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ABSTRACT
This study was carried out on EI-Sharge Water Treatment Plant in EI-Mansoura
city to follow up various types of zooplankton, certain physicochemical
parameters and their possible role in the efficiency of the water treatment
process. The relative percentage of Protozoa to the total zooplankton ranged
from 93.3 to 86.5% and from 94.6 to 84.9% in the Nile and El-Mansouria
influents; respectively while those of rotifers, worms and insect larvae were
fewer and more or less similar to each other. The highest and lowest numerical
densities of all these groups were recorded mostly on September 2018 and on
Jannuary,g respectively.
Regarding the physicochemical parameters of influent and effluent water
samples, it appears that electrical conductivity, total dissolved solids, dissolved
oxygen, and nitrates are higher in the effluent samples as compared with those
of the influent ones, turbidity, alkalinity, consumed oxygen, ammonia and
nitrites follow an antagonistic behaviour. It was obvious that consumed oxygen,
iron, ammonia and nitrite concentrations achieved zero levels in the effluent
samples which might give a good indication for the efficient performance of this
water treatment plant. It is necessary to mention that nitrates followed a
particular behaviour where its concentrations achieved higher levels in the
effluent as compared with the influent due to the higher aerial oxidation rate in
the latter samples.
Statistically, zooplankton particularly Protozoa proved higher positive
correlations with temperature, P", electrical conductivity, turbidity, nitrites and
nitrates where their correlation coefficients (r) ranged mostly between 0.8 and
0.92. On the other hand, the application of the multiple regression proved highly
significant relationships between certain zooplankton organisms versus some of
the physicochemical parameters (0.002 < P < 0.001).

INTRODUCTION

River Nile is one of the longest rivers in the world; 6650 km in length. It starts at
Uganda and Passing through Tanzania, Rwanda, Burundi, Congo, Kenya, Eritrea,
Ethiopia, Sudan and Egypt (Karyabwite, 2000). It extends for about 940 km in Egypt
after the High Dam and it divides into two branches at El-Kanater Barrage; Damietta and
Rosetta. EI-Mansoura city lies on the banks of Damietta branch; its width and depth are
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about 200 and 12 meters respectively (Abdo, 2004). Raw water quality differs at
different parts of this branch according to the various human activities (Zeng and
Rasmussen, 2005). Accordingly, water treatment processes has to be done to remove the
different types of pollutants (organic, inorganic, microbial...etc) in order to have safe
potable water (Logsdon, 1999). Water quality evaluation includes Physical, chemical
and/or biological treatment processes (Nadeen and Saeed, 2014). Zooplankton groups
with particularly protozoa are influenced by many physical and chemical parameters in
the field (Galal, 1989). Ali et al. (2014) proved that, Nile water quality is characterized
by high nutrients concentration because of the high values of water coming from the
pumping station. In addition, variations in pH and alkalinity were found to be controlled
by the level of CO, liberated through the nitrification process undertaken within the
system followed nutrients and phytoplankton peaks.

According to the results obtained by Fishar et al. (2019), there was a negative
correlation between temperature, pH and zooplankton. Rotifers have high positive
correlation with nutrient and EC, while Protozoan organisms were positively correlated
with DO.

Mola and Ahmed (2015) studied Zooplankton and some Physico-chemical
parameters in water samples collected from five Stations on the Nile between Helwan and
El- Qanater El-Khayria on May, 2013 to February, 2014. They illustrated that the
principal component analysis (PCA) proved a negative correlation between nutrients,
major salts and the dominant zooplankton due to the increasing of the illegal wastewater
discharge. Therefore, they recommended a treatment of wastewater from Iron and Steel
Factory beside Starch and glucose Company before discharging to improve the water
quality.

