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Abstract: 
         The study was conducted to measure diatom species diversity in the lotic ecosystem across the Wasit 

Province for 12 months. The quantitative study of diatoms (phytoplankton) was investigated in the Tigris 

river. The density of algae was ranged from 60989 cell×10
3
/l to 112780.82 cell×10

3
/l in the five sites. These 

algae were belonging to 39 genera. The richness index values ranged from 1.53 at site 5 in January 2016  to 

6.34 at site 1 and June2015. Shannon-Weiner diversity index (H´) was 2.33 in February 2016  and 3.72 in 

June 2015 both values at site 3, whereas Evenness index was 0.54 at site 5 in March2016 and 0.98 at site 1 in 

both August2015 and May2016. The lack of homogeneity of the appearance of species indicates the 

dominance of a few species with high densities, which is an indicator of the existence of environmental 

pressure. All studied indices showed that the Tigris River quality is suitable for the living aquatic life or may 

be slightly affected by the pollutants.  
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Introduction: 
The freshwater aquatic systems are the 

important sources the life of most aquatic organisms 

in inland water environment (1). The alteration in 

water quality and biodiversity in the lotic 

ecosystems caused by pollution, these alterations 

were lead to change the living strategy of organism 

and only the tolerant species were remains in this 

environment (2). Some algae such as diatom group 

use due to their ability to tolerate the cleaning in the 

enivronment (3, 4). Due to their life characterized  

such as rapid reproduction and short generation 

times these organisms considered as a good 

bioindicators and an alarm agent in aquatic 

ecosystems and their ability to respond to the 

alteration in the environment (5, 6). Hassan and 

Shaawiat (7) used phytoplankton as bio-indicators 

in Euphrates river, their study found 11 diatomic 

algae sensitive and 7 species tolerant to pollution 

species. Hassan and Shaawiat (8) applied 15 indices 

to evaluate the water quality of the Euphrates River.  
1
Department of Biology, College of Science, Tikrit 

University, Tikrit, Iraq. 
2
Department of Biology, College of Science for Women, 

University of Baghdad, Baghdad, Iraq. 
*
Corresponding authors:fikrat@csw.uobaghdad.edu.iq  

 

 

This study aimed to apply the diversity indices of 

diatomic algae in water quality assessment in 

addition to studying the diatomic communities in 

this segment of the Tigris river.  
 

Materials and Methods: 
       The Tigris River within the Wasit Province was 

selected for application diversity indices. Monthly 

sampling was taken from five sites along the Tigris 

River during the period from June 2015 to May 

2016, 2014 (Fig. 1). The selected sites for this study 

were about 180 km from Baghdad city in the Wasit 

Province. This area is characterized by different an 

agricultural activity and to control the water 

discharge in this area a big dam constructed (Kut 

dam) for irrigation and power production purpose 

(9). For this study, five sites were selected along the 

river in this region (Figure1, Table 1).  

  The algal samples were preserved by Lugolʼs 

iodine solution, and concentrated nitric acid and the 

methods were used to clarify diatom frustule (10, 

11). The following references were used to identify 

the algae (12, 13, 14, 15, 16, 17). Richness index 

was calculated according to Stiling (18), and the 

value of Shannon and Weaver and Evenness indices 

were calculated as follows (19). 
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Figure 1. Map of study areas (Used Arc-GIS Map program) 

 

Table 1. The geographical positions (GPS) of the 

five study sites. 

Sites 
Longitude 

(eastwards) 

Latitudes 

(northward) 

1 ʹ9818°. 35 ʹ9050°.54  

2 ʹ9799°.35  ʹ8840°.55  

3 ʹ9611°.35  ʹ7080°.57  

4 ʹ1336°.36  ʹ5320°.60  

5 ʹ1395°.36  ʹ6604°.60  

 

Results and Discussions: 
        The total number of algae ranged from 

(5082.41 cells × 10
3
 /l at site5 to 9395.88 cells × 10

3
 

/l at site1. The centric diatom ranged (590.38 - 

2045.52) cell × 10
3
/l at the sites3 and 1, 

respectively. The pinnate diatom recorded the 

lowest value (4255.35 cell × 10
3
/l) at site5, and the 

highest rate (7350.36 cells × 10
3
 /l) at site1 (Table 

2). The total number of species and genera were 

ranged 159-179 and 38-39, rspectively (Table 2). 

