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Abstract

Macrobenthic invertebrate’s species are differestiysitive to biotic
and abiotic factors in their environment. Consedqyeitiiey were commonly
used as bioindicators of the conditions and watelity of aquatic systems.
During the period from spring 2007 to winter 20@&ven stations along the
River Nile; from Aswan to Cairo , five stations in m&tta branch and six
stations in Rosetta branch were selected to stodyetfect of water quality
conditions on the macrobenthic invertebrates aassti with aquatic
macrophytes. Some physico-chemical parameters stacked in the River
Nile as temperature, electrical conductivity (E©@jat dissolved solids (TDS),
pH value, dissolved oxygen (DO), biological oxygksmand (BOD).

Thirty eight macrobenthic invertebrates’ speciesenédentified in the
present study. The macrobenthic fauna in the irgessid area were rich and
diverse. This Community comprised three phyla ngmakthropooda,
Mollusca and Annelida, in addition to some rarenferrepresented mainly by
fish fry. Arthopoda ranked the highest percentaigeopulation density of the
community 52.7%. , 79.3% and 94.7% by number ofttital macrobenthic
fauna at the River Nile, Damietta branch and Rosettanch, respectively.
Mollusca ranked the second group represented [527@3811.7% and 3.4% of
the total macrobenthic fauna at the River Nile, dta branch and Rosetta
branch, respectively. Annelida formed only 8.69%%.and 1.7% of the total
population at the River Nile, Damietta branch andsdé®@m branch,
respectively. The average total density of the oia@nthos was 648 orgim
The main Nile course harbured the highest dewditpacrobenthos at station
10 (1767 org.M). A sharp decline in the average of macrobentiopaifation
was noticed at station 8, that counted 3 org.@hironomus sp. was the most
dominant species during the study and it is comstleto be potential
bioindicator for polluted ecosystem, indicating tthiae water quality of the
River Nile is deteriorated. A regular program fororopbnitoring is
recommended which will allow future changes to btedted.

Key word: macrobenthic invertebrates, aquatic macrophytes, indicators, water quality,
physico-chemical parmeters, River Nile, Damietta branch and Rosetta branch.
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|. INTRODUCTION

|. INTRODUCTION

The River Nile is one of the world's longest rivéi@ewing a
distance of over 6625 km from source to mouth (Zah& Willis,
2003). Pollution in the River Nile System (main stiie, drains and
canals) has increased in the past few decades auecteases in
population, several new irrigated agricultural podg, and other
activities along the Nile (APRP, 2002).

Both the Rosetta and Damietta branches extend nattisrom
Cairo to the Mediterranean over distances exce&lidgm, along their
course, they provide for the needs of agricultungstrial activities and
supply drinking water for the most populated aré&gypt (Dumont,
2009).

Damietta branch of the River Nile has a great vitgbortance,
since it serves as a source of water for municipdlystrial, agricultural,
navigation and feeding fish farms dispersed betwé&dtiserw to
Faraskour regianThe earthen Faraskour Dam divides this branch at
Damietta city; 20Km south of Mediterranean Seaubaff the flow of
the Nile water to the Mediterranean S€he water characteristics after
the Faraskour Dam is completely different compangith the water
before the danfAli, 1998). Along Damietta branch, there are absixt
main industrial plants. These are Talkha fertiligeant, Talkha Electric
power station, Kafer Saad Electric Power Statiogifd®Milk, discharge
their effluents directly to the branch besides ¢sb&age and domestic
wastes discharging from the neighboring villagetheut any treatment
(Ali, 1998).

Also, Rosetta branch of the River Nile has a gredal v
importance as an important source of water for wipal, industrial,
agricultural, navigational and feeding fish farmRosetta branch
subjects mainly to three sourcetpollution which potentially affects
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|. INTRODUCTION

and deteriorates the water quality of the bran¢tR&hway drain which
disposes mixture of agricultural, domestic wastd sanitary drainage
from large area of Great Cairo. The impact of thigird on the water
guality of the branch is extended to a long distafinem its source. Also
Kafr El-Zayat industrial area which receives thelustrial effluents
from factories of super phosphate and sulfur comdsuoil and soap
industries and pesticides factories. In additiorthi® polluted effect of
several small agricultural drains that dischargeedly into waters,
besides sewage discharged from several cities tmnahaighboring
villages that are distributed along the two bankghe Rosetta branch
(Mancy and Hafez, 1979 a &b)

Rosetta branch is divided into two ecological sexteshwater
sector extending from branching of the river atQ@rnater El-Khyria
Barrage until behind Edfina Barrage (approximatel® 20n north
Cairo). The second sector represents mixed watkendda fresh water)
extending from below Edfina Barrage until the brarmahtlet in the
Mediterranean Sea. Nature of the later communifyedds on time,
space and efficiency of barrage operating systerhe Tbottom
topography of the estuary is irregular, represgntnsuccession of
depressions; the middle is reaching 18 m in deftle. silt depth at the
outlet rises to about 6 m from the surfébtancy and Hafez, 1979 b)

Biological criteria to develop a biotic pollutiondax can be used
in conjunction with physicochemical data. Many mondices are based
on the pollution tolerance of macroinvertebratestBie invertebrates
are useful in such indices because they are lowngd,| sessile, and the
diversity of species may indicates water qualityadibons over a period
of time, while chemical records are relevant ordy the time of their
measurement. Also, intermittent pollution can besilgamissed by
chemical sampling. Macroinvertebrates are fairlgyda identify and do
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not require the skills of highly specialized taxomsts (Hellawell,
1986).

