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ABSTRACT

The relations of the growth respones of plants, i.e. 4 species of crops, 12 species
of roadside trees and 5 species of horticultural plants to cadmiun (Cd) to which
added soil were studied in pot culture.

Growth in dry welght of corn, soybean, barley and wheat plant were decreased
with increase of Cd concentration.

Damage of corn plant caused by Cd treatment was more or less recovered
when it was grown in soil with calcium, but that of other thres crops was not
recovered when it was with calcium.

Although crop plants used here absorbed small amount of Cd through root, Cd
content in the shoot was directly proportionate to the concentration of Cd treated
to soil.

Additions of calcium and sulfur to soil were effectively to change of soil pH,
and only of calcium increased exchangeable calcium and cation exchange capacity
of its =oil.

The chlorosis on leaves caused by Cd treatment was observed in 2 species such
as Euonymus japomica and Rhododendron yvedoense out of 5 species of the horticul-
tural plants, especially at 50 ppm of Cd concentrtion, Ewonymus japorica occurred
symptoms of chlorosis and difoliation, and at the higher concentration than that
the symtoms were sever more and more. At 200 ppm of Cd feeble damage was
observed in Piuus koraiensis and Ginkgo bilobz but severe chlorosis observed in
Robinia pszudoacacia and Sabina chinensis, Buxus koreana, Abies holophylla and
Plaianys orientalis. Nevertheless those plants had serious damage at 200 ppm of Cd,
such symptom was weakened by adding calcium to soil with Cd. There were
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many Cd tolerant species out of the plants used in thies xperiment, such as Crassula

faleata, Chrysanthemum morifolium,

Hibiscus syriacus,

Ligustrum ovalifolium,

Liriodendron tulipeferia, Lespedeza cryviobotrys.
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Treatment pH Top Root Plapt Top/Root

Control  4.30 180 256 435  0.70
20ppm 457 120 148 268 0.81
80ppm 432 133 130 263 1.02
leoppm 440 100 80 180 1.25

5% . 76.3 5L50 82.8 —
L8D g —  — 76.50 116.3 -

Fig.1. Showing Cd treatment to the growth of
corn plant.
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Cd+Ca (PH:6.42)
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Fig.2. Effect of pH and Cd concentration on the

growth of corn plant.
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S

Cation

Content : 0 i
\ 'Ill“iotti_a(t)lgen ?:(Sasﬂable Exchangeable (m.e.) g;{ Sféﬁ}g,e S)ng,g;:?;l;c -
Treatment ™. (%) (ppm) K Na* Ca™ Mg (m.e.) (%)
Control 0. 164 256. 77 0. 37 0. 80 3.18 0.52 4. 37 2. 74 4,39
Cd 0- 161 201.75 0.43 0.20 2.34 0. 52 3.49 2. 86 4. 40
Cd+8 0.212 166. 73 0.43 0. 20 2.99 0.94 4.56 3. 88 3.75
Cd+Ca 0.185 189. 65 0.34 0.23 16. 51 0.78 17. 86 2.41 6. 42
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Fig. 3. Eifect of different concentration of Cd
treatment on the growth of soybean,
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Table 3. Effect of Cd treatmet on the growth in dry weight of soybean plant
Treatment pH Top(mg/plant) Root(mg/plant) Plant(mg/plant) Top/Root
ppm
Control 5. 10 450 550 1000 0.82
20 4.85 320 390 710 0.82
80 4.61 220 340 560 0.65
160 5.48 280 168 448 1.90
LSD 5% — 147. 6 141.5 207.1 -
1% — - 190. 4 278.8 —
Table 4. Effect of Cd treatment on the growth in dry weight of barley
Treatment pH Top(mg/plant) Root(mg/plant) Plant(mg/plant) Top/Root
ppm
Control 5. 65 240 720 960 0.33
20 5.10 260 432 592 0. 60
80 5,67 300 344 644 0.87
160 6.23 200 384 584 0.52
5% — — 106.5 X —
LSD ] 100. 5
1% — — 143.5 135. 2 —
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Table 5. Effeet of €4 treamert on the growth in dry weight of wheat

Treatmen t pH Top Root Plant Top/Root
Ppm (mg/plant) (mg/plant) (mg/plant)

Control 5.54 C 140 457 597 0.30

20 5.49 160 250 410 0.63

80 5. 50 180 243 423 0. 75

160 5. 00 140 257 377 0.60
5% — — 196. 8 180. 4 —

LSD 1% - — 265.0 242. 9 —

Table 6. Comparison of soil composents aftsr it has been cultivated barley, wheat and soybean

which treated cadmium.

. Lomtent Total Available Organic Exchangeable m.e. Cation
pH nitrogen P.0; matter exchange
Treatment ™. (%) (ppm) (%) K Na Ca Mg Ce(l?nécel.t%r
Control 5. 10 0.158 8.76 2.71 0.26 0.12 3.21 0.52 4. 09
Cd © 5.50 0. 145 7.34 2. 00 0.31 0.13 4. 94 0.52 5.90
Cd+Ca 7.49 0. 154 5.59 2.24 0.32 0.24 18.72 0.62 19. 88
ot : Z R g AR e =T Cde RER
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Table 7. Relation between the amount of Cd

treatzd secil and its absorbed by wvarious

plant species(ppm)

Absorbed
Corn Soybean Wheat Barley

Treated ™~

Control O(trace) 0(lrace) 0(trace)' Q(trace)
20ppm 0. 600 0.292 0. 470 trace
80ppm 0. 870 0. 656 1.312 . 0.764
16013;_)11‘1 0. 943 1. 580 1.560 . 1.83%6
5% 0. 287 0. 348 0.308 - 0.779
LSD ’
. 1% —  0.469 1.049

0.414
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Fig. 4. Effect of Cd treatment on the growth of

Euphorbia splendens.

Table 8. The effect of Cd on th: growth
response of Euphorbia splendens

Tr %ﬁﬁlem pH  No. of plant Response
Control 5.8 3 none
25 6.1 4 none
50 5.9 4 +
100 59 4 ++
200 6.0 4 + ++

None: Unspecific symptoms
-+ ; chlorosis

Fig. 5. Effect of Cd treatment on the growth of
Robinia pseudoacacia,
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Table 9. The effect Cd treatment on growth
response of thez roadside trees

Species T;e;aéled (I)\Tfulxﬁggz pH Response
Hfﬁﬁfgfus 200 4 7.26  none
Lz‘ag;g;;:g:zm 200 3 0. 38 none
R?;:szlaczmcm ?OO 3 7.13 +++
o 200 3 564+
Lz?ﬁ%’fﬁ% 200 3 5, 74 none
Satfbé;?yfzzensg's 290 4 5. 74 + o
szzﬁai&mz‘s 200 . 5 6 01 -

Table 10. Effact of Cd -and Ca treatmenl on

growth response of the roadside traes

Buxus Abies . Platanus
koreana holophylla _orientalis

pH RLSD* PI‘I RESD- H Re&p—

onse onse onse
Control 6.50 none 5 95 none 5 67 none
200 ppm  © 6,57 ++ 585 +L+ 570 +-L
2004+2%Ca  7.80 4+ 7.03 +  7.98 +

— 29 —.
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