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Abstract 
The uptake and accumulation of mercury in various parts of the plants namely stem, root, leaf and seeds showed a gradual 
decrease with the steady increase in mercury treatment. It can be concluded that the VRI-1 variety of groundnut was proved to be 
tolerant to mercury. Hence it can it is recommended that the variety VRI-1 can be cultivated in the soils contaminated with mercury 
and chloralkali  plants which use mercury as an electrode in cells for the manufacture of caustic soda and chlorine effluent. This 
will prevent considerably the extent of damage caused by mercuryon ground nut to a certain extent. 
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Introduction 

Pollution refers to any change in the natural quality 
of the environment brought about by chemical, physical 
or biological factors. It is a man-made problem mainly of 
developed countries. Pollution is an undesirable change 
in the physical, chemical or biological characteristics of 
our air, water and land that may harmfully affect human 
life, industrial progress, living conditions and cultural 
assets. 

Pollution and pollutants increases with arise in 
population which results into smaller available space as 
well as into an increase in demands per individual. Water 
pollution is a state of deviation of pure condition, whereby 
its normal function and properties affected. The most 
important effluent discharging industries are tanneries, 
textiles, distilleries, electroplating units, paper mills, iron 
and steel industries, fertilizer units, oil refineries, 
metallurgical units, pesticide and herbicide industries.  

The industries are generally categorized as red (high 
polluting industries) and green (non-polluting industries) 
by the Ministry of Environment and Forests, Government 
of India, on the basis of The industries are generally 
categorised as red (high polluting industries) and green 
(non-polluting industries) by the Ministry of Environment 

and Forests, Government of India, on the basis  of their 
potential in polluting the environment (David and 
Fernandes, 1988).  Heavy metals have increases in the 
environment from industrial waste, agricultural runoff and 
mining activities. Many of these metals have a direct 
bearing on various physiological and biochemical 
process. The sources of illness were finally traced to 
higher concentrations of organic  mercury contained in 
fish from the bay.  Mercury is used in many  industrial 
processes and many instances ultimately finds its way in 
to the sewage. Mercurial compounds have been known 
for the fungicides and bacterial properties for many 
years. The legumes have been under cultivation 
throughout the World since time immemorial pulses 
occupy about 13 per cent of the area under  cultivation in 
India.  So the present investigation has been carried out 
to find out the studies on the effect of mercuric on 
germination and biochemical changes of ground nut 
[Arachis hypogaea (L.)] variety VRI-1 seedings. 

 

Materials and Methods 
The present investigation has carried out to find out 
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the studies on the effect of mercuric on germination and 
biochemical changes of ground nut [Arachis hypogaea 
(L.)] variety VRI-1 seedings during germination with 
control, 10, 25, 50, 75 and 100 mg kg-1 soil of mercury 
treatment.  The seeds of ground nut [Arachis hypogaea 
(L.)] variety VRI-1 obtained from Oil Research Station 
Virudhachallam, Tamil Nadu. The seeds ground nut were 
grown in pots in untreated soil (Control and in soil to 
which mercury have been applied 10, 25, 50, 75 and 100 
mg kg-1 soil.) Vigour index of the seedlings was 
calculated by using formula proposed  by Abdul – Baki 
and Anderson (1973).   
Vigour index = Germination percentage  X length of 
embryonic axis.  

 
Tolerance Index 

Tolerance index of the seedling was calculated by 
using the formula by Turner and Marshal (1972). 

 
The percentage of phytotoxicity   

The percentage of phytotoxicity  of heavy metal 
solution was calculated by using the following formula 
(Chou et al., 1978). 

 
Speed of germination index (SGI) 

The speed of germination index was calculated by 
the following formula given by Carley  and Watson (1968) 

Fresh weight of root and shoot was taken using 
single pan balance. The seedind were dried in an air over 
at 800C for 24 hours. Dry weight was recorded using 
single pan balance. 

The biochemical constituents has been carried out 
by, the following methods. 

 
Biochemical constituents 

 
i. Chlorophyll (Arnon, 1949.) 
ii. Carotenoids (Kirk and Allen, 1965) 
iii. Total sugar (Nelson, 1944) 
iv. Starch (Summner and Somers, 1949) 
v. Aminoacids (Moore and Stein, 1948) 
vi. Protein (Lowry et al., 1951) 

 

Result and Discussion 
The present investigation has been carried out to 

assess the effect of mercuric on germination and 
biochemical changes of ground nut  [Arachis hypogaea 
(L.)] variety VRI-1 seedings. 
Germination studies 

The effect of different concentrations of mercury on 
germination percentage, speed of germination  index and 
vigour index were furnished in Table 1. The germination 

percentage, speed of germination index and vigour index 
showed a gradual decline with increase in metal 
concentration. Maximum values in these parameters 
were recorded in (viz., 100, 895 and 1320) at control. The 
minimum values were observed at 100 mg kg-1 mercury 
treatment. (viz., 49, 288 and 494.3). 
 
Table 1. Effect of mercury concentrations on germination 
parameters of groundnut (Arachis hypogaea L.) variety VRI-1 
seedlings 

 
 
 
 
 
 
 
 
* Percent over control values are given in the parenthesis 

Morphometrical parameters 
The various growth parameters like root length, 

shoot length, seedling length, number of lateral roots, 
root/shoot ratio and tolerance index values were 
presented in Table 2. 
 
