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ABSTRACT 
The essential aspects of soil pollution in general and heavy metal pollution in particular are discussed. The ICP-AES analysis of 
control and heavy metal (Iron, Zinc and cadmium) treated groundnut leaves are carried out. Discussions on the effect of Iron, Zinc 
and cadmium applied to soil, at varying concentrations regarding elemental concentrations and oil content are provided. The 
beneficial and toxic effects of iron, zinc and cadmium are also discussed. 
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INTRODUCTION 

 

The problem of soil pollution differs from air and water pollution in the respect that the pollutants remain in 

direct contact with the soil for relatively longer periods. Continuous introduction of industrial and municipal 

wastes applied to the soil frequently adds heavy metals into the soil (Chow, 1970). Modern agricultural practices 

pollute the soil to a large extent.  

Today the most commonly anticipated problem is the contamination of soil with toxic chemicals. Well 

documented constituents include mercury, chloride nitrate, zinc, iron and cadmium etc, which have significant 

adverse effects on crop productivity. 

There are several sources of input of heavy and non-heavy metals and other chemicals which in very small 

quantities are required for good growth of plants, animals but in excess they are highly toxic to plants animals 

and human beings [1].   

 

Significance and relevance of this study: 

In general plants are more sensitive to pollutant than human. Therefore plants can be used for the bio-

indication of environmental pollution. Trace elements have a profound influence on the metabolism and growth 

of plants. A suboptimal or excess supply of essential trace elements and toxic level of non- essential trace 

elements adversely affect yield levels and quality of crops. 

A proper diagnosis of trace element problem is necessary to adopt timely corrective measures [9]. Oil seeds 

play on important role in Indian agriculture as food and industrial commodity. Among oil seeds, groundnut has 

received the maximum attention of research workers in India. It is an energy rich crop and its macro and micro 

nutrient contents are relatively high compared with other crops [6].  
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The present investigation is carried out to study the beneficial and toxic effect of the varying concentration 

of applied iron, zinc and cadmium in soil on the elemental and oil contents in groundnut plant (Arachis 

hypogaea L.) using spectroscopic techniques. 

 

MATERIALS AND METHODS 

 

The groundnut seeds used in this experiment were obtained from Regional Research Centre (RRC), 

Virudhachalam, Cuddalore District. The experiments were conducted under green house conditions. Seeds with 

uniform size and colour were chosen and sowed in a 6 kg of well mixed and air dried soil in a polyethylene 

coated earthen pots. Iron was applied at the rate of 50,100,150,200 and 250 mg/kg of soil in the form of FeSO4 

7H2O. Zinc was applied at the rate of 50,100,150,200 and 250 mg/kg of soil in the form of ZnSO4 7H2O. 

Cadmium was applied at the rate of 20,40,60,80, and100 mg/kg of soil in the form of CdSO4 8H2O. The plant 

leaf samples were collected at 105th day after sowing and seed samples were collected at harvest stage. The 

plants and seeds were oven dried at 60ₒC for 48 hours and the samples were kept at room temperature in sealed 

bags [2]. Using Nitric-Perchloric Acids Digestion method sample solution is prepared and analyzed by 

Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES) method [4]. Oil content of groundnut 

seeds are estimated by Nuclear Magnetic Resonance Spectrometer (NMR) installed at TNAU. Coimbatore and 

expressed in percentage.  

 

RESULTS AND DISCUSSION 

 

The elemental content of iron, zinc and cadmium treated groundnut leaves and oil content of groundnut 

seeds are listed in the Tables 1-3. 
 

Table 1: Elemental content of iron treated groundnut leaves and oil content of groundnut seeds. 

Iron added in soil 

(mg/kg) 

Manganese 

(ppm) 

Copper 

(ppm) 

Potassium 

(ppm) 

Calcium 

(ppm) 

Sodium 

(ppm) 

Oil Content 

(%) 

0 43.068 9.450 12180 9085 1325 40.80 

50 40.454 8.271 14020 9505 985 41.23 

100 34.010 7.111 14680 9725 820 42.16 

150 26.700 6.951 11365 7120 800 40.49 

200 12.080 5.971 10550 6095 720 38.36 

250 8.950 3.981 9565 5985 635 37.23 

 

The oil content of iron treated groundnut seeds increases for low concentration of iron (up to 100 mg/kg) 

applied to soil. For higher concentrations of iron application, the oil content is reduced when compared to 

control. It confirms the toxicity of iron on groundnut plants. This results agree well with the results obtained by 

Nautiyal et al., [7] in sunflower. 
 

Table 2: Elemental content of zinc treated groundnut leaves and oil content of groundnut seeds. 

Zinc added in soil 

(mg/kg) 

Manganese 

(ppm) 

Copper 

(ppm) 

Potassium 

(ppm) 

Calcium 

(ppm) 

Sodium 

(ppm) 

Oil Content 

(%) 

0 43.476 9.128 12620 9385 1280 40.80 

50 34.192 7.440 13900 9680 1190 41.47 

100 28.234 5.157 14560 10235 1005 42.26 

150 21.655 4.596 14690 10750 940 43.02 

200 17.099 3.481 10950 9050 870 40.68 

250 14.888 2.634 12355 8055 730 38.34 

   

In zinc treated plants, potassium, sodium, calcium and oil content increases up to 150 mg/kg of soil and 

decreases for higher concentrations of applied zinc. The reduction in elemental and oil content due to high 

concentrations of zinc application confirms the toxicity of zinc on groundnut plants. This results agrees well 

with the results of Upadhyaya and Singh [10] and Khurana and Chatterjee [5].  
 

Table 3: Elemental content of Cadmium treated groundnut leaves and oil content of groundnut seeds. 
Cadmium added 

in soil (mg/kg) 

Manganese 

(ppm) 

Copper 

 (ppm) 

Potassium 

(ppm) 

Calcium 

(ppm) 

Sodium 

(ppm) 

Oil Content 

(%) 

0 43.08 9.450 12180 9085 1325 40.80 

20 30.892 7.135 10935 7095 1100 39.17 

40 23.750 5.472 8440 6100 850 37.42 

60 19.627 3.914 6240 5035 703 36.94 

80 13.574 2.772 3775 3295 483 35.05 

100 7.839 1.840 1645 1985 324 33.86 
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The manganese, copper, potassium, calcium and sodium content of groundnut leaves decreases with 

increasing concentration of applied cadmium to soil. The control plant showed maximum oil content than the 

cadmium treated ones. The reduction in oil content shows the toxic effect of cadmium on groundnut plants. 

These results are in good agreement with the results of Wallace [11] in bush beans, Abou Shintinawy and Sielim 

[9] on Zea mays. 

 

Conclusion: 

Beneficial effects has been observed at lower concentrations of applied iron and zinc (up to 100 ppm for 

iron  and 150 ppm for zinc). For higher concentrations of applied iron and zinc showed toxic effect with 

significant reduction in essential elements and oil content. Cadmium at all levels tested showed toxic effect on 

the groundnut. Even at low concentration of applied cadmium, decrease in oil content and essential elements has 

been observed when compared to control.  
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