
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

2 Volume 5   Number  2  2010 
 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


MARSH BULLETIN 
 

               Biannually Bulletin                                         ISSN 1816-9848 
 
Honorary Editor 
Baroness Emma Nicholson 
The AMAR International Charitable Foundation 
 
Editor-in-Chief 
Abdul-Ridha A. Alwan 
Biology Department, College of Science, University of Basrah, Iraq.  
Tel.+96440310416, e-mail: abdulalwan@yahoo.com 
 
Editorial Board  
Khalaf AL-Roba`ae 
Hamid A. Hamdan 
Omran S. Habeeb 
Malik H. Ali 
M.J. AL-Asadi 
Editorial Advisory Board  
A. Y. AL-Adhub (Iraq) 
A. AL-Zawaheri (Egypt) 
A. AL-Iami  (Iraq) 
B.N. AL-Badran (Iraq) 
B. Warner (Canada) 
B. Moulood (Iraq) 
C. Richardson (U.S.A) 
E. Maltby (U.K.) 
F. AL-Emara (Iraq) 
F. AL-Yamani (Kwait) 
H.K. Ahmed (U.K.) 
H.M. Badair (Jordan) 
I. Lotkowiska (Spain) 

K.J. Hammadi (Iraq) 
J.Zahang (Danemark) 
M. AL-Hilli (Iraq) 
M. AL-Umar (Iraq) 
M.S. Wali (Iraq) 
N.A. Hussain (Iraq) 
R. Porter (U.K.) 
S. AL-Noor (Iraq) 
S.D. Salman (Iraq) 
T.I. Kassim (Iraq) 
V.S. Fandino (Spain) 
W. Mitsch (U.S.A.) 
W. Taylor (Canada) 

____________________________________________________________________ 
Editorial office 
A.N. Muthana (Iraq) 
A.H. Abed (Iraq) 
Adnan I. AL-Badran (Iraq) 
Widad M. AL-Asadi (Iraq) 
 
 
 
 
 
 
 

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

mailto:abdulalwan@yahoo.com
http://www.pdffactory.com
http://www.pdffactory.com


 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


 
                                                                                                     MARSH 

                                          Marsh Bulletin  5(2)(2010)118-130                      BULLETIN 
 
                                                                                                                             Amaricf_Basra office@yahoo.com  

                                                                                                                               abdulalwan@yahoo.com 
                                                                                                                                    .marshbulletin@yahoo.com 
 
 
 

Specialization, trophic breadth and diet overlap of thirteen small 
marine fish species from Shatt Al-Basrah Canal, Southern Iraq 

 
M. M. Taher 

Dept. of fisheries and marine resources, Coll. of Agriculture, Univ. of Basrah 
 

Abstract 
         Specialization, trophic breadth and diet overlap of thirteen marine fish species from Shatt Al-
Basrah Canal had been studied from July 2008 to June 2009. Data obtained revealed that seven species 
(Johnius belangerii, Platycephalus indicus, Silago arabica, Silago sihama, Thrysa hamiltoni, Thrysa 
mystex and Nematolosa nasus) were carnivorous, three species (Acanthopagrus latus, Leiognathus 
bindus and Boleophtalmus dussumieri) were herbivorous and one species (Scomberoides 
commersonnianus) was a piscivorous. Data obtained also revealed that six species were high 
specialized feeders (P. indicus, J. belangerii, B. dussumieri, T. hamiltoni, S. commersonnianus, A. 
latus) having breadth range 0-0.25, five species were low specialized feeders (T. mystex, N. Nasus, S. 
Sihama, Liza subviridis, Liza kulengeri) having breadth range 0.26-0.49 and two species were 
generalized feeders (S. arabica, L. bindus) having breadth range 0.50-1.00. The Morisita indexes of 
feeding overlap showed high overlap (0.97) between L. subviridis and B. dussumieri, medium overlap 
(0.65, 0.60) between J. belangeri, P. indicus and between J. belangerii, T. hamiltoni respectively, low 
overlap (0.10-0.49) for 25 occasion (32%), very low overlap (less than 0.10) for 38 occasion (48.7%) 
and thirteen occasions (15.4%) of having any feeding overlaps. 

 
1- Introduction:     
    Diversion canal (Shatt Al-Basrah) has 
been constructed due to several devastating 
floods and also to other purposes (Al-
Ramadhan, 1988 and Al-Daham and 

Yousif, 1990). Shatt Al-Basrah Canal was   
constructed to by-pass the excesses of water 
from Tigris and Euphrates to the Arabian 
Gulf through Khor Al-Zubair and to 
navigated canal between Um Qaser and 
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Maqel ports. Shatt Al-Basrah Canal locate 
between (47o45-47o49) longitude and (18- 
30o - 39- 30o) latitude. There is a regulating 
dam on this canal located about 24 km of its 
beginning. This dam regulates water current 
from the north brackish part of this canal 
and the south marine part. There were many 
side branches at marine part of the canal 
caused mainly by strong tidal current.  
        Much of our understanding for 
autecology, production and ecological rule 
of fish population were derived from 
studies of food habits of fishes (Hyslop, 
1980). It is well known that fish species 
distribution in a certain water body depends 
on the distribution of its food in addition to 
restricting environmental factors. In regard 
to trophic relationships among fishes, one 
of the major challenges is to understand the 
ecological mechanisms by which a large 
number of species are able to coexist in the 
same community and the manner in which 
resources are shared (Esteves and 
Galetti,1994).   
        The competition on food and place 
considered as important factor in abundance 
of animal communities (Connell, 1975). 
The only study of feeding interaction 
between fish species of Shatt Al-Basrah 
Canal was conducted by Al-Dubakel 
(1986). There are many studies for food 
habits of Iraqi marine fishes such as (Yousif 
and Naama, 1992; Al-Daham et al., 1993; 

Hussain et al.,1995, 1999, 2001; Mohamed 
et al., 1998, 2000 and Ismael, 2008), but 
only the study of  Hussain et al. (1993) was 
dealt with feeding overlap of twelve Iraqi 
marine fishes in Khor Al-Zubair, and the 
study of Hussain et al. (2007) dealing with 
feeding overlap of Iraqi marine carnivorous 
fishes. The aim of this work is to study the 
feeding overlap of small marine fishes 
occurred in marine part of Shatt Al-Basrah 
Canal. 

 
2- Materials and Methods 
      There are only two fishing methods at 
the canal, the first was fixed and draft 
gillnets and the second was hooks and lines. 
Sampling area of this study was 3-5 km 
south the regulating dam. The bed of 
sampling area was very soft clay especially 
near the beginning of side branches. 
Monthly fish samples were collected from 
Shatt Al-Basrah Canal during the period 
from July 2008 to June 2009, using coastal 
seine net of 80 meters length and 8 meters 
height with a mesh sizes 10×10 mm. The 
fish preserved in cold ice box until reaching 
to the laboratory to put in deep freeze. 
Fishes were identified after ((FAO, 1984; 
Kuronuma and Abe, 1986 and Carpenter et 
al., 1997). Total lengths and weights of 
fishes were measured and the digestive 
canals were removed and give the degree of 
fullness, then opened in Petri dish to count 
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different food items. Frequency and points 
methods were used to analysis different 
food items (Hynes, 1950). Foods were 
identified according to Hadi et al. (1984) 
and Wehr and Sheath (2003). Index of 
relative important (IRI) was calculated 
according to the following formula of 
Stergiou (1988): 

IRI = Cw× F 
where Cw is proportion of food material and 
F is its frequency. Trophic niche breadth 
was calculated according to the following 
proposed formula of Levins (1968): 

B = 1/∑ Pi2 

where, B is Levins index of niche breadth 
and Pi is proportion of food group (i) in the 
diet. The modification to calculate 
standardized niche breadth (scale from 0-1) 
was estimated according to Krebs (1989) as 
follow: 

BA = (B-1)/ (n-1) 
where, BA is Levins standardized niche 
breadth and n is number of food items.  
The following Morisita overlap index was 
used to quantify the dietary overlap 
between fish species (Krebs, 1989): 
           C = (2∑ Py Pj)/( ∑Py+∑Pj) 
where C is Morisita index of feeding 
overlap between species j and y.  The 
similarity among fish species based on their 
diet was calculated according to Morisita 
similarity coefficient, using Statistica 
software (ver. 8, 2007). 
 

3- Results 
Total numbers of 614 fish belonging to 
thirteen species were fished during 
sampling period. Ranges of total lengths 
and weights of these fishes are shown in 
table (1). Data obtained revealed that 
Scomberoides commersonnianus was a 
piscivorous species fed mainly on fishes 
(76%). Seven fish species were carnivorous 
fed mainly on animal food. These species 
are johnius belangerii that fed mainly on 
shrimp (90%), Platycephalus indicus that 
fed mainly on shrimp (98%), Silago 
arabica that fed mainly on shrimp (36%), 
eggs (25%) and crustacean (22%), Silago 
sihama that fed mainly on shrimp (47%) 
and eggs (40%), Thrysa hamiltoni  that fed 
mainly on shrimp (67%) and eggs (21%), 
Thrysa mystex that fed mainly on eggs 
(47%) and shrimp (38%) and Nematolosa 
nasus that fed mainly on eggs (46%). Three 
fish species were herbivorous fed mainly on 
plant food. These are Acanthopagrus latus 
that fed mainly on filament algae (77%), 
Leiognathus bindus that fed mainly on 
green algae (52%) and Boleophtalmus 
dussumieri that fed mainly on green algae 
(89%). Food of Liza klunzingeri contains 
50% detritus, 47% plant materials and 3% 
animal materials, while the food of Liza 
subviridis consists of 58% plant materials, 
27% detritus and 15% animal (mainly eggs) 
materials. Table (2) shows Index of relative 
importance (IRI) of different diet items for 
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thirteen species from Shatt Al-Basrah 
Canal. It seemed that shrimp was the first 
important food for carnivorous species 
except N. nasus, and eggs considered as the 
second important food. Three herbivorous 
species depend mainly on filament algae 
then on green algae.  
           Index of Levins standardized niche 
breadth for thirteen species from Shatt Al-
Basrah Canal are given in table (3). The 
trophic niche breadth values are ranging 
from 0.06 for P. indicus to 0.57 for L. 
Bindus. Fish species having breadth values 
0.25 or less were considered as high 
specialized feeders (P. indicus, J. 
belangerii, B. dussumieri, T. hamiltoni,  S. 
commersonnianus, A. latus). Fish species 
having breadth values between 0.26-0.49 
were considered as low specialized feeders 
(T. mystex, N. Nasus, S. Sihama, L. 
subviridis, L. kulengeri). Fish species 
having breadth values ≥0.50 were 
considered as generalized feeders (S. 
arabica, L. bindus). 
 The Morisita indexes of feeding 
overlap between each pair of the thirteen 
species are given in table (4). The index 
showed high overlap (0.97) between                  
L. subviridis and B. dussumieri, and two 

medium overlap (0.65, 0.60) between J. 
Belangeri, P. indicus and between J. 
belangerii, T. hamiltoni respectively. The 
index also showed 25 occasion (32%) of 
low overlap (0.10-0.49) between these 
species and 38 occasion (48.7%) of very 
low overlap (less than 0.10). There aren’t 
any feeding overlaps between species in 
twelve occasions (15.4%). 
        The Morisita’s diet overlap index of 
all fish species were subjected to statistica 
software analysis (Fig. 1). The statistica 
analysis identified three major groups 
formed of two or more species and two 
groups of single species of different diets 
and degree of association. The first group 
includes two species (L. subviridis and B. 
dussumieri) of different feeding habits. 
Second group includes seven carnivorous 
species ( j. belangerii, P. indicus, S. 
arabica, S. sihama, T. hamiltoni, T. mystex 
and N. nasus). Third group includes two 
species (L. klunzingeri and L. bindus) of 
different feeding habits. Fourth group 
formed of one high specialized piscivorous 
species (S. commersonnianus) and fifth 
group formed also of one high specialized 
herbivorous species (A. latus).   
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Table (1): Ranges of total lengths and body weights of thirteen species occurred in Shat 
Al-Basrah Canal. 

Species Fish No. Range of T.L. (mm) Range of W. (gm) 
Liza subviridis 117 75-195 4.13-84.25 
Liza klunzingeri 88 77-185 6.03-62.95 
Johnius belangerii 76 74-212 3.75-136.36 
Thrysa hamiltoni 55 81-215 4.11-63.52 
Thrysa mystex 50 82-230 3.20-59.25 
Silago sihama 42 60-155 1.24-29.36 
Boleophthalmus dussumieri 40 103-215 7.64-49.07 
Leiognathus bindus 38 47-77 1.28-7.25 
Acanthopagrus latus 38 50-170 1.27-85.41 
Silago arabica 20 66-115 1.71-9.5 
Nematolosa nasus 19 71-124 3.45-14.61 
Platycephalus indicus 16 97-225 3.61-74.30 
Scomberoides 
commersonnianus 15 68-165 2.43-29.98 

 
Table (2): Diets of thirteen species occurred in Shat Al-Basrah Canal expressed as index 

of relative importance (IRI). 
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Table (3): Degree of feeding specialization of thirteen species occurred in Shat                        
Al-Basrah Canal expressed as index of Levins standardized niche breadth. 

