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Abstract 
A study was made on the halotolerant algae occurance in (32) area of shallow saline water (bogs) 

distributed in Basrah city south of Iraq in Jouly 2011. A total of (24) taxa were Identified. Algal were 

collected and maintained as unialgal culture of the locally isolated such as cyanobacterium Arthrospira 

(spirulina) platensis and micro green alga Dunaliella salina. 

        The salinity of water were around from (2.5-60.5)‰. According to the results of a total hardness (Lind, 

1979) recent data revealed that the total hardness (600-144000)mg CaCO3/L of studied shallow saline water 

were very hard. 
 

 

 العراق –تواجد الطحالب المتحملة للملوحة في السبخات المائية المالحة المتناثرة في مدينة البصرة 
 وداد مزبان طاهر الاسدي              نداء جاسم الموسوي      

 جامعة البصرة –كمية العموم  –الحياة قسم عموم 
 الخلاصة
( عينة والمتناثرة في محافظة البصرة 23تم في هذه الدراسة تشخيص تواجد الطحالب المتحممة لممموحة من السبخات المائية المالحة ) 

 Arthrospiraكمزارع وحيدة الطحمب مثل الطحمب الاخضر المزرق  بيئات( نوع فيها ، تعد بعض ال32في الجزء الجنوبي من العراق. شخص )
(Spirulina)  platensis  والطحمب الاخضرDunaliella salina. 

اوضحت النتائج الحالية  (Lind, 1979)، اعتماداً عمى تقسيمات (‰2..5-3.2تراوحت نسبة المموحة في السبخات المائية المالحة بين )
 .لمسبخات المائية المدروسة بانها شديدة العسرة /لتر CaCO3(ممغم ...422-..5)لمعسرة الكمية 

 

 

Introduction  
       Algae are abundant everywhere except in 

sandy desert regions and on permanent snow and 

ice field and even in these inhospitable regions 

specialized algal floras can be found in favorable 

habitats. 
A study of the composition of the flora; the 

relationship between these floras and the 

biological, physical and chemical factors operating 

directly or indirectly in the habitat. (Round, 1973). 

The algal flora of small bodies of water is 

indirectly influenced by size. The relatively 

shallow depth, the small volume leading to rapid 

changes in composition of the water and the rapid 

fluctuations of temperature, CO2 and pH (Round, 

1973).     

The saline environment support a wide range of 

aquatic life and this includes microscopic green 

algae and cyanobacteria, Blooms may occur from 

mid to late summer through into autumn. During a 
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bloom the water will take on bright blue-green 

color, while the algal blooms occur in saline water 

tend to result in a red-brown color.  

The most common visible signs will be water that 

is dark-green to blue-green and may even be 

greenish-brown to red. In order for these algae to 

bloom the right conditions of temperature, 

nutrients and Light must be present lower water 

levels in ponds and reservoirs allow light to 

penetrate closer to the bottom of the water there by 

providing the sunlight for photosynthesis necessary 

for growth (Surber, 2008). 

Iraq is confronted with problem of high water 

salinity, which is spoiling potentially fertile land 

and limiting agricultural activities.  There is a 

continous in crease in the effected areas and as a 

result new areas of saline water are being created. 

These especially located in southern, Iraq. 

(Buringh, 1960 ; Al-Delamii, 2000). 

The cosmopolitan distribution of cyanobacteria and 

other algae indicate that they can cope with a wide 

spectrum of global environment stresses such as 

heat, cold, desiccation, salinity, nitrogen starvation, 

photo-oxidation, anacrobiosis and osmotic stress 

etc. (Singh et al., 2002). 

The present investigation was stated to survey the 

existing type of algae, so that the truly halophilic 

algae in hyper saline environment. 

The study of halophilic algae in the inland saline 

water of Iraq has been given a good attention from 

algologists in various part of the country. 

 

Materials and Methods 
1. Samples Collection 

     We selected thirty two saline water along 

Basrah city for our investigation, water were 

collected in polyethylene bottle from different 

saline areas of [Al-Shaeba , Al-Zubair, Al-

Rumailla Al-Shemali, Al-Qabla, Al-Quzaiza, Al-

Toba and Al-Nikhella and Al-Garma] in Basrah 

city, fig(1), during summer-2011. 