The results in the present study showed the total 

number of diatoms is higher than that recorded by 

Al-Janabi (20).The increase in the total number of 

phytoplankton recorded in the present study on the 

Tigris River may be due to increased nutrient 

concentrations in these sites where they are exposed 

to additions of agricultural land and household 

waste from residential areas near the river (21, 22). 

The low number recorded may be due to the lack of 

nutrient concentrations due to the reduction in water 

levels and the increase in flow velocity in the river, 

which prevents the growth of phytoplankton well as 

it moves quickly to areas other than is suitable for 

its growth and reproduction (23), and may be due to 

the lack of light permeability due to increase the 

turbidity from the speed of flow in the river, which 

works to move the bottom sediments and return to 

the water column, which is the turbidity caused lack 

of sufficient light access to the phytoplankton 

spread in the water column (24).Also the increase 

and decrease in the numbers of diatoms may also be 

attributed to the disruption of water levels in the 

river (25), which may lead to the re-attachment of 

some benthic species in the water column (26). The 

relationship between river drainage and living mass 

is inversed (27). 

        The richness index ranged from 1.53 at site5 in 

January 2016 to 6.34 at site1 in June2015 (Table3). 

Significant temporal and spatial differences 

(P≤0.05) were noticed. When comparing these 

values with the standard values, the higher the 

values indicate the high diversity of diatoms in the 

Tigris River, indicating that the diversity in the 

Tigris River is high, may be due to variation in the 

values of the index to increase algae during the 

period Study or lack of pollution and lack of 

grazing by zooplankton for algae (28). Species 

abundance is the number of taxonomic units 

diagnosed and represents diversity within the 

sample. This indicator is defined as the absolute 

number of taxonomic units in a biomass at a 

location within the water surface. This indicator 

uses a key to other measurements, which consists of 

taxonomic units classified to the species level, so 

that the abundance of species reflects the diversity 

of water groupings (29). 

   The Shannon diversity index (H´) varied between 

the lowest value (2.33) at site 3 in February 2016 

and the highest value (3.72) at site3 in June2015 

(Table 3). A significant differences (P≤0.05) of 

noticed among seasons and sites. 

   The results revealed that the Shannon index 

values were more than 1. These results indicated a 

high diversity in the study area and the non-

dominance of certain types of phytoplankton, while 

the few values (less than1) indicate the dominance 

of certain species of phytoplankton on the 

appropriateness of environmental conditions from 
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physical and chemical factors in the study sites that 

assist in the growth and diversity (30). 

   The results showed species similarity among sites. 

The differences recorded for the species in the sites 

may be due to the nature of the site, in the nature of 

the land in which the river passes and the residential 

areas and the specifications of the site itself in terms 

of the presence of curvature and the presence of 

some drainages in which it flows (31). The spread 

of aquatic plants has been helped, to the adherence 

algae on these plants, as well as nutrients and other 

factors. (32).The water of the Tigris River in the 

present study, based on this index, it is found that 

water quality ranges from moderate polluted to 

clean water. 

   The Evenness index values ranged from 0.54 at 

site5 in March2016 to 0.98 at site1in August2015 

and May2016 (Table 3). The significant differences 

were noticed among seasons and sites (P≤0. 05). 

Higher values of the species of Evenness index in 

the river indicate that there is no stress or 

environmental pressure on the diatomic species in 

the rivers, where the values exceeded 0.5 in most 

seasons and months of the study so that the species 

are homogeneous in appearance(33). This is agreed 

with Green (34). Green (34) revealed that the lack 

of homogeneity of some algae existence indicated 

the dominancy of a few species with high densities 

and these considered an indicator of the existence of 

environmental pressure. 

   The difference in values may be due to the index 

of diatoms adhered to the runoff system that can 

cause a change in the depth and geology of the 

river's surface and surface, and may be due to the 

dominance of a particular species over other species 

(34). Different in the result values between sites and 

months to the nature of conditions that may be 

appropriate or inappropriate for the presence of 

diatoms (35). 