Species High 
specialization 

0.0-0.25 

Low 
specialization 

0.26-0.49 

Generalized 
≥0.50 

Platycephalus indicus 0.06   
Johnius belangerii 0.09   
Boleophthalmus dussumieri 0.15   
Thrysa hamiltoni 0.21   
Scomberoides commersonnianus 0.23   
Acanthopagrus latus 0.24   
Thrysa mystex  0.29  
Nematolosa nasus  0.35  
Silago sihama  0.36  
Liza subviridis  0.36  
Liza klunzingeri  0.41  
Silago Arabica   0.52 
Leiognathus bindus   0.57 

 
Table (4) Degree of feeding overlaps between 13 species from Shat Al-Basrah Canal. 
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Figure (1) Average linkage of statistica analysis of proportional diet overlap between 

thirteen fish species occurred in Shat Al-Basrah Canal. 
     
4-Discussion 
       Study of food and feeding habits of 
marine fishes is necessary in fish stock 
assessment and food consumption usually 
provides helpful information deciphering 
some of the higher level trophic 
relationships in an ecosystem. The highest 
feeding overlap (0.97) only between two 
species (L. subviridis and B. dussumieri) 
have different feeding habits, but they 
shared on green algae that consist 47% of 
food materials for L. subviridis and 88% for 
B. dussumieri. This result of only one 

occasion of high overlap is different from 
results of two much occasions of high 
overlap between 13 carnivorous species 
studied by Hussain et al. (2007) in Iraqi 
marine waters, Northwest Arabian Gulf and 
between 12 marine species studied by 
Hussain et al. (1993) in subtropical coastal 
water of Khor Al-Zubair, Iraq. The result of 
only highest feeding overlap may be related 
to generally small sizes of fishes found in 
this area compared with sizes of fishes of 
Khor Al-Zubair and Northwest Arabian 
Gulf. This led to consider that the marine 
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part of Shatt Al-Basrah Canal play as 
nursery ground more than other Iraqi 
marine waters. It is well known that small 
fishes consume different kinds of food 
materials comparing with more specialized 
large fishes.    
 It seemed that index of Levins 
standardized niche breadth depend largely 
on the ratio of different feeding materials 
more than numbers of feeding materials. 
For example the stomach of J. belangeri 
containd 13 food kinds with high 
specialized standardized niche breadth 
(0.09), while the stomach of S. arabica  
containd 9 food kinds with generalized 
standardized niche breadth (0.52). Shrimp 
comprise 90% of food contents of J. 
belangeri, while other 12 food kinds 
comprise only 10% of food contents. 
 Important food materials for A. latus 
are filament algae 77%, shrimp 8%, snails 
5%, crabs 3% and eggs 3%. This 
proportion of filament algae in the diet was 
very high comparing with 9% in the diet of 
A. latus at three station of Shatt Al-Basrah 
Canal (Al-Daham et al., 1993). Other 
studies don’t recorded filament algae in the 
stomachs of A. latus such as (Hussain et al., 
2001; Ismael, 2008 and Hussain et al., 
1993). High proportion of filament algae 
may be due to small sizes of fishes (more 
than 80% of studying fish less than 10 cm 
in length) comparing with the size of fishes 

in other studies recorded above. Important 
food materials for J. belangeri are shrimp 
90%, and then crab 8%. It seemed that 
shrimp in this study is more important food 
comparing with other studies. Shrimp 
comprise 64% of food materials for J. 
belangeri in Northwest Arabian Gulf 
(Hussain et al., 2007), and comprise 22% of 
food materials for J. belangeri in Khor Al-
Zubair (Hussain et al., 1993), while it 
comprise 12.5% and 25% of food materials 
for small and large fishes respectively of J. 
belangeri in Shatt Al-Arab Estuary (Mahdi, 
1996). Results of this study referred that 
shrimp comprise 47%, eggs comprise 40% 
and crabs comprise 6% from the diet of S. 
sihama. These three important food items 
didn’t record in the diet of S. sihama in 
Shatt Al-Basrah Canal (Al-Dubakel, 1986), 
while Hussain et al. (1993) pointed that 
crabs comprise 64% and shrimp comprise 
only 3% of food materials for S. sihama in 
Khor Al-Zubair. 
       Th results of this study pointed out that 
shrimp (67%) was the first important food 
in the diet of T. hamiltoni and eggs (21%) 
was the second important food. Shrimp 
comprise 95% of food materials for T. 
hamiltoni in Northwest Arabian Gulf 
(Hussain et al., 2007), and comprise 35% of 
food materials for T. hamiltoni in Khor Al-
Zubair (Hussain et al., 1993), while eggs 
don’t recorded in both studies. Important 
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food materials for T. mystex are eggs 47%, 
shrimp 38% and fish 7%. These results are 
differing from the result of Hussain et al. 
(2007), where shrimp is very important 
food material (99%) for T. mystex in 
Northwest Arabian Gulf. 
 Food analysis for N. nasus showed 
that eggs comprised 46%, organic detritus 
comprise 31%, diatoms comprised 6% and 
crustacean comprised 5%. Diatoms and 
plants comprise 37% of the diets for N. 
nasus in Shatt Al-Basrah Canal (Al-
Dubakel, 1986), organic detritus and 
crustacean comprised 29% and 13% 
respectively of the diet for N. nasus in Khor 
Al- Zubair (Majeed, 1989), while eggs 
don’t record in both studies. Important 
materials found in the stomachs of 
herbivorous species B. dussumieri are green 
algae 89%, diatoms 9%. Diatoms and algae 
comprise 79% and 14% respectively of the 
diet for B. bodarti in Khor Al- Zubair, 
while Priophthalmus waltoni was 
carnivorous species fed mainly on crabs 
(67%) and insects (23%) (Al-Noor, 1994). 
Food materials found in the stomachs of L. 
klunzingeri were green algae 39%, silt 36%, 
and clay 13%, while food materials found 
in the stomachs of L. subviridis are green 
algae 46%, silt 25%, eggs 15% and diatom 
8%. Important materials found in the 
stomachs of L. carinata in Shatt Al-Basrah 
Canal are green and blue green algae 36%, 
silt and clay 19% and diatoms 15%, while 

important materials found in the stomachs 
of L. subviridis in Shatt Al-Basrah Canal 
are parts of plants 29%, diatoms 23%, green 
and blue green algae 22%, silt and clay 
15% (Wahab, 1986). In   Northwest 
Arabian Gulf food materials found in the 
stomachs of L. kulengeri are silt and clay 
30%, organic matters 24%, diatom 16%, 
parts of plants 13% and algae 13%, while 
food materials found in the stomachs of L. 
subviridis are silt and clay 35%, organic 
matters 20%, diatom 17%, parts of plants 
13% and algae 12% (Saleh, 1997). It seems 
that the result of food habits of present 
study similar to some extent to the results 
of previous studies with one obvious 
difference (recording eggs in the diets of 
these two species at present study only). 
  Eggs were recorded in all fish 
species studied in present study except the 
high specialized piscivorous species (S. 
commersonnianus). Eggs were the first 
important food in the diet of T. mystex and 
the second important food in the diet of S. 
arabica, T. hamiltoni and B. dussumieri. 
Previous studies of feeding habits for theses 
fishes in Iraqi marine waters don’t record 
any importance for eggs in the diet of these 
fishes. This result may be attributed to 
differences in size of fishes for this study 
and previous studies or to the availability of 
eggs in this canal, where many quantities of 
eggs appear in the plankton nets used at 
sampling area. This result lead us to 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


M. M. Taher/ Marsh Bulletin  5(2)(2010)118-130 
 

127 

conclude that some marine organisms 
spawn in Shatt Al-Basrah Canal or tidal 
current carry these big quantities of eggs 
from spawning areas of marine organisms 
to Shatt Al-Basrah Canal.   
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 المصطادة  البحريةاالسماكصغارالتخصص والمدى والتداخل الغذائي لثالثة عشر نوعاً من 
  من قناة شط البصرة، جنوب العراق

 
  ماجد مكي طاهر

   جامعة البصرة- كلية الزراعة - سماك والثروة البحرية قسم األ
  

  الخالصة
المصطادة من قناة شط البصرة البحرية  لثالثة عشر نوعا من االسماك التخصص والمدى والتداخل الغذائيدرس كل من         

 johniusية وهي أسماك الطعطوا أظهرت البيانات وجود سبعة انواع حيوانية التغذ. 2009 ولغاية حزيران 2008للفترة من تموز 
belangerii أسماك الوحرة ،  Platycephalus indicusأسماك الحاسوم ، Silago arabica and Silago sihama أسماك ،

كما اظهرت النتائج ، Nematolosa nasus أسماك الجفوتة الخيطية  وThrysa hamiltoni and Thrysa mystex  الشيغة
 Leiognathus bindus، األسماك الغروية Acanthopagrus latus أسماك الشانك تية التغذية وهيوجود ثالثة انواع نبا

 Scomberoides commersonnianus ، في حين وجد ان اسماك الضلعBoleophtalmus dussumieriوأسماك أبوشلمبوا 
 وهي أسماك )0.25-0المدى الغذائي (ة انواع عالية التخصص الغذائي بينت النتائج وجود ست. تتغذى حصرياً على االسماك

، أسماك الضلع وأسماك الشانك، ووجود خمسة أنواع T. Hamiltoniالوحرة، أسماك الطعطعو، أسماك ابو شلمبو، أسماك الشيغة 
 أسماك ،لجفوتة الخيطيةأسماك ا، T. mystexأسماك الشيغة وهي ) 0.49-0.26المدى الغذائي (منخفضة التخصص الغذائي 

المدى (وكذلك وجود نوعان ذات تغذية عامة ، Liza subviridis and Liza kulengeri وأسماك البياح S. sihamaالحاسوم 
بين أسماك البياح ) 0.97( غذائي كبير وجد تداخل. S. Arabicaوهما االسماك الغروية وأسماك الحاسوم ) 1.00-0.50 الغذائي
بين أسماك الطعطعو وكل من اسماك الوحرة ) 0.65، 0.60(وأسماك أبو شلمبو، وتداخل متوسط  L. Subviridis األخضر

) 0.10أقل من (، وتداخل قليل جدا )%32(  حالة25في ) 0.49-0.10(، وتداخل قليل  بالتعاقبT. Hamiltoniوأسماك الشيغة 
  . حالة13، بينما لم يسجل أي تداخل في %)48.7( حالة 38في 
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Abstract 
       Many specimens of both Pristina proboscidea Baddard, 1896 and P. aequiseta Bourne, 1891 , 
were collected from shallow water beside shatt Al-Arab River in Al-Garma village in Basrah 
governorate . Morphological characteristics were studied . The first important of these characteristics 
is the absence of  elongated hair setae in Pristina proboscidea and the presence of giant ventral setae 
in the fourth segment of P. aequiseta . This is the first record of these two species of oligochaeta , 
Naididae in Iraq. 

Key words :   Oligochaeta , Naididae , Pristininae , Pristina proboscidea , P. aequiseta   

 

1- Introduction 
       Oligochaetes are the most divergent 
and abundant group of benthic 
invertebrates in freshwater system 
including small streams , large rivers , 
marshes , ponds , lakes , springs and 
groundwater (Wetzel et al. , 2000) . 
Although oligochaetes are important to the 
water ecosystem (Fisher and Beeton , 
1975) and to the biological studies 
concerned with pollution (Milbrink , 1983) 
in addition to their important roles in the 

food chain (Loteste and Marchese, 1994) 
and energy flow (Aston , 1984) . There are 
few studies related to this group , and this 
means that the presence of insufficient 
information regarding their distribution 
and habitats as compared to other groups 
of invertebrates (Alves et al. , 2006) . 
        The family Naididae (Oligochaeta) is 
one of the most important of aquatic 
oligochaetes which is mainly found as true 
benthos in fresh water (Arslan and Sahin , 
2003) . There are 58 species of 21 known 
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genera widespread in the world  which 
belong to the Naididae (Liang and wang , 
2000) . The family has a cosmopolitan 
distribution but many species are found or 
known only in specific habitats (Brinkhurst 
, 1978) . These species usually have well 
developed prostomium with or without 
proboscis , eyes present or absent , with an 
indefinite number of ventral setae per 
bundle beginning in second segment , bifid 
or simple pointed crotchets in a few 
species , Dorsal setae beginning in 
segments II , III , IV , V or VI , further or 
totally absent , consisting of an indefinite 
number of hair setae and various shapes of 
needle setae , and their asexual 
reproduction is by budding or 
fragmentation method (Brinkhurst and 
Jamieson , 1971).  
     The studies on the Annelid fauna in Iraq 
are insufficient at present (Al-Abbad , 
2009) and there were no previous detailed 
studies concerned with the Naididae fauna 
except the study of Al-Abbad (2009) on 
Chaetogaster limnaei (Oligochaeta : 
Naididae) as a new record in Iraq from 
some species of snail of Basrah marshes 
and its biology . Also Al-Abbad and Al-
Mayah (in Press) recorded two other 
species of Naididae (P. longiseta and P. 
macrochaeta) for the first time in Iraq from 
Al-Assafiya river in Basrah governorate . 
   The purpose of this paper is to made 
records of two more species of the family 
Naididae which are present in the Iraqi 
waters of the shatt Al-Arab , Basrah .        