 Upon return to laboratory, water samples 

were concentration by centrifuge to obtain the 

algae and storage this fraction (Sedimentation) in 

refrigeration before examination. Using light 

microscope to examined the algae. For 

Identification of species, the following literature 

was consulted (Desikachary, 1959 ; Prescotte, 

1975 ; Al-Handal et al., 1989 ; Al-Handal, 2009). 

 

2. Physical and Chemical factors measurment 

        The second fraction of saline water 

(Supernatant) was used to chemical and physical 

analysis. A water temperature; pH values and EC 

were measured directly in the field by a simple 

thermometer (the result of temperature are around 

from 36-40 are not seen); digital pH meter and 

portable electrical conductivity meter respectively, 

salinity was measured by formula [EC (ms/cm) * 

0.64] ‰. 
The total Hardness and dissolved sulfate was 

measured according to Lind (1979). 
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Results 

1. Chemical parameter of the samples collected: 

 The chemical date for Fig. 1: Study areas 

showing sampling stations, Basrah City –Iraq. 

studied area are given in table (1). Little 

differences can be seen in pH values for all areas 

and its around from (7.3) in stations (29), to (8.4) 

in both stations (22 ; 15). 

The salts concentration range between (2.5-60.5)‰ 

in station (27 ; 22) respectively, with total hardness 

of (600-144000)mg/L in stations (7 ; 10). The 

dissolved sulfate concentration range between 

(1220-21376)mg/L in stations (11 ; 20). 

2. Microscopical observations of the shallow 

saline water: 

       Microscopical examination of sample 

collected from shallow saline bogs showed a 

dominance of unicellular green alga Dunaliella 

salina, table (2). A total of (24) taxa identified 

during the present study. (12) taxa belonged to 

Al-Garma 

Al-Toba & Al-

Nikhella 

Al-Shaeba 

Al-Quzaiza 

Al-Qabla 

Al-Zubaie 
Al-Rumailla 

Fig. 1: Study areas showing sampling stations , Basrah City –Iraq. 

 



 

01 

 

J.Thi-Qar Sci.                         Vol.4 (1)                                   Sept./2013 

 

cyanophyceae; (9) to the Bacillariophyceae ; (3) to 

the chlorophyceae and (1) to the Euglenophyceae. 

       The species of D. salina were common and 

abundant in area, the majority is (78)%, table (2) 

second in important is blue-green algae 

Oscillatoria sp. which comprise (53)%, followed 

by Diatoms Navicula spp. (25)%. 

       The highest number of species (7 ; 6) were 

recorded in stations [(2, 5) ; (17)], respectively 

while no found any species in station (30), fig.(2) 

Plat (1, 2). 
  

 

 Sample pH SO3 (mg/L) Salinity (‰)  Total Hardness (mg CaCo3/L) 

0 6.5 4201 34.5 25800 

1 6.6 00625 23.8 18800 

2 1.0 1411 36.5 28400 

3 6.5 2411 44.1 29400 

4 6.1 1451 03.3 15000 

5 6.9 3291 41.1 20000 

6 6.1 0311 36.5 600 

1 6.6 3331 36.6 26200 

9 1.1 1113 3.9 3700 

01 6.4 11111 21.0 144000 

00 6.3 0111 6.2 3100 

01 6.6 05411 41.5 28000 

02 6.5 00511 46.5 97000 

03 6.1 01065 29.6 49000 

04 1.3 01145 45.4 55800 

05 6.6 01211 31.4 17500 

06 6.5 4131 31.3 24400 

01 6.6 1011 01.5 9000 

09 6.1 09033 29.3 36000 

11 6.4 10265 31.2 63000 

10 6.9 0201 1.9 30000 

11 1.3 5911 51.5 52000 

12 6.5 11111 23.8 39000 

13 6.9 1111 46.2 36600 

14 6.6 2395 46.6 14400 

15 6.5 1601 5.3 4400 

16 6.5 1111 1.5 6000 

11 6.3 0195 05.4 8000 

19 6.2 5305 14.4 25000 

21 6.9 04201 30.9 41000 

20 6.1 01131 49.8 34000 

21 6.3 2145 01.4 9000 

 

Table (1): Chemical data for studied area in the shallow salin water distributed in Basrah city-Iraq. 
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Table (2): list of algal taxa identified in the studied area in shallow saline water distributed in Basrah city – Iraq. 
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Plat. (1): Arthrospira (spirulina) platensis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plat. (2): Dunaliella salina 

 

Discussion  

 The chemical data for studied area are given 

in table (1). The pH values for all area Lie in 

alkaline side and in agreement with previous 

studied in most of southern Iraqi ecosystems (Al-

Mousawi et al., 1990 ; Al-Delamii, 2000). 

