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ABSTRACT 

This study was carried out to evaluate the variations m the 
existance and the numerical densities of different Protozoa in less 
polluted (Bahr Shebeen canal) and polluted (Al-Atf drainage canal) water 
bodies and the response of these organisms to some ecological factors. 

Water samples were collected by a transparent Perspex water 
sampler ( 1.2 L) for detecting Protozoa and measuring certain physico
chemical parameters. 
Protozoa were sedimented at 7°C, examined microscopically using a 
Carl-Zeiss Jena transmittted-light inverted microscope and identified. 
The d~nsities are expressed as number of organisms x l 02/L. 

The presence of various Protozoa were found to be in the favour 
of ciliophoran individuals followed by phytomastigophoreans and then 
sarcodines. These organisms could be divided ecologically into three 
groups (most common, frequent and rare) depending on their monthly 
existance and on their numerical densities. It was found only that the 
most common protozoan's numerical densities were higher in the 
polluted water body than those of the less polluted one. The relationships 
between various protozoan densities and certain physico-chemical factors 
were examined thoroughouly via the Minitab Statistical programme. It 
was proved that some of these parameters were significantly effective on 
the protozoan availability. The instantaneous growth rates of different 
Protozoa showed variations in both canals and could be referred to food 
type, its concentrations, abundance of the feeding protozoan genus itself 
and the predation influence of various predators including ambush 
protozoans and invertebrates. 

Finally, it is recommended to improve the water quality through 
chancing protozoan diversity by stopping and prohibiting illegal 

Proceeding of I""I.C.B.E.S." 2008 



Mansour Gala/, et a/. 92 

domestic sewage inflow in the Nile and its branches to minimize 
pollutants loading. 

INTRODUCTION 

Studying of zooplankton is of vital importance in assessing the 
biological activity of rivers, coastal lagoons and estuaries [Castel (1993); 
Bakker (1994) and Laprise & Dodson (1994)) as they are considered as 
the secondary producers in the aquatic food chain. 

The Nile receives about 37 main drains discharging municipal 
agricultural and industrial wastewater [Abu! Ela et al., (1990)). 

The population densities of some freshwater types of zooplankton 
including Protozoa and their response to various ecological factors in El
Menofeyia province were extensively studied by [Gala! et al., (1997)). 
Protozoa are considered as important components in the aquatic 
ecosystems and could be used as bioindicators of the water quality 
{Antipa (1977) and Henebry & Cairns (1980)]. According to the 
minute size and rapid growth rates, Protozoa are more convenient tool to 
follow up pollution in rivers and streams; (Biek (1973)). In addition, 
Protozoa seem to help indirectly in improving the water quality through 
their influence on the bacterial populations and consequently on the 
breakdown of different pollutants; [Gala! (1980 & 1993) and Gala! & 
Authman (1994)] studied the dynamics of some planktonic and benthic 
ciliates in the River Nile in Kalubeyia province. Protozoan diversity and 
the corresponding densities at various water bodies with different levels 
of pollution were examined in many provinces of Egypt [Galal (1994, 
1999 and 2000); Gala! & Gaber (2002) and Gala! et a/., (2005)). 
Simultaneously, [El-Bassat (2002)] investigated the seasonal variations 
of different planktonic groups particularly Protozoa in various stations at 
Damietta Branch of the River Nile. 

Protozoan diversity in a productive fishpond at Jos Plateau in 
Nigeria was followed up by [Absalom et al., (2002)) where water 
temperature ranged between 22 and 28"C. Trophic roles and growth 
rates of pla,n¥:ton,ic cilia}es were studied by [)(;asindi ~ Taylor (2006)). . . . 