2-Material and Methods  
      Samples from the surface layer of 
sediments were collected from a shallow 
pond beside Shatt Al-Arab river in Al-
Garma village during may 2010 . Samples 
were washed with water and past through 
sieves of 500 , 250 and 100 μm mesh size , 
and then brought to the laboratory . 
  Dissecting microscope was used to isolate 
the worms , some of which were examined 
directly under light microscope ,  while 
other were preserved in 4% formaldehyde 
solution for 24 hours then they were 
transferred to 70% ethylalcohole (Yildiz et 
al. , 2007) . The mounting on slides was by 
glyceraldehydes . The measurements were 
taken with the aid of an  ocular micrometer 
fitted in the eye – piece of a compound 
microscope  , and a Camera Lucida was 
used to draw the worms and their setae .  
   For identification of the worms , the key 
of Brinkhurst and Jamieson (1971) was 
used .  
 
3-Results  
Descriptions 
1-Pristina proboscidea 
   Elongate thread-like worms rang in 
length between 1.1 and 2.8 mm with a 
width of  0.2 – 0.35 mm  . The Eyes are 
absent , the prostomium is present and 
elongated , forming proboscis of 0.1 mm in 
length and forms  4 – 11 % of the total 
length of the body of the worm (figure 1 , 
9-a) . 
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      The body of the  worm consists of 18 – 
19 segments which bear setae in both 
ventral and dorsal sides . 
   The ventral setae starts from the second 
segment . It consists of 4 setae per bundle 
in the anterior segments and  8 setae per 
bundle in the posterior segments . The 
ventral setae are bifid , ending in a slightly 
or crotchet tips , and the upper teeth as 
long as the lower in the anterior segments 
(figure 2 , 9c) , it becomes shorter and 
thinner than the lower in the posterior 
segments (figure 3,9d) . In general, the 
ventral setae range in length from 12 to 38  
μm and contain nodules in the middle 
(figure 9c,d). 
        The dorsal bundles consist of hair and 
needle setae (figure 4)  .  There  are 1 – 2 
hair setae per bundle . There is no hair 
setae especially elongate but range from 70 
– 110 μm in length . Usually , the hair 
setae of the anterior segments are shorter 
than those of the posterior segments , there 
are 2 needle setae  per bundle and  ranges 
in length from  37  to  55  μm , ending in a 
simple pointed tips (figure 9b)  . 
2- Pristina aequiseta 
     The shape of the worm is thread-like 
and elongate , 1 mm in length and 0.1 mm 
in width . The Eyes are absent , the  
prostomium is present and elongated, 
forming a proboscis of 0.1 mm in length 
and composes 10 % of the total length of 
the body of the worm (figure 5 , 9e). 

    The body of the worm consists of 11 
segments , bearing setae in both the ventral 
and dorsal side . 
    The ventral setae start from the second 
segment . There are of  5 setae per bundle 
in all the segments , except the fourth one 
which contains 3 setae per bundle . The 
ventral setae are bifid , ending in a  slightly 
or crotchet tips ,  and the upper teeth are 
equal (figure 6 , 9h) or slightly longer than 
the lower ones (figure 7 , 9g)  . In general, 
ventral setae range in length from 37.5 to 
62  μm and contain small nodules in the 
middle , but the setae of the fourth segment 
are larger and thicker than the others  and 
called the giant setae (figure 8 )  , in which 
the upper tooth is  twice longer than the  
lower. 
   The Giant setae are 65 μm in the length 
and 5 μm in width as compared to the other 
setae which are of a width of 1.25 μm and 
are similar to other setae in having nodules 
in the middle of the giant setae (figure 9i)  .  
    The dorsal bundles consists of two types 
of  setae ; hairs and needles . The hairs are 
2 per bundle , and range in length  from 
100 to 175 μm while there is one needle 
setae per bundle and is 15 μm  in length , 
ending with fine bifid end (figure 9f)  . 
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Figure 1.  Pristina proboscidea: anterior end 
of the body .  

 

Figure 2.  Pristina proboscidea: anterior 
ventral setae (the upper tooth as long as 
the lower) . 

 

Figure 3.  Pristina proboscidea: posterior 
ventral setae (upper tooth is shorter and 
thinner than the lower. 

 

Figure 4.  Pristina proboscidea: dorsal setae 
(hair and needle setae ) . 

 

hair setae 

needle setae 
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Figure 5.  Pristina aequiseta: anterior end of 
the body  .  

 

Figure 6.  Pristina aequiseta: some ventral 
setae (upper tooth  as long as the lower) 
. 

 

Figure 7.  Pristina aequiseta: some ventral 
setae (upper tooth is slightly longer 
than the lower) . 

 

Figure 8.  Pristina aequiseta: giant setae 
(upper tooth is twice as long as the 
lower one )  . 

 

giant setae 
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Remarks   
   The variation in the characteristics 

of large taxa of Oligochaeta such as Orders 
and even families is usually large . The 
characteristics which is present in any 

taxon may not be present in the other , 
while in the lower taxa such as Genus or 
Species the characteristics is present  but 
there is a particular variation in this 
characteristics i.e. the characteristics are 

Figure 9 :    Pristina proboscidea . a-anterior end of the body  ,  b-needle setae ,   
c-anterior ventral setae , d-posterior ventral setae . 
     Pristina aequiseta  .  e- anterior end of the body  ,  f- needle setae  ,   
 g and h - ventral setae , i-giant ventral setae . 
    (Scale Bar : a = 177 μm ; b = 16 μm ; c, f = 5 μm ; d = 6.5 μm ; e = 120 μm ;  
g, h =12 μm   ; i =14 μm ) 
 

 

 

  

 

         a                                                b             c               d 

         e                               f                g          h               i  
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present but the variations are in site or in 
size measurement or in shape (Al-Abbad , 
2009) .  

   The results of this study indicate  
the presence of small variation between the 
two species (P. proboscidea and P. 
aequiseta) . These variations are also are 
present in other species of Naididae, 
Harman (1980) reports that the variation 
between species of Naididae is either a 
qualitative or quantitative . The first one is 
as the presence of needle setae with bifid 
and crotchet end as opposed to needle setae 
with simple pointed end . The presence of 
serrate setae as opposed to un-serrate setae 
or asexual reproduction by fragmentation 
as opposed to budding . The second one is 
the tooth length or the proboscis length . 
This agrees with the results of the present 
study . The two species recorded here 
contain ventral and dorsal setae and hairs 
and needle setae but there are variation in 
the shape and length of the hairs , needles 
and the ventral setae .  

  There are some important 
characteristics which are considered as 
taxonomic features such as the presence of 
giant ventral setae in P. proboscidea or the 
absence of hair setae especially the 
elongated ones in P. aequiseta  . These 

characteristics and others are considered 
highly important in Naididae (Harman , 
1980) and other oligochaete families such 
as Tubificidae (Barbour , 1980 ; Erseus , 
1980) . 

  The characteristics of setae and 
some other taxonomic features may be 
changed according  to the change of habitat 
(Loden and Harman , 1980) therefore some 
of the morphological characteristics 
discrimination between P. proboscidea and 
P. aequiseta  of Iraq like the number of 
segments in the body ; 18 – 19 in the 
former species and only 11 in the letter , 
number of ventral setae ; 4 anterior and 8 
posterior in the former species and 5 in all 
segments plus 3 giant setae in the letter and 
2 needle setae per bundle in P. 
proboscidea , where as there is only 1 
needle setae per bundle in P. aequiseta  
(Table 1) . 

    Similarly P. proboscidea from the 
USA is differ from that of Iraq in the no. of 
segments of the body , no. of hair setae and 
no. of needle setae (Table 1) . More are , P. 
aequiseta of the two localities are gave 
distinct in the no. of body segments , no. of 
giant setae and no. of hair setae per bundle 
(Table 1) 
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Table 1: Comparison between P. proboscidea and P. aequiseta reported by this study and 
those reported from the United State of America (Brinkhurst and Jamieson, 1971) 

P. proboscidea P. aequiseta Characteristics 
Iraqi specimens United States 

specimens 
Iraqi specimens United States 

specimens 
Length (mm) 1.1 -2.8 2-5 1 2-5 
No. of segments 18 -19 18 - 36 11 13 – 20 
No.   of  ventral 

setae 
4 anterior 
8 posterior 

2-4 anterior 
Up to 9 

posterior 

5 in all segment 
3 giant setae 

4–6 in all seg. 
1 giant setae 

No.    of      hair 
setae 

1–2 per bundle 1–4 per bundle 2 per bundle 1 per bundle 

No.  of    needle 
setae 

2 per bundle 1–4 per bundle 1 per bundle 1 per bundle 
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  P. aequiseta و Pristina proboscideaتسجيل جديد للنوعين 
(Oligochaeta : Naididae)في العراق   

 
  مرتضى يوسف العباد 

  جامعة البصرة– كلية التربية -  قسم علوم الحياة 
 

  الخالصة
ب شط العرب في  من مناطق المياه الضحلة بجانP. aequiseta  و Pristina proboscideaجمعت العديد من عينات      

ناحية الكرمة في محافظة البصرة ، ودرست خصائصهما المظهرية ، وكان من أهم هذه الخصائص عدم وجود أهالب شعرية 
  ، وأيضاً وجود األهالب البطنية العمالقة في الحلقة الجسمية P. proboscideaمتطاولة بشكل مميز أكثر من غيرها في النوع  

  .وهذا هو التسجيل األول للنوعين في العراق  . P. aequisetaالرابعة في النوع 
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Abstract 
         A cyanobacteria strain Chroococcus sp. was isolated from moist land (Abo Al-Khasib) in 

Basrah city purified and exposured to different concentrations (3, 5 and 10ppm) of Copper(Cu+2) and 
Nickel  (Ni+2) ions as singly and in dual combinations. 

Chlorophyll-A was extracted at different exposure periods (0, 1, 2, 3 and 4) weeks as indicat the 
growth response. 

Results showed that growth response of cyanobacterium  Chroococcus sp. was depending on the  
ions concentration and the exposure periods the effect of Nickel ions on growth response of 
Chroococcus sp. isolate better than Copper ion expertly in 1st week exposure while the antagonistic 
(increasing of growth) effect was appeared at most treatments in dual compaction and synergestic  
(decreasing of growth) effect in some, the synergistic effect of dual compaction in increasing of 
Copper ion concentration compared with Nickel ion also, the antagonistic effect  was appeared at most 
treatment in dual combinations. Synergestic or antagonistic effect was depending on the concentration 
of each ion and the exposure periods. 

 
1- Introduction:     
    The production, utilization and disposal 
of chemicals have increased dramatically in 
recent years. The release of heavy metals 
from multi-sources such as: industries, 
agriculture and sewage into the 

environment has resulted in many problems 
for both human health and aquatic 
ecosystems (Inthorn et al., 2002). and can 
alter macro and microbiological 
communities (Ivorra et al., 2000). Some of 
heavy metals such as: Nickel and Copper at 
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low concentrations have an important role 
in microbiological activity (Cavet et al., 
2003), but have a toxic effect at high 
concentration (Mehtar et al., 2008), and can 
affect normal flora in ecosystems and there 
toxic for human beings (Rodriguez et al., 
2006). 
 Convential chemical methods for 
heavy metals removal from wastewater 
Precipitation, Filtration, ion-exchange and 
reduction-oxidation are expensive and 
ineffective, particularly when metal 
concentration is low  One strategy to reduce 
heavy metal solution is to use 
microorganisms. (Vieire and Volesky, 
2000). 

Microalgae, specially cyanobacteria 
can sequester heavy metal ions by 
adsorption and by absorption, as do by 
other microorganisms, therefore , they used 
for metal removal as a chief greater 
performance at a lower cost than 
conventional wastewater treatment 
technologies , this is consistent with the 
recent trend for growing interest in 
biosorbent technology for removal of trace 
amounts of toxic metal from aqueous waste 
(Inthorn et al., 2002).  

Converti et al. (2006) used 
Spirulina platensis biomass as adsorbent for 
Copper removal from water solution while 
El-Sheekh et al. (2005) found that Copper 
was removed by 12.5-81.8% from 
wastewater by using cyanobacterial cultures 

of Nostoc muscorum and Anabaena 
subcylindrica , and they found that single 
culture in most cases was better than the 
mixed cultures in heavy metal removal. 

The hazardous chemicals that have 
been released into the aquatic environment 
do not exist in single pure form, but occur 
in mixtures in the environment 
consequently, their effects on organisms 
living in the aquatic environment are 
primarily due to the combined toxicities 
(Aoyama et al., 1987). Lasheen et al. 
(1990) found that the inhibitory effect of 
some heavy metals on Nile water algae was 
in the following order: Cd-Cu> Cd-Cr > Cd 
> Cu > Cr, Also Hutchinson (1973) has 
shown that the interaction between Copper 
and Nickel ions has a synergistic effect on 
the growth of Chlorella species.  

