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ABSTRACT 

To define the biological features of phytoplankton in Mosul Dam Lake, monthly 

samples were collected along a year from September 2003 to August 2004. Consisting 

thermal stratification and turn over periods from four locations in the main lake and 

another location in the regulating lake. Total numbers of algae reached 2300 cell/ml in 

the main lake and 1100cell/ml in the regulating lake. Bacillariophyta were dominant with 

a maximum number of 1400 cell/ml in autumn. Chlorophyta were dominant in autumn 

also with 550 cell/ml. Ten genus of Chlorophyta were appeared in this water body: 

Cosmarium, Chlorella, Spirogyra, Scendesmus, Pediastrum, Tetraedron, Quadrigula, 

Ankiseradosm, Pandorina, and Straurastrum. Seven genus of Bacillariophyta were 

noticeable.  Some genus of Cyanophyta was recorded as Aphanocapsa. In addition some 

Euglenophyta spp. were occurred in the main lake and the regulating lake also.  

On the basis of these algae abundance, the lake is undergoing cultural 

Eutrophication. It has passed in mesotrophic state (the middle trophic state of 

Eutrophication). Some genera which were appeared are the indication of eutrophic state. 

Total plate count bacteria ranged from 400-1700  cell/ ml in the main lake and 200-

950 cell/ml in the regulating lake were also recorded. Coliform bacteria were founded 

with most probable number  reached 460 cell/100ml in the main lake and 150 cell/100ml 

in the regulating lake. Therefore, the lake water is classified as moderate pure and 

considering a good source of raw water supply with all treatment units and safe for 

swimming and recreational uses.  
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INTRODUCTION 

Impounded lakes or reservoirs are 

subjected to natural degradation 

processes in water quality, as they 

stimulate the algal growth. Depending 

on the availability of nutrients, lakes are 

classified   according to trophic status 

into oligotrophic, mesotrophic and 

eutrophic. The progression in the trophic 

state is a normal aging process that 

results from recycling and accumulation 

of nutrients over long period of time. 

However, human activities increase the 

rate of the process. Biological features 

are one of the objects which can be used 

to denote the progression in the trophic 

status of the lake.  

 Mosul Dam Lake was formed as 

a result of impoundment of Tigris river 

water north of Mosul city in Iraq. The 

lake received nutrients from  human 

activities as the wastes  of  Dohok  

government are discharged  in  the  lake  

without any treatment. Additionally the 

runoff from the agricultural activities, 

which used phosphorous and 

nitrogenous fertilizers along the lake 

banks, enrich the lake with nutrients. 

Many authors studied the 

biological abundance of lakes and 

reservoirs. In Yodigoller lake in Turkey. 

which is a same environmental 

conditions among the lake under study, 

Sahin
[1]

, recorded the main four 

divisions of algae qualitatively; 

Bacillariophyta was predominant with 

43 species, Chlorophyta counting 33 

species, Cyanophyta counting 11 species  

and Euglenophyta with 3 species due to 

the heavy fertilizations of agricultural 

lands were discharging in the reservoir. 

Clare, et al.,
[2]

 defined the repetitions 

cycle of algal types in Lake Erie a 

eutrophic lake. A surge of diatoms 

normally occurs at spring and autumn. 

Green algae became dominant at June 

and July. Blue-green algae appeared at 

the end of July counting more than 

100/ml. 

 According to Saha, et al.,
[3]

 total 

bacteria and total Coliform bacteria 

revealed distinct seasonal variations of 

their populations during summer and 

winter. Bacteria density was 

accompanied with population of 

phytoplankton and zooplankton, 

indicating their common source of 

occurrence. Ksoll, et al.
[4]

 in their study 

of the presence of Coliform and Fecal 

Coliform bacteria in the lake water  and 

discussed their concentration increased 

from spring to summer when more 
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phytoplankton, zooplankton and animals 

are present, then decreased toward 

winter.  

The more comprehensive study in this 

lake was conducted by Al-Tayyar
[5]

. His 

study included describing
 

 some of 

physical, chemical and biological 

characteristics of main lake and 

regulating lake water. According to the 

nutrients and algae counts, the main lake 

was developed from Oligotrophic to 

beginning of Mesotrophic state through 

few years of age. The total numbers of 

algae reached 600 cell/ml in October, 

with an annual average of 220cell/ml, 

while its numbers decreased to 60cell/ml 

in January. The latest study was 

conducted on the regulating lake by Al-

Mandeel
[6]

 and concluded that the lake is 

classified as Diacmic Lake with two 

peaks in numbers of algae. The rate 

numbers for all samples reach 1700 

cell/mL.       