Moreever, [El-Bassat & Taylor (2007)] examined the pelagic 
zooplankton community including Protozoa at lake abo Zaabal in Egypt. 
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MATERIAL AND METHODS 

This study was carried out during a period extending between 
Augusl<)5 and Ju!y96 in El-Menofeyia Province where samples were 
collectd twice monthly. Bahr Shebeen is an irrigation canal with an 
average depth of three meters and average width of about 30 meters, 
while those of Al-Atf drainage canal are 1.5 and six meters respectively. 
Four san1pling stations were chosen, as replicates, for each water body 
(Al-Mathan, Al-Anssari, University bridge and Al-Kassed at Bahr 
Shebeen, Ratib, El-Wehda, El- Bridge and Farm stations at the other 
one). Water samples were collected by the help of a transparent Perspex 
water sampler of I .2 liter volume for detecting the protozoan organisms 
and measuring the following physico-chemical parameters (water 
temperature, electrical conductivity, dissolved oxygen, salinity, nitrates, 
phosphates, organic matter and chlorophyll-a). The latter four parameters 
were detected by methods adopted by (APHA (1992)1, while the former 
factors were measured in situ using YSI-S-C-T meter model 33. 
Protozoan organisms were sedimented using Heraeus-Christ GMBH 
cooling centrifuge where replicates of I 0 ml were centrifuged at I 500 
rpm for three minutes at 1'C. The volume of each replicate was 
concentrated to 3 ml by decanting the supernatant and the residual part 
was transferred into Petri dishes in order to be examined microscopically 
using a Carl-Zeiss Jena transmittted-light inverted microscope. Protozoan 
densities are expressed as number of organisms x I tr!L. 

Protozoan organisms were identified alive according to the 
method used by (Bick (1972); Patterson & Hedely (1992)J. The 
statistical analyses were carried out via the Minitab Statistical Package 
and the growth rates were calculated using (Rivier et al., (1985)]. 

RESULTS 

The collected protozoan organisms in the present study were 
divided into three main categories depending on both their numerical 
densities and their existance throughout the different months of the year:-

a) The most common protozoan organisms which were 
detected throughout all the year round in considerable 
numbers at both canals including Euglena, Amoeba, 
Litonotus, Cinetochilum, Paramecium, Vortiocella and 
Euplotes sp. 
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b) The frequent Protozoa which were recorded in several 
months of the year and their numerical densities were 
mostly lesser than those of the most common group such 
as Actinoph1ys, Coleps, Urotricha, Stentor, Oxytricha and 
Sty! onychia sp. 

c) Rare protozoans which were obtained only within few 
months of the year, sometimes they could not be easily 
detected during sampling and therefore, their numerical 
densities were the lowest such as Arcella, Lacrymaria, 
Frontonia, Ophridium, Trichodina, Spirostomum, and 
Codonella sp. 

94 

It was proved that the most common Protozoa are more or less the 
same at the different sampling stations of Bahr Shebeen canal where 
seven protozoan organisms were detected at these sites as could be seen 
in figure (I). Numerical density of Euglena sp. showed two peaks: the 
first one during May (40 x 101 /L) and the other (50 x 102 /L) during 
August. Amoeba sp. kept their densities below I 0 x I 02 1L at different 
sampling stations of Bahr Shebeen throughout a period extending 
between October and July and slightly above I 0 x I 02 IL during August 
and September. The protozoan Litonotus sp. showed two maximal values 
(24 and 15 x 102 /L) on November and February respectively. On the 
other hand, Cinetochilum sp. represented two peaks; the first occurred 
during October (20 x l 02 /L) and the second one took place during March 
(13 x 102 JL ). Paramecium sp. was found to have a major peak during 
November (14 x 102 /L). Vorticella sp. and Euplotes sp. achieved their 
peaks (16 and 17 x 102 /L respectively) on June. 