There are many paper on the 
evaluation of the toxicity of a single 
chemical on cyanobacteria , However, there 
are a limited number of papers on the 
interaction effect caused by mixed heavy 
metals, therefore, the puorposes of this 
study are to evaluate the toxic effect of a 
single, and the combined toxic effect, i.e. , 
the interaction effect of two heavy metals 
ions (Nickel and Copper) on the growth of 
a strain of cyanobacterium: Chroococcus 
sp. 
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2- Materials and methods 
 A strain of cyanobacterium 
Chroococcus sp. was isolated from moist 
land Abo Al-Khasib in Basrah city, and 
transported to the laboratory, the samples 
were then streaked on agar medium (Chu-
10-D) plates and incubated under the air 
conditioned room which was illuminated 
with while fluorescent tub at room 
temperature (25±3)°C, until the appearance 
of algal colonies. Single algal; colonies 
were selected and re-streaked on agar 
medium plates several time to obitain 
unialgal cultures. 
Single colonies were maintained in 250cm3

 

classified according to Desikachary (1959), 
of Chu-10-D medium for stock culture 
under the same conditions classified 
according to Desikachary (1959), purified 
according to (Stein, 1973). 

 Copper (Cu+2) and Nickel (Ni+2) 
ions as stock solutions (1000 ppm) were 
prepared separately by dissolved Cu(NO3). 
H2O and Ni(NO3)2. H2O respectively , in 
deionised distilled water. Different 
concentrations (3, 5 and 10ppm) of each 
stock solution were used (singly and in dual 
combinations). 
 Growth experiments were carried 
out in conical flask 500cm3, each one 
containing 250cm3 basal medium supplied 
with one concentration of metal (for singly 
effect) and two concentrations of metals 

(for dual combinations effect). Two conical 
flasks, which didn’t receive metal, served 
as control. Experiments were carried out in 
duplicate. Each bottle was inocubated with 
5cm3 of old culture (one-week), and 
incubated under the experimental 
conditions, sample 50cm3 of each treatment 
was taken at different exposure periods (0, 
1, 2, 3 and 4) weeks for chlorophyll a 
determination (Al-Hejuje, 2008). 
Chlorophyll a was calculated according to 
the equation of lorenzen (Vollenweider, 
1974). 
 All statistical analysis were 
performed in the computer package Minitab 
11.0 by using ANOVA test. 
 The method modified by Stratton 
was used for determination the modes of 
interaction effects of the chemical 
combinations. (Aoyama et al., 1987). 
 
3- Results 
 The statistical analysis (ANOVA 
test) revealed a significant (P<0.05) growth 
response that caused by the different 
concentrations of Copper and Nickel ions, 
as  they used singly or in dual combination, 
on the growth of a strain of cyanobacterium 
Chroococcus sp. The effect of Copper ions 
was not significant differences (P>0.05) as 
compared with the effect of Nickel ion. 
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The effect of Copper ion (Cu+2) as 
singly:- 
 Fig (1) showed that all the Copper 
concentrations (3, 5 and 10ppm) were lead 
to inhibition growth of Chroococcus sp. and 
the maximum inhibition growth was 
appeared at 3ppm and 10ppm treatments, 
which have no detectable chlorophyll a, at 
the first week exposure periods, whereas 
the growth at 5ppm treatment was not 
different significantly (P>0.05) as 
compared with control at the same time. 

As the exposure period was 
increased (second week), the growth 
response was increased, too, at all 
treatments, and reached maximum at 5ppm 
and 3ppm treatments respectively. After 
this period, an inhibition effect was found 
at 5ppm and 3ppm treatments at the third 
week, while didn’t affected at 10ppm 
treatment was found as compared with 
control group. At the end of the experiment 
(fourth week) the growth was decreased 
gradually at all treatment specially at 
10ppm treatment. 
 
The effect of Nickel ion (Ni+2) as singly:- 
 Nickel ion was have inhibition  
growth of Chroococcus sp, these effects 
were clearly appeared at the first week 
exposure (fig. 2), then, the growth was 
increasing with the exposure period 
increasing (second week). At the third week 
exposure, the growth at 10ppm treatment 

was inhibited significantly (P<0.05) 
whereas the other treatments (5, 3 ppm) 
have slight decreasing. The fourth week 
xposure showed an increasing in the growth 
rate at all treatment specially (3ppm) 
treatment which was stimulated 
significantly at these periods but still less 
than control group. 
 
The effect of Copper and Nickel ions as 
dual combination :- 
 As Copper (3ppm) was used as dual 
combination with different concenterations 
of Nickel (3, 5 and 10ppm ), the growth of 
the studied strain Chroococcus sp. was 
antagonistically affected on growth at all 
treatments except three (3Cu, 0Ni, 3Cu, 
3Ni, 3Cu, 5Ni) treatment which appeared 
synergistic effects at the first week 
exposure only (Fig. 3), whereas an 
antagonistically effects were appeared at all 
treatments that supplied with Copper 
(5ppm) and Nickel at different 
concentration (3, 5 and 10ppm) along the 
experiment periods (Fig. 4) except two 
(5Cu, 10Ni) treatments which appeared 
synergistically effect at the first and fourth 
week exposure. 
 On the other hand, when Copper ion 
(10ppm) was added with different 
concentrations (3, 5 and 10ppm) of Nickel, 
the effect was synergistically at all 
treatments at the first week exposure 
periods and the Chlorophyll a was 
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undetectable at this period (Fig. 5), than, 
the growth was appeared, and the effect 
became antagonistic at all treatments. From 
the above experimental results we found 
that the synergistic or antagonistic effect 
was depended on the concentrations of each 
metal ions and the exposure periods for 

each dual combination of Copper and 
Nickel. The synergestc effect of dual 
combination increase with increasing of 
Copper ion concentration compared with 
Nickel ion 
 

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.(1):  Growth response of  cyanobacterium Chroococcus sp. at 
 different concentration of copper ions as singly on the exposure 

time.
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Fig (2):Growth response of  cyanobacterium Chroococcus sp. 
at  different concentration of Nickel ions as singly on the 

exposure time.

0

1

2

3

4

5

6

0 1 2 3 4
Time (Week)

ch
l.a

. µ
g/

50
m

l

control 3 ppm 5 ppm 10 ppm

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


N.J. M. Al-Mousawi  / Marsh Bulletin  5(2)(2010)141-152 
 

146 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.(3): The effect of (3ppm) concentration of copper with 
different concentration Nickel ions (3,5 and 10ppm) on the growth 

rate of cyanobacterium Chroococcus sp. at different exposure
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Fig. (4): The effect of (5ppm) concentration of copper with 
different concentration Nickel ions (3,5 and 10ppm) on the growth 

rate of cyanobacterium Chroococcus sp. at different exposure
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4- Discussion 
 The role of algae in waste water 
treatment and their affinity for heavy metal 
cations, based on high negative surface 
change. Cyanobacterial cell wall is 
provided with amine, carboxylic, thiol, 
sulphydryl and phosphoric functional 
groups which can bind metal ions. 
However, the adsorption efficiency strongly 
depends on the type of metal ions, their 
number of charges and the affinity of the 
binding site for each metal (Converti et al., 
2006). As reported by Xue et al. (1988), 
histidine which found on cell wall was able 
to bind Copper Cu+2 because furnishes a 
bidentate site. Amine and Carboxylic 
groups can also interact bidentately with 

copper. The presence of methionine as one 
of the amino acids is very significant, 
which may result in binding of the metals 
with sulphydryl groups. Further, the 
polysaccharides may act as chelators (Caire 
et al., 1997).  
 Heavy metal uptake by microbial 
cell has been shown in laboratory cultures 
to be dependent on the free ions activity 
(Moffett and Brand, 1995). Cyanobacteria 
are known to release organic substances 
that can chelate free metal ions, this 
interaction may influence their availability 
or toxicity to the organism for example, 
copper, which is known to complex with 
the peptide band , was complexed by a 
peptide-containing fraction of a 

Fig. (5): The effect of (10ppm) concentration of copper with 
different concentration Nickel ions (as dual combination) on the 

growth rate of cyanobacterium Chroococcus sp. at different 
exposure
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concentrated culture filtrate and in this form 
was found to be anti-toxic activity to the 
alga (walsby, 1974). Exclusion of copper 
from the cell interior due to the high Cu-
adsorptive capacity of the cell surface is 
suggested as the primary tolerance 
mechanisms for the Cu-tolerant strain 
(Twiss et al., 1992), also, it is possible that 
some internal detoxification mechanism 
might also be operating in this strain. Les 
and Walker (1984) found that Cu was 
bound rapidly by the sheath forming 
cyanobacteria Chroococcus paris, 
approximately 90% of the total amount of 
the added metal was bound within 1 min, 
further significant binding occurred at a 
slower rate. Converti et al. (2006), during 
their study on copper biosorption by 
Spirulina, found that during the first hour, a 
certain tendency of the cell material to 
aggregate, thus exposing a small specific 
surface to metal binding. After several 
hourse the suspension appeared to be well 
dispersed, thus increasing the available 
surface and the number of adsorption sites. 
 Heavy metals stress caused 
reduction in growth, photosynthetic 
pigments (Al-Hejuje, 2008), nitrate 
reductase (Okmen et al., 2007), alkaline 
phosphatase (Awasthi and Das, 2005), and 
uptake of nutrients or damage of cell 
membrane (Fathi, 2002), also Gupta and 
Agrawal (2007) found that heavy metals 
(Ni, Cu, Zn, Co, Fe and Hg)at (1-200 ppm) 

concentrations were affected the survival 
and motility of algae. 
 Van and Clijsters (1999), proposed 
two possible mechanisms for the effect of  
heavy metals on algae: first, the 
displacement of an essential metal ion the 
central and functional part of the enzyme 
protein, and secondly, interference with 
sulphydryl (-SH) groups which often 
determine the secondary and tertiary 
structure of the proteins. 
 Cavet et al. (2003)showed that 
cyanobacteria was Cu requirement at low 
concentration (in thylakoidal plastocyanin), 
also Awosthi and Das (2005) reported that 
Ni was stimulated CO2

14- Fixation in algae 
at low concentration, too. During this study 
found that all concentrations used have a 
toxic effect on the growth of this strain, this 
result was in agreement with Noriko et al. 
(1989) who demonstrated that high 
concentration of Cu+2 caused 50% 
inhibition of photosynthesis in 118 isolates 
of algae, this may be attributed to inhibition 
of reduction steps in the biosynthetic 
pathways of the pigments (De-Filippis et 
al., 1981). Also, we are in agreement with 
Rai and Raizada (1989) who reported that 
Ni (1mg/L) was inhibited the nitrogenase 
activity in Nostoc sp. after 48hrs. Mohanty 
et al. (1989) reported that the effect of Ni2+ 
is possibly due to its role in modifying the 
function of QB (the primary acceptor of 
PSII) thereby impairing the PSII activity. 
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Ni2+ can impair the QB function in three 
possible ways: Interruption of electron flow 
between QA and QB, directs modification 
of QB, or alteration of components beyond 
QB, which leads to the impairment of PSII 
activity at the QB site. 
 The effects of Cu2+ and Ni2+, as they 
added singly, was depending on its 
concentration and the exposure periods, this 
finding in agreement with Al-Hjuje (2008). 
 A synergistic effect which found at 
most treatments that applied with dual 
combination (Cu2+ and Ni2+) was in 
agreement with Lasheen et al. (1990) who 
found the same effect caused by dual 
combination of (Cu and Cd) on the growth 
of Nile water algae. Also, agreement with 
Aoyama et al. (1987), who observed a 
synergistic effect for combination of (Cu 
and Cr) or (Cu and Cd) on the growth of 
Chlorella ellipsoidea. In contrast, 
Antagonestic effect was appeared at another 
treatments, this effect may be due to 
displacement of Ni2+ ions caused by Cu2+ 
ions and the Cu2+ was accumulated as same 
extent as if applied singly (Munda and 
Hudnik, 1986). Also, Danilov and Ekelund 
(2001) found that Cu2+ has a toxic effect on 
photosynthetic efficiency (PE) of 
Chlamydomonas reinhardtii, while Ni2+ has 
stimulated. 
 The PE at the same concentration 
(1-2 mg/L), and they found that increasing 

in Cu2+ concentration led to decrease in the 
maximum values of oxygen evolution 
compared to the control, whereas Ni2+ 

caused increasing in maximum values of 
oxygen evolution. This interaction between 
Cu2+ and Ni2+ my be led to the above 
results. 
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   الیونات  .Chroococcus spاستجابة نمو الطحلب االخضر المزرق 
   بصورة منفردة ومجتمعة(Ni+2) والنیكل (Cu+2)النحاس 

 
  نداء جاسم محمد الموسوي

   جامعة البصرة- كلیة العلوم-قسم علوم الحیاة
  

  الخالصة
في ابي الخصيب بة الرطترب   من ال.Chroococcus spالمزرق -تم الحصول على عزلة الطحلب األخضر  

جزء بالمليون مـن ايونـات النحـاس        ) 10 و   5 ،   3(وعزلت ونقيت ثم عرضت لتراكيز مختلفة        محافظة البصرة،    –
(Cu+2) والنيكل (Ni+2)بصورة منفردة ومجتمعة .  

