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Abstract: The seasonal variations in rotifers and bacteria in relation to some environmental variables 
at Rosetta Nile Branch were studied from spring 2008 to winter 2009. Bacterial biomass ranged from 
2.6 to 74.8mg C m–3 in Rosetta Branch and the indicator bacteria of pollution exceeded the acceptable 
level at some sites. Forty three rotifer’s species belonging to twenty two genera were recorded during 
the present study. Brachoinus calyciflours and Keratella cochlearis were the abundant species, 
contributing 18.8% and 14.5% of the total rotiferan density, respectively. Statistical analysis shows 
that the discharging point of El-Rahawy drain attained the least similarity with the rest of sampling 
sites as it attained the lowest number of species and richness. In general, Rosetta Branch subjected to 
sewage pollution and El-Rahawy drain represents the main point source. Rotifers grazing play a minor 
role in bacterial consumption during the present study. 
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INTRODUCTION 

 
 River Nile constitutes over 90% of fresh water resources of Egypt. It is the main source of drinking water 
besides its use for agriculture, industry, recreation and fish production. During recent decades a considerable 
increase in pollution has taken in the rate of disposal of agricultural and domestic sewage into River Nile and its 
branches. 
 Bacteria and zooplankton are important components of the food web and major contributors to biodiversity 
and biogeochemical processes. Although both inhabit the same environment, they are often treated as separate 
functional units only indirectly connected via nutrient cycling and trophic cascades (Azam & Malfatti 2007). 
Bacteria have been recently categorized as aquatic plankton after recognizing that they play important role in 
secondary production via bacterial primary production. For energy and material cycling, bacteria have been 
emphasized much because of their abundance and per unit higher surface-volume ratio (Li et al., 2004). Owing 
to the important ecological role of zooplankton in energy and matter transfer in food webs, its grazing studies 
are of great importance. Much attention has been paid to grazing on bacterioplankton in freshwater ecosystems 
(Sanders et al., 1989 and Hwang and Heath, 1999). Although in natural environments many of zooplankton 
species feed on both bacteria and algae (Ooms-Wilms, 1997), grazing experiments have mostly been conducted 
on a single food object, and relatively little information is still available about the simultaneous grazing of 
zooplankton on phytoplankton and bacteria (Kim et al., 2000).  
 Evaluation of microbial pollution in source water using indicator is a very important issue for public health 
that requires great efforts. However, the manner in which those indicator bacteria are used to evaluate water 
pollution differs significantly from one country to another (Collin et al., 1988). Rotifers may be ideal 
bioindicators as they are discriminating in their responses to the environment, they are typically numerically 
dominant in the zooplankton, species rich, and communities likely integrate environmental conditions over time 
(Duggan et al., 2001). 
 The concept of the microbial loop is that bacterial production can be comparable to primary production, and 
that the bacteria are consumed by micro- and macrozooplankton.  Many authors concluded that bacterial 
standing crop can be suppressed by zooplankton grazing, i.e. that the microbial loop can experience top-down 
control, as occurs in the grazing food chain (Sanders et al., 1989; Vaque and Pace, 1992; Ooms-Wilms et al., 
1995). The aim of the present study is to evaluate the bacteriological quality of Rosetta Nile Branch and to 
monitor its relation with the rotifers and some environmental variables. 
 

MATERIAL AND METHODS 
 
Site Description: 
 The Rosetta branch (31.50°N, 30.35°E) of the River Nile is about 220 km in length with an average width 
of 180 m (area of about 40 km2) and depth varying between 2 and 4 m (Abdel-Satar and Elewa, 2001). Rosetta 
branch subjects mainly to three sources of pollution which potentially affects and deteriorates its water quality; 
1) El-Rahawy drain which disposes mixture of agricultural, domestic waste and sanitary drainage from large 
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area of Great Cairo. It is thought that the impact of this drain on the water quality of the branch is extended to 
long distance from its source. 2) Kafr El-Zayat industrial area receives the industrial effluents from factories of 
super phosphate and sulfur compounds, oil and soap industries and pesticides factories. 3) The polluted effect of 
several small agricultural drains that discharge directly in to waters besides sewage discharged from several 
cities and its neighboring villages that are distributed along the two banks of the Rosetta branch (Mancy and 
Hafez, 1979). 
 