On the other hand, the most common protozoan genera detected 
at Al-Atf drainage canal were found to be nine in number as shown in 
figure (2); six of which had their peaks on August and September (116, 
44, 20, 32, 46 and 18 x 102/L for Euglena, Amoeba, Litonotus, 
Cinetochilum, Paramecium and Euplotes spp. respectively), while the 
other three had their peaks during October, November and May ( 17, 15 
and 56 x I 02/L for Oxytricha, Coleps and Vorticella spp. respectively). 
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Fig (1): Average monthly abundance ( x102 /L) of the most common 
protozoans at four different sampling stations at Bahr Sheben 

canal. 
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Fig (2): Average monthly abundance ( x!02 /L) of the most common 
protozoans at four different sampling stations at AI - Atf 

drainage canaL 
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Taking the monthly percentages of the most common protozoan 
genera relative to the total collected Protozoa in these two water bodies 
(Table 1) in our consideration, it revealed that, at Bahr-Shebeen, the 
lowest and the highest percentages are 21.5 and 37.8% for Euglena 
during February and July; 1.4 and 8.2% for Amoeba on Jannuary and 
August; 5.4 and 18.1% for Litonotus on June and November; 2.3 and 
11.5% for Cinetochilum on May and October; 3.7 and 11.0% for 
Paramecium on February and December; 6.7 and 14.3% for Vorticella on 
September and June; 2.8 and 15.2% for Euplotes during February and 
June respectively. On the other hand, the minimal and maximal 
percentages at, Al-Atf canal, achieved 18.6 and 41.7% for Euglena on 
Jannuary and July; 4.7 and 12.3% for Amoeba during November and 
September; 4.1 and 15.3% for Litonotus_on June and Jannuary; 1.7 and 
7.9% for Coleps on July and November; 5.8 and 11.0% for Cinetochilum 
on November and Jannuary; 3.8 and 14.6% for Paramecium on April and 
May; 8.7 and 24.8% for Vorricella on October and May; 2.6 and 6.2% for 
Euplotes on November and May; 4.1 and 9.6% for Q).yfricha on June and 
December respectively. 

Figure (3) presented the average monyhly numerical densities for 
frequent Protozoa at Bahr-Shebeen and their peaks ranged between 7 and 
I 0 x 102/L, while those of rare protozoans varied between 0.0 and 3 x 
102/L as could be seen in figure (5). On the other hand, average monthly 
densities of frequent and rare Protozoa at AI-Atf canal were presented at 
figures (4) and (6) respectively. Those of frequent genera ranged from 
0.0 to 12 x 102./L, while those of rare Protozoa varied between 0.0 and 2 
x 102/L, but zero values of the latter are more frequent than the former 
genera. 

The combined effect of the studied ecological factors upon the 
most common protozoa proved that certain combinations of these factors 
were statistically significant as could be seen in Table (2). At Bahr 
Shebeen, Euglena was found to be highly significantly influenced by 
various probabilities of only five examined parameters (temperature, 
electrical conductivity, oxygen, nitrates and total plankton? followed by 
Euplotes. The effect of four factors influence significantlly Euglena, 
Euplotes, Amoeba and Paramecium, while that of three factors affect 
significantlly Euglena, Euplotes, Amoeba, Cinetochilum, Paramecium 
and Vorticella. The influence of only two factors proved significant 
levels for Euglena, Amoeba. Euplotes, Cinetochilum and Paramecium. 
At Al-Atf drainage canal, Euglena behaves similarly with various 
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probabilities against only four factors (temperature, oxygen, phosphates 
and plankton) followed by Amoeba, Cinetochilum, Paramecium, 
Euplotes, Oxytricha, Co/ep, Vorticella and Lilonotus. The influence of 
both three and two factors affect significantly all the most common 
protozoan genera except Litonotus. 
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Fig (3): Average monthly abundance (X 101/L) of the frequent protozoans at 
four various sampling stations at Bahr Shebeen canal. 