 

Table 2. Biological characteristics of phytoplankton diatoms and biodiversity index in the Tigris River 

during the study period. 
Sites 

Parameters 
S5 S4 S3 S2 S1 

2978.9-8070 

5082.417 

1936.9-8592.6 

4053.567 

1705.3-8970.4 

5333.758 

2782.7-9321.4 

5671.675 

4146.8-15419.1 

8362.317 

Total  number of diatom 

algae (cell× 𝟏𝟎𝟑/𝒍) 

9.7-1170 

827.05 

29.1-1388 

727.825 

19.4-1183 

590.38 

19.4-1096 

813.06 

19.4-2932 

2045.525 

Total number of 

Centrales  diatoms 

(cell× 𝟏𝟎𝟑/𝒍) 

9.7-388 

4255.38 

9.7-1149.7 

4664.38 

9.7-1142 

4772.53 

9.7-1523 

4922.24 

9.7-2596 

7350.36 

Total number of 

Pennales diatoms  

(cell× 𝟏𝟎𝟑/𝒍) 
169 164 159 179 164 Total number of species 

39 39 38 39 38 Total number of genera 

1.53-5.63 

3.89 

2.45-5.67 

4.13 

1.96-6.23 

4.94 

2.77-5.72 

4.53 

2.93-6.34 

4.67 
Richness Index (D) 

2.62-3.46 

2.91 

2.62-3.68 

3.07 

2.33-3.72 

3.19 

2.62-3.54 

3.15 

2.96-3.59 

3.22 
Shannon and Weaver 

Index (H) 

0.54-0.93 

0.72 

0.58-0.91 

0.78 

0.85-0.96 

0.90 

0.83-0.97 

0.91 

0.83-0.98 

0.92 
Species Uniformity Index 

(Evenness) (E)       
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Conclusions: 
   Both the indices of Richness index (D) species 

and Shannon and Weaver Index (H) showed that the 

Tigris River in the study sites has a high diversity of 

diatoms because water quality is suitable for the 

living aquatic life and is not or slightly affected by 

the pollutants that are released to it. This is 

confirmed by Evenness Index (E), which recorded 

high values and lack of species homogeneity with 

high densities, which is an indicator of 

environmental stress. 

 

Acknowledgment: 
   The authors thank the department of biology at the 

college of science for women – University of 

Baghdad for their support this work by providing all 

facilities.  
 

 

Conflicts of Interest: None. 

 

References: 
1. Kagalou E, Papastergiadou A, Tsoumani M. 

Monitoring of water quality of Kalamas River, 

Epirus, Greece. Fres. Environ. Bull. 2002; 

T
a
b

le
 3

. 
M

o
n

th
ly

 a
v
er

a
g
es

 o
f 

d
iv

er
si

ty
 i

n
d

ic
es

 o
f 

p
h

y
to

p
la

n
k

to
n

 d
ia

to
m

s 
d

u
ri

n
g

 t
h

e 
st

u
d

y
 p

er
io

d
 2

0
1

5
-2

0
1

6
. 

 



Baghdad Science Journal                       Vol.15(2)2018 

 

121 

  ‏.788-794:(10)11

2. Xu M., Wang Z., Duan X., Pan B. Effects of pollution 

on macro invertebrates and water quality bio-

assessment. Hydrobiologia. 2014; 729: 247-259. 

3. Descy JP, Mouvet C. Impact of the Tihange nuclear 

power plant on the periphyton and phyto- plankton of 

the Meuse River (Belgium). Hydrobiologia. 1984; 

119: 119-128.      

4. Pan Y, Stevenson R J, Hill BH, Herlihy A T, Collins 

G B. Using diatoms as indicators of ecological 

conditions in lotic systems: a regional assessment. J. 

North Am Benthol Soc. 1996; 15 (4):481-495.        

5. Rott E, Pipp E, Pfister, P. Diatom methods developed 

for river quality assessment in Austria and a cross-

check against numerical trophic indication methods 

used in Europe. Algol Stud. 2003; 110: 91-115.        

6. Florescu H M, Cîmpean M, Momeu L, Leonte L, 

Bodea D, Battes KP. Ecological analyses on benthic 

diatom and invertebrate communities from the 

Someșul Mic catchment area (Transylvania, 

Romania). Studia Universitatis Babes Bolyai, 

Biologia. 2015; 60(1):69-87.  

7. Hassan FM, Shawaat A O. Qualitative and 

Quantitative Study of Phytoplankton (Diatoms) in a 

Lotic Ecosystem, Iraq. IJAS. 2015; 6 (2): 76-92. 

8. Hassan F M, Shaawiat A O. Application of diatomic 

indices in lotic ecosystem, Iraq. GJBB. 2015; 4 (4): 

381-388. 

9. General Commission for dams and reservoirs 

projects, 1999. Salman J M, Hassan F M, Baiee M A. 

Practical methods in environmental and pollution 

laboratory. Environmental Research and Studies 

Center, University of Babylon. Iraq; 2017. 144p.   