Samples Collection: 
 Water samples were collected seasonally from spring 2008 to winter 2009 from six sampling sites along 
Rosetta Branch, River Nile. The sampling sites are Station 1 (El-Rahawy); Station 2 (Tamaly); Station 3 (Com-
Hamada); Station 4 (Kafr El-Zayat), Station 5 (Desouk) and Station 6 (Fowah) as shown in figure (1).    
 

 
 
Fig. 1: Map showing sampling stations along Rosetta Branch, River Nile, Egypt. 
 
 Some physico-chemical parameters as pH, temperature, electric conductivity (EC) total dissolved solids 
(TDS), dissolved oxygen (DO) and Biochemical Oxygen Demand (BOD) were estimated by using the standard 
methods of APHA (1998).  
 Subsurface water samples for bacteria analysis were collected by 500ml sterilized glass bottles and 
transferred in an ice-box to the laboratory. Bacteriological analyses included determination of the total viable 
bacterial counts (TVBCs) at incubation temperatures, 22oC and 37oC, using spread–plate method (APHA, 
1998). The cell volumes were calculated according to the formula of Löffer-Kröβbacher et al. (1998). Then, the 
bacterioplankton biomass in mgCm-3 was calculated according to Simon and Azam (1989).  The density of the 
total coliforms (TC), faecal coliforms (FC) and faecal streptococci (FS) were estimated, using MPN method. For 
determination of TC, water sample of 10 ml was inoculated in each of triplicate tubes containing 10 ml of 
double strength MacConkey broth and 1 and 0.1 ml of water sample were inoculated in triplicate tubes 
containing 5ml of single strength MacConkey broth. The inoculated tubes were incubated at 37oC for 48 hr. 
Positive tubes were indicated by the produced acid and gas. For FC three loops from positive tubes were 
subcultured in freshly prepared 5ml single MacConkey broth and then incubated in water-bath at 44oC. Positive 
tubes were confirmed by sub-culturing on Eosin-Methylene Blue (EMB) medium where coliform bacteria gave 
defined colonies with metallic sheen character. Most  probable number (MPN) of faecal streptococci was 
determined using azide dextrose broth at 37oC for 48 hr. Positive tubes were indicated by dense turbidity and 
confirmed by the formation of purple button at the bottom of the tube after incubation in ethyl violet azide 
dextrose broth at 37oC  (APHA, 1998). 
 Zooplankton samples were collected from each station by filtering 30 liters from surface water through a 
zooplankton net of 55 m mesh diameter. Collected samples were kept in 100 ml plastic bottles with some 
water to which 4% formalin was added as a preservative. Samples were studied under the compound microscope 
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and specimens were identified at the species level when possible. Zooplankton numbers were expressed as 
number of organisms per cubic meters. For identification and classification of rotifers we mainly followed Koste 
(1978). The statistical analysis was performed using Primer 5 (2001) and XLSTAT 2012.  
 

RESULTS AND DISCUSSION 
 
 The physical and chemical analyses of Rosetta Nile branch water were measured to achieve the impact 
pollutants discharged into Rosetta branch on its water quality. The mean values of physical and chemical 
characteristics of water samples are given in Table (1). Water temperature didn’t deviate from the normal 
seasonal fluctuations of Egyptian waters, as it attained the lowest average of 15.3 ºC  in winter and it increased 
to an average of 31.5 ºC in summer. The significance of seasonal variation in water temperature can impact on 
the solubility on chemical compounds in water, the distribution, abundance, growth rate and the life cycle of the 
aquatic organisms (Khalil et al., 2008). 
 The pH of water is important because many biological activities can occur only within a narrow range. Thus 
any variation beyond acceptable range could be fatal to a particular organism (Slingsby and cook, 1986). The 
pH values ranged between 7.01 and 8.36 at station 1 and station 6 in winter and summer respectively. The 
highest average value was recorded at site 5 with an average of 8.02 (Table 1). The relative increase in pH 
values during summer and spring might be attributed to the increase in CO2 uptake by phytoplankton. However, 
the decrease in pH values during winter is mainly related to the high bicarbonate content, where the CO2 uptake 
by phytoplankton is decreased in cold seasons (Ueda et al., 2000). The pH values were positively correlated 
with Temperature (r = 0.693) and attained negative relation with EC and TDS (r = – 0.665 and – 0.658) 
 The highest value for electrical conductivity was recorded in autumn at sampling site 1 (934 µmohs) and 
the lowest value was at station 2 in summer (260 µmohs). Sampling site 4 attained highest mean (605 µmohs) 
for EC which may be attributed to the effect of industrial effluents at Kafr El-Zayat area. This agrees Kobbia et 
al. (1995) who mentioned that, the elevation of EC could be attributed mainly to the high pollution levels in 
water, resulted from the high nutrient loads of wastewater. Abdo (2010) previously recorded the highest EC 
values at sites received sewage, domestic, agricultural and industrial effluents at Rosetta Nile Branch from El-
Rahawy, Soble drains and Kafr El-Zyat Company.  The total dissolved solids (TDS) values fluctuated between 
132 and 467 mg/l at sampling sites 2 in summer and station 1 in autumn respectively. This could be attributed to 
the wind action which increases the solubility of solids during autumn, while water is almost stagnant during 
summer (Nassif, 2012). The highest average value of TDS (430 mg/l) was recorded in station 1, which mainly 
attributed to the effluents at El-Rahawy drain.   
 