Fig (4): Average monthly abundance (X 102/L) of the frequent protozoans at 
four various sampling stations at AI-Atf drainage canal. 
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Fig (5): Average monthly abundance ( x 102/L) of the rare protozoans at four 
,·arious sampling stations at Bahr Shebeen canal. 
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Fig (6): Average monthly abundance ( x 102/L) of the rare protozoans at four 
various sampling stations at AI-Atf drainage canal. 
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Table (1): Monthly percentages of the most common protozoan genera 
relative to the total collected Protozoa at Bahr She been and 
Al-Atf canals. 

~ 
I p v. • c 

uly ~ 37.8 7.2 6.3 

~H7.2 
9.0 6.3 -- -

41.7 9.8 6.4 7.7 !0.6~ ~~~~ 4.3 1.7 4.7 
ug.B 32.9 8.2 7.0 7.0 7.0 . 7.6 7.9 -- --

rsepi~ 
33.7 9.0 4.4 8.!_~3.4 11.3 4.7 

~ 
·-=-26.7 6.7 8.3 8.3 5.6 6.7 7.8 

A 28.5 12.3 5.6 8.9 10.3 11.7 5.0 

~ Oct. B 28.3 4.8 5.5 11.5 6.0 8.4 8.4 
A 31.6 6.8 5.3 

95 ~r--,!·' 
3.0 4.2 6.5--

Nov.B 21.8 3.8 18.1 9.0 10.5 8.3 8.3 --- --
f=- A 30.9 4.7 6.3 5.8 11.0 9.9 2.6 7.9 6.3--

Dec.B 30.1 0.0 6.9 6.9 11.0 12.3 5.5 - ---
A 23.5 5.9 11.8 9.6 . 9.-~-~-r-10:~ 2:~- _5 .2 ,.2./i._ 

Jan. B 26.0 1.4 9.6 8.2 8.2 12.3 5.5 --
A , 18.6 9.3 15.3 11.0 7.6 13.6 5.1 4.2 7.6 

Feb. B J: 2!.5 2.8 14.0 8.4 3.7 12.2 2.8 --- ---

~'"' 
10.1 10.1 7.7 7.7 --,_16-H 4.7 3.0 '7.1 

. B 2!.9 5.9 ll.8 10.9 5.0 12.6 4.2 -- ---
A 23.7 8.1 6.9 8.1 ~9 2g~~~-7 ' 4.0 6.4 
B 29.0 8.9 

----
7.3 8.9 4.8 12.9 8.1 --- ---

A 27.6 3.8 6.5 7.6 3.8 24.3 6.0 4.9 7.6 
May B 3l.5 6.2 6.9 2.3 5.4 1!.5 1!.5 --- ---

A 221JJ5 
5.8 6.2 14.6 . 24.8 6.2 5.3 503__ 

~2~1 2.7 5.4 8.0 u.3 15.2 --- ---
L __ ~_:l7.8 8.1 4.1 8.1 6-2:__j_S. 0 '-5.4 4-!. 

B = Bahr-Shebeen A = AI-Atf drainage canal 
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Table (2) Summary of the significant relationships between most common 
protozoan genera and certain ecological factors through multiple 
and step-wise regression analyses. 

