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INTRODUCTION 
The civilized, industrial, agricultural, economical and 
scientific progress of man led to appearance of 
destroying pollutants in the environment especially in 
aquatic environment. The human normally cause 
damage in the normal balance of environment that 
happen during industrial progress, which adds new 
materials into ecosystem [1]. Al-Aney, (2012) showed 
that the most dangerous types of environmental pollut-  

 

 

 

 
 

 
 
 
 
 
 
 
 
 
ion [2]. Other studies reported the biological pollutants 
in the surfaces water of Iraqi providences [3, 4]. The 
water covers a wide area of the globe, and each of air 
and soil pollutants are doomed final to water either 
directly or indirectly, as water consists a greater part of 
the composition of different living cells and any vital 
process cannot take place without an aqueous 
medium.  Heavy  metals  represent the most important 
 
 
 
 
 
 
 

ABSTRACT  

The current study included an assessment the ability of Ceratophyllum demersum Phytoremediation of 
cadmium in accumulative concentration by measuring the heavy metal in the tissues of the plant to check 
the ability of C. demersum  to reduce or eliminate the harmful and toxic effect, which  resulting from this 
type of pollutants in the most important ecosystem. In present study the plant was grown in natural 
conditions for two months and treated to two concentrations of cadmium (3.714, 4.952 mg/l). The samples 
of water and a certain weight of the plant were taken before and after treating with cadmium chloride in 
order to estimate the level of cadmium in these samples before and after treatment. The residual amount of 
cadmium in the water and also in the plant has also been calculated at different time intervals (3, 6 and 9 
days). The present study showed that cadmium accumulated rapidly in the plant and increased dramatically 
with time, thus the highest level of cadmium was observed at day nine. C. demersum showed high ability to 
remove cadmium and was at the ninth day of the experiment and that was 1.53, 1.089 mg /l) when 
exposed to 3.714, 4.952 mg /l of cadmium respectively. The current study proved strongly the ability of C. 
demersum to eradicate the cadmium in ecosystem. 
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sorts of contaminant in the environment. Heavy metals 
are conventionally defined as elements with metallic 
properties and an atomic number >20. Most of 
industrial activities are potentially contributing to 
produce heavy metals [5]. The most common heavy 
metal contaminants are Cd, Cr, Cu, Hg, Pb and Zn. 
Previous study [6] mentioned that the cadmium is one 
of the most toxic heavy metals. Cadmium, a non-
essential toxic metal, enters into the aquatic 
environment through industries like electroplating, 
batteries, chemicals and various other applications [7].  

C. demersum can be sorted as a bio-filter for heavy 
metals, such as Cd, pb and Ni [8-13]. The previous 
study showed the efficiency of C. demersum as a 
metal phytoremediation [14]. The high contents of 
heavy metals in the tissues of C. demersum are due 
to the ability of this species to adsorb heavy metals 
[15, 16]. The accumulation of Cd in aquatic plants and 
their subsequent toxic effect has been reported by 
several investigators [8]. According to the importance 
of water and aquatic plants in the aquatic system and 
for the existent many pollutants that damage the 
aquatic system and decrease the nutrient levels. It is 
important to find out a new method to stop or even to 
decrease this damage. The method is phytorem-
ediation.                 

MATERIALS AND METHODS 
Four samples were collected from the water channel 
of Baghdad University; this channel is provided with 
water from the Tigris River. The samples were 
collected from the station near the Graduate Institute 
of Accounting Studies. The collected plant (C. 
demersum) put in three conical flasks filled with one 
liter of the water. The flasks, which have been the 
plant grow, adapted and acclimated before and 
after treatment with salt cadmium chloride. In this 
experiment the two conical flasks put outdoor of the 
laboratory to expose to natural environmental 
conditions for the plant growth. The plant treated with 
two concentrations of cadmium chloride (3.714 and 
4.952 mg/l). 0.5 gm of the plant was dried in oven at 
70 ºC for overnight. The plants were collected at 
different time intervals (3, 6, 9 days) the standard 
previous method was followed [16]. Many environm-
ental conditions were measured such as pH, tempera-
ture, electrical conductivity and salinity according to 
previous study [17]. The following equation was used 
to measure the percentage of salinity:  

 

 
 
The method of Evan and Engal [18] was used to 
measure the bio-concentration factor (B.C.F), the 
following equation was applied for this purpose: 

 
 

RESULTS AND DISCUSSION  
Ranges of these parameters were studied out the 
door, where the water temperature ranged from 10 to 
19 ºC, and the average values of electrical conductivity 
ranged from 888 to 889 µS/cm. The salinity was from 
0.5530 to 0.550 ppt and the range of pH from 7.3 to 7. 
All these results coincided with many studies undergo 
with the same conditions [18-22]. 