Table 1: Mean values of physico-chemical parameters at Rosetta Branch of River Nile (spring 2008-winter 2009). 

Parameter St.1 St.2 St.3 St.4 St.5 St.6 
Temperature(ºC) 22.4 23.3 23.1 23.3 22.4 22.3 
pH 7.55 7.50 7.91 7.94 8.02 7.99 
EC   (µmohs) 573 495 569 605 563 560 
TDS  (mg/l) 431 226 270 289 280 281 
DO  (mg/l) 2.91 5.26 4.60 5.00 4.65 5.15 
BOD  (mg/l) 18.1 4.5 4.0 4.5 4.0 3.8 

 
 Dissolved oxygen (DO) was reached its highest value (6.52 mg/l) at station 6 in spring, concurrently with 
flourishing of phytoplankton. The results showed that the lowest values of DO were recorded usually at station 1 
in front of El-Rahawy drain (sewage and domestic wastes), which might be attributed to the bacterial activity 
that degraded the organic matter at the expense of oxygen (Sabae and Ali, 2004). Generally the DO values at 
most selected stations of Rosetta branch within the permissible level according to the guideline of USEPA 
(1999), except for station 1.  
 The Biochemical Oxygen Demand (BOD) fluctuated between 3.2 – 22.4 mg/l at station 3 in winter and at 
station 1 in summer, respectively. The values of BOD were within the permissible limits (6 mg/l) according to 
the Egyptian Law 48/1982 except at station 1 (average 18.1 mg/l), reflecting the adverse effect of organic wastes 
discharge by El-Rahawy drain, which agrees with  Elewa et al. (2009).    
 In freshwater ecosystems, rotifers are more abundant than other zooplankton groups; therefore, they 
account for a major portion of the food chain (Dirican et al., 2009) Rotifers represent one of the most important 
components of the freshwater zooplankton especially in organically polluted (eutrophic) areas (Aboul-Ezz et al., 
1996).  In the present study, rotifers were dominating the zooplankton in Rosetta Branch with an overall average 
of 566078 Ind. m-3, forty three rotifers’ species belonging to 22 genera were recorded. Aboul-Ezz et al. (1996) 
mentioned that rotifers contributed 82% of the total zooplankton in Rosetta Branch with an annual average of 
522950 Ind.m-3. Rotifera was generally more important zooplankton group at the main branch and estuary of 
Rosetta Branch and accounted for 85.8 and 68.7 % of the total zooplankton respectively (El-Shabrawy and 
Khalifa, 2002).   
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Table 2: Occurrence of Rotifera species at Rosetta Branch of River Nile (spring 2008-winter 2009). 
Species St.1 St.2 St.3 St.4 St.5 St.6 
Anuraeopsis fissa - + + + + + 
Asplanchna sp. - - + + + + 
Brachionus angularis + + + + + + 
B. budapestiensis - + + + + + 
B. calyciflorus + + + + + + 
B. caudatus + - + + + + 
B. falcatus - + + + + + 
B. patulus - - - - - + 
B. quadridentatatus + + + + + + 
B. urceolaris + + + + + + 
Brachionus sp. - + + + + - 
Cephalodella sp. - - - + - - 
Colltheca sp. + + + + + + 
Colurella adriatica + - + + - - 
C. obtuse - - - + - - 
Conochiloides sp. + - - - + - 
Conochilus unicornis - + + + - - 
Epiphanes brachionus - - - + - + 
E. macrura + + + + + + 
Euchlanis dilatata - - + + - - 
Filinia longiseta - + + + + + 
F. terminalis - + - + - + 
Hexarthra sp. + + + + + + 
Keratella cochlearis + + + + + + 
K. quadrata - + - - + + 
K. tropica + + + + + + 
Lecane leontina + - + - - - 
L. luna - - + + - - 
Lecane sp. + - + + - - 
Lepadella patella + + + - - - 
Monostyla bulla + + + + + + 
M. cholestercerca - - + - - + 
M. hamate + - - - - - 
Mytilina ventralis - - - - + - 
Philodina roselea + + + + + + 
Polyarthra vulgaris + + + + + + 
Rotaria neptunia + + + - - - 
Synchaeta pectinata - + + + + + 
Synchaeta sp. - - - - + + 
Trichcerca porocellus. - - + - - - 
T. cylindrical + - + - + - 
T. longiseta - + + + + + 
T. pussila - + + + + + 

