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Abstract 

Ismailia Canal is one of the most important tributaries of the River Nile in Egypt. The population dynamics of 

rotifers in three zones of Ismailia Canal were studied in spring and autumn 2011, in relation to some physical and 

chemical characteristics of water. A total of 40 rotifers’ species were identified, the dominant were Keratella 

cochlearis, Collotheca pelagica and Polyarthra vulgaris. Keratella cochlearis dominated in all the sampling sites 

and contributed 57.1% and 25.4 % of the total rotifers in spring and autumn. Brachionus was the most taxon-rich 

genus being represented by eight species. In autumn, rotifers population density and species richness were 

positively correlated with water temperature and transparency and a negative relation detected with electric 

conductivity in both seasons. But, in spring no clear relation was observed in response to the water physical and 

chemical characteristics and rotifers population dynamics which may be its occurrence in this season depend on 

algal abundance. The dominant rotifer species in Ismailia Canal and its two branches Suez and Port Said are 

eutrophic indicator species.  Thus, the community composition of the rotifers indicate that, Ismailia Canal and its 

two branches are highly eutrophic and shows signs of partial pollution. 
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Introduction  

Ismailia Canal is one of the most important 

tributaries of the River Nile in Egypt. Along the canal 

there are several sources of pollution industries in the 

region of Cairo as well as agricultural run-offs in the 

eastern part. Measuring of a specific physic-chemical 

parameter in the contaminated aquatic ecosystem is 

important in determining the potential toxicity and 

its effects on the living organisms inhabiting that 

environment (Wrona and Cash, 1996). Bedair (2006) 

compared the seasonal variations of zooplankton in 

the River Nile at Shoubra El-Khema, Sharkawia Canal 

and Ismailia Canal. The variation in temperature and 

type of pollution affected the presence of zooplankton 

species at Great Cairo region of River Nile (Amer, 

2007).  Study of zooplankton and macrobenthos 

communities in Ismailia Canal revealed that pollution 

had affected their biodiversity and increased the 

population density of zooplankton indicators (Nassif, 

2012). 

 

Fig. 1. Map of the selected sampling sites in Ismailia 

Canal, Egypt. 

 

Rotifers perform an important link in the food chain 

and constitute the main food items for a great variety 

of aquatic organisms.  They share also in the transfer 

of energy from primary producers to higher trophic 

levels (Stemberger, 1990). Rotifers are amongst some 

of the most abundant and important members of the 

freshwater fauna, along with Protozoa and 

Crustaceans. Rotifer populations are very useful in 

indicating water quality particularly in pollution 

studies (Sladecek, 1983).  Seasonal occurrence of 

planktonic rotifer and their relationships with 

physicho-chemical parameters have been studied 

from different water bodies in the world (Hoffman, 

1977; Shayestehfar et al., 2008; Casanova et al., 

2009; Kaya et al., 2010; Sulehria and Malik, 2012). 

The purpose of the present work was to identify 

rotifer community in Ismailia Canal and its two 

branches and to determine variations in its density 

and diversity in spring and autumn seasons in 

relation to physic-chemical variations of water. 

 

Material and methods 

Study site 

Ismailia Canal was constructed in 1862 by virtue of 

two agreements between the Egyptian government 

and the Suez Canal Company for creating a navigable 

waterway between the Nile and the Suez Canal. Today 

its water is only used for irrigation and to provide 

drinking water for towns along its course. The canal 

has its inlet from the Nile at Cairo and runs directly to 

the east to the town of Ismailia passing the 

governorates of Cairo – Kalioubeya – Sharkeya and 

Ismailia. At Ismailia it bifurcates into two arms: one 

to the north to supply the town of Port Said and the 

second to the south to the town of Suez (Fig. 1). A 

short part without current directly connects the canal 

to the Suez Canal (Stahl and Ramadan, 2008). 

Sixteen stations were studied in spring and autumn 

2011. Eight sampling sites were selected along the 

area extended from the mouth of the canal at Al-

Mazalat region to Ismailia city (1-8) and four sites to 

cover each of the Suez Branch (9-12) and Port-Said 

Branch (13-16) as shown in figure 1. 

 

Field and laboratory methods 

At every sampling site, some physical and chemical 

parameters (temperature, oxygen, conductivity, pH 

and Secchi disk depth) were measured. Water 

temperature was measured by an ordinary 

thermometer, pH by Orion Research Ion Analyzer 

399A pH meter and transparency by Secchi disc. 
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Electrical conductivity (EC) was measured using 

Hydro-Lab., "Multi 340 II SET". Dissolved oxygen 

(DO) was determined by azide modification method 

as specified in APHA (1998). 