ANOVA test was used to estimated the differences in 
case of both applied concentrations (3.714 and 4.952 
mg/l) of cadmium chloride, which treated the plant in 
natural conditions. The result of accumulation of 
cadmium in plant tissue was shown in fig 1.   
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Fig. 1 The concentration of accumulative Cd in plant tissue at 
different time intervals. *, P<0.05; **, P<0.001. 

The results show that when the level of Cd in plant 
tissue in creased dramatically with time. The highest 
level of deposited Cd was observed at day nine. The 
significant increase of Cd level in plant tissues was 
observed at time point of 6th (P<0.05) and 9th 
(P<0.001) day post plant exposing to Cd. Moreover, 
the level of deposit Cd in plant tissue related positively 
with concentration of Cd in experimental area. In 
contrast, the level of Cd in water was decreased 
dramatically with time thus the lowest level of Cd was 
observed at day nine (fig. 2). The highest 
accumulative of Cd in water was at the 3rd day. The 
statistical analysis showed high and significant 
accumulation of cadmium in water at the day 6 
(P<0.05), and highest decrease in the accumulative of 

Al-Ubaidy HJ , Rasheed KA.  (2015) World Journal of Experimental Biosciences. Vol. 3, No. 1: 14-17.                           



 16 

cadmium was appeared at day nine (P<0.001) as 
compared with the concentration of Cd at zero time. 
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Fig. 2 The concentration of accumulative Cd in polluted water at 
different time intervalus. *, P<0.05; **, P<0.001. 

All experiments occurred in natural conditions (batch 
system), where the plant in the stagnant water can 
absorb the real amount of its capacity. Previous study 
[23] showed that the viability of C. demersum in 
accumulating Ni at different concentrations (0, 1, 2, 4, 
and 6 mg/l), the results also showed that C. 
demersum was highly effective in removing Ni from 
the constructed running medium. But in slow removal 
rate (50%) and when plant grows more, with 
increasing of its biomass, it can accumulate more Ni in 
its body. Great removal efficiency and high Ni 
accumulation capacity make C. demersum an excel-
ent choice for heavy metal phytoremediation. 

The Bio-concentration factor 
The bio-concentration factor has decreased with 
increasing of cadmium concentration in water basins 
and bio-concentration factor in  the treatments for 
each experiment increase within the tissue of a plant 
at the same time the cadmium concentration 
decreased in water basins growing over day 
experience and this view is consistent with previous 
study [24], which focused on Cu, Ni and Zn 
phytoremediation and translocation that most 
coefficient bio-concentration values of nickel and zinc 
increase in the Nile flower plant whenever the  
concentrations of the mentioned elements decreased 
coefficient values. 
Khan et al. [9] showed that the bio-concentration 
factor (B.C.F.) is more significant than the amount 
accumulated in plants since it provides an index of the 
ability of the plants to accumulate metal element with 
respect to the element concentration in water. The 
present study showed that the bio-concentration 
factor of cadmium in C. demersum was shown 
in table 1. Where, C. demersum exposure to the 
treated concentrations of cadmium (3.714 mg/l and 

4.952 mg/l) at different time intervals (3, 6, 9 days) led 
to an increase in the bio-concentration in the plant 
tissue. The increase in bio-concentration was 
concomitant with increase in the duration of exposure 
to Cd. The concentration of Cd in plant tissue was 
0.308 mg/l at the day nine at exposure concentration 
of Cd 4.952 mg/l. The lowest bio-concentration (0.178 
mg/l) was observed at 3 day of experiment and at the 
lowest exposure concentration of Cd (3.714mg/l) 
(table 1). The present study provides strongly the 
affectivity of C. demersum in Cd bioremediation in the 
natural environmental condition.   

Table 1. The bio-concentration factor of Cd in C. demersum at 
different time intervals and at different concentrations of Cd. The 
experiment was done under natural environmental conditions. 

Duration of exposure 3.714 mg/l 4.952 mg/l 
 3 days 0.178 0.173 
 6 days 0.229 0.251 
 9 days 0.293 0.308 
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