+ present      - absent 

 
 Data in table (3) showed that the greatest number or rotifer species was recorded at station 3. Station 1 
attained the lowest number of species (21) and consequently the lowest richness (1.697), waste discharging from 
El-Rahawy drain may be the main reason. The evenness and diversity index showed its highest values at station 
5.    
 
Table 3: Species number, population density, richness, evenness and shannon diversity index of Rotifera at Rosetta Branch of River Nile 

(spring 2008-winter 2009).  

 St.1 St.2 St.3 St.4 St.5 St.6 
No. of species (s) 21 25 33 31 27 27 
Population density 131750 286715 499750 662750 685250 797250 
Species richness (d) 1.697 1.909 2.439 2.238 1.935 1.913 
Evenness (J´) 0.738 0.613 0.656 0.606 0.739 0.681 
Diversity index (H´) 2.246 1.973 2.292 2.082 2.437 2.247 
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 Rotifers were abundant in spring (Fig. 2) with an average of 792500 Ind.m-3. The average density decreased 
to minimum of 275333 Ind.m-3 in winter. Rotifers are opportunistic organisms (r-strategist species adapted to a 
fast population growth during favorable seasons) whose densities change with temperature in a short time 
(Matsumura-Tundisi et al., 1990). Rotifers population density in Rosetta Branch was progressively increasing 
from station 1 with an average of 131750 Ind.m-3 to station 6 (average 797250 Ind.m-3). The present study 
revealed that there was a positive correlation (r = 0.583) between rotifers population density and water pH and a 
weak negative one (r = –0.419) with total dissolved solids.   
 

 
 
Fig. 2: Seasonal variations in total Rotifera densities (Ind. 103 m-3) at Rosetta Branch of River Nile (spring 

2008-winter 2009). 
 
 In spring Keratella cochlearis, Polyarthra vulgaris, Brachoinus calyciflours and Philodina roselea 
maintained the highest density in the studied area. El-Shabrawy and Khalifa (2002) mentioned that K. cochlearis 
and P. vulgaris consumed seston and bacteria in northern part of Rosetta Branch rather than phytoplankton. Br. 
calyciflours  and F. longiseta were abundant, contributing 50.4 % and 19.5% of total Rotifera in winter, 
respectively (Fig.3). Brachionus calyciflorus is considered to be a good indicator of eutrophication (Sampaio et 
al., 2002). The results revealed an obvious increase in the total rotifers counts at sits 4, 5 and 6 in autumn (Fig. 
2) due to flourishing of Synchaeta spp. as it formed about 55 % of the total rotifers and it nearly disappeared in 
other seasons.  
 

 
 
Fig. 3: Seasonal variations of main rotifers’ species (Ind. 103 m-3) at Rosetta Branch of River Nile (spring 2008-

winter 2009).  
 
 The total  viable bacterial counts in Rosetta Branch waters ranged between 28× 106 - 800 × 106  CFU ml–1 
and between 24× 106  -  980 × 106 CFU ml–1 at 22ºC and 37ºC, respectively (Fig.4 ).  The results showed that 
temperature, pH were negatively correlated with bacterial count at 37ºC (r = – 0.410 and – 0.617). A positive 
relationship revealed between TDS and total bacterial counts at 22ºC and 37ºC during the present study (r = 
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0.531 and 0.429 respectively). Meanwhile, total dissolved solid attained moderate positive relationship with 
bacterial count and bacterial biomass (r = 0.570 and 0.585) at Damietta branch (Khalifa and Sabae, 2012). 
 