أسابيع لالستدالل على استجابة    ) 4،  3،  2،  1،  0(تم استخالص صبغة اليخضور أ بعد فترات تعريض مختلفة            
اعتمد علـى تركيـز االيونـات     .Chroococcus spالمزرق -الطحلب األخضراستجابة أشارت النتائج إلى أن  .النمو

وفترات التعريض، اذ كان عنصر النيكل اكثر تاثيراً على تثبيط نمو الطحلب المعزول مقارنـة مـع عنـصر النحـاس       
فـي  ) زيادة نمو(لتداخل لتلك االيونات متضاداً وخاصة في االسبوع االول من التعريض لذلك العنصر، بينما كان تاثير ا          

في بعضها وقد ازداد الفعل التعاوني لاليونات المتداخلة بزيادة         ) تثبيط نمو الطحلب المعزول   (معظم المعامالت وتعاونياً    
  .تركيز عنصر النحاس اكثر مقارنة مع عنصر النيكل

 .ل عنصر وفترة التعريضالتعاوني كان معتمداً على تركيز كالمضاد او أن التأثير   
  

  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


 
                                                                                                     MARSH 

                                          Marsh Bulletin  5(2)(2010)153-169                      BULLETIN 
 
                                                                                                                             Amaricf_Basra office@yahoo.com  

                                                                                                                               abdulalwan@yahoo.com 
                                                                                                                                    .marshbulletin@yahoo.com 
 
 

 
An Ecological study of some  characteristics of water column  in 

Derbendikhan Reservoir 
 

R.O. Rasheed 
Department of Biology, College of Science, University of Sulaimani 

 
Abstract 

Vertical profile from (surface to 21 meters) of Derbendikhan reservoir were focused for 4 sites 
(Zimkan, Tanjero, Arawan and Qashtee) and 7 days(1stto 7th March 2010).Daily water samples 
were analyzed in every meter depth for parameters of (Air andWater Temperatures, pH, EC, DO, 
Turbidity, PO-3

4, NO-
2, NO-

3, and Chlorophyll a) Results showed that there were a significant 
differences for different parameters among sites under study.  

From the direct measurement in the field during the sampling periods at each site, air 
temperature was ranged between (17.8 - 19.0 Cº ) for sites 2 and 3 as a minimum and maximum 
respectively and there was a significant differences between sites 2 and 3 as compare with other sites 
this may be due to the location, elevation and altitude. While the water temperature was ranged from 
(13.6 -15.5 Cº) at sites 4 and 2 respectively ,in fact this site is more open with motorboats movement 
in addition to the discharge of water from the dam. Statistical analysis shows that surface water 
temperature was significantly differ from the depths(p< 0.5) for sites 1, 2, and 3 this may be due to 
many environmental factors such as elevation, current velocity, water depth, bottom materials 
exposure to direct sun light and degree of shading or vegetation cover, evapotranspiration and wind 
speed. 

pH was on alkaline sides of the neutrality (8.2-8.3) for studied sites and the significant 
differences (p< 0.5) was between sites 1, 2 with 3, 4. while for the differences in depth, EC of the 
studied sites and different depths revealed that there was no significant differences in the water 
column, because EC is indirectly depend on the climate, temperature, soil erosion, geological 
formation and directly on ion content. some parameters were decreased with increasing depth such as 
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DO were the mean concentration was about 17 mg l-1 in the surface for most of sites, but this value 
was dropped to about less than 10 mg l-1, mean concentration of DO in site 1 was decreased from 3 
mgl-1 down to the reservoir, because it contain sewage water come from Sulaimani city.  
Generally, results of Turbidity in site 2 was ranged from (5.67 – 12.05) NTU in both sites 3 and 4. 
Mean PO-3

4 concentration of the studied sites were ranged from (7.11-14.79 )µg at-P l-1 in sites 3 and 1 
in respective. NO2 was ranged from (31.78 -93.24) µg at-N l- at sites 1and 2 with the significant 
differences among studied sites(p< 0.5), generally, the higher concentration was occurred in site 2., 
NO3 was ranged from (82.06-185.04µg at-Nll-) for sites 4 and 2, recorded values for chlorophyll a 
were (11.12µg at -ch-a l l-) in site 1 and (78.52µg at -ch-a. l l-) in site 2, and both sites of 1, 2 are 
significantly differ from other sites.  

Turbidity, PO-3
4, NO-

2, NO-
3, and chlorophyll a with different depths revealed that there were 

no significant differences of the water column. 

Key words: Derbendikhan reservoir, water column, physicaland chemical properties 

 

1- Introduction:     
   Basic water quality parameters should 

be monitored to provide a record of 
environmental conditions at the time of 
sampling and to provide information used 
in assessing the condition of benthic 
assemblage, and understanding ecosystem 
processes. Water quality parameters should 
be measured at the same time of biological 
sampling (APHA,2005). Domestic waste 
water contains substantial quantities of 
metals. The prevalence of heavy metals in 
domestic formulations, such as cosmetic or 
cleansing agents, are frequently 
overlooked. On the other hand, agricultural 
discharge contains residual of pesticides 
and fertilizers, which contains metals          
( Sofi, 2008; Rasheed 2008). Increased use 
of lakes for, fishing, irrigation and 
hydroelectric power generation has 

emphasized the need of intensive water 
quality studies and management. (Odum, 
1971). The changes in abundance and 
composition experienced by phytoplankton 
communities in lakes and reservoirs occur 
in response to variations in the physical 
(light climate or energy) and the chemical 
(nutrient availability or resources) 
constraints for algal growth (Hoyer  et al., 
2009) 

Reservoirs are increasingly used for 
recreational purposes. In this respect, the 
pollution levels of these lakes may pose a 
risk to human health. During recreational 
activities, human exposure may occur via 
three different pathways: ingestion, 
inhalation, and dermal contact. Human 
exposure through dermal contact includes 
direct contact of the skin with 
contaminated sediments, with riverbank 
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soils, and with water, exposure through 
ingestion occurs through contaminated 
sediment, surface water during swimming, 
and via consumption of fish (Bockting et 
al., 1996). Air temperature is the most 
important factor affecting on the 
distribution and abundance of organisms in 
nature (Kemmer, 1988). In thermally 
stratified lakes Hydrogen ion concentration 
plays an important role in many of 
biological process and even on the water 
quality assessment variables, (Wahby etal.  
, 1978 ).  

The goal for this study is to evaluate 
some parameters in water column of the 
reservoir in order to get some information 
about the daily changes occurred from the 
surface toward the depth. 

 
2- Literature review 

The studies concerning Kurdistan lakes 
in Northern Iraq were few, Dokan reservoir 
was studied by Al-Hamed (1976), Shaban, 
(1980), also produced a comprehensive 
study on this lake. Chemical and 
Bacteriological study on some 
commercially fish in Dokan Lake a 
research of two parts was studied by Al-
Aswad et al. (1980). Toma (2000) was 
studied the same lake. While 
Derbendikhan reservoir was first studied 
by Zdanowski etal. (2001), then Rasheed 
(2008) carried out her PhD study on the 

same reservoir .Quantitative reconstruction 
of lake conductivity in the Quaternary of 
the Near East (Israel) using ostracods was 
done by Mischke etal. (2009). 
Determination of the origin of the waters 
of Köyce iz Lake, Turkey was studied by 
Bayaria etal. (1999) .Linking Watershed 
and Reservoir Models other study was 
carried out by (White etal. (2004). Spatial 
and Seasonal Variations in Chlorophyll-
Nutrient Relationships in The Shallow 
Hypertrophic Lake Manyas, Turkey 
(Kemal 2006). 
 
3- Description of the area 

Derbendikhan reservoir is located on 
the south east of Sulaimani 35° 6' 35" N, 
45° 41' 20" E, and it is the second largest 
reservoir in the Iraqi Kurdistan region at an 
altitude of about 485 m above sea level. 
This reservoir was founded when the dam 
was constructed in 1956-1961 by Harza 
Company (Anon, 2006). The area of this 
water reservoir is roughly about 114.30 
km2 (Al-Sahaf, 1976; Lehner and Doll, 
2004) with the maximum depth of 75.0 m, 
while the Mean depth is (14.8-24.9) m. 
The estimated volume of the Derbendikhan 
reservoir ranges from 1.3-1.4 km3. Both 
maximum length and maximum width are 
45km and 20 km respectively (Anon, 
2006). The catchment area is about 17, 850 
km² (Lehner and Doll, 2004). Design 
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inflow is 18, 700 m³/s rated discharge is 3 
× 113 m³/s (Anon, 2006). The annual water 
exchange in the reservoirs is rather low, 
hence it is clearly stratified, and regards 
thermal and oxygen conditions. 
Consequently Derbendikhan can be 
classified as limnetic water body; as warm 
and monomictic with only one circulation 
period in winter and a water temperature 
that never falls below 4 Cº, (Szczerbowski 
etal. ,2001).The main water reservoir of 
Derbendikhan dam is located on the Diyala 
Sirwan river approximately 65 km south- 
east of Sulaimani. The main structure is a 
128 m high dam with a central clay core 
and rock fill shoulders. The crest length of 
the dam is 445 m. The climate of the area 

is Irano - Turanion type, characterized by 
three seasons: A cold winter, mild growing 
period of spring and hot- dry summer 
(Hutchinson, 1966 and Guest, 1966). Mean 
annual precipitation of( 635–700) mm; 
occur in winter and early spring. The wet 
seasons extends from October to April, 
while the hotest months are July and 
August. Air temperature varies widely 
from winter to summer. The studied sites 
were shown in fig.(1) with coordinates in 
table (1).  

 
Table (1): Shows coordinates of Sites 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Sites 
Coordinates   (North (N) and 

East(E) 

Site (1): Tangi 
Saed Muhammed 

35 ° 7'40.60" N -  45°50'30.87"E 

Site (2): Tanjero 35°10'30.56" N - 45°48'5.90"E 

Site (3): Arawan 35 °9'7.54" N - 45°47'43.80"E 

Site (4): Qashtee 35 °7'41.51" N - 45°43'35.62"E 
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Fig. (1): Map shows the studied sites, (Google earth, 2010) 
 

4--Materials and Methods: 
In the present study within 

Derbendikhan reservoir, four sites were 
selected for determining certain physic-
chemical properties for the water column. 
During the period of one week from( 1st 
to7th) in March 2010, daily sampling was 
carried out using polyethylene bottles 
which are washed with distilled water then 
rinsed at least twice with the sample 
according to(APHA, 2005). 

Water samples from different vertical-
profiles were collected from surface to the 
depth of 21 meters using a 4 liter Van Dorn 
sampler (Hydro-Bios Apparatus ebau 

Gmbh, 23 KIEL Holten AU.W. Germany). 
Air and water temperature were measured 
in the field using simple mercury 
thermometer with scale marked from 0 Cº 
to 100 Cº graduated to 0.1 Cº.Water pH of 
the samples was recorded by using a pH 
meter model TPS90FL-T field lab analyzer 
after the calibration was conducted by 
using standard pH buffers of 4, 7, and 9. 
(Brown, 1976).Electrical conductivity and 
TDS were determined using the multi 
meter model TPS90FL-T Field Lab 
Analyzer for recording in (µS cm-1), after 
temperature correction of samples, 
Turbidity was recorded using turbidity 
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meter model TPS90FL-T Field Lab 
Analyzer, the results were expressed as 
nephelometric turbidity unit, (Golterman, 
1975). 

 Dissolved Oxygen was determined in 
the field by using the oxygen meter model 
TPS90FL-T. Field Lab Analyzer, nutrients 
(PO-3

4, NO-
2 and  NO-

3) with chlorophyll a 
were determined according to(APHA 
2005).The results were statistically 
analyzed according to the statistical 
program (SPSS), Version 15. Collected 
data were treated with two ways analysis 
of Variance (ANOVA) .(Duncan) to detect 
the variation of different variables at sites 
and sampling period. The mean, Standard 
Deviation, and the significant differences 
at the probability1% and5 % of each data 
were calculated. (Al-Rawi and Abdul Al-
Aziz,1985). 
 