Al-Hassan
[7]

 studied the quality 

of water in the regulating lake of Mosul 

dam and concluded that the nutrients 

concentrations (phosphate and nitrate) 

increased to become the controlling  

factors for  algae growth and reached the 

lake to eutrophic state. Consisting of 

Mosul Dam Lake reflected on the quality 

of water through the lake and at Tigris 

River below. The new quality is suitable 

for algae blooming, as a result , numbers 

and species are increased fastly. These 

results concluded by AL-Neema, et al.
[8]

. 

The development of a life without the 

interest with the environment make it 

burden on the environment.  

The environmental appearance 

for Mosul Dam Lake guided us to 

implement this study. It will illustrate 

the trophic state of the lake and provide 

a description of the environmental 

features of the main and regulating 

lakes, algal numbers and genus levels 

with seasonal variation. Also total plate 

counts bacteria will be considered. 

 

STUDY AREA 

Mosul Dam Lake is one of the 

largest artificial water reservoirs in Iraq. 

It is located on Tigris River about 60 km 

North of Mosul city, Fig (1). The surface 

area of the lake is about 385 km
2
 at the 

maximum operation level (330 meter 

above sea level) with a maximum 

storage volume of 13.13 *10
9
 m

3
 and a 

maximum water depth of 80 m. The 

drainage area is about 4200 km
2
 which is 

locating within the Iraqi lands
[9]

. Rainfall 

intensity ranged between (450-850) 

47 



Tikrit Journal of Eng. Sciences/Vol.15/No.4/December 2008, (45-62) 

 

  

mm/year. The main source of lake 

inflow is Tigris River which flows and 

enters the lake near Iraqi-Turkish border. 

The discharge enters the lake ranged 

between 60 to 5000 m
3
/sec and the 

outflow ranged between 100 to 1000 

m
3
/sec in the study period 

[10]
. According 

to the thermal stratification phenomena 

which leads  to chemical stratification 

and fast depression in water quality and 

algae blooming. The lake is classified as 

(warm monomictic) with single turn 

over, it extended four months from 

November to March and thermal  

stratification extended another eight  

months  of  the year
[11]

. 

 

MATERIALS AND METHODS 

Monthly sampling in the 1
st
 

week from the main and regulating 

lakes of Mosul Dam were carried out 

for one year, from September 2003 to 

August 2004. The locations of 

sampling are shown in Fig. 1. The sites 

were five kilometers apart from each 

other along the lake toward the mouth 

of the valleys and . The fourth location 

was 2.5 km from reservoir outlet. The 

regulating lake comprises a bridge, 

which provides a sampling station. 

 Water samples were collected 

from one foot below surface for algal 

count using water sampler, type 

Watanbe Keiki. Centrifuged certain 

amount of sample to concentrate and 

examined under the microscope 
[12]

.  

Other method was used to duplicate the 

samples and its results  according to 

Hinton, et al., 
[13]

 by filtering 100 ml of 

sample through Millipore filter paper of 

0.45µm and counting  the number  of 

algae at certain area of slides .  Bacterial 

test  samples were collected in sterilize 

glass bottles. Total number of bacteria 

was determined using standard plate 

count method for 24hr incubation at 

35C.  

 

RESULTS AND DISCUSSION  

Algae in most of the lakes are 

subjected to strong seasonal variations, 

as there is a great contrast between year 

seasons. Algae respond to physical and 

chemical structure of their environment 

that leads to population fluctuation. 

 A wide variation in the total 

algal number during different months in 

each location is represented in Fig.2. 

There was a marked autumn maximum 

in all locations with a peak value of 2300 

cell/ml in the 4th location in October for 
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the main lake, and 1100 cell/ml in the 

regulating lake at the same time also. As 

a result of declining in sun light 

intensity, duration and water 

temperature, algal number declined in 

winter and reaches a minimum value of 

162 cell/ml at 4
th

 location and 210 

cell/ml in the 1
st
 location, while it 

recorded 120 cell/ml in the regulating 

lake in March. However, algae increased 

with the increase in the intensity of 

sunlight and water temperature and 

count 675 cell/ml in June at 4th location.  