MATERIALS AND METHODS

This study was carried out at EI-Sharge Water Treatment Plant in EI-Mansoura city,
Dakahleyia province. Water samples were collected thrice monthly from effluent and the
two water inlets (Nile and EI-Mansouria influents) at 20-30 cm below water surface of
this treatment plant using:

1- Sterilized one-liter polypropylene bottles for zooplankton organisms. Three
bottles of water were collected at each station and taken as quickly as possible to
the laboratory. These samples were mixed well by inverting ten times gently and
replicates of 100ml from each station were taken to be sedimented via the cold
sedimentation technique at 7°C (Galal, 1989). The cold sedimentation unit (Fig.
1) consists of a shallow cylindrical chamber of two cubic centimeter capacity and
a long tubular chamber of 2.5 cm diameter and 100 ml capacity. The precipitated
volume was examined microscopically for identification and counting of the
different zooplankton organisms by using Swift (M4000-D) light microscope
made in Japan. The protozoan identification was performed according to
Patterson and Hedley (1996). The results are expressed as number of organisms
X10/ L.

2- Double-washed glass bottles; with chromic acid and distilled water; of 500 ml were
used for collecting and measuring the physicochemical parameters of sampling

water according to APHA (2017).
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Fig. 1: Cold Sedimentation unit

RESULTS AND DISCUSSION

Water samples of the two influents supplying El-Sharge Water Treatment Plant
exhibited the presence of many types of zooplankton particularly, protozoans, rotifers,
worms and insect larvae. The most abundant group belongs to the protozoan organisms
followed by rotifers, worms and then insect larvae. Figure (2a) showed the maximal and
minimal numerical values of the total zooplankton and most of its differential types per
liter in EI-Mansouria influent. It was proved that the lower densities were detected during
Jannuary,gis, which gradually increase to achieve the uppermost ones on September,g;s
then declined again until minimum numerical densities during Decemberyps.
Simultaneously, Figure (3a) illustrated that different types of zooplankton belonging to
The Nile influent behave similarly to those of the Nile one where their highest values
were recorded mostly on Septemberyp;s and their lowest numerical densities were
detected on Jannuary,ps. It is necessary to keep in mind that total protozoan organisms
followed the same behaviour as total zooplankton, where their relative percentage ranged
from 93.3 to 86.5% and from 94.6 to 84.9% in the Nile and El-Mansouria influents
respectively. On the other hand, the numbers of rotifers, worms and insect larvae were
fewer in numbers and more or less similar to each other.

Kingdom Protista was illustrated by three main protozoan phyla; Sarcodina,
Mastigophoera and Ciliophora where the latter dominates the other two phyla during the
whole studying period at both influents of the previously mentioned water plant. It is
worthy to mention that these three protozoan phyla represented more or less the lowest
numerical densities on a period extending between December,q;7 and January,gig and then
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go upwards till reaching maximal numbers during September,q;5 and then go downwards

till minimal value during December,g1g as shown in Figures 2b and 3b.
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The physico-chemical characteristics were used to investigate the effect of these
parameters on zooplankton distribution and simultaneously to evaluate the performance
efficiency of the present water treatment plant taking in our consideration that the influent
water of EI-Sharge WTP is a mixture between both the Nile and EI-Mansouria influents.

Comparing the estimated physico-chemical parameters of both influent water
samples, it was clear that their values are more or less similar to each other with very few
exceptions as shown in Figures 2c and 3c, while those of the effluent ones are mostly
quite different (Figure 4). Having a glance to the data belonging to both influent and
effluent samples of the present water treatment plant, it appears that water temperatures
are more or less similar in all the samples, while electrical conductivity, total dissolved
solids, dissolved oxygen, and nitrates are higher in the effluent samples as compared with
those of the influent ones.
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Fig. 4: Physico-chemical parameters of the effluent water at EI-Sharqe WTP.

On the other hand, data of turbidity, alkalinity, consumed oxygen, ammonia and
nitrites followed a different behaviour. This is parallel to the data obtained by Galal et al.
(2014) and opposite to those of Khalifa et al. (2016). It was obvious that consumed
oxygen, iron, ammonia and nitrite concentrations achieved null value in the effluent
samples which might give a good indication for the efficiency performance of this water
treatment plant. Regarding nitrate concentrations, its values followed a particular
behaviour as compared with most of the other physico-chemical parameters where the
nitrate levels achieved higher concentrations in the effluent samples than those of the
influent ones due to the higher oxidation rate in the latter samples.