5-Result and discussion: 

  Generally mean of air temperature as 
shown in table (2) from the direct 
measurement in the field during the 
sampling periods at each site, was ranged 
from about (17.8 to 19.0) Cº for sites 2 and 
3 as a minimum and maximum respecti-
vely and there was a significant differences 
between sites 2 and 3 with other sites this 
may be due to the location, elevation and 
altitude. While the surface water tempe-
rature was ranged from (13.6 -15.5) Cº at 
sites 4 and 2  respectively. Table ( 3) 

shows that site 4 was significantly 
differing from others (p< 0.5) when the 
mean was 15.55Cº, in fact this site is more 
open with motorboats movement in 
addition to the discharge of water from the 
dam. Statistical analysis shows that surface 
water temperature was significantly differ 
from the depths                   (p< 0.5), for 
sites 1, 2, and 3 this may be due to many 
environmental factors such as elevation, 
current velocity, water depth, bottom 
materials exposure to direct sun light and 
degree of shading or vegetation cover, and 
wind speed (Hutchinson, 1957;Bartram 
and Balance, 1996), while site 4, shows 
that 4 m depth was significantly differ with 
all other depths (p< 0.5). 

 pH was on alkaline sides of the 
neutrality (8.2-8.3) for studied sites( Al-
Jaboury et al., 1988) and the significant 
differences (p< 0.5) was between sites 1, 2 
with 3, 4 (table 4), pH of the sites show 
that depths are not significantly differ (p< 
0.5) except of site 2 when at 12m was 
significantly differ, this may be due to the 
buffering capacity of the water because of 
the geological formation, soil and mineral 
properties of the mountainous areas ( Al-
Saadi, et al., 1986), alkaline pH value was 
due to the accumulation of the calcareous 
eroted soils and consumption of CO2 
through photosynthesis (Al-Lami, e tal., 
2002). 
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Electrical Conductivity is the measure 
of the ability of water to conduct an 
electrical current and it’s highly dependent 
on the amount of dissolved salts in the 
water (Goldman andHorne, 1983). 
Turbidity is measured by quantifying the 
degree of light traveling through a water 
column which is scattered by the organic 
particles and suspended organic included 
algae, thus the scattered light increased 
with greater suspended load (Champion 
and Starks, 2001). Oxygen is regarded as 
an important parameter in limnological 
studies, (Cole, 1983) and is one of the most 
important limiting factors enter the aquatic 
system through the air-water interface and 
by the photosynthesis activities of algae 
and other aquatic plants (Elmaci et al., 
2007). 

Minimum and maximum EC values 
were from (406.7-420.8 µs cm-1) for sites             
( 2, 3) and1 respectively and there was a 
significant differences (p< 0.5) between 
sites 2, 3 with each of 1 and 4( table 5), 
generally the high value of site 1 may be 
return to the high dissolved ion 
concentrations. EC of the studied sites and 
different depths revealed that there was no 
significant differences in the water column, 
because EC is indirectly depend on the 
climate, temperature, soil erosion, 
geological formation and directly on ion 
content (Prosser et al., 2003). 

 During the studied period the DO 
concentration was ranged from 11.3mg l-1 
in site 4 and 12.8 mg l-1 in site 3 as the 
minimum and maximum mean values, 
actually site 3 is the middle of the reservoir 
with the widest and deeper feature so the 
surface area and the wind movements was 
the more two factors for increasing the DO 
concentration.(Shaw et al., 2007) statistical 
analysis shows significant differences 
between sites 4, 1 with 2, 3(p< 0.5) ( table 
6) as well as there was a significant 
differences between surface water and the 
depth of 21 m, and the concentrations were 
decreased in the deep layers of the water 
these results were coincided the fact that 
DO concentration is affecting by salinity, 
altitude and temperature, as well as the 
main source of DO in water is by contact 
to the direct air (Odum 1971).Site 2 shows 
that significant differences were between 
depths and surface water, really mean 
concentration of DO was decreased from 3 
m down to the reservoir, because this site 
is contain sewage water come from 
Sulaimani city. 

Turbidity in water sample was ranged 
from (5.67 – 12.05) NTU in both sites 3 
and 4 and show that these values are over 
the range, and the same results was 
concluded by Rasheed (2008). According 
to WHO(1996) the acceptable level of 
turbidity in drinking water should be less 
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than 5NTU the significant differences               
(p< 0.5) was for each of sites 2, 3 with 1 
and 4 ( table 7) . 

Nutrient inputs to lakes, estuaries, and 
oceans from streams draining disturbed 
watersheds are often accompanied by high 
turbidity, which results in light limitation 
of algal production, particularly at high 
river flows, and in most estuaries Many 
rivers and estuaries with high 
concentrations of N and P do not develop 
high algal biomass because deep mixing in 
a turbid water column prevents adequate 
exposure to light for photosynthesis (Cole 
1983). These turbid aquatic systems 
eventually deliver their plant nutrients to 
lake or coastal waters where there is 
sufficient light available in the water 
column, and the plant nutrients are 
consumed until one or more are depleted 
from surface waters. Thomas et al., (2001). 
Generally, PO4 concentration in the studied 
sites was from (7.11-14.79) µg at-P l-1 in 
sites 3 and 1in respective, this may be due 
to the effluents came from Iran as well as 
the erosion of the soil and rock types, and 
site 3 was significantly differ from other 
sites(p< 0.5) ( table 8).On the other hand, 
NO2 concentration was ranged from(31.78 
-93.24) µg at-N l- of sites 1and 2 with the 
significant differences among studied 
sites(p< 0.5) (table, 9) generally, the higher 
concentration was occurred in site 2, 
because of the enrichment of organic 

compounds as well as fertilizers and other 
pollutants from sewage water of Tanjero 
wild enters to this reservoir through this 
site (Kamees, 1979). 

Nitrite is an indicator of pollution in 
water when present in concentration more 
than 1 mg l-1 USEPA(2006), on the other 
hand, NO3 concentration was ranged from 
(82.06-185.04)µg at-N l- for sites 4 and 2, 
Nitrate level is affected by irrigation, 
precipitation rate and in filtration rate, also 
depending on the site, fertilized soil and 
manure from farm livestock, furthermore, 
the major problem is shallow aquifer in 
rural area, oxygen can diffuse in to system 
aquifer confining condition, with present a 
suitable temperature may all NH3 
converted by microbial activity to NO3 

(Jun et al. 2005) .On the other hand, 
motorboat exhaust contributed about 1% 
up to 5% of the total nitrogen loading to 
the lake. (Asplund, 2000).The significant 
differences for site 2 with others(p< 0.5) 
are shown in (table 10), recorded values 
for chlorophyll a were 11.12µg at -ch-a l l- 
in site 1 and 78.52µg at -ch-a. l l-  in site 2 
in real, these values are coincided with 
Rasheed (2008) and both sites of 1, 2 are 
significantly differ from other sites( table 
11). Turbidity, PO4, NO2, NO3, and 
chlorophyll a in different depths revealed 
that there were no significant differences 
of the water column.  

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


R.O. Rasheed/ Marsh Bulletin  5(2)(2010)153-169 
 

161 

6-Conclusions and Suggestion 
1-Tanjero(site 2), is a main source of 

organic pollution, it’s a main sewage duct 
of Sulaimani. It is significantly differ from 
other sites for most of the studied 
parameters. 

2-There is no significant differences 
among different depths under study for 
most studied parameters, so more studies 
must be carried out for depths more than 
21 m, as well as including more other 
parameters e.g. biotic and a biotic factors.  

3- Monitoring this reservoir either 
seasonally or even monthly because of the 
importance of this reservoir in many 
purposes such as irrigation, fisheries, as 
well as the power supply in addition to the 
fact that this reservoir is a source of 
drinking water in the area, and treatment of 
the sewage before its discharge into the 
reservoir, by building the waste water 
treatment plant. 

 
 

 
Table (2) Statistical analysis of air temperature( Cº )for the studied sites. 

Subset for alpha = .05 
Sites N 

1 2 3 
2.00 176 17.8773   
1.00 176  18.380  
4.00 176  18.494  
3.00 176   19.05 
Sig  1.000 .637 1.00 

 
able(3):Statistical analysis for Water temperature (C º) for different site 

Subset for alpha = .05 
Sites N 

2 3 
1.00 176 13.6307  
2.00 176 13.6881  
3.00 176 13.6881  
4.00 176  15.5551 
Sig  .928 1.000 
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Table(4):Statistical analysis for pH of different sites 

Subset for alpha = .05 
Sites N 

1 2 
4.00 176 8.2655  
3.00 176 8.2838  
2.00 176  8.3663 
1.00 176  8.3874 
Sig  .231 .168 

 
Table(5):Statistical analysis for EC(µS cm-1) 

Subset for alpha = .05 
Sites N 

1 2 
2.00 176 406.7500  
3.00 176 406.7500  
4.00 176  420.5114 
1.00 176  420.8125 
Sig  1.000 .902 

 
 

Table(6) The statistical analysis of DO concentration( mgl-1) 

set for alpha = .05 
Sites N 

1 2 
4.000 176 11.3239  
1.000 176 11.6810  
2.000 176  12.5288 

3.000 176  12.838 

Sig  .370 .437 
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Table(7):Statistical analysis for Turbidity (NTU) for the studied sites 

Subset for alpha = .05 
Sites N 

1 2 3 
3.00 176 5.6780   
2.00 176 7.0171   
1.00 176    
4.00 176  12.0556 12.0556 

Sig  .273 1.000 1.000 

 
Table(8):Statistical analysis for PO4conc.(µg at-P l-1) 

Subset for alpha = .05 
Sites N 

1 2 
4.000 176 7.1189  
1.000 176  12.3557 
2.000 176  14.4516 
3.000 176  14.7988 

Sig  1.000 .188 

  
Table(9):Statistical analysis for NO2 conc.(µg-at-Nl-1) 

Subset for alpha = .05 
Sites N 

1 2 3 4 
1.00 176 31.7823    
4.00 176  44.4123   
3.00 176   53.1949  
2.00 176    93.2421 
Sig  1.000 1.000 1.000 1.000 
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Table(10):Statistical analysis for NO3 conc. (µg-at-Nl-1)                                                                                                                                                    

Subset for alpha = .05 
Sites N 

1 2 3 
4.00 176 82.0612   
3.00 176 92.9725   
1.00 176  161.0036  
2.00 176   185.0477 

Sig  .259 1.000 1.000 

 
Table(11):Statistical analysis for chlorophyll (µg-at-chl.-a l-1) 

Subset for alpha = .05 
Sites N 

1 2 3 
1.00 176 11.1235   
4.00 176 21.8435 21.8435  
3.00 176  27.4174  
2.00 176        78.5284 
Sig  .058 .323 1.000 
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  الخالصة
وقد تم التركيز على . متر ولمدة سبعة ايام في  مستودع دربنديخان المائي21من السطح ولعمق  تم دراسة عمود الماء لغاية 

 ). اروان  واخيرا منطقة قاشتي، تانجرو ، زمكان ( اربع محطات هي 
درجة حرارة (  كل من العوامل التاليه وتم قياس، تم اخذ العينات وتحليلها بنفس اليوم  لكل متر عمق من محطات الدراسه

، النتريت ، الفوسفات ، العكورة ، تراكيز االوكسجين المذاب ، االس الهايدروجيني ، التوصيليه الكهربائيه للماء ، الهواء والماء
 ).وصبغة الكلوروفيل أ ، النترات 

 .ل فترة الدراسهاظهرت النتائج بوجود فروقات معنويه واضحه للعوامل البيئيه المختلفه خال
  القل واعلى and 3 2للمحطات   ) Cº 17.8 - 19.0(من النتائج المباشره في الحقل لدرجة حرارة الهواء تراوحت بين 

وهذه المحطتين قد اضهرت اختالفا واضحا ايضا مع المحطات االخرى ويعود ذلك الختالف الموقع . درجة حراريه على التوالي 
  ) ºC 13.6 -15.5(  بين and 2 4اما درجات حرارة المياه فقد تراوحت في المحطات .  البحروارتفاعها عن مستوى سطح

ويجدر االشاره الى ان هذه المحطتين تظهر نشاط واضح لحركة الزوارق وكذلك تتاثر بكميات كبيره من المياه . على التوالي
 .المصروفه من السد

  ) P<0.5( حيث كانت،  درجات حرارة مياه السطح ومياه االعماق اظهر التحليل االحصائي بوجود اختالف واضح بين
عمق المياه ، سرعة التيارات ،    وهذا قد يعود الى عدة عوامل بيئيه مثل ارتفاعها عن مستوى سطح البحر and3 1,2للمحطات 

 ). ومقدار التبخر الحاصل في المياه،سرعة الرياح ، 
) 8.3-8.2( قاعديه على طول فترة الدراسه حيث تراوحت  االس الهيدروجينى بين كانت المياه وللمحطات جميعا الصفه ال

اما قيم االس الهيدروجيني لمياه االعماق وكذلك الحال بالنسبه لقيم التوصيليه الكهربائيه فلم ) . P<0.5( وكانت الفروقات المعنويه 
، درجة الحراره ،  غير مباشر على المناخ في تلك المنطقه حيث التوصيليه تعتمد بشكل، يسجل اي فروقات معنويه بين االعماق 

 .اما العوامل المباشره فتعتمد التوصيليه على المحتوى االيوني بشكل اساسي.تأأكل التربه والتكوين الجيولوجي
الوكسجين كما لوحظ ان بعض العوامل تقل قيمها كلما اتجهنا الى اسفل عمود المياه في االعماق ومثال على ذلك تراكيز ا

-10mg.l بينما اظهرت قيما قليله وصلت الى اقل من ، في السطح لمعظم المحطات . mg.l-117المذاب حيث تراوحت قيمه بين 

  متر والى اسف 3قيما منخفظه تحت عمق   المحطه االولى  اظهرت معدالت قيم االوكسجين المذاب في .  في مياه االعماق 1
 .  المياه على مياه الصرف الصحي القادمه من مدينة السليمانيهالخزان وذلك بسبب احتواء هذه 

وفي كلتا ) NTU 5.67-12.05(اظهرت نتائج العكوره في المحطه الثانيه  تغايرا ملحوظا حيث تراوح بين 
حطات للم . ug at-p l-1 14.79-7.11)(ان معدالت تراكيز الفوسفات للمحطات المدروسه كانت تتراوح بين . 3and4المحطتين

3and1 وكانت تراكيز النتريت قد تراوحت بين . التوالي    على)ug at- N l-1 31.78 – 93.24. ( 1للمحطتين and 2  
وكانت تراكيز النترات   .2بشكل عام اعلى التراكيز كانت في المحطه ) . P<0.5( وبفارق معنوي واضح للمحطات المدروسه 

NO3 قد  ug at Nl-1 82.06-185.04. (4حطات للم and 2.   واظهرت قيم الكلوروفيل أ قيما تراوحت بين)ug-at ch-a l-

   فقد and 2 1اما كال المحطتين )  .ug at- ch-al-1 78.52 l(في المحطه االولى واما المحطه الثانيه فقد كانت القيم ) 111.2
 . اظهرا بشكل واضح اختالفهما عن بقية المحطات 

النترات وكلوروفيل أ لم تظهر اي فروقات معنويه مع العمق في جميع محطات ، النتريت ، الفوسفات ،ان قيم العكوره 
  .الدراسة
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Abstract 
         Five specimens of   cobitides individuals  were collected from Huweza marsh, southern Iraq 
during July and August 2007. Morphometric and merestic characteristics were measured. Dorsal fin 
unbranched rays 2, branched rays 6 - 7, anal fin unbranched rays 2, branched rays 5 - 6, caudal fin 
branched rays 16.  A long  the mid-flank there was dark brown and obvious spots. The samples were 
classified as Cobitis linea, our record is the first to this species in Huweza marsh. 

