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A study on the uptake of the heavy metal by plént
in Taiwan area
Haw-Tarn Lin, Gwo-Chen Li and Chi-Sen Lai
Taiwan Agricultural Chemicals and Toxic Substances Research

Institute

687 crop samples (including rice, root vegetable, leafy
vegetable and fruity vegetable) as well as the surface soil
(0-15 cm depth) and bottom soil (15-30 cm depth) were
sampled from major agricultural area‘in Taiwan. the
concentration of As, Cd, Cr, Cu, Hg, Ni, Pb, Zn on both
crop and soil samples was determined.

The uptake abilities of crops was evaluated by the
ratio of heavy metal concentration in plant and soil. it
was found that cd was more easily absorbed by plant from

soil than other seven metals.

Because Cd can absorbed easily by plant and is more
toxic to animal than to plant, therefore it is quit often
the Cd in the plant reach the levels which is toxic to

human health, but without showing no symptoms of stress to

the plant.

Key words: Heavy metal, Soil, Rice, Fruity vegetable, Leafy

vegetable, Root vegetable, uptake ability.
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Table 1. The name and number of each crop and vegetable

being sampled
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Table 2. Analytical results of NBS standard reference materials®

o e e e e = = ———— o

Bovin liver #1577aV Tomato leaves #1573V
H.M Certified Results Certified Results
As 0.0471% 0.006 <0.05 0.27% 0.05 0.231 0.05
cd 0.44 t 0.06 0.441 0.06 (3)9 3t 0.3
Cr - - 4.5 1t o0.5 6.0 t1.0
Cu 158 t 7 1321 10 11 t1 9t 1
Hg 0.004% 0.002 <0.02 © (0.1)° 0.10% 0.02
Ni - - - -
Pb 0.135% 0.015 0.173%1 0.021 6.31 0.3 61 0.7
Zn 123 t 8 1241 14, 62t 6 581 5

¥ ug/g on dry weight basis
B> The no. of standard reference material

©) Uncertified
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Table 2. Analytical results of NBS standard reference materials®

(cont.)
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cd
Cr
Cu
Hg
Ni
Pb

Zn

.41 t o0.05
.0291 0.004
.2 to.3

.006% 0.007

(0.16) @

0.045% 0.010

19.4t 1.0

0.38% 0.03

<0.05

1.55% 0.5
<0.02
<0.20

<0.150

16.231% 1.88

b)

Q)

The no.

Uncertified

A g/g on dry weight basis
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Table 3. The ratios of 0.1M HCl extractable heavy metals in soil

to total heavy metals in soil
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HEB TL (0-152 7 %F) ® L (15-302 5 &) ¥y

1 0.27 0.27 0.27
£ 0.04 0.03 0.04
&1 0.29 0.26 0.28
$g 0.13 0.12 0.13
£ 0.43 0.39 0.41
23 0.19 : 0.18 0.19
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Table 4. The ratios of heavy metal content in crops

to heavy metal content in soils
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b 2 2 0.4 0.4 0.2 0.2 0.6 0.6
(1] 10 9 3 4 4 4 3 4
§% 1 1 0.3 0.3 0.01 0.01 0.04 0.04
#7 11 12 3 3 3 3 4 4
7k 1 1 3 3 2 2 5 5
i 2 2 1 1 0.7 0.7 1 2
$ty 2 2 1 2 2 3 2 2
23 29 29 5 6 4 4 7 7

—— - ————— . T —— — —— —— i — — s ot e T e — — —— ———— —————— — . — T —

VD PHERBE2HFYTESESR N EERERE2LIBEPEEE 2 E
X 100

HAEYKODEBSEARE D133 R¥EHEN80.95% BEHREDo1.59%>
RSN 81.10%

SN BB EL B BB LR P EE B B AL
AT AN LR EBRE A EYRE 2% - b
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thE s EREHE R SR HBE YL B2TE
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HHSEE YR 2 BHMAIE K o+ Chaney B Giordano (1977)
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Table 5. The phytotoxic levels and food tolerable levels

of heavy metals in food crops
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30-100

20- 30

0.5

20- 50

50-2000

100-300

3000
25-300
0.53)
50-300
30

300-1000

—— e — ———

10

1000-5000

———————————————————————————————————————————— e e i —— ———————

HYRit EM2aBY

HE B
£ &4 0.01-1 3- 10

$r 0.01-1 . 5-=700
= {H 3 0.01-1 20

] 3-20 25-40

)

Fid <0.01—0.0§f 1—-3f)

i 0.1-5 50-100

e 2-5 -

¥ 15-150 500-1500
¥ ug/g dry weight b)
© cited from Jacobs, 1990.
Y cited from Chino, 1981.

© e HFHEHE (1982)

f) cited from Kabata-Pendias and Pendias, 1986.

8) cited from Wright et al., 1978..
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SERAMEKEREER2SEE 30- 100ug/g AR KEELES
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