 

Rotifer samples for quantitative analysis taken from 

each sampling sites by filtering 30 liters from surface 

water through a zooplankton net of 55 m mesh 

diameter. Collected samples were kept in plastic 

bottles with some lake water to which 4% formalin 

was added as a preservative. Rotifers were counted in 

a Sedwick-Rafter cell (APHA, 1998) at 100x using 

compound microscope and specimens identified at 

the species level when possible. Rotifers numbers 

were expressed as number of organisms per cubic 

liters. Identification of rotifers was mainly based on 

Kost (1978).  

 

Statistical analysis 

For statistical analysis, Pearson’s correlation analysis 

was performed to evaluate the relationships between 

physico-chemical variables, rotifers densities and 

species numbers using XL stat software version 2012. 

Shannon-Winner diversity, species richness, evenness 

and similarity index were calculated using Primer 5 

program. 

 

Result and discussion 

The three studied areas expressed nearly similar 

trend in variation of physic-chemical parameters in 

spring and autumn as shown in table (1).  

Temperature is one of the major factors which 

directly affects animal and plant life in fresh water 

(Nassif, 2012). Water temperature was higher in 

autumn with maximum value of 28.1°C at site 2, it 

revealed a positive correlation with both rotifers 

population density and species richness (r = 0.755 

and r = 0.724) in autumn, while in spring no relation 

detected.  A positive correlation between temperature 

and rotifer density was detected in Balloki 

Headworks, Pakistan (Sulehria and Malik, 2012). 

Temperature seems to be the main factor affecting 

population density, species composition and richness 

of rotifers in freshwaters (Shayestehfar et al., 2008 

and Kaya et al., 2010).  

 

The area under study attained a relatively low 

visibility of an average of about 50 cm in both 

seasons.  Transparency showed that the Secchi disc 

readings attained its lowest values at sites of Suez and 

Port Said branches, while in Ismailia Canal it 

increased and the highest value of 100 cm was 

detected at site 8 in autumn season (Table 1), this 

may be attributed to the shallowness of water and 

increase of suspended particles at most sites 

especially at the end of Port-Said branch (Abdo et al., 

2012).  Rotifers population density and its species 

richness attained positive correlation (r = 0.451 and r 

= 0.670) with transparency in autumn season and a 

weak relation was detected in spring. The influence of 

turbidity on biotic factors affecting rotifer densities 

has been observed in some large rivers (Lair, 2005), 

but several conditions are responsible for the 

reduction of rotifer population in areas of high 

turbidity (Sulehria and Malik, 2012). Lowest secchi 

depths in Cle Elum Lake were typically recorded 

during spring runoff in May and in September 

perhaps from increased algal abundance (Lieberman 

and Grabowski, 2007). 

 

 

Electrical conductivity of the investigated sites water 

was higher at site 12 at the end of Suez Canal branch 

with maximum value of 649µS cm-1 in autumn, but 

dropped to a minimum level of 386µS cm-1 in spring 

at site 1 (Table 1). The highest value of electrical 

conductivity could be attributed mainly to the high 

pollution levels in water, resulted from the high 

nutrient loads of wastewater (Kobbia et al., 1995; 

Fathi and Al-Kahtani, 2009). Abdo et al., (2012) 

refereed the increase in EC in downstream sites of 

each branch to the effect of organic and inorganic 

pollutants discharged there. Nassif (2012) recorded 

the highest EC average during autumn after Misr 

Petroleum Company in Ismailia Canal, which may be 

attributed to the effluents of the company. In the 

present study EC revealed a moderate negative 
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relation with rotifers population density in spring and autumn (r =- 0.609 and r = -0.480).  

 

Table 1. Values of physic-chemical parameters of Ismailia Canal and its branches in spring and autumn 2011. 

