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ABSTRACT

This study was carried out in Nozha hydrodrome xAtelria, to
assess the impact of physico-chemical parametens mpoplankton
community structure and diversity during the perian December
2015 to November. 2016. The results indicated thate were
significant monthly variations in physical and clieah
characteristics, such as water temperature, pksoldisd oxygen,
total alkalinity, total hardness, nitrite, nitrate, total
nitrogen,orthophosphate and total phosphorus. Zmégpbn were
represented by fifteen genera belong to four groupetifera
constituted the main dominant group contributingg®% of the total
zooplankton, followed by Copepoda (12.33%), Cladad@.886%)

and Ostracoda (1.22%). The highest density of zodpbn was
recorded during January (mean 2504.5 org/ 1), witi&e lowest was
found in July (mean 44.25 org/l).The data pointetl that the most
effective water variables on composition and distiion of

zooplankton were water temperature, total alkgljribtal hardness,
ammonia, nitrite, nitrate and total nitrogen. Thew| value of

Shannon diversity index, high value of some waterameters and
dominance of pollution tolerant forms of zooplanmkievealed that
the hydrodrome is suffering from organic pollution.

INTRODUCTION

Water is one of the most important available resesion the earth. It is vital to
all forms of life. Water exist in lotic (rivers arsireams) and lentic (ponds, marshes and
lakes) habitats (Bhat al., 2014; Raut and Shembekar, 2015). Nozha hydroglrngnan
isolated part of Lake Mariut. It is enclosed neaiscular freshwater body. Since
1960, it is exploited as fish pond. It receivesfissh water from the Mahmoudia
canal through a small feeder canal. In the lastdecades, the hydrodrome received
its water through several drains that dischargeeatéd domestic and agricultureal
effluents into it (Moustafat al., 2009; Rifaat and Ahdy, 2011).

On the other hand, zooplankton plays a vital raiefaod web of aquatic
ecosystems by linking the primary producers andh higphic levels (Guptat al.,
2016).1t is one of the most important biotic comgots influencing all the functional

aspects of an aquatic ecosystem, such as foodschemergy flow and cycling of
www.ejabf.js.iknito.com
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matters (Trivediet al., 2015). Zooplankton is very sensitive and resgontbre
quickly to environment alteration, nutrient enrickmh and different levels of
pollution, which lead to change in plankton comntiesi in terms of tolerance,
abundance, diversity and dominance in the hatMatfusudhanat al., 2014).

The distribution of zooplankton community dependsaccomplex of factors,
such as change of climatic conditions, physicalentical parameters of water,
vegetation cover and biological interactions (Alvcathab and Rabee, 2015). It is also
useful for general monitoring of certain aspectshef environment as eutrophication,
pollution, warming trends and long-term changesicivlare sign of environmental
disturbance (Al-Ghanim, 2012).

The abundance and species diversity of zooplankterused to determine and
evaluate the conditions of aquatic environment (@wsi and Mankodi, 2012).
Hence, zooplankton serves as bioindicator andvitei$ tool for assessment the health
of water bodies (Xia&t al., 2012).So, studies on zooplankton compositiolysiaal
and chemical characteristics of water are necedsasptain complete knowledge on
the quality of water (Rajagopet al., 2010).

The present work aimed to study the impact of piatsiand chemical
parameters on zooplankton population, compositiord aliversity in Nozha
hydrodrome.

MATERIALS AND METHODS
Study area:

Nozha hydrodrome lies in the southern side of Abelxi city (latitude 31.193
N, longitude 29.977E) and in the northeastern side of Lake Mariuit(lde 31.%E,
longitude 36 N) with a surface area of about 5.5 Kand an average water depth
2.1m. It is a natural shallow freshwater wetland @rwas used as fish culture with an
average production of 200-2501.{Fig.1).

N Mediterranean Sea

e

Nozha
Hydrodrome

Lake Mariut

Fig. 1: Location of Nozha hydrodrome with respectite Mediterranean Sea and Lake Mariut.

