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Abstract---The current study was conducted on the Eichhornia 

crassipes plant after collecting it, from the Ghazi River, one of the 

water channels branching from the Najaf Sea in the city of Najaf Al-

Ashraf to reveal about its ability to absorb existing Nickel in the 

contaminated water of the Kufa River. The plant was dosed weekly 
with 7.1 mg/L of Nickel for 21 days after acclimatization plant in 

laboratory using plastic basins (10 L capacity) of equal dimensions, 

and accumulated inside its tissues when compared with control 

basins where, the concentration of Nickel in the roots was 0.59 mg/kg 

and in the leaves 0.32 mg/kg.As for the percentage of removal of 

Nickel mineral from water, the results showed the ability of 
E.crassipes to absorb Nickel to 99.4% of the total concentration it, in 

water. Then, the removal rate gradually decreased at the end of the 

experiment as a result of continuous bioaccumulation within its 

tissues until the Nickel absorption rate decreased to 94.4% of the total 

concentration. This leads us to the hypothesis that the E.crassipes 

has a high Nickel absorption capacity in the first days and gradually 
decreases as the element continues to accumulate inside the tissues 

of the plant. 
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Introduction 

 

The Nickel  is found in acidic environments and is present in the form of oxides, 

carbons and slicks with iron (Al-Shammari, 2006) and in sulphide ores, and is 

present in some Iraqi fertilizers, and corresponds to cobalt in chrome, copper and 
manganese materials, and is deposited with manganese granules and is present 
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in clay metals, solid household waste and animal fertilizer, nickel is considered 

from  toxic ions that cause nausea, intestinal disorders and lung cancer, and the 

standard specifications allowed for ion nickel in natural waters amounted to 0.02 
ppm the World Health Organization for 2007 and Iraqi, Specifications for 2001, it 

occurs in igneous rocks as a free metal or together with iron. Its atomic number 

28 in the periodic table and its atomic weight is 58.71 and nickel is a hard and 

heavy metal and its concentration naturally in soil and water is less than 100, 

0.005 respectively   (McIlveen & Negusanti, 1994). Ni is also introduced to the 

environment from human activities such as mining, fuel burning, domestic and 
industrial waste and the use of organic fertilizers  (Alloway& Salih, 1995) Also 

plays a role in metabolism in micro-nitrogen-proven technologies as it is essential 

for the action of the Nitrogenase enzyme and has an impact on the process of seed 

formation in the plant (Wetzel, 2001). Polluting water and soil with nickel has 

become a global problem (Salt et al., 1995; Hadi and Aljanaby, 2022). In recent 

years, it has been inciting the contamination of nickel by all the world, including 
Asia, America and Europe (Zhao et al., 2008). Nickel is a key element of the plant, 

but the concentration Ni of plant species is very low (0.05 – 10 mg/kg dry weight) 

(Nieminen, et al., 2007). The plant is absorbed of nickel by the root system via 

passive diffusion and active transport (Seregin & Kozhevnikova, 2006), the 

absorption of nickel by the plant depends on its concentration in soil or water and 

the metabolism of the plant and the acidity of the soil or water and the presence 
of other metal (Cataldo et al., 1978; Aschmann &  Zasoski, 1987; Podar et al., 
2004; Antoniadis et al., 2008). Water hyacinth is effective in removing 

contaminants present in sewage and wastewater such as organic pollutants and 

heavy metal (Loan et al., 2014)  Eichhornia. crassipes is one of the best 

macrophytes to be used as a phytoremediation agent because it removes 

pollutants from wastewater efficiently while having a high tolerance to the 

polluted environment (Ebel  et al ., 2007; Medhat and Aljanaby, 2022),  
Phytoremediation  is a modern technique that has a wide importance in the field 

of wastewater treatment because of many advantages, especially low cost, which 

is environmentally friendly technology (Dadrasnia et al., 2015). Nearly 400 taxa of 

terrestrial plants have been identified as hyper accumulators of various 

metalloids and metals (Ni, Cu, CD, Mn, Zn, Pb, Co, TL, Sb, As and Se) (Baker et 
al., 2000).  

 
Material and Methods 

 

Collection of plants 

 

The current study conducted between December 2021 to February 2022. Where, 

collected aquatic plants Eichhornia crassipes from Al-ghazi river (one of the small 
reveries of Sea Al-Najaf) in Najaf city .They were brought to the laboratory in 

polyethylene bags and well washed with river water. Then, they were washed 

several times with tap water to clean from the dirt and materials that attached 

then, planted for 14 days to adapt the plant to live in the tap water basins. The 

aquatic plant was checked using Iraq-specific references (Al-Saadi and Al-Mayah 

1983). While polluted water taken from Kufa River / Al-Brakiya region where 
discharged water from Water Treatment Station (WTS). 

 

 



         

 

12420 

Experimental design 

 

The experiment was designed as 12 basins Then, placed plants for 2 week in the 

adaptation basins (enclosures filled with tap water where samples are placed 
before planting); after acclimation, the samples transport to agriculture 

enclosures; it’s a plastic enclosures all were equal dimensions (40cm length x 

25cm width x 20cm height) filled with 10 liters of water per enclosure and water 

level was in each enclosure maintained at a same level (compensate the shortfall 

resulting from evaporation). Then, plant was exposed to chosen concentrations of 

the Heavy Metals (nickel=7.1mg/l) in (0, 7th and 14th ) day, , and the 
measurements were taken every 7 days in (7th, 14th and 21st ) day, with constant 

Conditions for all containers (Figure 1). 