iJ Bahr-5hebeen ~r:;t;--~ 
Parameters EuEI""' ~A,m,.-;,., 

---- r.;-~~~~ 

CIJJetocllilum Paramecium t"Prlic61a e;,;;;;;;-
c,~A.,.u 0.002 I 0.009 

I o.041 
~ ~-~ 

Cu.., 0.002 0.019 
CH1fl 0.001 '0.011 0.005 
CH.n:z <0.001 0.007 -r-- 0.007 

, Cu.,, 0.001 0.020 0.62~--~ 

Cu.,,, <0.001 0.002 i 0.035 0.030 
Cu.• , <0.001 0.014 I 0.040 0.043 0.046 

~-~1 ,~- ~~-~-+-0.040_~ 0.004 
c., " ' <0.00 1 0.003 ' 0.048 0.002 ---
C::•1 

~-

<0.oo1=ffi1s 0.020 ' 0.014~~ 
c2,4 12 <0.001 i 0.003 0.040 ~ 0.021_ 

, c2J.Il <0.001 i 0.010 0.040 ~ 0.049 
: c,, 0.001 0.050 

-
0.014 -, c.._.,, <0.001 0.010 0.050 0.040 o.on_ 

I Cn, <0.001 0.007 0.050 0.040 

1..07.12 <0.001 0.006 

~-= ~~ <0.001 0.020 0-025 0.039 
<0.001 0.004 0.012 

~ -

I C::1J2 <0.001 0.003 ' 0.016 ~-
! C31 0.001 0.017 0.016 

~-

C0.024 Clt:z <0.001 0.003 
c.-12 0<.001 0.003 0;~ 
C1u 0.001 0.001 

----~ 
o.o23 --no~ 

ii] At Al-Atf drainaf(e canal 

100 

Parnmeter f!'ug/en uiOnCi I~ i I 
;;;-~- v. ·c Jl iiYiifiiii~ i ~ 

c......,, ! <0.001 
c,.. <0.001 
Cu,1:t <0.001 

. c......,, <0.001 
lct.a.n 0.001 ..:;;::::.:-~-

'<0.001 c,,..., 
c,.. i <0.001 

~ <0.001 
c.., 0.013 
c,u <0.001 

~---.::!1:001 
Wh= 
c,""'dme 
c~= Salinity 

0.008 0.050 0.030 <0.001 0.009 I 0.010 0.026 
0.013 0.030 0.002 0.024 '0.008 0.036 
0.007 <0.001 0.005 0.009 0.008 
0.002 0.010~001 0.004 0.016 
0.003 0.010 <0.001 0.002 0.008 0.008 
0.008 

1---- o.ooi -1M,t1 0.004 0.011 
0.003 0.009 0.033 <0.001 ' 0.007 
0.002 <0.001 
0.010 o.oo4 
l).002 i <0.001 
0.001 0.004 <0.001 

C:r Water temp, 

c.• I"' 
C,= Electrical conduc. 
C1= Nitrates 

0.001 . 0.005 

1 
0.001 I 0.003 0.002 
0.001 0.002 

C4 '"" Dissolved oxygen 
CrPiroshates 

~"" Organic matter Cw= Chlorophyll-e. C11 = Total protozoa Cu= Ptankton. 

0.009 

o.oof-
0.004 
0.035 

----

0.001 ~l 

0.0121 
0.010 
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Table (3): Seasonal growth rates of the various protozoan genera at Bahr 
She been and Al-Atf drainage canals. 

Bahr-Shebeen canal Al-Atf draina~te cana 
l'm<oww> sum,... Amumn Winter s Summer Autumn WintCf' s " f Mott common gene:m 

. 22e' ! 'Euglena 4.09e'3 -5.6 ··' 4.94e" 5.06 •.• . 3.6e' -6.1 e"' -
AmoeiJ;; 1.63 e'' -9.7 •. !.22 •. 1.48 •"' 6.00" -1.8 •. I 8.4 e· -62 •"' ' r Litono;;;, 6. 74 <"' 5.2ecr 1.22e'' -4.91 <i'' 5.7e'1 ·5.7 e·' 6.7e 

L£:inelochilum 2.23 •.• -2.5 •.• 6.53 e' -1.63 ... 4.9e'' -1.2 e' 
1 Paramecium 5.02 .-· 3.7e' -7.7 •.• · 1.71 e'' 9.8e -6.3 e'' -- Lie' r vo~ticella -3.2 .- ·9.7 e 4.1 e' - 5.8 e -8.8 e'' 7.3e 52 e' 
E.!J1iig}g_ --4.8 .-or -2.7 e'' -3.2? 1.20"' 4.2 .;" -1.4 .- 5.2e·' . 9.4e· 
Colevs -- 1.6 e·' -3.7 •.• 6.oe·• 
(h-utricha --- -7.1 e' -5.1 •. , -8.9 e 9.7e 
Frequent genera 

1.2 e' -L7e2 !.5 e' ,{ctinonh~·s --
----j Co/oidium -- -2.8 •.• 1.0 e' 

ifl:atricha 7.7e· -2.2e' 3.2 •.• -7.7 e'' __J 
Stentor 2.0~ -1.1 eCT 1.1e i -3.2 •. 