Sampling:

Samples of water and zooplankton were collectedtihipfor one year from six
sampling sites in Nozha hydrodrome, during the qeerirom December 2015 to
November 2016.
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Physical and chemical parameters:

Water temperature (T) and dissolved oxygen (DO)eweeasured by oxygen
meter (model YSI 55).Hydrogen ion concentration ptds detected using pH meter
(model 301). All chemical parameters were deterchiaecording to APHA (2000).
Zooplankton:

Samples of zooplankton were collected from thecsetke sites by filtering 30
liters of surface water through a zooplankton rigind mesh diameter. The sediment
samples were kept in plastic bottles with some ryated preserved in 7% formalin
(APHA, 2000). The counts of zooplankton were penfed using Sedgwick-Rafter
cell under a binocular microscope and specimens wientified to genera levels. The
main taxonomic references used for identificatibmaoplankton were Pennak (1953)
and Edmondson (1966). Zooplankton density was espreas number of organisms
per litter. Shannon diversity index was calculdtednalysis of species diversity.
Statistical analysis:

The variation in the water parameters and zooptankt different months were
assessed using one way analysis of variance (ANOVIg correlation coefficient(r)
was calculated for determining the type of relatibatween physico-chemical
parameters and the dominant zooplankton, accotdifPSS software (version 16)

RESULTS AND DISCUSSION

The data of physico-chemical parameters of diffeveater samples from Nozha
hydrodrome are presented in Table (1). The surfaater temperature ranged
between 18.32-31.06Cin January and June respectively, with a total rme#
25.23C. There was highly significant variations of itdues during different months
(p<0.001). The decrease or increase in water teatyrer depends mainly on the
climatic conditions, sampling times, sun shine Baamd it is also affected by specific
characteristics of water environment such as titshigvind force, plant cover and
humidity (Khalifa and Sabae, 2012).

Hydrogen ion concentration (pH) is the master adnprarameter in aquatic
environment for the chemical and biological transfation of water. The pH values
of water were in alkaline side at all sites, witlgngficant monthly differences
(P<0.01). However, the maximum value was recordethg December and January
with mean values of 9.07 and 8.99 respectively,tbatminimum one was in April
with mean value of 7.64. High pH value appeamacomitantly with the reduction
of available free C@ indicating active photosynthesis of freshwateytpplankton
(Wu et al.,, 2014).Whereas low pH value probably related he tecrease of
phytoplankton density and the decomposition of piganatter, that leads to decrease
in pH (Toufeek and Korium , 2015).

Dissolved oxygen values varied from a minimum meba.67 mg/l in June to
the highest mean of 6.88 mg/l in February. The atlem of water temperature and
increase in oxidative of organic matter may bertd@ason in decrease of DO values in
June (Khalifa and Bendary, 2016), or due to theatfbf pollution by sewage and
agricultural wastes discharged in the water. Irseeat DO at low water temperature
may be attributed to the high solubility of oxygemd the activities of wind
(Mahmoudet al., 2008) and the abundance of phytoplankton whiclcleed water
with oxygen during photosynthesis (Rajagogtlal., 2010) or due to turbulence
caused by boating activity. There was significanhtily variations in DO measurements
(p<0.01) (Table 1).

Total alkalinity values increased during Februang alecreased in September,
with a total mean of 820.7 mg/l. The high valueindgrFebruary may be related to
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shortage of water column and leaching bicarborat@ fthe soil to the water and
presence of high amount of organic matter addegsibacterial decomposition , where
bicarbonate is the final product of the degosition (Elewast al., 2001) or due to
growth of algae population, aquatic vegetation pinotosynthetic activity which increase
total alkalinity (Rainaet al., 2013).While the decrease may be attributed ® th
elevation of temperature that led to increase abaac acid which enhanced
precipitation of calcium in carbonate form (Mohan2@D8)

Table 1: Monthly variations (mearsstandard deviations) of some physico- chemicahmpaters of
water samples collected from Nozha hydrodrome.