10. Hadi RAM. Algal studies of the River USK. Ph.D. 

thesis, University. College Cardiff; 1981. 364 p.  

11. Foged N. Freshwater diatoms in Srilanka (Ceylon). 

Bibl. Phyc. 1976; 23:1-113. 

12. Hadi RAM, Al-Saboonchi A A , Haroon AKY. 

Diatoms of the Shatt Al-Arab River. Nova Hedwigia. 

1984; 39:513-557.     

13. Wehr JP , Sheath RG. Fresh water algae of North 

America: Ecology and Classification. Elsevier 

Science, U.S.A; 2003.935p.        

14. Taylor JC, Prygiel J, Vosloo A, Pieter A, Rey D, 

Ransburg LV. Can diatom based pollution indices be 

used for biomonitoring in South Africa? A case study 

of the Crocodile West and Marico water management 

area. Hydrobiologia. 2007; 592 (1): 455-464.             

15. Lavoie I, Campeau S, Darchambeau F, Cabana G, 

Dillon DJ. Are diatoms good integrators of temporal 

variability in stream water quality? Freshwater 

Biology. 2008; 53:827-841.   

16. Blanco S, Álvarez-Blanco I, Cejudo-Figueiras C, 

Bécares E. Guía de las diatomeas de la cuenca del 

Duero. Valladolid, Confederación, Hidrográfi ca del 

Duero; 2011.               

17. Stiling P. 1999. Ecology: theories and application. 3
rd

 

ed. 638 p. 

18. Bellinger EG, Sigee DC. Freshwater Algae: 

Identification and Use as Bioindicators John Wiley & 

Sons, Ltd; 2010.285p.     

19. Neves IF, Rocha D, Roche KF, Pinto AA.  

Zooplankton  community structure of  two  marginal   

lakes of   river (Cuiaba) (Mato, Grosso, Brazil)  with 

analysis  of  rotifera  and  cladocera  diversity. Braz. 

J. Biol. 2003; 63(2): 329 - 343.      

20. Al-Janabi ZZF. Application of Water Quality Indices 

for Tigris. River within Baghdad city Iraq. M.Sc. 

thesis. College of Science for Women, University of 

Baghdad; 2011.   

21. Kassim TI, Ismail AM. Quality study of 

phytoplankton non-diatomic in three different water 

bodies in central Iraq. Diyala J. Al-Fath. 2002; 1(13): 

1-9. 

22. Ariyadej C, Tansakul R, Tansakul P, Angsupanich S. 

Phytoplankton diversity and it's relationships to 

phsicochemical environment in Ban, lang Reservoir. 

Yala province. 2004; 26(5):595-606. 

23. Antoniades D, Douglas MSV. Characterization of 

high arctic stream diatom assemblages from 

Cornwallis island, Nunarut, Canada. Can. J. Bot. 

2002;80:50-58.  

24. Ahmed A, Alflasane MA. Ecological studies of the 

River padma at mawa Ghat, Munshiganj- II. Primary 

productivity, phytoplankton standing crops and 

diversity. Pakistan J. of Bio Sci. 2004; 7(11): 1870-

1875. 

25. Gallegos LC, Jordan ET, Hedrickes SS. Long term 

dynamics of phytoplankton in the Rhode river, 

Maryland (U.S.A). Estuaries and coasts. DOI, 

10.1007/5/2237-009- 9172; 2009. 

26. Tomas W E. The role of wave disturbance on lentic, 

benthic algae community structure and diversity. 

M.S.c.thesis, Bowling Green state. Uni., U.S.A; 2007. 

27. Kassim TI, Sabri AW. Effect of Samraa Dam 

reservoir in the Tigris River. J. of Water Res. 2001; 20 

(1):15-32. 

28. Ghosh S, Barinova S, Keshri JP. Diversity and 

seasonal variation of phytoplankton community in the 

Santragachi Lake,West Bengal, India. Q Sci Connect, 

2012; 3: 1-19. 

29. Resh V H, Norris RH, Barbour M T. Design and 

implementation of rapid assessment approaches for 

water resource monitoring using benthic 

macroinvertebrate. Astralian J Eco. 1995; 20:108 - 

121. 

30. Jonge VND. Response of the Dutch Wadden Sea 

Ecosystem to Phosphorus Discharges from the River 

Rhine. Hydrobiologia. 1995; 195: 49-62. 