 
 
Fig. 4: Seasonal variation of total bacterial counts TVBCs.10 6 CFU ml-1 water at 22 ºC and 37 ºC at Rosetta 

Branch of River Nile (spring 2008-winter 2009). 
 
 Bacterial biomass ranged from 2.6 to 74.8 mg C m–1 in Rosetta Branch., reaching its maximum value at 
station 1 (Fig.5). The results showed that, there were wide differences in bacterial abundance and biomass 
during the period of the study. The highest bacterial counts at both incubation temperatures (22ºC and 37ºC) and 
bacterial biomass were detected in El-Rahawy Drain discharging point (station 1), this might be attributed to the 
effect of sewage and agricultural wastes discharge. This agrees Sabae (1999) who reported that El-Rahawy 
Drain discharges about 193×104 m3 /day sewage effluents into Rosetta branch. The obtained values of bacterial 
counts in some sites of Rosetta Branch are similar to those obtained in some polluted rivers that are exposed to 
human, agricultural and industrial wastes (Bakare et al., 2003; Lateef, 2004 and Toroglu et al., 2006). 
 

 
 
Fig. 5: Seasonal variations of bacterial biomass at Rosetta Branch of River Nile (spring 2008-winter 2009). 
 
 Keratella cochlearis was well represented at the all sampling stations during the whole period of study 
(perennial species), with the highest average density of 234333 Ind. m-3 in spring. The maximum occurrence of 
K. cochlearis was detected at stations 3 and 4, while the minimum was observed at station 1 (Fig.6). K. 
cochlearis densities revealed significant differences between seasons, with a maximum abundance in spring 
(Kuczyńska-Kippen, 2008).  It is interesting to note that, the Bdelliods, Philodina roseola was the only rotifers 
flourished at stations 1 and 2 (average 134285 Ind. m-3); its minimum average was recrded at station 6. Monteiro 
et al. (1995) recorded Philodina sp. in the most tolerant taxa to metal concentrations in the most contaminated 
zone in Soda River (Portugal).  On the contrary, Br. calyciflours showed its minimum crop at sampling sites 1 to 
2 and attained its maximum standing crop at station 4. Saksena (1987) mentioned that, a variety of rotifers 
including Brachionus, Keratella species are inhabitants of moderately clean (mesotrophy) waters.  Polyarthra 
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vulgaris increased in warmer seasons, spring and summer (Fig.3) which constituted ~ 13.1 and 16.6 % of the 
total rotifers respectively. It was most dominant species in sampling sits 6 which formed an average of 176500 
Ind.m-3 (Fig.6). Polyarthra vulgaris is considered a good indicator of eutrophication (Attayed and Benzlli, 
1998). Generally, the dominant rotifer species in the studied area K. cochlearis, Brachionus spp., P. vulgaris 
and Syncheata spp. are eutrophic indicator species, classified by Sládecek (1983) as alpha or beta mesosaprobic. 
 

 
 
Fig. 6: Average density (Ind. 103 m-3) of main rotifers’ species at Rosetta Branch of River Nile (spring 2008-

winter 2009). 
 
 The most probable number (MPN) of the total coliforms (TC), faecal coliforms (FC) and faecal streptococci 
(FS) are given in table (4). The highest counts of indicator bacteria (TC, FC and FS) were detected at the 
discharge point of the El-Rahawy Drain (station 1). The highest counts of bacterial indicators were detected in 
warmer seasons (spring and summer), in sites from 4-6, this might be attributed to high temperature and the 
discharged wastewater during these seasons. This finding agreed with those previously reported by Sabae 
(1999), Rabeh (2007) and Sabae and Rabeh (2007). On the other hand, the relatively high counts of TC, FC and 
FS at stations 1 and 2 (especially at site 1) recorded during winter season, might be attributed to the low water 
flow during low demand wintertime. High faecal coliform counts have been positively related to urban 
development, agriculture, and the amount of erodible soils (Mehaffey et al., 2005). The density of bacterial 
indicators along Rosetta Branch were in harmony with those previously reported by El-Taweel (1998), Sabae 
(1999) and Sabae and Rabeh (2007). A highly positive correlation were found between BOD and bacterial 
biomass (r = 0.737) and indicator bacteria where r = 0.752, 0.811 and 0.531 for TC, FC and FS respectively.  
 
Table 4: The most portable number (MPN) of TC, FC and FS/ 100ml of water at Rosetta Branch of River Nile (spring 2008-winter 2009). 