Months E
Para. Total |
Dec. Jan. Feb. Mar. Apr. | May June July Aug. Sept oc | Nov. | mean | V&U€
T 2077 | 1832| 1931 | 2934 303 2074 A¢1 P8 653 2109 | 2086| 2007 2524
73.
(C°) | +432 | 224 | +065 | +066 | 973 | +053 | +031 | 064 | +037 | +067 | +076 | +062 | +5.30
907 | 899 8.94 780| 764 7.84 8.04 8.00 822 8Bz 278 822 | 829 )
pH 2.882
+054 | +058 | +039 | +064 | +056 | 4070 | +084 | +071 | +064 | +088 | 4084 | +074 | +0.78
o 672 | 680 6.88 630| 635 6.33 461 5.7 504 642 546 648 | 6.14
2.63"
Mo | 4145 | «as0 | 442 | +080 | +095 | +092 | +062 | 033 | +053 | 435 | 4032 | 433 | .26
Tak | 10371 | 9573| 10452| 9604 9498 962 6596 7306 9516| 5734 | 6539| 6138  820.7
: 1.94
Ma) | 4367 | 430 | +323 | 8o | w61 | 266 | +313 | e72 | w89 | 235 | 88l | 802 | B39
T4 | 6592 | 6278| 6433 | 10675 10678 1070  127D5  1327.31305 | 7825| 814 | 8106 954, -
: 38
(mg/) | 4333 | +353 | +341 | +142 | +145 | +136 | 989 | +307 | +291 | #22 | +515 | +446 | 8.97
NO, | 0407 | 0447| 0431 | 0366 030 0.344 03p1 0387 3820 0385| 0406| 0396 038§
0.51
Mo | 40164 | +015 | 0151 | +011 | +012 | +0108 | 0104 | +016 | 0145 | 000 | 014 | +007 | .12
NO, | 0094 | 0112| 0103 | 0040] 003  003] 00753 00p82.0730| 0041 | 0082 0039 006 s
2.1
(mgll) | +0049 | +063 | 0054 | ©003| +001 | +0005 | 005 | +004 | +0041| o0014| _ou1 | +001 | .05
NH, | 1743 | 1013| 1825 | 2612 310 2,844 1180 1158 661] 0702 | 0750| 0722 1.643 .
189"
(mgl) | +062 | +043 | 4040 | +082 | +056 | +0563 | 033 | +044 | 037 | +015 | +029 | +019 | 0.2
TN | 3488 | 3538| 3513 | 3068 290 2,983 4112 3908 1040 4807 | 4612| 4788 3.811 .
6.05"
(mgll) | +055 | +077 | +0638 | 4064 | +073 | +068 | 084 | +089 | +086 | +049 | +038 | 036 | _€.90
OoP | 0150 | 0180| 0165 | 0102  0.104 0.103 0080 0089 8400 009 | 0240| 0099 0.124
131
(mgll) | +0034 | +003 | 40027 | 0063 | +006 | +0062 | 0020 | 0025 | 0027 | 0045 | +033 | +005 | +0.11
Tp | 0400 | 0421 0410 | 0255 025 0.254 0321 036 2603 0291 | 0309| 0300 0.323 )
: 4.01
(maf) | 40113 | 0117 | 0114 | +006 | 0056 | 0059 | 0053 | 0052 | 0051 | 004 | 0045 | 0042 | 0.09
*P <0.05 ** P01 *** P g.001

There was significant variation in total hardnesaaentration (P<0.001). The
maximum value was recorded during July and the mumn was found in January
with a total mean of 954.5 mg/l. The high valuehafrdness during July may be
mainly due to high rates of evaporation, which léadncrease of concentration of
dissolved minerals (Krishnamoorttial., 2011). Sometimes decomposed materials such
as vegetation and algae accelerate the total hesdRainaet al., 2013). The relative
low value in January may be attributed to the caiba@cid decrease, leading to
precipitation of CaCe@ This coincided with results of Ali (2007), whopated that
the decrease of hardness may be due to the hidgimogynthetic activity, which
caused the release of carboxyl group that helpnditg Ca with the carbonate group
to form CaCQ.