 

 
Figure 1: Eichhornia crassipes plant during lab culture 

 

Nickel solution   

 

A standard solution of nickel was prepared with a concentration of (1000 ppm) 
from dissolving 1 gram of pure nickel metal in a few concentrated nitric acid and 

then diluted with distilled water and the acid value was equated by adding a 

strong alkaline (sodium hydroxide) until the acid value is equal (pH=7) and then 

the volume was completed to 1000 ml with distilled water to become the final 

focus (1000 ppm) pure metal.  

 
Plant samples 
 

Prepare the samples for digestion: the plant samples exposed to the heavy metal 

were brought and washed in tap water 3 times, then washed with distilled water 3 

times, the root parts were isolated from the parts of the leaves, cut into small 
pieces to facilitate the drying process, placed in glass implant dishes and placed 

in the oven at a temperature of 60 0c, until the samples reached the stage of 

complete dehydration and weight stabilization. The samples were then crushed 

with a ceramic mortar to avoid contamination, after completing the process of 

drying and grinding plants, ready to digest. 
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Results  

 

Nickel  (Ni) metal concentration in water 
 

Control basins didn't record clear values of the amount of nickel in water, ranging 

between 0.0029mg/l to 0.0017mg/l throughout the experiment, while treatment 

basins recorded a continuous increase over the study period, which was less 

valuable in the first day with 0.0021mg/l and 0.0396 mg/l in the 21ts day (table 

1). Where the value in the leaves rise in 7th day to reach the highest absorption in 
14th and then this value decreases and rises in the roots of the basins of 

treatment. 

 

Table 1: Concentration of Ni mg/L in water 

 

Duration   
Control Treatment LSD P- value 

Mean ±SD Mean ±SD 

0.00042 0.0001* 

0 day 0.0021±0.0001 0.002±0.0003 

7 days 0.0029±0.0002 0.004±0.0001 

14 days 0.0017±0.0001 0.005±0.0007 

21 days 0.0017±0.0002 0.04±0.0005 

 
Nickel (Ni) concentration in the roots 

 

Control basins recorded a rise value during 14th days and then returned to 

decline in the last 7 days. So, the highest reading was in the 14th day with 0.0352 

mg/kg and the lowest reading in the 21st day with 0.0074 mg/kg while the 
treatment basins saw a continuous rise, so it was the lowest reading at the first 

day by 0.0135 mg/kg and the highest reading in the 21st day with 0.59255 mg/kg 

(table 2). 

 

Table 2: Concentration of Ni mg/kg in Root 

 

Duration   
Control Treatment LSD P- value 

Mean ±SD Mean ±SD 

0.00027 0.0001* 

0 day 0.014±0.0001 0.014±0.0001 

7 days 0.014±0.0001 0.014±0.0002 

14 days 0.035±0.0002 0.017±0.0001 

21 days 0.007±0.0002 0.593±0.0005 

 

Nickel element in the leaves   
 

Control basins recorded a rise at the beginning of the experiment and then 

gradually decreased over time where they were the highest value in 0 day with 

0.0871mg/kg while the lowest reading appeared in the 21st day with 0.0074 
mg/kg. On the other hand, treatment basins recorded a high rise during the first 

14 days even 0.3267 mg/kg and then declined in 21st day to reach the value of 

0.0349 mg/kg (table 3). 
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Table 3: Concentration of Ni mg/kg in Leaf of control and treatment basins 

 

Duration  
Control Treatment LSD P- value 

Mean ±SD Mean ±SD 

0.00044 0.0001* 

0 day 0.087±0.0001 0.087±0.0002 

7 days 0.087±0.0005 0.048±0.0003 

14 days 0.017±0.0003 0.327±0.0006 

21 days 0.007±0.0001 0.035±0.0004 

 

Discussion     

 
Nickel concentration in water  

 

Non-recording any value is adding of Nickel to the control basins, but showed 

high value of the treatment basins is due to the addition of this metal to these 

basins. 
 

Nickel content in root 

 

The height of the nickel element at the roots of the control basins is due to the 

fact that the plant absorbed the element in the water and after the metal ran out 

it gradually began to decrease, but the constant rise in the roots of the treatment 
basins is due to the continuous addition of this element to the basins. 

 

Nickel content in leaves 

 

The high value of nickel in plant leaves in control basins is due to the absorption 
of nickel coming from the root, which the root absorbed from the water during the 

early days and after the quantity finishing, the supply of the leaves with the 

element stopped by the root . The decrease in the element in plant leaves in 

treatment basins, after a rise seen in the leaves in the early 14 days has several 

explanations that may have been disposed of by different mechanisms as 

mentioned earlier, This element can be consumed by other microorganisms 
coexisting on these plants and we have observed the presence of these organisms 

(Insects) during the experiment. Peterson et al., (2003) contrast with the mineral 

concentration in invertebrates they collected in Portugal, where they are with and 

against over accumulation species, where they found an increase in nickel 

concentration in the Invertebrates present in nickel-accumulating places, 

suggesting that nickel may be transported within dietary levels. 
 

Conclusions  

 

1- The ability of the water hyacinth plant to phytoremediation plants by 

absorbing heavy elements in contaminated water and accumulating them 
within their tissues.   

2- It was observed that the peak absorption of heavy elements by root was in 

21ts day. 

3- Eichhornia crassipes plant was distinguished by its superior ability to 

remove the elements of nickel from contaminated water. 
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