 St.1 St.2 St.3 St.4 St.5 St.6 
TC Spring 1900000 440 400 1100 930 1100 

Summer 1100000 1100 1100 2100 1500 4000 
Autumn 4800 240 80 75 150 46 
Winter 4300000 1400 1100 93 5 25 

FC Spring 1700000 100 100 50 90 80 
Summer 900000 45 70 450 360 460 
Autumn 2400 40 40 75 43 30 
Winter 2400000 190 21 11 4 14 

FS Spring 120000 40 30 930 110 290 
Summer 9000 90 75 150 390 430 
Autumn 1500 460 1100 45 36 25 
Winter 1100000 750 750 110 23 25 

 
 According to European Commission Guide Standard (1998) and Ministry of Health, Egypt (1996) accepted 
the guide values of the investigated bacteria up to 500/100 ml water for total coliforms and 100/100ml water for 
faecal coliforms and faecal streptococci and 5000/100ml faecal coliforms for drainage water. Hygienic water 
quality, the indicator bacteria in Station 1 exceeded the acceptable values for drainage water discharged in water 
resources. The indicator bacteria exceeded the acceptable level at some stations, which revealed that Rosetta 
Branch waters subjected to sewage pollution from El-Rahawy Drain. Therefore, El-Rahawy Drain represents 
point source of pollution to Rosetta branch. Also, the community composition of rotifers and their significant 
dominance over the other zooplankton components designate that Rosetta Nile Branch is a highly eutrophic 
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system which shows slight signs of partial pollution. Such eutrophication appears to be related more to the 
increased fertility of water due to the relatively high concentration of nutrients (Aboul-Ezz et al., 1996).  
 Figures (7a&b) showed dendrograms of cluster analysis according to bacterial biomass and rotifers 
community structure at different studied localities. Cluster analysis for bacterial biomass revealed that the 
highest similarity (94.9%) was recorded between stations 2 and 6, followed by these two sits within station 5. 
While figure (7b) showed that the highest similarity value of about 83% was recorded between sites 3and 4 
which may be attributed to that the rotifers’ species compositions at both sites are nearly similar as they attained 
the highest number of species and species richness. On the contrary, station 1 attained the least similarity with 
the rest of sampling sites (Fig. 7a&b) as it attained the highest bacterial count and biomass. Also, it attained the 
lowest number of rotifer species and consequently the lowest richness which may be due to the effect of waste 
discharged from El-Rahawy drain at this site. 
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Fig. 7a: Dendrogram showing similarity among different sampling sites according to bacterial biomass. 
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Fig. 7b: Dendrogram showing similarity among different sampling sites according to Rotifera community 

structure. 
 
 In the present study, rotifers had a negligible grazing potential on bacteria and unable to decrease bacteria 
concentration, in view of the fact that both attained its maximum density in spring. Contrasting results was 
reported by Khalifa and Sabae (2012), they found a strong negative correlation (r = – 0.964) between total 
bacterial counts and rotifers density at Damietta Branch of River Nile in spring. Feeding behaviour and grazing 
rates are influenced by several characteristics of food particles. Factors such as food quantity and quality, 
temperature, taste, digestibility, seasons and toxicity can play important roles (Montagnes et al., 2001; Mitra and 
Flynn, 2007). In summer and winter a weak negative correlation (r= – 0.453 and – 0.295 respectively) was 
observed referring to a weak grazing potential. The low consumption of standing stocks and productions of 
bacteria in this study supported the results of many other studies which in eutrophic aquatic ecosystem a major 
part of the bacteria channeled through the microbial food web and phytoplankton was generally the most 
important food source for rotifers. In the periods of high-seston concentration and scarce edible phytoplankton, 
bacteria were more readily ingested. The conventional view among zooplankton ecologists has been reported 
that free-living bacteria are seldom the primary constitutes in rotifer nutrition, while they may serve as 
supplementary or diversifying food source in the total diet (Kryuchkova, 1974). Also, Arndt (1993) mentioned 
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that about 10–40 per cent of rotifers' food can consist of heterotrophic organisms of the microbial web and field 
experiments have indicated that rotifer grazing should generally play a minor role in bacteria consumption 
compared to feeding by coexisting protozoans. 
 
Conclusion: 
 In conclusion, the present study showed that Rosetta Branch subjected to sewage pollution from El-Rahawy 
Drain, which represents the main source. Also, Rotifera grazing plays a minor role in bacterial consumption in 
Rosetta Branch. 
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