Nitrate controls the whole aquatic system and ald@ates the trophic level of
the water body. Nitrate values ranged between 0&8@i 0.447 mg/l, while nitrites
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were 0.036 and 0.112 mg/l during April and Januaegpectively. The highest and
the lowest total nitrogen values were observedéapt&nber (4.807mg/l) and April
(2.903mg/l). There were significant monthly vamas in nitrite and total nitrogen
measurements (p<0.05, 0.001). The decrease oitnient concentration may be due
to their fast absorption by the phytoplankton aittsettlement in the sediment (El-
Otify, 2015). But the increase may be attributedbt® number of phytoplankton and
aquatic plants (Abd El-Hamed, 2014) or may be eeldb sewage effluents which
originated from domestic and agricultural wastes.

Ammonia concentrations increased in April with aameralue of 3.103 mg/l.
This may be due to break down nitrogenous organdt inorganic matter in water,
especially at high temperature and reduction ofritegen compounds by micro-
organisms, as well as the metabolic activity oh fsnd other aquatic organisms
(Chapman, 1992), also due to municipal waste wathich enter the Nozha
hydrodrome. While the lowest level of ammonia ipt@enber (0.702 mg/l) may be as
the result of oxidation of ammonia into M@en NQ (Abdo, 1998). There was
highly significant monthly variation in ammonia @€01).

Orthophosphate values varied from 0.080 to 0.24 thging July and October
respectively. While the maximum value of total phlosrus was recorded in January
(0.421 mg/l), and the minimum in May (0.254 mglihere were significant monthly
variations in total phosphorus measurement (p<0.Uhg increase of phosphorus
compound was coinciding with rapid decrease in gbiginkton and hydrophytes, but
the decrease attributed to their biomass incredbd El-Hamed, 2009). Moreover,
the increase may be due to agricultural runoff amimg phosphate fertilizers as well
as waste water (domestic) containing detergentsoring to the standards stipulated
by USEPA (2000) total phosphorus levels in oligpia, mesotrophic and eutrophic
water bodies are 0.012, 0.012-0.024 and > 0.024 negpectively. The present study
had a total phosphorus level above 0.024 mg/l haerkfore Nozha hydrodrome water
can be classified as eutrophic ecosystem.

The data indicated that zooplankton in Nozha ldmdroe is represented by fifteen
genera belong to four groups: Rotifera, Copepodiaddeera and Ostracoda, forming
82.59%, 12.33 %, 3.86 % and 1.22 % of the total pleotkton population,
respectively (Fig.2). The lowest density of zooktam was recorded during July
(44.25 org/l), while the highest was in JanuaryO@5 org/l) (Table 2). This may be
due to high nutrients, favorable temperature anddo@ditions. Similar results have
been reported by Bhat al. (2014), that may be attributed to high pH. Whehrange
is between 6.0 and 8.5, this indicates medium ptady more than 8.5 highly productive
and less than 6.0 low productive nature of watetg(@iaet al., 2013).

Cladocera

3.86% Copepoda

12,33%
Ostracoda
1,22%

Rotiifera
82,59%

Fig. 2: Community composition of total zooplankiorNozha hydrodrome.
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Rotifera constituted the most dominant group. Tikign conformity with the
findings of Al-Ghanim (2012), Nat al. (2014), Raut and Shembekar (2015), Abdel
Mola and Ahmed (2015) and Khalifa and Bendary (30h6fresh waters as rivers,
lakes and ponds. The dominance of Rotifera wasaegd to be due to their
reproductive success ,predation pressure from plemkus fishes that selectively
prey on larger sized zooplankton and short devetopal rates under favourable
conditions in most fresh water systems (Imoobe Addyinka, 2009), or may be
related to high dispersal ability. Rotifera distilon followed the same trends
observed for total zooplankton with a mean of 2646rg/l (Table 2). The low
Rotifera population that has been recorded durirlg thay be attributed to higher
predation rates (Crispiet al., 2013), while the increase during January mayusetd
high trophic level of the water and low level oftema(Singhet al., 2002). Fiorenzat
al. (2003) reported that the increase in the numb&uatifera taxa may be indicative
of a shift in the trophic condition.This eutrophica affects zooplankton
composition, shifting the dominance from largercige to smaller ones (Rotifera)
(EI-Shabrawy, 2000).

