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Summary:

This study was included field and laboratory work. The field work included
collecting water samples from four stations (Al-Najibiya Power Plant, Al-Haritha
Power Plant, Paper Factory and Nahr Bin Omar Oil Fields) in Shatt Al-Arab River

during the winter and summer seasons of 2021.

Two locations were selected for each station near the wastewater drainage
pipe and at a distance of 1 km from the drainage pipe to assess the water quality
based on the physical and chemical properties of the Shatt Al-Arab River as well as
the measurement of some heavy metals (Boron (B), Barium (Ba), Strontium (Sr) and
Iron (Fe)) and compare them to global determinants. The Physiochemical
measurements of water showed that water temperature, pH, and Biological oxygen
demand (BODs) values for all study stations were within the acceptable ranges,

except the Strontium (Sr) permissible limits.

The laboratory work included the Phytoremediation in order to identify the
efficiency of Ceratophyllum demersum L. and Potamogeton crispus L. plants in
removing the metals measured in Shatt Al-Arab River, which was (Boron, Barium,

Strontium, Iron) and preparing five concentrations 1,5, 20, 40 and 80 ( mg/L).

In addition to the presence of a control treatment (the plant without the heavy
metal) in laboratory experiments, each of which lasted for 30 days, and some toxic
effects were estimated in the two plants and compared with the control containers

for both plants.

In Phytoremediation experiments, pH and EC was measured, the

concentration of the residual four metals in the aqueous solution was determined,



and the removal efficiency was calculated. In addition to plant tests that included
measuring the concentration of heavy metal inside the plant, calculating the
bioconcentration factor, the relative growth rate, and measuring the fresh and dry
weight. For both the concentration and control containers, the Tolerance Index Ratio,

total chlorophyll concentration, and protein and proline percentages were measured.

During the experiment, pH values in the water of the two plants' containers
increased, ranging from 7.4 - 7.9 in the concentration containers of all metals,
compared to 7.8 - 7.9 in the control containers of C. demersum, while the pH values
of P. crispus in the concentration containers were 7.3 - 8.4, and control containers

ranged from 7.4 -7.6 .

The present study found that at high concentrations of the metals, electrical
conductivity values increased, reaching 0.67 - 0.82 mS/cm at 80 mg/L in the end of
the experiment for the plants C. demersum and P. crispus. For both plants in the
containers with and without heavy metals, the concentration of the residual of heavy
metal in the aqueous solution decreased continuously. The C. demersum was the
most efficient in decreasing the concentration of components in the aqueous solution
by increasing the exposure time. When calculating the removal efficiency, the C.
demersum was the most efficient in removing the four metals, as the removal
efficiency was 61.7%, 29.5%, 83.6% and 97%, respectively, while the P. crispus
plant had the removal efficiency of 63.6%, 49%, 51.6% and 58.1%.

Removal is evident in the order Fe > Sr >B > Ba for C. demersum, While
the removal is evident in order B > Fe > Sr > Ba for P. crispus. The concentration
of the metals inside the plant increased as the exposure metals increases. With a

concentration of 22.32 mg/g, the C. demersum accumulated the most Barium, while



the plant P. crispus accumulated the metal with a concentration of 11.35 mg/g for

the same metal.

When the BCF of C. demersum and P. crispus was determined, the maximum
BCF was identified in Iron at a concentration of 1 mg/L, with values ranging from
0.58 t0 0.97, respectively, while the lowest BCF was identified in Boron at 80 mg/L,

with values of 0.094 in C. demersum and 0.086 in P. crispus.

Due to that C. demersum was most impacted by the Boron metal, the
investigation of some of the hazardous effects of heavy metals included the fresh
weight and relative growth. In comparison to the control containers and the P.
crispus, the relative growth rate at the end of the experiment was 0.54 - 0.69 at
consternations of 1 and 80 mg/L, respectively. Boron's relative growth rate ranged
from 0.51 t0 0.68 .

C. demersum was the most tolerant plant in majority of the studies for the four

metals in terms of percentage of tolerance index.

Total chlorophyll levels similarly declined in C. demersum and P. crispus as
heavy metal concentrations increased, reaching 8.46 and 8.02 pg/g at the end of the
experiment, respectively, compared to the control containers, which recorded 2.58
and 1.03 pg/g for both plants. When the concentrations were increased, the
proportions of proline increased as well as did the proportions of all the other

components evaluated, when compared to the control containers.
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