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ABSTRACT

In this study, we investgated the uptake capacity of several water plants for heavy
metals (lead and cadmium) in soil of rivers where are adjacent to a industrial complex in
Chun-An city and in A-San city. We also examined the deposition pattern of heavy
metal in plants.

The results are as follows:

1. The soil of river in Chun-An city was polluted more serious than that of A-San
city, In Chun-An city, mean values of lead and cadmium contents in soil were
26,224 +28.037ug/g, and 0,854+ 1,127 ug/g, respectively.

2. Water plants examined in this study were Sium swave KITAGAWA, Persicaria thun-
bergit H. GROSS, Phragmites japonica STEUD, Echinochloa crus-galli var. frumen-
tacea WIGHT and Persicaria hydropiper SPACH. Both metal contents of several
water plants distributed in Chun-An city were higher than those in A-San city.

In these plants, Stum swave showed the highest uptake capacity for lead and
cadmium, The mean values of lead and cadmium contents in Sium suave were 40.957
+29,577 ug/g and 1.930+1,076 ug/g, respectively. Persicaria thunbergii also showed a
relatively high uptake capacity for both metal.

3. Correlation between metal contents in soil and water plants was high. In both cases
of Sium suave and Persicaria thunbergii correlation coefficients were 0.605 and 0,549,
respectively.

4, We analyzed lead and cadmium contents in root, stem and leaf of several water
plants. Both metals were mostly deposited in root, Much of both metals were also
deposited in leaf.

From the results, we suggest that Siwm suave KITAGAWA and Persicaria thun
bergii H. GROSS can be used to reduce heavy metals from industrial waste water,
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Table 1. Instrument setting condition for the deter-
mination of heavy metals in plants, soil
and effluent by flame and graphite furna-

ce AAS.
Instrument condition Lead Cadmium
Wavelength(nm) 283.3 228.8
Slit width(nm) 0.5 0.5
Background correction D, D,
Lamp current(mA) 10
Burner height(mm) 7 7

Table 2. Graphite furnace temperature program for
determination of heavy metals in effluent.

Temperature Lead Cadmium
Drying Temp. (°C) 120 ~ 250 120 ~ 250
Ashing Temp. (°C) 400 300
Atomizing Temp. (°C) 1800 1700
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Table 3. Lead and cadmium contents in soil and effluent.

Lead - Cadmium
Chun-An A-San Chun-An A-San
Effluent (ppb) 9.207+7.553 1.060+0.636 0.81940.400 0.4744:0.022
Soil (ug/g dry weight) 6.823+2.226 2.434+2.025 2.087+2,168 0.208+0.189
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Tabled. Lead and cadmium contents in root of

water plants. (unit: ug/g dry weight)

Plant Lead Cadmium
SP. Chun-An A-San Chun-An  A-San
A 13.418 7.718 0.625 0.130
+ 9.926 +2.554 +0.815 +0. 167
B 40.957 6.136 1,930 0.333
+29,577 +2,992 +1.076 +0.151
C 22,224 5.394 0.470 0,046
+20.720 14,441 +1.310 +0.065
D 38.619 7.999 1.218 0.350
+43.035 +5.655 +1.083 +0.284
E 31,773 9,497 1,080 0,321
+20.189 +2.150 +0.795 +0.262
. P<0.01 N.S. N.S. P<0.01
* © Kruskal-Wallis Analysis
A . Echinochloa crus-galli var. frumentacea WIGHT
B : Sium suave KITAGAWA
C © Persicaria hydropiper SPACH
D @ Persicaria thunbergii H. GROSS
E : Phragmites japonica STEUD
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Table 5. Heavy metals content in root, stem and leaf of water plants in Chun-An area,
(unit: pg/g dry weight)

Plant No. of Root Stem Leaf
species  Samples Lead Cadmium Lead Cadmium Lead Cadmium
A 21 13.418 0.625 5.247 0.150 11.675 0.439
+9.926 +0.815 +3.642 +0.212 +11.252 +0.536
B 21 40,957 1.930 2.836 1.109 8.084 0.955
+29.577 +1.076 +2.194 +0. 140 +8.625 +0,762
C 12 22.224 0. 470 4.845 0.237 9.541 0.253
+20.720 +1.310 +0.424 +0.419 +2.726 +0,844
D 24 38.619 1.218 7.187 0.577 19,759 0.908
+22.29 +1.083 +4,239 +0.293 +16. 850 +0.054
E 12 31.773 1,080 8.642 0.533 11.395 0.477
i +20.819 +0.795 +3.608 +0.192 +2.608 +0. 146

Table 6. Heavy metals content in root, stem and leaf of water plants in A-San area.

(unit: pg/g dry weight)

Plant No. of Root Stem Leaf
species  Samples Lead Cadmium Lead Cadmium Lead Cadmium
A 12 7.718 0. 130 1,972 0.036 3.375 0.076
+2.554 +0.167 +0.921 +0.051 +1.090 +0.107
B 13 6.136 0.333 3.130 0.133 5.123 0.250
+2.992 +0.151 +1.596 +0.092 +1.310 +0.112
C 6 5.394 0.046 1.574 0.073 3.300 0.079
+4.440 +0, 065 +0.778 +0.103 +3,237 +0.112
D 16 7.999 0,350 2,546 0.030 4,758 0.124
+5.655 +0.284 +0.505 +0.042 +0.359 +0.107
E 5 9. 497 0.321 6.077 0,008 5,380 0,112
+2.150 +0. 262 +3.310 +0.011 +2.854 +0.020
A Echinochloa crus-galli var, frumentacea WIGHT
B ! Sium suave KITAGAWA
C : Persicaria hydropiper SPACH
D : Persicaria thunbergii H. GROSS
E : Phragmites japonica STEUD

ple

T [ A
BChin-w A-san W Chun-in 0 a-san

S

in water

{ug/g)

Lead content
=]

- “7\ T v? 0o o
| 00 — —— —

sem bl Eafpb riotiad) stem ledi Fatied)

Fig. 5. Lead contents in root, stem and leaf. Fig. 6. Cadmium contents in root, stem and leaf.
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Table 7. Lead and Cadmium contents in soil and water plants. (unit: pg/g dry weight)

Plant Lead Cadmium

species Soil Plant Correlation Soil Plant Correlation
A 6.692+2, 411 13.418+ 9.926 0.660 2.503+2.216 0.625+0.815 0.773*
B 5.975+1.199 40.957129.577 0.778** 2.030+2.145 1.930+1.076 0.195
C 7.2061+1,536 22.224+20.720 0.357 0.357+£0.307 0.470%+1,310 0.058
D 7.189+1.505 38.6194+43.035 0.741* 2.110+2,181 1.218+1,083 0,743
E 7.537+3.235 31,773+20.189 0.829* 0.308+0.348 1.080%£0.795 0.923*

** 0 p<0.01

oo Om P

. Echinochloa crus-galli var, frumentacea WIGHT
: Sium swave KITAGAWA
. Persicaria hydropiper SPACH

. Persicaria thunbergii H. GROSS

. Phragmites japonica STEUD
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