 

 

 Temperature 

(ºC) 

Transparency 

(cm) 

EC 

(μS cm-1) 

pH DO 

(mgl-1) 

S A S A S A S A S A 

Is
m

a
il

ia
 C

a
n

a
l 

1 21.9 25.9 80 70 386 425 8.32 8.24 11.1 6.2 

2 22.2 28.1 60 60 390 439 8.40 8.17 10.3 6.6 

3 22.7 27.0 70 65 390 435 8.44 8.16 8.2 7.6 

4 22.9 27.2 40 60 390 427 8.41 8.08 8.5 8.8 

5 22.8 27.1 50 70 404 416 8.40 8.12 10.0 8.2 

6 22.7 27.1 60 50 406 419 8.44 8.17 9.6 11.4 

7 23.2 27.3 50 50 408 458 8.32 8.26 10.6 7.3 

8 23.6 27.2 50 100 412 423 8.38 8.35 8.5 7.6 

S
u

e
z

 C
a

n
a

l 

B
r

a
n

c
h

 

9 23.4 27.1 35 40 410 422 8.42 8.28 10.4 7.4 

10 23.1 27.4 40 50 410 455 8.46 8.35 8.8 11.2 

11 24.0 27.1 50 30 504 537 8.42 8.31 10.7 7.2 

12 23.5 25.3 50 30 604 649 8.37 8.38 6.8 6.3 

P
o

r
t 

S
a

id
 

C
a

n
a

l 

B
r

a
n

c
h

 

13 23.5 25.5 40 20 438 496 8.28 7.76 7.8 10.0 

14 22.4 25.1 70 40 445 478 8.35 8.27 8.4 10.9 

15 22.0 25.4 25 30 449 466 8.40 8.18 11.2 8.4 

16 21.4 25.5 40 20 450 513 8.34 8.25 8.0 9.4 

 S: summer       A: autumn 

 

Change in pH value was always in the alkaline side. It 

fluctuated between 7.76 in autumn at site 13 and 8.46 

in spring at site 10 (Table 1). This tendency to the 

alkaline side may be due to the increased 

photosynthetic activity of planktonic algae, or to the 

chemicals nature of water (Kobbia et al., 1995; Fathi 

and Kobbia, 2000).  

 

The presence of oxygen in water is a positive sign 

since most aquatic plants and animals need oxygen to 

survive (Stahl and Ramadan, 2008). The oxygen 

content at the investigated area tended to be higher in 

spring in most sites (mean 9.3 mg l-1) and lower in 

autumn (mean 8.4 mg l-1). The relatively high 

concentrations of dissolved oxygen recorded in spring 

could be mainly attributed to the increased 

photosynthetic activity of phytoplankton populations. 

Abd El-Hady and Hussian ( 2012) detected the 

highest population density of phytoplankton, at the 

selected sampling sites during the same study period, 

in spring with a maximum density of 1450 x 104 

cells/l at station 7 with high oxygen content (10.6 mg 

l-1).  While the lowest phytoplankton crop was 

observed in autumn with a minimum value of 110 x 

104 cells/l at station 12 which attained least oxygen 

content (6.3 mg l-1). According to Hoffman (1977), 

dissolved oxygen plays an important role in the 

occurrence and abundance of rotifer species. 

 

Rotifers were abundant in spring and its density was 

higher in Ismailia Canal sites than in Suez and Port-

Said sites and its abundance peaks was detected at 

site 6 in spring (1938 000 Ind. m-3) and at site 2 in 

autumn (894 000 Ind. m-3). The noticeable drop in 
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rotifers’ population density in Suez and Port-Said 

branches (Fig. 2A) may be due to the effect of 

agricultural effluents which considered the major 

contamination source at two branches (Abdo et al., 

2012). The dominance of rotifers in spring may be 

attributed to the favorable conditions as suitable 

temperature, stable water condition and abundance 

of food (Abdel Aziz, 2005). Nassif (2012) declared the 

highest rotifers’ crop in spring at Ismailia Canal due 

to lowest BOD values and highest orthophosphate 

concentrations. 

 

Fig. 2A. Population density, B: Species number, C: 

Species richness, D: diversity index and E: Evenness 

of rotifers at Ismailia Canal and its two branches in 

spring and autumn 2011. 

 

Cluster analysis (Fig. 3) of the rotifer communities in 

each studied season revealed two clusters at about 

50% and 30% similarity level for spring and autumn 

respectively. In spring, the first cluster formed four 

cluster groupings from sampling site 1 to 11 in 

addition to site 14 and 15. The highest similarity of  

about  90 % within this group was between site8 and 

9, which may be attributed to that the rotifers’ 

standing crop  at both sites are nearly similar as they 

attained the same  number of species and species 

richness (Fig. 2B&C ). In autumn, each main cluster 

contained three groupings, the first cluster comprised 

sites of Ismailia Canal (2-8) in addition to sites 9 and 

10. The second cluster contained sites of Port Said 

Canal (13-16) beside sites 1, 11 and 12. The highest 

similarity (82.3%) was recorded between sites 4 and 6 

in the first group, followed by sites 11 and 14 within 

the second group. It seems that nearby sampling sites 

attained similar rotifers communities. 