 The average numbers of algae 

along the study period was 927 cell/ml 

in 4
th

  location, 550 cell/ml in 3
rd

  

location, 448 cell/ml in 2
nd

  location and 

343 cell/ml at 1
st
  location, while, it 

reached 550 cell/ml in the regulating 

lake. It is clear that algal numbers is 

inversely proportional with distance 

from reservoir outlet  in the main lake. 

However, the regulating lake has lower 

number, because of its  feeding  is  from  

the  dark bottom layers of the lake 

(hypolimnion layer) 
[5]

. 

Algae are increased fastly, due to 

the suitable environment for growth and 

there is nothing to protect this water 

body toward Eutrophication phenomena. 

The total numbers of algae reached 600 

cell/ml with the average of 220 cell/ml 

through few years of lake age (from 

1984-1988), the main Divisions were 

Chlorophyta and Bacillariophyta
[5]

.
 
 

Through this period and up to this study, 

algae abundant in there types and 

numbers. It reaches 2300 cell/ml in the 

main  lake  with  an average of 

927cell/ml, Fig.3. The yearly increment 

exceeded 25% through this period.  The 

main four Divisions with different 

species were appeared. 

Bacillariophyta (Diatoms) and 

Chlorophyta (green algae) were the 

dominant  for most of  times during the 

study period at all locations (Fig.4). The 

highest number of diatoms of 1400 

cell/ml was recorded at autumn and 550 

cell/ml of green algae in 4
th

 location. In 

addition, a maximum number of 

Cyanophyta (blue-green algae) of 190 

cell/ml was recorded in October. 

Although water temperature decreased to 

8C  in winter  and the turn over  

continued to March, small counts of 

Bacillariophyta (90 cell/ml) and 

Chlorophyta  (40 cell/ml) were recorded. 

In spring as air and water 

temperature increased, lake water 

stratified, therefore, the algae was 

stimulated. At summer (June), diatoms 
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become abundant 420 cell/ml at 4
th

 

location. However, green algae were 

also boom and counted 118 cell/ml, as 

the environment is suitable for algae 

growth and water temperature increased 

to 25°C and more 
[5]

. 

Additionally Euglenophyta 

species ranged from 20-110cell/ml. It 

appeared throughout studying period in 

the 3
rd

 location and varied from few 

individuals to 250cell/ml, Fig.4. Its 

presence is related with the organic 

pollution 
[14]

. 

No dominant genus of 

Chlorophyta was found along the study 

period (Fig.5). Cosmarium spp. 

constituted 14 to 32 % of the green algae 

in the main and regulating lake 

locations. It predominated in autumn, 

and reached a maximum  number of 

65cell/ml at November in the 1
st
 and 2

nd
 

locations. In winter, Cosmarium 

diminished then appeared in spring as 

growth initiated with sunlight increase. 

The appearance of Cosmarium is due to 

fairly high concentration of calcium ions 

from (20-38) mg/1 
[7]

. Tigris water is 

enriched with calcium ion which 

exceeds 100 mg/l 
[15] 

.  

The maximum percent of 

Chlorella spp. was 22.9% and recorded  

at  2
nd

  and 3
rd

 locations with a number 

of 76 cell/ml during October and 

November. Chlorella spp. became 

abundant at the beginning of summer 

(June), with 43 cell/ml at 3
rd

 location and 

22 cell/ml at 2
nd

 and regulating lake 

locations, as the temperature falls within 

the range of optimum growth from 20-

25°C. 
[14]

. 

Spirogyra spp. was present in all 

locations. It constituted 9.9-13% of 

green algae genus in the main lake and 

18.9 % in the regulation lake .It started 

in November with a maximum number 

of 52 cell/ml at 3
rd

   location and 

diminished in December, then appeared 

in small numbers 16-22 cell/ml, from 

January to late March. In the regulation 

Lake Spirogyra reached 20-30 cell/ml. 

The reservoir discharge to the regulating 

lake is from the dark stagnant reservoir 

zone. 

Scendesmus spp. (green algae) 

occurred at 4
th

 location and other 

locations. It counted 15 cell/ml in 

December in 4
th

 location. However, it 

counted 37 cell/ml  in  the 2
nd

 location, 

more Scendesmus spp.  were found and  

counted 44 cell/ml  at  November in the 

1
st
 location few cells were found in the 

regulating lake, 15 cell/ml in November. 
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It constituted 10.5% of green algae in the 

2
nd

 location and 14 % in the 1
st
 location. 