~ ~icha -7.7 e'' .12 ... 5.7 e" 
Stvlonvchia • 1.5 •. , -6.2e' -3.2 ... -1.5 e' ' i 
Rare genera I 
Trich;;dina 1.2e' 1.2 ··' I 
Snirost;;;;;;;;; -- 7.7e -7.7 e' ---

.Codone[i;; . -4.5 •" 17.7? 7.7 e·" I 
-~-~-----

Oohrvdium - 1 4.se·" -1.2 e' I I .,_ 
e -10 "' 
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The positive growth rates indicated an increase in the individual 
cell size and the numerical densities which in tum exhibited increasing 
reproductive rates, while the negative ones proved an opposite behaviour 
and might be termed as declination rates. 

Having a glance to table (3), it was obvious that most of the 
growth rates were negative on autumn at both water bodies, those 
belonging to winter and spring showed more positive growth rates as 
compared with the negative values at both canals. The summe; protozoan 
samples at Al-Atf drainage canal had negative values, while those 
belonging to Bahr Shebeen were mostly positive (Vorticella and Euplotes 
spp.). At Bahr Shebeen, growth rates exibited that Stentor sp. had the 
highest positive value (2.0 x 10'2 

) during summer and Euglena sp 
recrded the lowest record (4.94 x 104

). while those of Al-Atf canal were 
1.1 X 10'2 and 5.8 X 10'4 for Paramecium and Vorticella spp. during 
spring and autumn repectively. On the other hand, the highest and lowest 
declination at Bahr Shebeen rates were-!.! x 10'2 and- 9.7 x 104 in case 
of Slenlor and Vorticella spp respectively during autumn for both, while 
those belonging to Al-Atf canal were -1.2 x 10'2 and -8.9 x 104 for 
Cinetochilum and Oxytricha spp. on autumn and winter respectively. 

DISCUSSION 

As mentioned previously. the aim of the present study was to 
evaluate both the protozoan diversity and its response to certain 
ecological factors. 

The high densities of Euglena _in both water canals throughout the 
various months of the year could be referred mainly to the presence of 
the sun light for long exposure time during the day and consequently 
more photosynthetic activity leading to increase the numerical densities 
of various heterotrophic protozoan genra. 

The accumulation of the organic matter resulting from the 
previously mentioned photosynthetic activity, the agricultural activity 
and/or the illegal discharge of certain pollutants provide suitable 
conditions for growing and survival of the bacterial-feeding protozoan 
organisms such as Cinetochi/um, Paramecium and Vorticella. 
Accordingly, high numerical densities of algivorous and carnivorous 
protozoan genera such as Oxytricha, Euplotes, Sty/onychia, Litonotus, 
Amoeba, Coleps, Urotricha and Spirostomum found enough nutritive 
material and consequently, more protozoan diversity could be obtained. 
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Some of these protozoan genera were finally consumed by aquatic 
insect's and other arthropod's larvae, cladocerans and fish larvae where 
the food chain is· completed. This predation effect might be responsible 
for the fluctuation and/or declination of the various protozoa at the 
different seasons. 

Regarding the growth rates of the most common protozoan 
individuals , it was proved that the values of certain protozoan genera, at 
Bahr Shebeen, are higher than those of the same individuals belonging to 
AI-Atf canal except those of Paramecium, and Vorticella. The 
instantaneous growth rates ranged from 4.94 10·4 /day minimally in case 
of Euglena to 1.22 I 0"2 /day maximally in Lito notus during Winter at 
the former water body. while those of the latter one varied between a 
minimum of 5.8 104 1 day in case of Vorticdla on summer and a 
maximum of 1.1 l 0"2/day in Paramecium on spring. 

