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 ARTICLE INFO    ABSTRACT 
 

An attempt has made to study the accumulation of heavy metals such as copper and cobalt in 
Eichhornia crassipes (Mart). Solms, as bioaccumulation of this compounds leads to some alteration to 
its metabolism and physiological processes. The study was conducted by treating the plant Eichhornia 
crassipes (Mart). Solms with 800μM of Co and Cu separately and compared with the one kept as 
control. At the end of 60th day ICP-AES studies proved the presence of heavy metals  on the leaves, 
petioles and roots of the plant. 
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INTRODUCTION 
 
An ecosystem is a community of living organisms (plants, 
animals, and microbes) in conjunction with the non living 
components of their environment (things like air, water and 
minerals soil), interacting as a system (Tansley, 1935). An 
organism is always in the state of perfect balance with the 
environment. The favorable unpolluted environment has a 
specific composition. When this composition gets changed by 
addition of harmful substances, the environment is called 
polluted environment and the substances that pollutes it are 
called pollutants.  Water pollution occurs when pollutants are 
discharged directly or indirectly into water bodies. Among 
various water pollutants, heavy metals are of major concern 
because of their persistent and bio-accumulative nature. They 
are highly toxic and cause ill effects at very low concentrations 
(Little, 1977). Eichhornia crassipes (Mart.) Solms is a free 
floating aquatic plant well known for its removal of pollutants 
from water (Mishra et al., 2007). Present study aims to 
determine the impact of heavy metals on the morphology and 
phytochemical characters of the plant and also to analyze the 
amount of heavy metal accumulation in leaves, petiole and 
roots, at the end of 60th days using Inductively Coupled Plasma 
Atomic Emission Spectroscopy (ICP-AES). 
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MATERIALS AND METHODS 
 

Before starting the experiment, young plants of E. crassipes 
was collected from Chittoor river of Ernakulam District and 
Kerala state. The plants were acclimated to room conditions 
for a short duration prior to experimentation. Tanks of similar 
size were taken. Eight liters of distilled water had been added 
to each tank. Eichhornia plants were introduced. Stock 
solution of heavy metal Copper and Cobalt are prepared. For 
this 800μM of Cu and Co weighed and separately treated with 
eight liters of distilled water. Metallic solution kept in the 
tanks considered as treated condition and the other tank to 
which no metallic solution was added considered as controlled 
condition. The tanks were then transferred to an open place. 
For each treatment 3 replicates were maintained. At a regular 
interval of 20 days after introduction into the tank the 
morphological parameters like height of the plants, diameter of 
leaves, length of the petioles, diameter of petioles, length of 
roots were recorded and comparison was made with the 
control. For each treatment 3 replicates were maintained. 
Foliar features like stomatal index and palisade ratio were 
studied using microscope. In Phytochemical analysis, test for 
tannins and alkaloids were done. Estimation of chlorophyll, 
carotenoids and carbohydrates was also carried out. ICP-AES 
was performed to know the accumulation of heavy metals such 
as copper and cobalt in the leaves, petioles and roots of the 
plant at the end of 60th days. 
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RESULT AND DISCUSSION 
 
In the present study, it was evident that the plants in the treated 
conditions shows decrease in the growth and development. 
Control showed highest value in the plant height, while both 
the treated conditions showed the lowest. In all the 
morphological parameters, such as diameter of the leaves, 
length of petioles, diameter of petiole, number of leaves,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
length of rootsthe control shows highest value (Table 1- 2). A 
significant inhibitory effect in the presence of heavy metals 
(Cd, Pb and Mn) on the morphological growth was reported by 
(Agarwala et al., 1977 and Misra, 1984). Heavy metal toxicity 
retards growth of the plants. Foliar features like stomatal index 
and palisade ratio revealed higher values in control than 
treated conditions (Table 3). Polluted environment has 
decreasing effect on stomatal frequency. When there is 

Table 1. Effects of cobalt and copper on growth parameters in Eichhornia crassipes (Mart.) Solms 
 

 
 

Table 2. Effects of cobalt and copper on length and diameter of petiole and length of roots in Eichhornia crassipes (Mart.) Solms 
 

 
 

Table 3. Effects of cobalt and copper on stomatal index and palisade ratio  in Eichhornia crassipes (Mart.) Solms 
 

 
 

Table 4. Preliminary Phytochemical screening of extracts in control and treated plants of Eichhornia crassipes (Mart). Solms 
 

 
++ :  High precipitation,  + : Moderate precipitation,  - : Absent 

 

Table 5. Estimation of chlorophyll, carotenoids and carbohydrates in different conditions in Eichhornia crassipes (Mart.) Solms 
 

 
 

Table 6. ICP-AES studies in different conditions in Eichhornia crassipes (Mart.) Solms. and in water samples 
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decrease in stomata number, gases exchange in the plant gets 
reduced. This effects photosynthesis and respiration. These 
observations are in agreement with those of (Fuhrer, 1988; 
Inamdar et al., 1984) 
  