Pediastrum, green algae genus, was 

found at 4
th

 and 3
rd

 locations only. It 

counted 42 cell/ml and 25cell/ml in 

October respectively. It constituted 

10.5% of green algae. Few cells were 

found  in the regulating lake. These two 

genuses may be abundant in eutrophic 

water like Cosmarium
[3]

. This indicates 

that this lake has passed the mesotrophic   

to eutrophic state, i.e. the lake is 

undergoing cultural Eutrophication.  

Furthermore, Tetraedron spp. 

was occurred in the 3rd, 4
th

 and in the 

regulating lake from 10 to 38 cell/ml. It 

appeared in spring, autumn and 

disappeared in winter. Also it may be 

abundant in eutrophic water. It 

constituted 4.4 to 8.7 % of the green 

algae in the main lake and 12.75 % in 

the regulating lake.  

Another genus of Chlorophyta 

which appeared in the main lake was 

Quadrigula. It appeared in the 3
rd

 and 4
th

 

locations at the start of summer and 

early autumn, it formed 5.7% of the 

green algae. It ranged from 12 cell/ml in 

June to 32 cell/ml in September and 

October. 

On the other hand, some species 

of Chlorophyta appeared in small  

percentage, like Ankistrodesmus. It 

formed 5.3% of the green algae in the 

lake. This genus of green algae occurred 

in the stagnant zone 
[12]

. Other  genera  

with small percentage also appeared as 

Pandorina and Staurastrum.  

The Bacillariophyta species also 

appeared in the water samples of all 

locations with a percentage of 50-63% of 

the total cell numbers of algae Fig.4. 

Seven genuses of diatoms were fixed in 

3
rd

, 4th and regulating lake locations, but  

the  higher numbers of Bacillariophyta 

genus found in the 4
th

 location.   

Cyclotella constituted 17% of Diatoms 

and reached 212 cell/ml in October. 

While Melosira  represented 22% at a 

maximum cells No. of 278/ml in the 4
th

 

location. Other genus was  noticeable 

also, with 10% to 15% as Cocconeis, 

Stephanodicus and Nitzschia. They 

prosper  in last summer and reached 162 

cell/ml. Synedra and Naviaculla counted 

a maximum cell numbers of 230/ml in 

October. While it does not appear in 

winter. The variation of Bacillariophyta 

species with time at different locations is 

shown in Fig.6. 
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Cyanophyta, the blue-green algae 

is also present in the lakes and rivers. It 

become abundant in warm, undisturbed 

surface water that receives a lot of 

sunlight and pollutants. Therefore, the 

presence of Cyanophyta in a lake is 

often the first obvious sign of cultural 

Eutrophication
[16]

. Some species of 

Cyanophyta were recorded as 

Aphanocapsa 100 cell/ml, Chroococcus  

40 cell/ml   and Oscillatoria with 50 

cell/ml at 2
nd

 and 3
rd

 locations in 

October. Lower density of 36 cell/ml of 

Cyanophyta appeared in April in the 

same locations. In the regulating  lake, 

Cyanophyta cells numbers recorded 74 

cell/ ml in May and increased to 96 

cell/ml  in late October. Some of its 

spices like Oscillatoria form blooms and 

produce toxins that could pose a health 

risk to people and animals 
[16]

. 

Although, the bad effects of 

algae on water quality, many species are 

useful indicators of trophic conditions in 

lakes. Ankistrodesmus, Chlorella, 

Euglena, Nitzschia, Oscillatoria, 

Pandorina, Pediastrum, Scendesmus, 

and Synedra are bad indicator species of 

water pollution 
[1]

and
[17]

. In addition to 

these species of polluted water quality 

indication,   the increment in total  

numbers  of 25% from AL-Tayyar study 

[5]
, make the lake is undergoing 

Eutrophic state within few years.     

Bacteria are found  in any culture 

and environment and consisted of  part 

of the environmental system, when its 

numbers and species increased to some  

limit, it  will form a source of pollution. 

The results of total plate count bacterial 

analysis (TPC) are shown in Fig. 7. Its 

cells number ranged from 400 to 1700 

cell/ml in the main lake and 200 to 950 

cell/ml in the regulating lake. 

 At the beginning of rainfall 

season with suitable temperature to 

growth, TPC increased to the maximum 

and recorded 1700 cell/ ml in October. 

The rainfall runoff and the turn over 

enriched the reservoir with nutrients, 

organic matter and bacteria. These 

reasons are confirmed with TPC density 

in the regulating lake, as it reached 950 

cell/ml. 