The use of biotic indicates for pollution monitagim rivers was
developed in Europe and in United States (Rosen&eRgsh, 1993).
Indices have been developed using Protozoa (Jiaivu&, 2003),
Diatoms, macrophytes and fish (Planfkah al., 1989, lliopoulou-
Georgudaket al., 2003).

Sampling large rivers such as River Nile is cartgdLogistic
difficulties. Fishar & Williams (2006) used threanspling methods
[Ekman Grab, macrophytes sweep netting and Arficsubstrate
sampling (ASS)] for monitoring macroinvertebrateatsity. The study
found that the average number of taxa collect penpde from banks by
each method indicated that the ASS were by fantbst efficient with
7.2, followed by macrophytes with 3.4 and only 2ot the grab
samples.

The Nile was characterized by its large numberlahfpspecies
that from a mosaic of communities (Zahran, 200®e habitats created
by the combination of emergent plants and openmate prolific area
for insect development (Magest al., 1999). Since apart of providing
habitat, decaying plant material supplies food dquatic detritivores
(some midges and mayflies), and creates refugksyia successful
avoidance of predation in vegetated area (Evansal., 1999).
Macroinvertebrate assemblages appear to be stranfilyenced by
vegetation (Battlet al., 2001).

However, in Egypt, many studies were carried on dheatic
insect fauna and were mainly concerning with thie\sbf macrobenthic
invertebrate's taxonomy, while the knowledge alibet ecology and
role of aquatic macrobenthic invertebrates as atdis of water quality
Is still poor. The present investigation aimedtiadyg certain ecological
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and taxonomic aspects of macrobenthic invertebiatéise River Nile
that include:

1. Determination the ecological conditions of the stdd stations
including the study of physico-chemical parametéithe water.

2. Survey of aquatic macrobenthic invertebrates aassati with
machrophytes in the area of study.

3. Recording the distribution and seasonal variatioma€robenthic
Invertebrates associated with machrophytes.

4. Determination the relationship between the colléctguatic
macrobenthic invertebrates associated with maclytephand
water quality parameters in the area of study.
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Il1. LITERATURE REVIEW

1. Water quality analysis

The main factors which affect water quality chagastics of the
River Nile include: (a) upstream changes south dfeLalasser, (b)
changes in Lake Nasser, and (c) localized changekel river basin.
Furthermore, the Nile receives increasing amouhtgaste discharges,
from point and non-point sources, as the riverdigwnorthward. The
discharge of waste effluents is usually accompahiebbcalized effects
of water quality deterioration immediately downsirefrom the waste
outfall. The industrial sector is an important usefr water and
contributor in pollution. Industrial activities acencentrated around big
cities such as Cairo and Alexandria, Sugar caneisings exert
significant influence on water quality in the soofiUpper Egypt, while
hydrogenated oil and onion-drying factories affeetter quality in the
north of Upper Egypt. The river exhibits its woiginditions in the
Delta due to reduction of the river velocity in te@n locations to
complete stagnation, industrial and domestic waliseharges and
return flow of agricultural drainage water. At Kdfl Zayat there are
three factories discharging their waste water diyeinto the Rosetta
branch. These factories are: Salt and Soda CompRegticides
Company and Superphosphate fertilizer plant. Asritrex reaches the
Edfina barrage, it slows down and bottom septicddans occur during
the summer months. Similarly, the Damietta braredeives industrial
waste from the Talkha fertilizer plant, and stagnamters at the
Faraskour earth Dam exhibit septic conditions i@ summer months
(Mancy and Hafez, 1979a). In order to evaluateptlesent situation and
use it as a guide for future evaluation concerrilmg River Nile and
drinking water at River Nile, the fundamental inf@mon from any
source should be taken into account. For this mepoit is very
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important to evaluate the possible significance avfvironmental
contamination by a substance, to determine its fomchquantity.

Many studies concerning the physical and chemical
characteristics of the River Nile water, with muonformation about the
water quality of the River Nile were reported byeml authors.

A- Physical and chemical charachteristics of River Nile
water and its branches:

Temperature is very important parameter, whichugrices all
physical, chemical and biological transformation® iaquatic
environment; it affects the growth, survival, disition and rate
consumption by aquatic organisms (Hamza, 1985),thadchange of
temperature is necessary to induce the reproduciekes of aquatic
organisms and to regulate other life factors (Mo@869). Talling
(1976) mentioned that the water temperature of Rieer Nile is
governed by the large range of latitude and akifuahd it is mostly
within 15-30°C. Saad (1980) recorded that the theatnatification was
absent in the River Nile water and it might be tedato the continuous
mixing of the River Nile water. Abdo (1998) reveatbe changes in the
physicochemical characteristics of water due totlieemal pollution of
the Electric Power Station at Shoubra EI-Khema, #f@uent's
temperature of the station fluctuated between 3B=@. Abdel-Satar
(1998) found that the temperature of the River Idiléhe Greater Cairo
region fluctuated between 17.5- 31.5 °C. Ghallal®@@Gound a slight
variation in water temperature in the River Nile adstveam of Delta
Barrage at EI-Rahawy drain. Sabae and Rabeh (200G)ded that the
highest temperature value (29.7°C) was recordedhgwummer, while
the lowest one was (17°C) detected in winter in diaibranch and the
results showed a noticeable seasonal trend of tatype.