Key word: Iraq, Loaches, Huweza marsh. First record 

 

1- Introduction:     
    This family of loaches, sometimes called 
sting-loaches, is recorded in Eurasia and 
Morocco and has about 26 genera with 
about 177 species (Berra, 2001; Nelson, 
2006). The body form is fusiform to 
rounded or elongate; the mouth is 
subterminal and has 3-6 pairs of barbels; 
the mental lobes of the lower lip have two 
parts: the anterior which is usually short 
and sometimes divided into lobules, and the 
posterior which is flap-like and longer and 

sometimes divided into two or more barbel-
like extensions; there is one row of 
pharyngeal teeth; and there is an erectile 
spine in a groove below the eye (Bianco 
and Nalbant, 1980; Coad, 1998). 
  The origin of loaches may well lie at the 
end of the Eocene or in the early Oligocene 
in South China (Tang et al.2008), spreading 
along a northern route through Europe and 
Siberia during the Oligocene-Miocene-
Pliocene period and then later southwards 
into Southwest Asia (Sawada,1982; Menon, 
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1992;  Tang et al.2008). An early 
Oligocene route also existed between the 
Anatolian landmass and Central Asia (Tang 
et al.2008) and cobitids may have invaded 
the Euro-Mediterranean zoogeographic 
subregion at least five times independently 
based on cytochrome b data (Coad, 2009).     
   These fishes are found in Europe, 
North Africa and Asia, Coad (1998) and 
Froese and Pauly (2009) were showed that 
endemic to River Kor, Gulf Coast in Iran. 
Coad (2009) had showed that five species 
belonged to cobitidae family occurred in 
Iranian waters, and one species in Iraq 
(Coad, 2010), while Al-Daham (1977) had 
showed this family occurred in the north 
Iraq, and consist three genera. No one had 
study this species in inland freshwater 
habitats, therefore this preliminary study on 
this species.     
 

2-Materials and Methods   
Samples were collected from 

Huweza marsh, Southern Iraq at Umm al 
Naaj (fig.1) at N: 31o 38' 30", E: 47o 35' 21". 
Five specimens (three in July and two in 
August 2007) were collected by 
electrofishing gear. Morphometric and 
merestic characteris were measured, lengths 
of different parts were taken by using 
digital vernier, branched and unbranched 
rays of the fins were counted using 
dissecting microscope. 

Two specimens were sent to Dr. B. 
W. Coad, National Museum of Natural 
Sciences, Ottawa, Ontario, to confirm 
identification of this species by the first 
researcher. 
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Figure (1). Location of study area in Huweza marsh ( Umm al Naaj) Southern Iraq. 
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Plate (1). Specimen of Cobitis linea  (Heckel, 1849) collected from Huweza marsh during 

July 2007 . 
 
Table (1): Ratio of standard length to the calculate values as percentage. 

Standard length (mm) / Morphometric measurement 
 

Morphometric characters 
 

Range Mean  ±  S.E. 
Body depth 7.431 – 8.795 7.946  ±  0.5422  
Head length 4.323 – 4.618 4. 476 ± 0.1196 
Basal dorsal fin length 9.651 – 13.008  11.148 ± 1.3712   
Basal anal fin length 9.578 – 13.294  10.526 ± 1.6499   
Length from pectoral fin 
base to anal fin base 

1.762 - 1.939  1.829 ± 0.0825   

Length from dorsal fin base 
to anal fin base 

3.116 – 4.003  3.381 ± 0.3672   

Length from pelvic fin base 
to anal fin base 

3.818 – 4.416   ± 0.2608 4.067  

Length from pectoral fin 
base to pelvic fin base 

3.294 – 3.693  ± 0.18313.459 
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Table (2): Ratio of head length to various regions of head. 
Head length (mm) / Various regions of head Morphometric characters 

 Range Mean  ±  S.E. 
Mouth width 6.334 – 8.292 7.737 ± 0.8037  
Mouth height 5.565 – 5.728 5.636 ± 0.0748 

Eye diameter 7.580 – 7.933     7.808  ± 0.1928     
Pre orbital length 2.501 – 2.849 2661 ± 0.1239 
Post orbital length 1.816 – 1.902 1.868 ± 0. 0346 

 
 
3-Discussion 
   The study of the morphometric and 
merestic characteristics were revealed that 
this species identified as Cobitis linea, the 
merestic characteristics agree with (Coad, 
2009) who showed that branched rays of 
dorsal, anal, pectoral and pelvic fins were 
6, 5, 8 and 6 rays respectively. The genus 
of Cobitis is characterized by an elongate 
and compressed body, a usually bifid, 
erectile spine below the eye (sometimes 
hidden under the skin), three pairs of short 
barbells (Coad, 2009) 
  This species is distinguished by the dark 
brown lateral spots being reduced or 
absent, males have two Canestrini's scales 
at the upper bases of the unbranched and 
first branched pectoral fin rays, and the 
laterocaudal branch of the suborbital spine 
is reduced or absent (although the spine 
itself is detectable by touch in even the 
smallest fish (Coad,2009). 
  From the data obtained the maximum 
standard length of C. linea was (46.09) 

mm, Berra (2001)  had showed  that max. 
SL male of this species was 65 mm.   
   Nelson (1994) was listed number of 
genera were 18 and number of species 
were 110 belong to  Cobitidae family, Al-
Daham (1977) illustrated that this family is  
distributed in the north of Iraq with 10 
species of three genera (Cobitis, 
Noemacheilus and Turcinomacheilus). 
Two species belonged to first genus, C. 
taenia and C. aurata, while Coad (2010) 
list only one species (C. taenia) in Iraq.  
Therefore they did not mention to 
occurrence of C. linea in north of Iraq. 
Occurrences of this species in Huweza 
marsh is first recorded, and may be entered 
from the Iranian bounder freshwater, Coad 
(1998) showed this species was endemic in 
Iran. 
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 في هور  Cobitis linea  (Heckel, 1849) لتواجد أسماك اللخ الشوكي   أولتسجيل
  الحويزة ، جنوب العراق

 
* جاسم محسن عبدو     إبراهيم مهدي عبد  

جامعة البصرة/ كلية الزراعة/ قسم األسماك والثروة البحرية*  
  

  الخالصة
 اخذت، 2007ن هور الحويزة جنوب العراق وخالل تموز وآب   مCobitidae من أسماك عائلة اللخ خمسة نماذج جمعت       

 أشعة مركبة والزعنفة 7 - 6تحتوي الزعنفة الظهرية على  شعاعين غير مركب و. عدد من القياسات المظهرية والعددية
انب  شعاع مركب، توجد على طول منتصف ج16 أشعة مركبة  والزعنفة الذنبية 6 -5المخرجية على شعاعين غير مركب و 

يسجل تواجده ألول مرة في هذا  والذي  Cobitis linea .صنفت النماذج من النوع اللخ الشوكي. الجسم بقع بنية سوداء  واضحة
  .الهور

  العراق، سمك اللخ، هور الحويزة، تسجيل جديد: مفتاح تعريفي
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Abstract 
         Ecological survey of six sites in three main restored marshes (Huwaiza, Chebaish and East 
Hammar) was carried out during 2006 and 2007 to study the re-establishment and distribution of 
aquatic macrophytes. A total of 44 species were recorded, only 1 exotic (Hydrilla verticillata) was 
found in all three marshes after inundation. Ricciocarpus natans (Bryophytes) was new record in 
Chebaish marsh, while Cyperus aucheri, Torulinium odoratum , badderwort (Utricularia australis) 
and saw grass (Cladium mariscus) were observed in Huwaiza marsh for the first time in this study.  
The highest number of aquatic plants was registered in Huwaiza marsh (35) in comparison with 
Chebaish (27) and E.Hammar marsh (24). The present study showed that the aquatic macrophyte 
species restoration percentage were 97.22%, 61.36% and 63.15% in Huwaiza, Chebaish and 
E.Hammar marsh respectively.  

 
1- Introduction:     
    The Mesopotamian marshes were 
considered as the largest wetland ecosystem 
in the Middle East and Western Eurasia 
covered more than 15,000 km2 (Al-Hilli, 
1977; Maltby, 1994; Nicholson and Clark, 
2002; Richardson, 2008). The importance 

of these marshes is due to their historical, 
economic, social and environmental values 
characterized by frequency of water flows, 
accumulation of nutrients, organic matter 
and the production of commercially 
important vegetation and fish. They play a 
key role in the intercontinental flyway of 
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migratory birds, support endangered species 
(UNEP, 2001; Stevens and Alwash, 2003; 
USAID, 2004). Iraqi regime drained these 
marshes in the 1990s, turning 95% of that 
wetlands to desert (UNEP, 2001). Since 
early 2003, the marshes total surface area 
was expanded from seven per cent to 41% 
of their maximal extent in the early 1970s, 
but the most recent estimates in December 
2006 indicate that they reach 58% of its 
original size (UNEP, 2007). 
         The presence of macrophytes is one of 
the defining features of wetlands. They play 
as vital part in structure and function of 
aquatic ecosystems by altering water 
movement regimes (Chambers et al., 1999; 
van der Valk, 2006), providing shelter, food 
for many levels of wildlife, and at the same 
time produce oxygen needed by animals 
(Chambers et al., 2008), taking up nutrient, 
releasing dissolved organic matter, 
increasing sedimentation (Sand-Jensen, 
1998; Schallenberg and Waite, 2004) and 
improving water clarity (Scheffer et al., 
1993). 
Vascular aquatic macrophytes have a wide 
distribution all over the world and many of 
them are cosmopolitan. The vegetation 
covering land surface is main component of 
biosphere. The vegetation of aquatic plants 
plays a very important role on the natural 
environment conservation and improvement 
to keep human beings living environment 
evergreen while the vegetation supplies 

many resources to human living and 
development continuously. 
 The objectives of present study were: 1) 
Collection and identification of plant 
species in marshes after inundation. 2) 
Determination of restoration percentage of 
species and comparing it with recent and 
historical studies. 3) To survey the extent 
and distribution of macrophytes.  
 
2- Materials and Methods 
 Study sites 
 Huwaiza marsh 
     Historically Huwaiza marsh covered 
approximately at least 3,000 km2 expanding 
to over 5,000 km2 during the floods (UNEP, 
2007). It lies to the east of the Tigris, 
extending towards the Iraqi-Iranian border. 
Two sites were selected to represent the 
vegetation patterns in the marsh. Um-
Alwared(S1) with shallow water and dense 
vegetation and GPS reading (N 31 34 20. E 
47 31 28) Um-Al-Naaj(S2) with deep and 
open water and GPS reading (N 31 36 06. E 
47 42 12). Huwaiza marsh is non tidal 
freshwater marsh and representing the best 
remaining natural marsh in the original 
Mesopotamian wetlands, dominated by 
dense stands of Phragmites australis. 
 
Chebaish marsh 
       Its part of Central marshes situated 
towards the west of Tigris River and north 
of the Euphrates, delimiting by the triangle 
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between the towns of Al-Nasiriyah, Al-
Amarah and Al-Qurnah. Abosobat(S3) a 
river-like canal with dense vegetation 
located in (N 30 58 15. E 47 02 21) and 
Abocholan(S4) a new reflooded area 
located in (N 30 57 48. E 47 04 80) were 
selected in Chebaish. Its non tidal 
oligosaline marsh, receives water from 
Euphrates. Almost the entire area is covered 
by tall reed-beds of Phragmites australis 
and Typha domingensis. Central marshes 
covered an area of about 3,000 km2 

extending to over 4,000 km2 during flood 
periods (UNEP, 2007). 
 