In February, TPC was at their 

lowest levels along the study period. In 

the main lake locations, TPC ranged 

from 400 to 520 cell/ ml. Although 

polluted  streams discharged to the lake 

like Dohok, Fayda and Al- Bakak 

valleys, but the lower temperature 

(Fig.9) and the dilution in the lake water 
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decreased their numbers. In   the 

regulating lake, TPC was within  lowest 

values also. It recorded 300cell/ml, since 

deep layers reservoir contributed all of 

the regulating lake flow with the lower 

temperature. These results coincided 

with the finding of McGauhey 
[18]

and 

Nathanson,et al
[19] 

. 

An increase in bacterial density 

was observed in June, as the water 

temperature rises to 25°C. Its numbers 

ranged between 980-1400 cell/ml in the 

main lake and 820 cell/ml in the 

regulating lake.  The average cell 

numbers per ml was 1020 cell/ml in the 

4
th

 location, 788 cell/ml in the 3
rd

 

location, 725 cell/ml in the 2
nd

 location 

and 680 cell/ml in the 1
st
 location, while 

its numbers decreased  to  540 cell/ml in 

the regulating lake location. 

Total Coliform Bacteria (TCB) 

are a good indicator of water pollution, 

naturally by waterflow and animal 

wastes or by human activities. 

Therefore, it was increased in summer as 

the environmental conditions are suitable 

to growth. Its  Most Probable Number 

(MPN) reached in July 460 cell/100ml 

and 150 cell/ml in  the  main and 

regulating lakes respectively. As other 

microorganisms (algae and total 

bacteria) Coliform bacteria affected and 

reflected the environmental 

conditions
[20]

, therefore, the maximum 

number recorded in October with 460 

cell/100ml, while the minimum numbers 

occurred in February with 28 cell/ml.             

Based on bacteriological results, 

these locations are classified as 

moderately pure water (TPC less than 

1000 cell/ml) and (TCB greater than 

100cell/100ml) (ASCE standard), 

although the results of the 4
th

 location in 

some time reached 1700 cell/ml. These 

locations are   suitable source for raw 

water supply from bacteriological point 

of view and require total units of classic 

treatment plant. The TPC results indicate 

that the water of this lake meets the 

generally accepted U.S. standard of 

100000 cell/100 ml for bathing and 

swimming 
[18]

. 

 

CONCLUSIONS 

1. Mosul dam lake is classified as 

Diamic Lake according to the two 

climaxes of total numbers of algae. 

The first in autumn with a maximum 

numbers in October, while the other 

in mid spring in May. The number is 

inversely proportional with the 

distance from outlet reservoir. 
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2. The regulating lake has lower 

numbers of algae than the main 

lake, as its feeding are from dark 

deep layers in Mosul Dam Lake. 

3. Bacillariophyta and Chlorophyta 

species were dominated in Mosul 

Dam Lake. However, Cyanophyta 

and Euglenophyta species were 

appeared for  some   times and for 

small numbers. 

4. Ten species of Chlorophyta were the 

dominant. Some of its present  

species occurred in mesotrophic and 

eutrophic lake waters.  

5. Seven species of Bacillariophyta were 

also dominant. They formed more 

than 60 percent of the total numbers 

of algae. 

6. This lake is undergoing cultural 

Eutrophication with the appearance 

of some species for the main four 

divisions. Some of their species are 

indicators of water pollution and 

causes the Eutrophic state. 

Especially the numbers of algae are 

increased also. 

 7. According to the fast acceleration of 

algae booms, the lake is classified 

(Fast Biological Activities). 

8. From the bacteriological point of 

view, the lake in the present time is 

classified as pure to moderately pure 

water and considered  good source 

of raw water supply and safe for 

swimming and bathing. 

 

RECOMMENDATIONS 

1. Continuous monitoring for the 

environmental condition of the lake, 

to evaluate the development in the 

biological activities, in addition to 

the physical and chemical 

properties. 

2. Evaluate the pollutants of the valleys 

discharged in the lake, especially, 

Dohok valley to minimize the 

pollutants reached the lake. 

3. According to the lake water quality, 

treatment plants must be of  the 

complete units involving  pre and 

post disinfection.              

