.2 M5EJ7 ik

Bz SR A, FROEE, I K o & i
SRR IR, Frilch Cd & &R il—
A SR 7, AR RS R Z - 8200 Hitachi( H
Ao

2 ZR5i%

2.1 CAXMEW(BE.E MNEKHIFMN
2. 1.1 Cd X% 324k = (R 3
Cd XFEEse (F3E. & M) R F= i i W&
2. FPEE N 3 ARER I
ME2RTIER, X Cd BRME 1.0mg - kg™
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Table 2 Effects of added cadmium on the growth

of cabbage and radish

Cd PR /mg - kg™

B8 B3 I H
0 0.5 1.0 1.5
At M R /em 8.9 9.5 9.1 8.7

MR AR /% 100 137.3  104.8  89.1
PR R /em 7.4 7.3 7.2 6.9
M FEE /% 100 125.4 112.1  91.4

Bt H3k Pk /em 10.3  12.4 13.6  10.2
MR AR /% 1000 140.2 129.9  97.0

2 RS /em 8.5 9.5 9.1 8.3
MR AR /% 1000 129.2 113.8  92.6

o M3 PR /em 7.5 7.8 7.5 7.3
MX =R /% 100 120.5 110.1  93.3

# PR/ em 6.8 7.0 7.3 6.6
ARXF R /% 100 130.1 108.2  93.7

Mo

2. 1.2 Cd X5 = i 52 i)

3R IR Cd SRS BN BRI
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Figure 1 Relative yield of cabbage and radish in three kinds of soil treated with different doses of cadmium
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Figure 2 The residual quantity of Cd in cabbage and radish in three kinds of soil treated with different doses of cadmium
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Table 3 The residual quantity and accumulation rate of

Cd in tested vegetables

Cd bR /mg - kg™' +

TR )
A 3 T H o 05 10 1
AR FI3E R /mg - kg! 5 0. 030 0.0750. 109 0. 127
FRER R/ % — 15.0010.90 8.47

W ORRAE/me - kg BT 0. 035 0.078 0. 093 0. 134

BRER R/ % — 15.60 9.30 8.93

Bt 3K kB /mg - kg #5 0. 005 0.023 0. 045 0. 070
SR/ % —  4.60 4.50 4.67

BN BB /mg - kg BEF 0.003 0. 012 0. 046 0. 068

FRER /% —  2.40 4.60 4.53

W H3% #REE/mg - kg™ B 0.003 0. 034 0. 048 0. 075

BR R/ % —  6.80 4.80 5.00
N R R /mg - kg™ fiEE 0.001 0.042 0. 055 0. 070
R/ % —  8.40 5.50 4.67
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Table 4 The relationship between Cd concentration in vegetables and
extractable Cd content in soil and the critical criteria of Cd

(mg * kg~" soil)

T HER G B3 TR AHOC A 77 R =X AHIE ZREL e
/mg * ke '+
214 EE Y=0.065X+0.0365 0.966 4 0.21
Bt Y =0.043 4X + X0.003 2 0.994 8 1.08
i Y=0.046X +0.0055 0.981 8 0.97
L4 PN Y=0.0624X+0.0382 0.970 7 0.19
Bt Y=0.0458X+0.0021 0.9595 1.08
i+ Y=0.044X +0.009 0.918 8 0.93
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