Natural Methods to Mitigate the Impact
of Residual Copper on Agricultural Lands

Abstract

The presence of copper was found in soil samples of arecanut, banana and pepper plantations, in
Wayanad district of Kerala. It is observed that Bordeaux mixture and copper oxy chloride (COC) are used in
agricultural lands. These chemicals are used to control fungal and bacterial diseases in crops. Copper is also a
micronutrient for plants and plays a vital role in the plant, soil and wetland systems. Plants tolerate copper
toxicity by immobilizing excess amounts in leaves, cell walls and fruits when the copper concentration in soil
exceeds 100 mg/kg, it can be toxic to plants and microorganisms. The use of plant based food items with
excess residual copper can cause health issues, sometimes may lead to kidney damage. The excess and
unscientific applications of copper containing fungicides have resulted in the increase of copper in the agricultural
lands. The repeated applications may lead to the accumulation of residual copper beyond the permissible level
in soil. The presence of copper from selected arecanut, banana and pepper plantations were analysed to document
the copper concentration in soil. The removal of copper from soil by phytoremediation using Ludwigia peruviana
was investigated in the present study. The Ludwigia peruviana was grown in the copper enriched soil and its
phytoremediation potential was estimated.
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Introduction

Wayanad district is an integral part of the Western Ghats with a geographical area of 2132 sq.kms.
About 1125 sq. km area of the district is under intensive cultivation. Arrecanut, banana and pepper are extensively
cultivated in this agricultural district. The extensive use of chemical fertilizers, pesticides and fungicides has
drastically deteriorated the soil quality. Bordeaux mixture and copper oxy chloride are repeatedly used in the
cultivating lands as an effective fungicide. Hence the residues of these chemicals are accumulating in the soil
and wetlands. The copper present in soil by

bioaccumulation may become a part of the food chain. In addition these chemical residues may leach to
the nearby water bodies and the drinking water may get polluted. The present study analysed the presence of
copper in soil and investigated suitable techniques to control the copper concentration in soil and wetland. Soil
samples were taken from selected arecanut, banana and pepper plantations and analyzed for determining the
amount of residual copper in the soil samples.
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Materials and Methods
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To determine the presence of copper in soil, samples from arrecanut, banana and pepper plantations
were randomly collected and the amount of residual copper were analyzed. A set of soil samples were polluted
with known concentrations of CuSO, solutions were used for detailed investigation to study the phytoremediation
potential of Ludwig Peruvian. Five kg of soil was used to fill one garden pot. Five such pots were prepared for
growing accumulator species like Ludwigia peruviana. Three of the garden pots were enriched with 0.5%
copper sulphate solution and the remaining with 1% copper sulphate solution. Ludwigia peruviana plants
were grown in all the pots and after 90 days onwards the amount of copper was estimated at regular intervals
for two years. The residual copper in the soil was determined by Atomic Absorption Spectrophotometer.

Fig.1 Ludwigia peruviana grown in pot

Results and Discussion

Table 1: Residual copper in soil samples (Samples from arecanut,banana and pepper plantations)

Soil samples from Soil from banana Soil from
arecanut plantations/Cu in mg | pepper plantations/Cu in
plantation/Cu in mg mg
63.82 57.93 38.27
68.72 60.62 38.73
71.24 62.27 41.20
73.15 62.43 42.17
74.42 64.71 44.41

Fig.2 Residual copper in soil samples from plantations
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The amount of copper in these samples was found to be in the permissible level. But repeated
cropping and continuous application may cause the gradual increase of copper ions in the soil. To control
the amount of copper in the cultivating land, the phytoremediation potential of a locally well known
species, Ludwigia peruviana was investigated. The plants were grown in copper sulphate enriched soil
and phyoremediation potential was investigated. The amount of residual copper was measured every six
months after growing the plants in sample soils. The analysis was continued at an interval of six months
for two consecutive years.

Table 2: Amount of copper in blank soil samples (0.5%and 1% copper sulphate solutions were added
to the soil samples and the amount of residual copper was analyzed after 2 months)

Sample Volume of 0.5% Volume of 1% Residual Cu
code CuSO4added in ml CuSO4added in ml in mg
SS'1 100 67.2
SS 2 100 68.3
SS 3 100 67.9
SS 4 100 87.2
SS5 100 89.4
SS 6 100 89.1

Table 3: Phytoremediation of residual copper from soil samples

Soil Samples | 6 months | 12 months | 18 months | 24 months
SS1 24.3 22.7 17.2. 16.1
SS 2 23.9 21.1 17.3 15.2
SS 3 24.1 22.6 19.2 17.1
SS 4 37.3 34.3 33.1 31.2
SS 5 39.2 36.3 33.6 32.7
SS 6 38.4 36.3 33.5 32.1

Conclusion

The present work was an attempt to investigate the amount of copper in the agricultural land and
to estimate the phytoremediation potential of Ludwigia peruviana. Excess application of copper containing
fungicides may finally result in the contamination of drinking water due to the leaching of copper ions in
the nearby water bodies. Moreover the excess residual copper may retard the growth of plants and are
harmful to microbial population. The presence of copper ions in drinking water may cause many health
issues. Moreover copper may become a part of food chain and finally reach human bodies creating health
problems. Being an effective fungicide farmer may not reduce the application of copper containing
fungicides. The present study aims to control the amount of copper in the soil by phytoremediation. The
study revealed that Ludwigia peruviana has the ability to bioaccumulate metal ions. The data suggest that
amount of copper in the soil samples were considerably reduced after growing the accumulator plant for a
definite period.
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