Table 2: Monthly variations of zooplankton groumsg(l) in water samples collected from Nozha
hydrodrome.

Group Months

Mean
Dec. Jan. Feb. Mar. Apr. May | June| July | Aug. Sept O Nov.

Rotif. 1205 8354 4497 1517 1004 342 264 8b 373 7407 4204 2493 | 2645. 6
Cope. 54 1392 313 643 186 12% 147 6p 310 843 43 5 23 395
Clad. 44 272 46 88 17 38 64 23 1179 555 176 48 1235
Ostra. 0 0 224 73 0 21 3 0 145 2 0 0 39
Mean 32575 25045 1270 58025 302p5 1315 11954254 236.25| 2201.7% 12005 692.f5  800.f7

Shann. index 1.073 1269 10501 1448 1.0%1 11242551 0928 1.175 1.338 1.302 1.347 1.198

Rotif: Rotifera Cope: Copepoda Clad: Cladocera Oga.: Ostracoda Shann.index: Shannon diversity inde

Rotifera was represented Byachionus sp. (60.1%)Keratella sp. (27.75%),
Filinia sp. (7.5%),Platyias sp. (2.45%),Hexarthra sp. (0.665%),Polyarthra sp.
(0.59%), Lecane sp. (0.495%) andNotholca sp. (0.45%) (Table 3). Presence of
Brachionus sp. forming 49.64 % of the total zooplankfmopulation, which was the
most common Rotifera in Nozha hydrodm@npointed that the hydrodrome is
approaching toward eutrophication and is organjgadilluted. This is agreement with
Saadet al. (2013), Elfeky and Sayed (2014) and Abdel MolaAdmaied (2015). Parveen and
Abdel Mola (2013) found that the presenceéBodichionus sp. with high number indicating
eutrophication in the water body and this genusthasability to tolerate pollution. It
is also good indicator of water quality and carubed for the ecological monitoring of
water bodies (Bhatt al., 2013).Keratella sp. andrilinia sp. are common rotifers with
a wide range of tolerance to different physico-ciwainconditions (Bhatt al., 2014
Elfeky and Sayed, 2014), and they are considerepbad indicators of eutrophication
and pollution (El-Bassat, 1995). Rotifera speciagehthe ability to resist some degree
of eutrophication and some kind of pollution, sassified as bioindicators of water
quality (EI-Shabrawy and Khalifa, 2002).

Copepoda species formed the second most abundarg gf zooplankton. They
increased during January (1392 org/l) and decrems&tcember (54 org/l) and July
(69 org/l), respectively. This may be due to thieaf of pollution in hydrodrome,
where El-Serafyet al. (2009) mentioned that Copepoda was the most dorhigroup
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in lake Nasser, Egypt which attributed to good emunent condition of the lake.
Bhanjaet al. (2014) reported that presence of copepods indg#hat water quality is
good. Nauplii larvae were always higher than the densities tafl tGopepoda stages
(Zakaria et al., 2007), this may be attributed to wide tolerance variety of
environmental factors as well as predation intgngt adult forms (Sampaiet al.,
2002 Abdulwahab and Rabee, 2015).

Cladocera species formed the third common zooptenm@toup. They increased
during September and decreased in April and Jabpectively, with a mean value of
123.5 org/l (Table 2). This may be explained asdtazing impact of planktivorous
fishes (Basimat al., 2006), where Cladocera comprised the food oftadii many
fish species .The maximum abundance of Cladocetagi®eptember may be due to
the presence of extensive banks of macrophyteshwdllow a greater heterogenecity
of the environment, and results in the availabiifymore niches (Gauravi and Rana,
2003). Cladocera was representeddigphanosoma sp. (41.5%)Moina sp. (28.07%),
Ceriodaphnia sp. (21.25%) andosmina sp. (9.18%) (Table3). The presence of
Diaphanosoma sp. andBosmina sp. is usually associated with eutrophic enviromime
(Rainaet al., 2013). Also, Padmanabhe and Belaghi (2008) aaatl & al. (2013)
reported thaMoina sp. andBosmina sp. were pollution tolerant species and indicated
high level of organic pollution as a result of higtganic load.