Table 2. Chnges in the morphological parameters of groundnut 
(Arachis hypogaea L.) var. VRI-1 seedlings as affected by mercury 
treatment 

 
 
 
 
 
 
 

* Percent over control values are given in the parenthesis 

The maximum values in root, shoot and seeding 
length are 6.06, 13.20, and 19.25 cm respectively at 
control of VRI-1. The minimum values recorded are 3.12, 
7.70 and 10.82 cm respectively at 100 mg kg-1 
concentration. The dry weight  root, stem, cotyledons and 
leaf of groundnut  seedlings were expressed in Table 3. 
The results indicate that the maximum root, stem and leaf 
dry weights were recorded  at control of VRI-1 seedlings 
0.044, 0.131 and 0.039 respectively. The minimum dry 
weight of root, stem, and leaf were  observed at 100 mg 
kg-1 mercury treatment (0.020, 0.080 and 0.017). The 
maximum dry weight of cotyledons of groundnut 
seedlings was found at control of VRI-1 seedlings 0.049 
and the minimum value was observed at 100 mg kg-1 
mercury treatment  s(0.016). 

 
Photosynthetic pigments 

The chlorophyll-a, b, total chlorophyll and carotenoid 
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contents of groundnnut seedlings were presented in 
Table 4. The maximum amount of chlorophyll a, b, total 
chlorophyll carotenoid contens (viz., 0.750, 0.693, 1.443 
and 0.461) were observed at control of VRI-1 seedlings. 
The minimum values of chlorophyll a, b, total chlorophyll 
and carotenoid contents (viz., 0.401, 0.335, 0.736 and 
0.273) were recorded at 100 mg kg-1 mercury treatment. 
 
Table 3. Dry weight (gm plant-1 of groundnut (Arachis hypogaea  
L.) var. VRI 1 seediling under various treatment of mercury 

 
 
 
 
 
 
 
 
 
 
 

* Percent over control values are given in the parenthesis 
 
Table 4. Effect of different mercury concentrations on the pigment 
contents (mg g-1 fresh weight) of groundnut  (Arachis hypogaea  
L.) var. VRI-1 seediling 

 
 
 
 
 
 
 
 
 
 

* Percent over control values are given in the parenthesis 
 
Table 5. Variation in sugar content (mg kg-1 fresh weight) of groundnut 
(Arachis hypogaea  L.) var. VRI-1 seediling under different treatment of 
mercury 

 
 
 
 
 
 
 
 
 
 
 

* Percent over control values are given in the parenthesis 

The sugar content of root, stem and leaf of 
groundnut seedlings were presented in Table 5. The 

maximum sugar content of root, stem and leaf was found 
at control viz., 4.016, 4.870 and 5.637 of VRI – 1 variety. 
The minimum suger content of root, stem and leaf was 
observed (2.269, 2.902 and 3.600 respectively)  at 100 
mg kg-1 mercury treatment. The starch content of 
groundnut root, stem and leaf are furnished in Table 6. 
The results indicated that the maximum starch content of 
root, stem and leaf (viz., 3.614, 4.383 and 5.073) were 
observed at control of VRI-1. The minimum starch 
content of root, stem and leaf (2.042, 2.612 and 3.240) 
were observed at 100 mg kg-1 mercury treatment. 

 
Table 6. Starch content (mg gm-1 fresh weight) of groundnut ( 
Arachis hypogaea  L.) var. VRI-1 seediling as affected by mercury 
concentrations 

 
 
 
 
 
 
 

 
 
 
* Percent over control values are given in the parenthesis 
 
Table 7. Effect of mercury on amino acids content (mg kg-1 fresh 
weight) of groundnut (Arachis hypogaea  L.) var. VRI-1 seediling 
 
 
 
 
 
 
 
 
 
 
* Percent over control values are given in the parenthesis 
 
Table 8. Changes in protein content (mg kg-1 fresh weight) of groundnut 
(Arachis hypogaea  L.) var. VRI-1 seediling  treated with different  
concentration of mercury 
 
 
 
 
 
 
 
 
 
 
 
* Percent over control values are given in the parenthesis 

The maximum amino acids content of root, stem and 
leaf were observed at control (viz., 7.083, 7.985, 9.072) 
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of VRI-1. The minimum amino acids content of root, stem 
and leaf of the seedlings were seen at 100 mg kg-1 soil 
mercury treatment (viz, 4.101, 4.841 and 5.800). The leaf 
possessed higher amino acids content than the stem and 
root in Table 7. The protein content of root, stem and leaf 
of groundnut seedlings of VRI-1 were furnished in Table 
8. The results indicate that the higher protein content of 
root, stem and leaf were observed in VRI-1 (viz., 15.283, 
21.780, 26.562) at control. The lower protein content of 
root, stem and leaf were found to be at 100 mg kg-1 
mercury treatment (8.840, 13.109 and 17.501).  

Seedling stage is the most sensitive stage in the life 
of a plant and hence, more susceptible to physical and 
chemical adversities. The present study showed a 
progressive decline in seedling growth with a steady 
increase in mercury treatment. It is in conformity with the 
results of Rotheberger and Galitz (1977). The control 
plant exhibited higher protein content than the treated 
ones. These results are in agreement with the findings of 
Levitte (1980). 

The uptake and accumulation of mercury in various 
parts of the plants namely stem, root, leaf and seeds 
showed a gradual decrease with the steady increase in 
mercury treatment. It can be concluded that the VRI-1 
variety of groundnut was proved to be tolerant to 
mercury. 

Hence it can it is recommended that the variety  
VRI-1 can be cultivate in the soils contaminated with 
mercury and chloralkali plants which use mercury as an 
electrode in cells for the manufacture of caustic soda and 
chlorine effluents. This will prevent considerably the 
extent of damage caused by mercury on groundnut to a 
certain extent. 
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