The value of salinity ranged from (2.5-60.5) ‰ in 

the studied area in many studies, the species of  

Dunaliella were found to have different salt 

concentration. D. species isolated from the Dead 

sea grow optimally in 2.5% salinity and tolerate up 

to 20% salinity (Abusara et al., 2011), while D. 

salina isolated from Kuwait had on optimum 

growth of (45) psu rather than at low salinity 

(25)pus (Abu-Rezq et al., 2011).  

 Hardness values were showed little 

variations between stations and ranged from (600-

144000)mg/L indicating the studied area are very 

hard according to Ling (1979). 

 Dissolved sulfate is the common form 

taken up by higher plants and is probably equally 

important to algae (Lind, 1979). There for we 

measured the concentrated sulfate in shallow saline 
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bogs and its ranged from (1220-21376)mg/L. The 

values are higher than those reported in natural 

water (5-50)mg/L however, much greater 

concentration are found in saline water. 

Table (2) refered to (24) taxa identification in this 

study. There is a gradual transition from fresh 

water to marine habitents, some species are 

commonly found in such areas. Intertidal blue-

greens have adaptability to both fresh water and 

marina habitats, (Pandey and Trivedi, 1995). 

Cyanobacteria occur in such a wide variety of 

habitats, because its tolerance of high 

temperatures, high UV-irradiation, desiccation, 

free sulfide and abilities to utilize low light flux 

and CO2 concentration. In addition to the 

occurrence of a number of truly halophilic 

cyanobacteria in hypersaline environment. 

The physiological mechanisms of the cell have 

three type of mechanisms:-  (Lee, 2008).  

 Active export of inorganic ions in the 

protoplasm leading to relatively unchanged 

internal salt concentration. 

 Accumulation of organic osmoprotective 

compounds such as glycosylglycerol, 

glycine and betaine.  

 Expression of aset of salt-stress proteins 

such as the protein flavodoxin. 

 The cyanobacterium Arthrospira 

(Spirulina) Platensis is a commericially important 

filamentous algae we founded in tow area only (2 , 

21) as unialgal culture plate (2) its used as a food 

additive and feed for fish, because it’s a rich source 

of protein, mineral, vitamin B12 , β-carotene and 

essential fatty acid. (Choi et al., 2008). 

Sena et al (2010) explained that this species 

(Arthrospira) blooms in bicarbonate-rich 

environment. 

The distribution of the chlorophyta seems to in the 

following manner. Most of the chlorophyceae and 

the volvocales and family Dunaliellaceae the 

genera Dunaliella a green algae that looks like 

Chlamydomonus, there are two species: one of 

theme  D. acidophila is an acid-resistant sp. that 

exhibits optimal growth of pH 1.0 (Lee, 2008). The 

second sp. D. salina plate (1) has adapted to waters 

high in salt, that the most salt-tolerant eukaryotic 

photosynthetic organisms (Lee, 2008). Which has 

two mechanisms that allow it to live in water of 

verging salinities:  

1. Ion pumps in the plasma membrane. 

 Plasma membrane proteins are produced 

when the alga is move from alow-salinity 

environment to one of high salinity. These protein 

are ion pumps that expel Na
+
 from the protoplasm 

and control intracellular ion level. 

2. Production of glycerol. 

 Dunaliella alga synthesis or elimination of 

glycerol results in an intracellular concentration 

that balances the external salinity and permits the 

cell to regain their original volum. 

Dunaliella alga were collected and maintained as 

unialgal culture of the locally areas, stations (12, 

15, 24, 32) table (2). This observation agreement 

with Abu-Rezq et al. (2010) whose isolated pure 

culture of D. Saline from Bubiyan Island, Kuwait. 

The algal color of Dunaliella in this study was 

green in color at all stations, due to an increase in 

chlorophyll content and a decrease in β-carotene, 

agreement with Abusara et al. (2011) and Abu-

Rezq (2010). But the shallow saline water are red 

in color may be because its producing β-carotene 

colored this water. When D. Saline blooms, usually 

under high light intensity, high salinity and low 

nitrogen concentration, it produces β-carotene in 

such a large quantity that the water becomes red in 

color (Abu-Rezq, 2010). 