31. Al- Lami AA, kassim TI, AL- Dulymi A A. A 

limnological study on Tigris river, Iraq. J. IAEC. 

1998; 1:83-98.  

32. Polate S, Sarihan E, Koray T. Seasonal changes in the 

phytoplankton of the Northeastern Mediterranean 

(Bay of Iskendrun) Turk. J. Bot. 2000; 24:1-12. 

33. Green J. Diversity and dominance in planktonic 

rotifers. Hydrobiol. 1993; 255: 345 – 352. 

34. Merican F, Asmadi W, Maznah W, Mashhor M. A 

note on the freshwater algae of gunung stong, 

Kelantan, Malaysia. J. Biosains, 2006; 17 (1): 65-76. 

35. Kassim NF. Study of some physical and chemical 

Characteristics and their effect on the diversity of 

Epipelic algae in the Abbasia River / Kufa region. J. 

Univ. of Babylon, Pure and Applied Sci. 2014; 22(2): 

701-725. 



Baghdad Science Journal                       Vol.15(2)2018 

 

122 

‏قياس دلائل التنوع لمجتمع الدايتومات في نهر دجلة ضمن محافظة واسط، العراق

 
شيماء فاتح علي

1
رياض عباس عبد الجبار             

1
فكرت مجيد حسن                  

2
 

‏
1
‏،‏العراق.تكريت،‏،‏كلية‏العلوم‏،‏جامعة‏تكريتقسم‏علوم‏الحياة‏
‏2

 ،‏العراق.بغداد،‏قسم‏علوم‏الحياة،‏كلية‏العلوم‏للبنات،‏جامعة‏بغداد

‏

 الخلاصة :
‏2016‏أيار‏حتى‏2015‏حزيران‏من‏واسط‏محافظة‏ضمن‏دجلة‏نهر‏في‏نواع‏الدايتوماتا‏تنوع‏قياس‏الدراسةتناولت‏‏‏‏‏‏ ‏من‏هدفلا‏و.

‏بيانات‏في‏الرئيسي‏اوتوزيعه‏تشخيص‏الدايتومات‏الدراسة ‏من ‏النباتية‏هائماتلل‏الكمية‏الدراسة‏خلال‏من‏جمعها‏تم‏التي‏دجلة‏نهر‏النهر

10×‏‏خلية(‏112780.82‏-‏60989)‏بين‏الدراسة‏هذه‏في‏الدايتومية‏النباتية‏هائماتلالكلي‏ل‏عددال‏تراوح‏وقد.‏الدايتومية
3

الكلي‏‏عددال‏من‏لتر/‏‏

‏ا ‏جنس‏39‏إلى‏تنتمي‏التيو‏الخمسة‏المواقع‏في‏الدايتومية‏النباتية‏هائماتلل في‏كانون‏الثاني‏‏5في‏الموقع‏‏1.53من‏‏دليل‏الغنى‏قيم‏تراوحت.

وحزيران‏‏2016‏شباطفي‏شهري‏3.72و‏32.33‏‏وينر‏بين‏‏-تنوع‏شانون‏مؤشر‏تراوحو.‏2015‏حزيرانفي‏‏‏1‏الموقع‏في‏6.34الى‏‏2016

‏سجلت‏في‏الموقع‏‏2015 ‏دليل‏تجانس‏ظهور‏الانواع‏تراوحت‏بين‏3كلاهما ‏بينما في‏‏0.98و‏2016شهر‏آذار‏اثناء‏‏5في‏موقع‏‏0.54‏،

وجود‏‏ذه‏دلالة‏علىفقدان‏تجانس‏ظهور‏الانواع‏دليل‏على‏سيادة‏انواع‏قليلة‏مع‏كثافة‏عالية،‏وه‏.2016وأيار‏‏2015شهري‏آب‏‏اثناء‏1المواقع

‏في‏نهر‏دجلة‏مناسبة‏للاحياء‏المائية‏او‏قد‏تكون‏متاثرة‏بشكل‏طفيف‏ ‏واظهرت‏جميع‏المؤشرات‏المدروسة‏بان‏نوعية‏المياه الضغط‏البيئي‏

‏بالملوثات.‏

‏

‏ .دليل‏تجانس‏،‏وينر‏-شانوندليل‏لغنى،‏دليل‏ا‏،‏نهر‏دجلة‏الدايتومات،نوعية‏المياه،‏‏‏الكلمات المفتاحية:
 

 
 