Table3: Standing crop (org/l) and percentages #aqy of the recorded zooplankton groups and their
species in Nozha hydrodrome.

Total % of total % of total
Taxa orgl group zooplankton
Rotifera 31747 82.59
Brachionus sp. 19081 60.10% 49.64%
Keratella sp. 8811 27.75% 22.92%
Lecan sp. 157 0.495% 0.408%
Notholca sp. 143 0.45% 0.372%
Polyarthra sp. 187 0.59% 0.487%
Hexarthra sp. 211 0.665% 0.549%
Filinia sp. 2380 7.50% 6.192%
Platyias sp. 777 2.45% 2.022%
Copepoda 4740 12.33%
Cyclosp sp. 2227 46.98% 5.79%
Nauplii larvae 2513 53.02% 6.54%
Cladocera 1482 - 3.86%
Diaphanosoma sp. 615 41.50% 1.60%
Moina sp. 416 28.07% 1.10%
Bosmina sp. 136 9.18% 0.35%
Ceriodaphnia sp. 315 21.25% 0.81%
Ostracoda 468 1.22%
Ostracoda sp. 468 100% 1.22%
Total 38437 100% 100%

Ostracoda was represented by one genus; its numtyeased during February
(224 org/l) then decreased in number and disapgedweng most of months. In the
present study, they contributed least density baltaooplankton because they are
benthic in nature, but become planktonic when wdisturbs which brings them to
surface (Ahmedt al., 2012).

Many zooplankton species disappear with eutropioicaire mainly due to
toxins produced by algal blooms especially by chacteria blooms and also clogging
of their filter feeding apparatus by algal cellsat§akkara and Wijeyaratne, 2015).
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This may be attributed to the presence of less mumabspecies of zooplankton in the
hydrodrome, which is eutrophic.

In Nozha hydrodrome, Shannon diversity index ranfyech 0.928 to 1.443 in
July and March respectively, with a mean value .GP& (Table 2). The low values
indicate to low diversity of species and populatadnzooplankton. Diversity indices
are good indicators of pollution in aquatic ecosyst (Mason, 1998).The relation
between diversity index and pollution status of aiguecosystem are classified as
follows: > 3=clean water,1-3=moderately pollutedl=heavily polluted. (Williamet
al., 2002). The results indicated that Nozha hydnodras moderately polluted and
eutrophic, according to diversity index and thendtads stipulated by USEPA (2000).
Statistical analysis:

From the correlation coefficient of physico-chenhjgarameters (Table 4), it was
found that pH had positive correlation (p<0.01,5).With dissolved oxygen, total
alkalinity and total phosphorus (r=0. 431, 0.44%@ #&n 29). This indicates that pH
affects the solubility and availability of most natts, and how they can be utilized by
aguatic organisms (Osman and Werner, 2010).

Table 4: Pearson correlation coefficient (r-valbejween water parameters in Nozha hydrodrome.

pH T DO |Tak | TH | NO, | NO; | NH, | TN | OP | TP
pH 1 |-477" | 431" | 449" | 118 | .041 | -.202 | -.284 | -.050 | .014 | .290
T 1 |-.423" | -.043 | 562" | -.243 | -.202 | .325" | -.265 |-.304" | -.396"
DO 1 621" | 148 | -297 | -292 | -.027 | -.097 | .021 | .363"
T.alk 1 437" | -.322" |-.450" | .351" |-.623" | -.095 | .295
T.H 1 |-524" |-460" | -.052 | -.212 | -.278 | -.037
NO, 1 434" | -.005 | .199 | .063 | .056
NO, 1 -.029 | .333" | .365" | .058
NH, 1 |-.736 | -.050 | -.254
T.N 1 131 | .123
o.P 1 218
T.P 1

*P <0.05 ** P01 *** P g.001

While water temperature was high positively wittatchardness and ammonia
(r=0.562 and 0.325), where high temperature leadintbease in the rate of
ammonification process that converting the organatter to ammonia (Abd EI-Hamed,
2009), and it increases the concentration of miadra water. Moreover, nitrate had
positive correlation (p<0.01) with nitrite, totaltnogen and orthophosphate. These
results agree with those observed by Abubakar drdlukahi (2015). Total alkalinity
with ammonia, total hardness and total phosphoagspwositive correlation (r = 0.351,
0.437and 0.295). These results are in accordantte the study of Abd El-Hamed
(2014).