 

Fig. 3. Dendrogram showing similarity among 

different sampling sites of Ismailia canal and its two 

branches according to rotifers community structure 

in spring and autumn 2011. 

 

A total of 40 species were identified (Table 2), of 

which 23 were ubiquitous appeared in both seasons. 

The greatest number of species was observed in 

autumn (34 species), In in central Spain, zooplankton 

diversity was higher in autumn than in spring and it 

was positively correlated with lake size (area and 

depth) in spring, but not in early autumn (Armengol 

and Miracle, 1999). Sampling sites 1 and 15 contained 

the lowest diversities in autumn with seven and five 

species, respectively and in turn the lowest species 

richness.  Sites 3 and 2 attained the greatest number 

of species (31 species) in spring and autumn, and 

consequently the highest species richness of 2.117 and 

1.605 respectively (Fig.2 B&C). Diversity index was 

higher at most sites of Ismailia branch in autumn; on 
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the contrary, the species diversity in Suez and Port-

Said sites was slightly higher in spring (Fig. 2D).  

Evenness had higher values in autumn along the 

study area except at sampling site 16 (Fig. 2E).  

 

Table 2. Population density (Ind. m-3) of Rotifera species (in alphabetical order) collected from Ismailia Canal 

and its branches in spring and autumn 2011. 

 Spring Autumn 

Asplanchna sp. - 188 
Anuraeopsis fissa (Gosse, 1851) 7688 11000 
Brachionus angularis Gosse, 1851 9563 1313 
B. budapestinensis (Daday, 1885)  625 - 
B. calyciflorus Pallas, 1766 9688 1063 
B. caudatus Barrois &Daday,1894 15188 375 
B. falcatus Zacharias, 1898 750 188 
B. patulus (O.F. Müller, 1786) - 1250 
B. quadridentatus Hermann, 1783 375 1938 
B. urceolaris Müller, 1773 1125 875 
Cephalodella gibba (Ehrenberg, 1830)  125 313 
Cephalodella sp. 438 1750 
Collotheca pelegica (Rousselet, 1893) 126000 39125 
Conochilus unicornis Rousselet, 1892 16438 313 
Colurella uncinata (Müller, 1773) 313 1375 
Epiphanes macroura (Barrois and Daday, 1894)  375 375 
Euchlanis dilatata Ehrenberg, 1832 - 750 
Filinia longisetea (Ehrenberg, 1834) 125 938 
Hexarthra sp. - 2938 
Keratella cochlearis (Gosse, 1851) 475938 63563 
K. tropica (Apstein, 1907) 35063 42000 
K. quadrata (Müller, 1786) 125 - 
Lecane bulla (Gosse, 1851) 438 1938 
L. closterocerca (Schmarda, 1859) 125 - 
L. hamata (Stokes,1896) - 188 
L. leontina (Turner,1892) - 938 
L. luna (Müller, 1776) - 188 
L. ungulata (Gosse, 1887) - 125 
Lecane sp. - 188 
Lepadella patella (O.F. Müller, 1786) 188 - 
Philodina roseola (Ehrenberg, ) 12813 32250 
Polyarthra vulgaris Carlin, 1943 70625 25625 
Scaridium longicaudum (Müller, 1786) 250 63 
Synchaeta oblonga Ehrenberg, 1832 1250 125 
Trichotria tetractis (Ehrenberg, 1830) 188 5438 
Trichocerca longiseta Schrank, 1802 313 - 
T. porcellus (Gosse, 1851)  - 813 
T. pusilla (Jennings, 1903)  31938 5938 
Trichocerca sp. - 4438 
Unidentified bdelloid  15125 - 

 

Genus Keratella was represented by three species, 

only Keratella cochlearis dominated in all the 

sampling sites in the two examined seasons. It 

contributed 57.1% and 25.4 % of the total rotifers in 

spring and autumn. Keratella cochlearis, which is one 

of the most common representatives of the family 

Brachionidae and is known to inhabit a diverse range 

of waters (Pejler and Bērziņš 1989), is also believed to 

be the most common freshwater metazoan in the 

world (Koste 1978). Keratella cochlearis listed among 

the most dominant taxa in large rivers and lakes 

systems worldwide (Egborge and Tawari, 1987; Pace 

et al., 1992; Van Dijk and Van Zanten, 1995; May and 

Bass, 1998; Burger et al., 2002). Keratella tropica 

formed only 4.2 % of the total rotifers in spring and 

increased to constitute more than 16% in autumn.  