The species of Navicula (Bcillariophyceae) were 

common and abundant (25)% in area table (2). 

Kolayli and Sahin (2009) explained that the species 

Navicula were common in calcareous and slightly 

alkaline water. 

Gupta and Agrawal (2007) found that when a 

change in the salinity of the medium the benthic 

Diatoms produced an organic osmolyte dimethyl 

sulfoniopropionate served as an osmoprotective 

agent under highly fluctuating salinity. 
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Conclusion:  

 There are many useful product from 

halotolerant algae including aquaculture food, 

feeding to fish, cosmetics, biofuel, reduction of 

atmospheric CO2 , source of β-carotene such as D. 

salina are already being commercially grown in 

hypersaline ponds. 

 

References  

Abu-Rezq, T.S. ; Al-Hoot, S. and Jacob, D.A. 

(2010). Optimum culture condition required 

for the locally isolated Dunaliella salina. J. 

Algal Biomass utin. 1(2): 12-19. 

Abusara, N.F. ; Emeish, S. and Sallal, A.K.J. 

(2011). The effect of certain environmental 

factors on growth and β-carotene 

production by Dunaliella sp. isolated from 

the dead sea. JJBS 4(1): 29-36. 

Al-Delamii, A. M. (2000). Distribution of blue 

green algae in saline soils of Basrah city, 

Iraq. Basrah J. Science, B, 18 (2): 99-104. 

Al-Handal, A. Y. (2009). Littoral diatoms from the 

shatt Al-Arab estuary North west  Arabian 

Gulf. Cryptogamie. Algol. 30(2): 153-183. 

Al-Handal, A. Y., Al-Assa, S. A. and Al-Mukhtar, 

M. A. (1989). Occurrence of some 

filamentous algae in the River Shatt Al-

Arab, Iraq-Marina Mesopota. 4 (1): 67-81. 

Al-Mousawi, A. H., Hadi, R. A., Kassim, Th. I. 

and Alaami, A. A. (1990). A study on the 

algae in the Shatt Al-Arab estuary, southern 

Iraq. Marina Mesopot. 5 (2): 305-323. 

Buringh, P. (1960). Soils and soil conditions in 

Iraq. Logman Green and Co. Ltd 322pp. 

Choi, G.G.; Bae, M.S. ; Ahn, C.Y. and Oh, H.M. 

(2008). Induction of axenic culture of 

Arthrospira (spirulina) platensis based on 

antibiotic sensitivity of contaminating 

bacteria. Biotechnol. Lett. 30: 87-92. 

Desikachary, T.V. (1959). Cyanophyta. Indian. 

Council of agricultural research. New 

Delhi, India. pp (686). 

Gupta, S. and Agrawal, S.C. (2007). Survival and 

mortility of Diatoms Navicula grimmei and 

Nitschia palea Affected by some physical 

and chemical factors. Folia Microbiol. 

52(2): 127-134. 

Kolayli, S. and Sahin, B. (2009). Species 

composition and diversity of epipetic algae 

in Balikli Dam Reservair, Turky, J. of 

environmental Biology, 30(6): 939-944. 

Lee, R.E. (2008). Phycology. Cambridge 

university Press. Pp(547). 

Lind, O.T. (1979). Handbook of common method 

in Limmnology. 2
nd

 ed. London. Pp(199). 

Pandey, S.N. and Trivedi, P.S. (1995). A text 

bookof algae. Delhi, pp(342). 

Prescott, G. (1975). Algae of the western great lake 

area. Ellion C. Brown Co. Pub., Duguguc, 

Iowa, USA. pp (977). 

Round, F.E. (1973). The Biology of the algae. 2
nd

 

edition, Edward Arnold, London. Pp (278). 

Sena, L. ; Rojas, D. ; Montiel, E. ; Gonzalez, H. ; 

Morat, J. and Naranjo, L. (2010). Astrategy 

to obtain axinic cultures of Arthrospira spp. 

Cyanobacteria. World J. Microbiol. 

Biotech. Nol. Dol. 10.1007/s11274-010-

0549-6. 

Singh, S. C., Sinha, R. P. and Hader, D. P. (2002). 

Role of lipids and fatty acid in stress 

tolerance in cyanobacteria. Acta protozool. 

41:197-308. 

Surber, G. (1111). Toxic algae: potential in 

drought Limited water supplies. Publication 

and information. Pp.: 1-3. 

 