On the other hand. the growth rates of frequent and rare 
protozoan genera at Bahr Shebeen varied between 7.7 10·3 /day and 2.0 
10·2 /day in case of Urotricha and Stentor as frequent genera and ranged 
from 4.5 J o·3 /day to 1.2 10·2 /day in Ophridium and Trichodina_as rare 
individuals respectively. 

On the contrary, the grov.'th rates of frequent and rare protozoan 
genera belonging to Al-Atf canal could not be calculated due to the 
in-egularity of the data and the presence of more zero values. It is worthy 
to mention that all the different protozoan genera have negative growth 
rates during autumn at both water bodies apart from Coleps as a carnivor 
at Al-Atf canal, Litonotus as ambush predator, Paramecium, Trichodina 
and Spirostomum as bacterial feeding protozoans at Bahr Shebeen. 
During 'vinter and spring, growth rates of most of the various protozoan 
gener<~ were proved to be more positive with few negative values. On the 
other hand, the growth rates during summer were more or less 
completely positive in both polluted and unpolluted water bodies. The 
negative growth rates during various seasons could be interpreted mostly 
as a result of the presence of certain carnivorous organisms including 
ciliated protozoans such as Amoeba, Litonotus, Stentor, Lacrymaria and 
Sty/onychia. 

The difference in growth rates of the same protozoan organisms 
in the examined two water bodies during the same season could be 
possible refen-ed to food type, food concentrations and abundance of the 
feeding protozoan genus itself beside the predation influence of the other 
organisms. This is parallel to the results obtained by [Kimball et aL, 
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(1959); Laybourn & Stewart (1975); Baldock & Baker (1980); 
Baldock et al., (1980) and Laybourn (1984)]. Simultaneously, The 
minimal growth rate of Euglena sp. During Winter, as compared with 
those of the other seasons, at Bahr Shebeen and Al-Atf canals could be 
mostly attributed to the low incident solar radiation as compared to the 
other seasons. 

It was not so easy to detect any significant single relationship 
between one of the examined ecological factors against any of the 
various protozoan genera apart from water temperature and the 
planktonic density in both water canals. The significant relations may 
provide an indication about the importance of these two factors in 
influencing the predominance of some protozoan genera. 

According to [Hamilton & Preslan (1970) and Layboum 
(1984}), the growth rates and consequently the reproduction rates are 
controlled by a complex range of environmental and biological factors 
particularly temperature and food supply. 

Finally. the combined effects of certain measured ecological 
parameters were examined statistically through applying both multiple 
and step-wise regression analyses and consequently some significarrt 
combined relationships were achieved. This may give a good indication 
for the annual protozoan yield and consequently make it possible, 
together with those of the other planktonic groups, to predict the 
availability of good qualitative and quantitative food for certain types of 
fishes. It is worthy to mention that the results of these analyses were 
supported by those belonging to [Laybourn (1976); Rogerson (1981); 
Gala! (2000) and Gala! & Gaber (2002)]. 

It was proved that both nitrates and phosphates' concentrations 
are much fluctuated at AI-Atf canal than those belonging to Bahr 
Shebeen which could be referred to one or more of these reasons; the 
illegal discharge of some pollutants such as fertilizers particularly those 
of nitrate and phosphate origin, the illegal sewage drainage especially at 
Al-Atf canal and the release of organophosphates and ammonia - free 
amino acids as excretory products by various planktonic groups mainly 
Protozooplankton individuals; [Laybourn (1984)]. Accordingly, it is 
recommended to improve the water quality through chancing. protozoan 
diversity by stopping and prohibiting illega1 domestic sewage inflow in 
the river and its tributaries to minimize pollutants loading. 
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