Keratella species has been indicated as an indicator 

of pollution (Bahura et al., 1993). 

 

Collotheca pelgica nearly contributed about 15% of 

the total rotifers in both seasons, although it attained 

its highest population density in spring (Table 2). In 
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Ismaillia Canal and different areas of River Nile 

Collotheca flourished in spring season (Helal, 1981; 

Bedair, 2006; Nassif, 2012).  The population density 

of Polyarthra vulgaris increased in spring season to 

form about 8.5% of the total rotifers and its crop 

decreased in autumn but it constituted 10.3% of total 

rotifers. The species flourish in Ismailia Canal sites 

and gradually deceased in Suez Canal branch and 

attained its lowest occurrence in Port-Said branch. 

Nassif (2012) recognized P. vulgaris as the most 

dominant rotifer in Ismailia Canal and it highly 

flourished in organic matter enrichment area in front 

of petroleum companies. Stemberger (1990) reported 

P. vulgaris as a cosmopolitan truly planktonic rotifer 

and regarded as a good indicator of eutrophication. 

Also, K. tropica, Filinia and Polyarthra reported in 

polluted waters (Unni, 1986); on the contrary, 

Polyarthra spp. has been recorded as indicator of 

clean water with low temperature (Bahura et al. 

1993). Philodina roseola peaked in autumn and 

formed about 13% of the total rotifers density and 

decreased in spring to form only 1.5 % of the total 

rotifers counts. Monterio et al., (1995) recorded 

Philodina sp. in the most tolerant taxa to metal 

concentrations in the most contaminated zone in 

Soda River (Portugal). This species appeared more 

tolerant to the industrial waste in River Nile and 

might be used as indicators of industrial waste 

pollution (Khalifa, 2000). 

 

At the studied area Brachionus was the most taxon-

rich genus being represented by eight species; 

however their densities were very low throughout the 

study period, B. caudatus, B. calyciflorus and B. 

angularis dominated in spring. In River Nile and 

Ismailia Canal seven species of genus Brachionus (B. 

angularis, B. calyciflorus, B. capsuliflorus, B. 

caudatus, B.falcatus, B. forficula and B. plicatlis) 

have been described (Amer, 2007 and Nassif, 2012). 

The occurrence of Brachionus is related to water 

eutrophic conditions (Gannon and Stemberger, 

1978and Sladecek, 1983). In Brazil, Sendacz et al., 

(1985) associated the abundance of Brachionus to 

more eutrophic environments in reservoirs in South 

east of São Paulo State. Abdel Aziz and Aboul Ezz 

(2004) mentioned that B. calyciflorus prefers 

mixotrophic environments rich in nutrients. 

 

Trichocerca represented by four species, among 

which T. pusilla dominated and detected in both 

seasons and it peaked in spring. Anuraeopsis fissa 

exhibited the maximum population density of 11 000 

Ind. m-3 in autumn, this result was on the contrary 

with the study of Nassif (2012) which detected the 

peak of occurrence of A. fissa in spring. This species 

was considered among pollution indicators in Lake 

Maryout (Abdel Aziz and Aboul Ezz, 2004). Lecane 

was represented by seven species, they had low 

density throughout the period of study, all of which 

were present in autumn, except L. closterocerca 

which appeared in spring and the dominant form L. 

bulla detected in both seasons.  Sulehria and Malik 

(2012) found the population density and species 

diversity of Lecane, Lepadella and Synchaeta 

increased in the cold months and decreased in the 

warm months. Other rotifers’ species detected in the 

study area were present in low densities in one season 

or both (Table 2). Sulehria and Malik (2012) recorded 

Lecane, Epiphanus, Lepadella and Synchaeta 

became more abundant with increase in 

eutrophication and other genera such as Brachionus, 

Cephalodella, Filinia, Philodina, Polyarthra and 

Trichocerca were also present with low density.   

 

Conclusion 

In autumn, rotifers population density and species 

richness were positively correlated with water 

temperature and transparency, while a negative 

relation was detected with electric conductivity in 

both seasons.  In spring no clear relation was 

observed in response to the water physical and 

chemical characteristics and rotifers population 

dynamics, so its occurrence in this season may 

depend on algal abundance. The dominant rotifer 

species in Ismailia Canal and its two branches Suez 

and Port Said Keratella cochlearis, Collotheca 

pelagica, Polyarthra vulgaris and Brachionus spp. 

are eutrophic indicator species.  Thus, the community 
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composition of the rotifers indicates that Ismailia 

Canal and its two branches are highly eutrophic and 

shows signs of partial pollution. 
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