In phytochemical analysis, tannins were present only in control 
plants. Alkaloids and carbohydrates were present in all the 
three conditions but control plants showed high precipitation 
and both the treated conditions showed moderate precipitation 
(Table 4). It was analyzed that the use of heavy metals like 
Cobalt and Copper affect the growth and reproduction in 
plants. Usually the application has a negative impact when 
applied commercially and carelessly. Absence of Tannins and 
lesser precipitation of alkaloids and carbohydrates in 
comparison with control however show that the heavy metal 
does accumulate in plant parts causing some alteration to its 
metabolism and physiological processes. Higher concentration 
application of the heavy metals naturally stunts the growth, 
development and reproduction of the plants. Studies of [4, 12] 
also supported these findings. Estimation of chlorophyll and 
carotenoids revealed that the concentration is higher in control. 
Lowest concentrations were present in copper treated 
conditions than cobalt treated conditions. Similar observations 
was reported by [11] Estimation of carbohydrates also 
revealed that highest concentrations were present in control 
plants and lowest concentration in copper treated conditions 
(Table 5). From ICP-AES studies, it is found that copper was 
accumulated in leaves, petioles and roots at toxic levels 
followed by those treated with cobalt (Table 6). Many 
scientists have worked out the effect on accumulation of heavy 
metal [2,3,5]. More was accumulated by the roots of 
Eichhornia crassipes and lesser amount in petioles.  The result 
showed the effect of higher level of bioaccumulation by the 
plant, which shows a low level of heavy metal present in the 
water samples [14]. The higher concentration of metals in 
aquatic weed signified the bioaccumulation that lead to 
filtration of metallic ions from the polluted water. 
 
Conclusion 
 
The result of the present study clearly indicated that even at 
lower concentrations of heavy metals the plant showed 
reduced growth rate and it is also harmful to humans as well as 
animals. From the results obtained, it can be stated that a small 
amount of heavy metals has a negative impact on the growth 
of the plant and it has shown to accumulate large amount of 
metals in its parts which is said to be major cause of heavy 
metal poisoning, pollution and bioaccumulation. From the 
phytoremediation perspective, it was concluded that 
Eichhornia crassipesis a promising plant species for 
remediation of natural water bodies polluted with heavy 
metals.  
 
 
 
 
 
 
 
 
 
 
 

Smaller concentrations of the applications of heavy metals 
naturally stunts the growth, development and reproduction of 
the plants. Its deleterious effects can be far reaching.  

 
REFERENCES 
 
Agarwala, S.C., Sharma P.N., Navita, B.D, 1977. Effect of 

Iron supply on the growth and activity of certain 
coenzymes in barley in Sand culture. 

Andre, I., Schneider, H., and Rubio, J., 1999. Absorption of 
heavy Metal ions by the nonliving biomass of freshwater 
macrophytes Environ. Sci. Technol, 33, 2213-2217. 

Arora, A., Saxena, S., and Sharma, D.K., 2006. Tolerance 
Andphytoaccumulation of chromium by three Azolla 
species. W.J.Microbiol. Biotechnol., 22, 97-100. 

Balsberg-Pahlsson, A.M., 1989. Toxicity of heavy metals (Zn, 
Cu, Cd, Pb) to vascular plants: A litereature review. Water 
air Soil Pollut., 47, 287-319 

Brix, H., and Schierup, H., 1980. The use of aquatic 
macrophytes in water pollution control. Ambio., 18, 100-
107. 

Fuhrer.j, 1988. Ethylene biosynthesis and cadmium toxicity in 
leaf tissue of beans, plant physiology, 70; 162-167. 

Inamdar, J.A. and Chaudhary, G.S. 1984. Effects of 
environmental pollution on leaf epidermis and leaf 
architecture. J. Pl. Anat. Morph. 1: 1-7. 

Little L.W, 1977.  Water Pollution. Contr. Fed., 49: 1244 – 
1254. 

Mishra, K.K., Rai, U.N., and Prakash, O., 2007. 
Bioconcentration and phytotoxicity of Cd in Eichhornia 
crassipes. Environ. Monit. Assess., 130, 237-243. 

Misra S.R. 1984. Analysis of the effects solid waste extracts of 
a caustic- chlorine factory on growth and physiology of 
rice seedlings. Ph.D. Thesis, Berhampur University, 
Berhampur, India. 

Nag, P., Paul, A.K., and Mukherji, S. 1981. Heavy metal 
effects in plant tissues involving chlorophyll, 
chlorophyllase, Hill reaction activity and gel 
electrophoretic patterns of soluble proteins. Indian J. Exp. 
Biol. 19: 702-706. 

Nielsen, L.K. 1971. Effect of deleterious concentration of 
mercury on photosynthesis and growth of Chlorolla. 
Pyronoidosa, Plant physiol. 24: 556- 561. 

Tansley, A.G. 1935. “The use and abuse of vegetational terms 
and concepts”. Ecology 16 (3): 284-307. 

Woverlton, B.C., and McDonald, R.C., 1978. Bioaccumulation 
and detection of trace levels of cadmium in aquatic systems 
by Eichhornia crassipes. Environmental Health 
Perspectives, 27, 161-164. 

 
 
 

 
 
 
 
 
 
 

******* 

2998                  Asian Journal of Science and Technology Vol.07, Issue, 05, pp.2996-2998, May, 2016 
 