4. These facts will be very important for 

further studies to monitor and 

control the progression of  

Eutrophication  phenomena in the 

lake. 
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Fig.7 Monthly variations in Total plate count bacteria in Mosul dam lake 
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Fig.8 Monthly variations in Total Coliform bacteria in Mosul dam lake 

1
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loc. Kammona valley, 2
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اهر البيئية للهائمات النباتية في بحيرة سد الموصلبعض المظ  

العلاف ظشهاب      مي عبد الحاف طه احمد الطيار     عبد المحسن سعد الله  
 مركز بحوث البيئة والسيطرة على التلوث 

 جامعه الموصل
 

 الخلاصة
يمم ن   ممد بحثيبحبجيممل حث يممد  لممص بح بعممن بح تجب ممل  تيجممل  عممد    صبحخعمم  تضمم ا بحث ممف بعمم  ث مم  

بثتمصبء  بح مص  لم ك ج  لمل حلث يد . تم  ج من   م ذه شم ديلبلإثدبء بحغذب ي حلت د  على   حل ش  ن  صي ل بح بعن  صجلل
 لدث ممل  مما ,ُ تضمم     رتممد  بحتاثمما بح ممدبدا برتممد  بي يمم   بحخدي ممي ب  2004بحغ يممل شمم د     2003 مما شمم د ليلممبن 

 2300 ثلم بحا  حم  بحجليمل  لعمصبص لابح تم     لي مد . حث يمد  بحت يي يملخم    رمي ب ببقن ري بحث يد  بحد يليل ب بقن 
. بج    بحصبيبتب    ببحا  ح  بحخضد هي ري بحث يد  بحت يي يل  للتد  ثتك/ 1100ببحد يليل  للتد ري بحث يد    ثتك/

 ./ للتد ثتمممك 1400بحخديمم  رعممن  رممي لقعمم ه  إحممىبحممصبيبتب     لعممصبص يممف بعممل   , رتممد  بحصدبلمملخمم ن بحلمم  ص  
 مما بحا  حمم   لج مم   عشممد . تمم     يممل ليضمم بحخديمم   رعممن /  للتممد رممي ثتممك 550 إحممىبحا  حمم  بحخضممد  بلعممصبص

, Cosmarium ,Chlorella ,Spirogyra ,Scenedesmus,Pediastrum,Tetraedron :بحخضمممممممممممممممممممممممممممممممممممممممممممممممممممممد
Quadrigula   ,Ankiseradosm  ,Pandorina  ,Straurastrum تممممم  تشمممممخيص  . بحممممم  يجممممما لا    ممممم  لممممم  ص

رمممي بحث يمممد  بحد يلممميل   , ج ممم  تممم     يمممل ث ممم  لج ممم   بحا  حممم  بحخضمممد بح  بقمممل  لمممث ل لج ممم    ممما بحمممصبيبتب  
ممم  لج ممم    ممما بح مممب   رمممي  ببقمممن بحصدبلمممل بح ختل مممل. إا ث ممم  لج ممم    Euglenophytaببحث يمممد  بحت يي يمممل, بشُخعا

 ل مبب  إحمى يلمت  ص ثب ثيبحبجيم .   حمل بحث يمد   تمصهبد ى بحا  ح  بحتمي شُخعم  تبجمص رمي لح يم ن لح لبثمك,   م  يمصن علم
بحغممممممذب ي  بلإثممممممدبءرممممممحا بحث يممممممد  تتيممممممص  رممممممي ع ليممممممل  بحد يلمممممميل ببحث يممممممد  بحت يي يممممممل د يممممممبحا  حمممممم  بح بجممممممبص  رممممممي بحث 

Mesotrophic  بحد يلمميل ب مم  ثمميا   يمم ن بحث يممد   رممي  للتممد/خليممك1700إحممى 400بحثجتديمم  بحجليممل ثمميا  لعممصبص. تدبب مم
 460خليمممك/ للتد رمممي  يممم ن بحث يمممد  بحت يي يمممل, رضممم  عممما تشمممخيص ثجتيديممم  بحجبحي مممبد  ثحعمممصبص ثلغممم  950بحمممى  200
 للتمد رمي  يم ن بحث يمد  بحت يي يمل, بهمب  م  يعم    ي ه م  100خليمك/150 للتد ري  يم ن بحث يمد  لحد يلميك ب 100خليك/

   رمي   ام   بلإلم حل بحتمي تتالم   دب من بحتعم يل حل يم ن بحخم عم ح ل ج عمصد على إ     تبلال بح يم ب .  بيج ل م 
 حللث  ل ري بحبق  بح  ضد.  بلليي ح ع ح ل  بحتيليصيل بحج  لل ج   بيج ل 

 
 .بحثي ي فبحغذب ي, بحتلب  ء: بحا  ح , بلإثدبالكلمات الدالة

.
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