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Fig. 1 Almost barren paddy field with a few wilted rice plants due to
contamination by the wastewater from the wire smelter
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Fig. 2 Constructing the corrugated drainage pipeline for removing off the excessive
salts and toxic elements
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Table 1 Analysis of the wastewater from a wire smelter*®

EC P K Na Ca Mg Fe Mn Zn Cu Ni
pH mmhos/cm
(257C) ppm
1.8 93 1.8 5 80 100 27 7,500 41 1.5 2.3 2.8

* Figures are the average values of three replications

* W}tfrjf’?f“ﬂ‘(/;@?ﬁﬁ:j i I é@ﬂ[?ybﬂﬂf{ld'?{ﬁ [/I b3k

Table 2 Analysis of soil paste and saturation extract of the moist soils sampled before leaching*

EC K Na Ca Mg Fe Mn Zn Cu
Treatments pH  mmhos/cm
(25C) ppm
CK 3.0 16.2 12.5 80 25 172 1,460 67 13.5 0.25
Drained 2.8 16.2 10.0 112 55 121 1,780 54 14.0 0.15

* See table 1
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Table 3 Analysis of the air-dried soils sampled before leaching*

EC P Exchangeable Extractable
Treat- Tex- OM Bray SO4 ,
pH mmbhos/cm K Na Ca Mg Fe Mn Zn Cu Ni
ments  ture . % 1
250C)
ppm
CK LS 27 7.0 3.15 921,939 35 60 240 172 1,494 165 160 10 34
Drained LS 2.3 8.8 335 104 4,138 20 70 180 118 1,607 146 140 11 20
* See table 1
e R N
Table 4 Analysis of the wilting rice plants (above ground parts) sampled before reclamation*
N P K Na Ca Mg S Fe Mn Zn Cu Ni
% %
1.79 027 056 024 021 0.16 0.22 7,250 480 188 19 68

* See table 1
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Fig. 3 Decreasing in hydrogen sulphide contents from A to D in the
contaminated paddy field during the course of drainage
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Fig. 4 Rice plants in the contaminated plots without drainage (bottom), and drained with
corrugated drainage pipeline (top)
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Fig. 5 Injured and retarded rice plants from the plot contaminated by the wastewater (left),
and the normal rice plants from the plot drained through corrugated drainage pipeline

(right)
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Fig. 6 Rice plants suffered from iron toxicity showing the symptoms of many tiny
brown spots on the leaves (left) that were often rolling under the sunshine (right)
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Table 5 Analysis of soil paste and saturation extract of the moist soils sampled at panicle initiation stage

EC K Na Ca Mg Fe Mn Zn
Treatments pH  mmhos/cm
(25C) bpm
CK 3.8 7.40%" 14.2%7  42* 185 221 380.0"" 393 1.5
Drained 4.3° 2.78° 6.2° 36° 135 165  19.5° 222 0.5°

* and ** represent 5 and 1% significant levels by LSD test respectively

I PRSI 4 B B e U ST
Table 6 Analysis of the air-dried soils sampled at panicle initiation stage

EC P Exchangeable Extractable
OM S04
Treatments pH mmhos/cm Bray 1 K Na Ca Mg Fe Mn Zn Cu Ni
%
(257C) ppm
CK 320 3.85" 323" 192 3312 48 65 1200 249"  1285* 132 150" 9.7 32

Drained  4.1° 1.89° 3.0 173 2736° 48 58 800° 179" 1020° 130 118° 7.9° 20

* and ** See table 5

R LIS BRI (5504 ppm
Table 7 Mineral contents (ppm) of the rice plants at panicle initiation stage

Fe Mn /n Cu Ni
Treatments
A R A R A R A R A R
CK 9,300°" 65,000 515 265 58%"  93b™ 15 24 52 702*"
Drained 2,000°  26,500° 670 530° 60*  146° 11 33 41 252°

* and ** See table 5

A=above groundperts R=roots

I LIS BRI (551 (%)
Table 8 Mineral content (%) of the rice plants at panicle initiation stage

Treat- N P K Na Ca Mg S

ments A R A R A R A R A R A R A R

CK 24120 032024 14066 034037 0350045 0.1940.140 0.21* 0.28*"
Drained 3.1*° 0.82 0.380.18 2.2* 0.65 031039 0230.013 02000205 0.14° 0.18°

** See table 5
A=above groundperts R=roots
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Talbe 9 Agronomic characters of rice plants at the 50th day after transplanting
Root length . Plant height
Treatments Root color Tiller no.
(cm) (cm)
CK 14.0°" Reddish brown 6.3"" 45.3°
Drained 21.6* Yellowish brown 37.6° 76.6°

** See table 5
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Table 10 Agronomic characters and yield components of rice plants at maturing stage

Plant Panicle Panicle ) 1000 Grain Filled QGrain
) No. of grian ) ) )
Tteatments height No. length ) weight grain yield
. per panicle
(em)  perhill  (cm) @ (%) (kg/ha)
CK 108.1°" 7.9°™ 16.3*" 70.0°" 13.5"™ 6.5 75"
Drained 118.5° 21.3° 18.4° 80.5% 24.0° 63.7° 4,500°

** See table 5
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Restoration of the Productivity of Paddy Field
Contaminated by the Acid Wastewater

from the Wire Smelter’

C.Y. Lin, C. F. Hsieh and C. T. Wang’

ABSTRACT

The experiment plot is located at a lower place with about 30 m distance from a wire
smelter. The acid wastewater from the factory seeped through the soils to the plot to cause
the serious wilting of rice plants, and the plot was unable to grow any more crops again
without thorough land reclamation. The results of the analyses for the samples of
wastewater, contaminated soils, and wilting plants suggested that the abnormal growth
and wilting of rice plants in the plot was mainly caused by the abrupt decrease in pH, the
abnormally high salinity and the toxicities of iron and hydrogen sulphide in the soils that
rendered an inhibiting or harmful effects on the roots.

Broadcasting calcium carbonate at the rate of 5 tons per hectare, and constructing 4”
corrugated drainage pipelines in accordance with the 0.5% decreasing slope, 50cm depth,
and 15m interval, significantly raised the soil pH, and reduced the soil salinity,
extractable iron and sulfur to the levels that were suitable for the normal growth of rice

plants.
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