Zooplankton has highly positive correlation with some physico-chemical
parameters as temperature, pH, electric conductivity, turbidity, dissolved oxygen, nitrite
and nitrate, which is parallel with data obtained by Galal et al. (2014 and 2020).
According to Khalifa et al. (2016), there was no correlation between zooplankton and
temperature or pH. It was recorded that free-living protozoan organisms are represented
by three main groups; ciliates, sarcodines and flagellates and the former exhibited the
most abundant type from the quantitative point of view (Finlay and Estban,1998).
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Emam (2006) mentioned that Protozoa is one of most important group among
zooplankton which can tolerate high ratio of pollutants. Simultaneously, Madoni and
Zangrossi (2005) confirmed that ciliates play an important role in the decomposition
process by feeding on bacterial populations and consequently lowering pollutants.
Applying the correlation analysis between all the biotic components proved that Pearson's
correlation coefficient is highest among total zooplankton against total protozoa and its
phyla (r >0.96) as compared with those belonging to rotifers, worms and insect larvae
(where r ranged from 0.8 to 0.26) which emphasize the predominance of the various
protozoan phyla over the different zooplankton groups. On the other hand, correlation
between zooplankton and the physicochemical parameters indicated that r-values are
highest with temperature (0.92), p"” (0.80), electrical conductivity (0.83), turbidity (0.73),
nitrites (0.82) and nitrates (0.84) as compared with others. Pearson's correlations among
total protozoa and both physical and chemical factors showed nearly similar pattern to
those of zooplankton, where their highest levels achieved with temperature (0.89),
p™(0.79), electrical conductivity (0.82), turbidity (0.72), dissolved oxygen (0.67), nitrites
(0.80) and nitrates (0.83) as compared with the others.

Few simple significant regression relationships were obtained. The application of
the multiple regression one indicates the presence of many significant relationships
between biotic and abiotic data as could be seen in Table (1) in both Nile and El-
Mansouria influents, which proved the presence of a chemostat situation in water passing
to EI-Sharge WTP that may affect significantly the treatment process.

It was obvious that all biotic components are highly significant with water
temperature, electrical conductivity and alkalinity (Alk.) except those of insect larvae.

Simultaneously, the previously biotic parameters showed high significant (0.002 >
P <0.001) relationships with dissolved oxygen (DO), nitrites (NO,) and nitrates (NOs).

Table 1: Summary of the significant relationships between certain biotic and abiotic parameters at the
influent water of EI-Sharqge WTP at EI- Mansoura province using the multiple regression analysis.

Parameters Df F P

Nile influent

total Zooplankton Vs Temp, EC, Alk 3,9 24.9 <0.001
total Protozoa Vs Temp, EC, Alk 3,9 18.8 <0.001
Rotifers Vs Temp, EC, Alk 3,9 16.9 <0.001
worms Vs Temp, EC, Alk 3,9 314 <0.001
Ciliates Vs Temp, EC, Alk 3,9 19.6 <0.001
Flagellates Vs Temp, EC, Alk 3,9 125 0.001
Sarcodines Vs Temp, EC, Alk 3,9 33.6 <0.001
Mansouria influent

total Zooplankton Vs Temp, EC, Alk 3,9 14.23 0.001
total Protozoa Vs Temp, EC, Alk 39 12.7 0.001
Rotifers Vs Temp, EC, Alk 39 14.18 0.001
worms Vs Temp, EC, Alk 39 10.73 0.002
Ciliates Vs Temp, EC, Alk 39 8.97 0.005
Flagellates Vs Temp, EC, Alk 3,9 26.64 <0.001
Sarcodines Vs Temp, EC, Alk 3,9 13.84 0.001

Finally, it could be concluded that the current investigation, using the direct
treatment process is in a concomitant agreement with those of Galal et al. (2013, 2014,
2017). While those of both potable and waste-water treatment processes according to
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Galal (1989) and Galal et al. (2018 and 2020) proved better performance efficiency
which might be referred mainly to the application of the biological treatment processes.
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