A negative correlation was observed between wat@perature and dissolved
oxygen (where temperature plays important roleh@ solubility of oxygen), pH,
nitrite, total nitrogen, orthophosphate at p<0.0dt &.05. These are coincided with
results of Ahmedet al. (2012), Sulehriaet al. (2013) and Toufeek and Korium
(2015).While nitrate and nitrite had negative rekat(p<0.05, 0.01) (Table 4) with
dissolved oxygen, total alkalinity and total harske Similar observation was
previously obtained by Abd El-Hamed (2014). Ammadméa negative correlation with
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pH, total phosphorus and total nitrogen (r = -0,284254 and -0.736), and this agrees
with Mohamed (2005).

The variation of zooplankton and their monthly atbamce are greatly related to
water parameters. The correlation between diffezenplankton groups and physico-
chemical parameters are shown in Table (5). Peaswalation analysis indicated that
Rotifera population had negative relation (p< 0@05) with water temperature (most
Rotifer species prefer cold water) (El-Bassat, 1886Aboul Ezzet al., 2014), total
hardness and total alkalinity (r=-0.323, -0.488 a0.269), but the positive relations
were found with nitrate and nitrite (r= 0.281 and83). Similar correlations were
recorded by Abdel Mola and Abd EI-Rashid (2012)aKamet al. (2014), Menghongt
al. (2014) and Sangakkara and Wijeyaratne (2015).

Table 5: Pearson correlation coefficient (r-valbejween water parameters and zooplankton groups in
Nozha hydrodrome

Rotifera Copepoda | Cladocera | Ostracoda
pH -.061 .041 .166 .067
T -.323** -.254* -.361* .015
DO .040 115 138 -.077
T.alk -.269* -.140 -.305* .091
T.H -.481** -.266* -.076 -.039
NO; .281* 175 119 .050
NO, .383** .146 .015 .105
NH,4 -.084 -.024 -.236* 121
T.N 218 .075 242 -.082
O.p -.051 .020 -.025 .017
T.P .044 .088 136 -.003
*P <0.05 ** P01 *** P g.001

While Copepoda correlated negatively (p<0.05) wititer temperature and total
hardness. This agrees with the study of ParveenAhadel Mola (2013). Moreover,
Cladocera had negative correlation with water tenafjpee,total alkalinity and
ammonia (r=-0.361, -0.305 and -0.236), and hadtipesielation with total nitrogen
(p<0.05, r= 0.242). This is in conformity with tletudy of Dvurechenskaya and
Yermolaeva (2014) and Menghosaigal. (2014).

Pearson correlation coefficient indicated that sgvenvironmental variables
influence the zooplankton abundance and distribuiroparticular water temperature, total
alkalinity, total hardness, ammonia, total nitrogemtrite and nitrate. Similar
observation was previously obtained by Bhaatjal. (2014) Abdel Mola and Ahmed
(2015) Abdulwahab and Rabee (2015), and Aletlal. (2016).

CONCLUSION

The results have been pointed to low zooplanktopuladion throughout the
study period, rotifers formed dominance group aver other groups and presence
Brachionus sp, Keratella sp.,Moina sp.,Bosmina sp. and others which indicated to
eutrophic environment and organic pollution. Acengdto Shannon diversity index
and USEPA (2000), the present study revealed that Nozha hydrodrome is
eutrophic and suffer from slight sign of pollutiolne to direct contamination from
sewage, agricultural and industrial effluents frauarrounded area. So, these
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pollutants must be treated before discharging théohydrodrome. The present study
also recommends that zooplankton can be used &satos and complementary
techniques in assessing health status of watereboaith physico-chemical

parameters.
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