  East Hammar marsh   
        Situated almost entirely south of the 
Euphrates, extending from near Al-
Nasiriyah in the west to the outskirts of 
Basra on the Shatt-al-Arab in the east. Their 
surface area covered 2,800 km2 of 
continuous permanent marsh. Two sites 
were chosen in E. Hammar marsh, Burga 
(S5) at the end of Junction Mashab and 
Salal (N 30 39 99. E 47 39 65) and Nagara 
(S6) with open water (N 30 40 07. E 47 38 
56). Its tidal marsh with brackish water  

long 120 km and formerly the largest water 
body in the lower Euphrates (UNEP, 2007). 
Macrophytes 
           Aquatic and semi aquatic 
macrophytes were collected by walking 
around and throughout marshes. Monthly 
surveys of marshes starting in January 2006 
to December 2007 in order to collect the 
highest number of species. Samples were 
taken to the laboratory for confirmative 
identification and deposited in Basra 
University Herbarium BSRA. The plants 
were identified based on Flora of Iraq 
(Townsend et al., 1968; Al-Saadi and Al-
Mayah, 1983; Townsend and Guest, 1985; 
Al-Mayah and Al-Hemeim, 1991). 
Presence or absence of plant species was 
recorded in each site of the marshes 
monthly. 
  
Restoration percentage 
          A restoration percentage calculated 
as the number of species present now 
compared to historical records (Reference 
study of Al-Mayah , 1994).   
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Figure 1: Samples sites from study area. (source: Google earth) 
 
 
3-Results 
           In Southern Iraqi marshes 44 
macrophytes species included 13 dicot, 28 
monocot and one species of moss, fern and 
macroalgae were collected and identified 
during January 2006 to December 2007; 
twelve of which were submergent, 6 
floating, 11 emergent , 13 wet and one 
non-native submergent species (Tables 
1,2&3). Total aquatic plant species 
recorded in Huwaiza marsh was 35, while 
it was 27 and 24 in Chebaish and E. 
Hammar marsh respectively (Fig. 2). 

Digital photographs of some aquatic 
macrophytes presence in study sites were 
shown in figure 3. 
      Figure 4 showed the composition of 
aquatic plant groups (%) in each studied 
marsh. Wet and emergent plants had the 
highest percentage in Huwaiza marsh, 
while the submergent plants have highest 
percentages in E.Hammar and Chebaish 
marshes. Where as the lowest percentage 
of floating plants was recorded in 
E.Hammar compared with other two 
marshes. 
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         Herbaceous plants were the 
dominated species (35) recorded in the 
studied marshes and 6 grass species and 
only one species of each of macroalgae, 
fern and moss (Fig.5). 
        Tables 4&5  explained  presence of 
aquatic vascular plants in each marsh 
during 2006 and 2007. The occurrence of 
aquatic plants in 2006 was as follow: 
Stations S1 and S2 registered 22 species 
and were similar in 19 species, while S3 
and S4 registered 22 and 19 species 
respectively and were similar in 17 species. 
In S5 and S6, total number of species 
reached 19 and 15 respectively with 15 
similar species between both stations. It 
was clear that number of species increased 

in all studied stations during 2007 in 
comparison with 2006.  
           Similarity among different studied 
stations was showed in cluster analysis in 
figures 6&7. Jaccard index (Ss) showed 
that the highest similarity was between 
Chebaish and E.Hammar that reached 59% 
(Table 6). 
         Restoration percentage were 
calculated and showed that the highest 
value was recorded for Huwaiza marsh 
reached 97.22%, while it was 63.15% and 
61.36% for E. Hammar and Chebaish 
marshes respectively. The highest value of 
restoration was recorded for submergent 
group comparing with other groups (Table 
7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Number of aquatic macrophytes recorded in southern  
Iraqi marshes during 2006-2007. 
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Figure 3: Digital photographs of some aquatic macrophytes presence in study sites. 
( Photo: D.A.Al-Abbawy) 

Schoenoplectus litoralis Typha domingensis Phragmites australis 

Ceratophyllum demersum Myriophyllum spicatum Utricularia austrlis 

Salvinia natans Spirodela polyrrhiza Ludwigia repens 
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Table1: List of monocot aquatic macrophyte species present in southern Iraqi marshes 
during 2006-2007 
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Table2: List of dicot aquatic macrophyte species present in southern Iraqi marshes 
during 2006-2007 

 
 
 
 
 
 
 
 
 
 
 
 
Table3: List of mosses, ferns and macroalgae present in southern Iraqi marshes during 

2006-2007 
Plant Species Common Name Habitat  Habit 
Ricciocarpas natans (L.) Corda  floating mosses 

Salvinia natans (L.) All. floating waretfern, water spangles floating fern 

Chara vulgaris Valliant muskgrass ,muskwort submergent algae 
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Table 4: Occurrence of aquatic plants species in different stations of southern Iraqi 
marshlands during 2006 
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Table 5: Occurrence of aquatic plants species in different stations of southern Iraqi 
marshlands during 2007 

Huwaiza Chebaish E.Hammar 
Species 

S1 S2 S3 S4 S5 S6 

Alternanthera sessilis  + + + - - - 

Arundo donax  - - - - - - 

Bacopa monnieri  - + + + - - 

Bolboschoenus maritimus  - - - + - - 

Ceratophyllum demersum  + + + + + + 

Chara vulgaris  - - + - + + 

Cladium mariscus  - + - - - - 

Cynanchum acutum  + + - - - - 

Cyperus aucheri  - + - - - - 

Cyperus laevigatus  + + - - + + 

Cyperus malaccensis  + - - - + + 

Cyperus michelianus  - + - - - - 

Diplachne fusca  - - + + + + 

Eclipta alba  + + + + - - 

Fimbristylis sieberiana  - - + - - - 

Hydrilla verticillata  + + + + + + 

Lemna gibba  + + - - - - 

Lemna minor  + + + - - - 

Ludwigia repens  + + - - - - 

Lycopus europaeus - + - - - - 

Myriophyllum spicatum  - - + + + + 

Najas marina  + + + + + + 

Najas minor  - - - - + - 

Oxystelma esculentum  + + - - - - 

Panicum repens  + + - - + - 

Paspalum paspaloides + + + - + + 

Phragmites australis  + + + + + + 

Phyla nodiflora  + + + + - - 

Polypogon monspeliensis  + - - - + - 
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Potamogeton crispus  + + + + + + 

Potamogeton lucens  + + + + + - 

Potamogeton pectinatus  + + + + + + 

Potamogeton perfoliatus  + + + + + + 

Ranunculus sphaerospermus + + + + - - 

Ricciocarpas natans  - - + - - - 

Salvinia natans  + + + + - - 

Samolus valerandi  - + - - - - 

Schoenoplectus litoralis  - - + + + + 

Spirodela polyrrhiza  + + - - - - 

Torulinium odoratum  + + - - - - 

Typha domingensis  + + + + + + 

Utricularia australis  - + - - - - 

Vallisneria spiralis  - - + + + + 

Zannichellia palustris  - - + - + + 

 
 
 

 
Table 6: % Similarity (Jaccard index) among studied marshes during 2006-2007  

%Similarity  (Ss) Marsh 
44.18 Huwaiza & Chebaish 
43.90 Huwaiza & E.Hammar 
59.37 Chebaish & E.Hammar 
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    Table 7: Comparison number of Aquatic plant species recorded before desiccation 

and in restored marshes (present study) with % restoration. 

Marsh Group 
Before 

desiccation 
Present 
study 

 %Restoration 

Submergent 6 10 166.66 
Floating 6 5 83.33 

Emergent 12 9 75.00 
Wet 12 11 91.66 

Huwaiza 

Total 36 35 97.22 
Submergent 16 12 75.00 

Floating 9 3 33.33 
Emergent 12 6 50.00 

Wet 7 6 85.71 
Chebaish 

Total 44 27 61.36 
Submergent 12 12 100.00 

Floating 8 2 25.00 
Emergent 10 5 50.00 

Wet 8 5 62.50 
E.Hammar 

Total 38 24 63.15 
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Figure 4: Composition of different plant groups in three southern Iraqi  
marshes during study period 
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Figure 5: Habits of different aquatic plant species occurred  
in southern Iraqi marshes       

  
4- Discussion 

Many aquatic plants were 
disappeared because of the mass destruction 
of the Mesopotamian Marshes during the 
late 1980s and 1990s resulted in a severe 
decline of marshes extent by 2000 (UNEP, 
2001), while only a slight part of the north-
eastern part of Huwaiza marsh was 
remained.  
            After restoration 2003 significant 
and rapid environmental change has taken 
place in the Iraqi marshes. IMOS (UNEP, 
2007) showed that an exceptional recovery 
process is underway and the present data 
showed and emphasized this fact. Different 
aquatic plant species were observed in all 
marshes and Huwaiza marsh was the 

highest one in the number of plant species. 
Five species occurred just in Huwaiza 
marsh included: Cladium mariscus, 
Cyperus aucheri, Spirodela polyrrhiza, 
Panicum repens and Utricularia australis. 
In Chebaish there were Bolboschoenus 
maritimus and Fimbristylis sieberiana, 
while E.Hammar marsh was unique in 
Najas minor. 
          Lowest numbers of species recorded 
in Chebaish and E.Hammar in compared 
with Huwaiza marsh may due to that the 
Chebaish and E.Hammar marshes were 
almost totally desiccated by 2000 
(Richardson et al., 2005). The increase 
influencing of semi tidal brackish water 
flowing from the Shatt-al-Arab into the 
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marsh may preventing reestablishment of 
some freshwater species.  
     Large quantities of water entered 
southern Iraqi marshes gave a chance for 
aquatic plants to reestablish and expand 
distribution throughout the marshes. 
Santamaria (2002) explained the dispersal 
potential of aquatic plants, either through 
water movement or biota movements, 
influences the composition and functioning 
of their ecosystems. Uniformity of the 
aquatic environment, clonal reproduction, 
high dispersal rates, and plasticity are some 
points of view that could give explanation 
to the wide distribution of aquatic plants in 
southern Iraqi marshes.  
        The  survey is an important tool for the 
conservation strategies, it is important to 
have investigating the past and present 
status of the vegetation. Knowledge of the 
past status of a marsh can provide insight 
into the chances of restoration or 
rehabilitation work being successful. The 
aquatic macrophytes restoration, and its 
growth and development, depend largely on 
life history traits and strategies (Rolon and 
Maltchik, 2004; Tremolieres, 2004). The 
present data showed that the Iraqi 
marshland plants vary mainly herbaceous, 
occasionally shrubby in nature and mostly 
perennial. 
 

      The survey gave a primary picture of 
aquatic plants in marshes after inundation 
in 2003. Because of shallow water of 
different marshes, three main emergent 
plants Phragmites australis, Typha 
domingensis and Schoenoplectus litoralis 
appeared to establish fast and composed 
extended clonals. These Phragmites 
australis clones occurred across the 
marshes. They are found in a variety of 
marsh settings, most commonly in quiet-
water areas in Huwaiza (non tidal 
freshwater marsh), but also in running 
water as in Chebaish (channel marsh) and 
E.Hammar (tidal marsh).  
        The vegetation of studied Iraqi 
marshes is also dominated by Typha 
domingensis and Schoenoplectus litoralis in 
Chebaish and E.Hammar with scattered of 
these plants in Huwaiza. Numbers of 
emergent plant species were higher in 
Huwaiza marsh comparing with other 
marshes. 
During study period, there was a continues 
water quantity entering the marshes, the 
matter led to or gave the chance for 
different species of submergent plants to 
reestablish again in all marshes. The highest 
number of all different groups was recorded 
for submergent plants especially in 
Chebaish and E.Hammar. The species 
Ceratophyllum demersum and Potamogeton 
spp. exhibited all marshes. 
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        Macrophyte surveys allow identifying 
invasive species of macrophytes such as 
Hydrilla verticillata recorded in southern 
Iraqi marshes. This species may tend to 
over populate water resources forming 
dense canopy (Langeland, 1990), and can 
regenerate from small cuttings, out-compete 
native species, die early and release 
nutrients, and in-turn create poor aesthetics 
(Owens et al., 2001; Walley, 2007), so it 
will be a big problem in the future. 
        Few species of floating plants were 
observed during present survey in southern 
Iraqi marshes with no record to 
Nymphoides indica and N. peltata. 
Disappearing of some floating plants may 
be explained by that desiccation associated 
with prolonged drawdown was fatal to 
survival of the seedling (Shibayama and 
Kadono, 2007).  
      Cluster analysis explained that each 
marsh station were in the same  pattern 
marsh, it means that both of marsh stations 
were closed to other in species taxa and 
occurrence and that may refer to same 
condition of marsh environment. Overall, 
Similarity index indicated that both 

Chebaish and E.Hammar were closed  
marshes 59.37%.  
        Comparing present data with historical 
data, exhibit that 167% were recorded to 
submergent plants in Huwaiza marsh and 
this is an indication on its restoration. This 
high percentage of restoration may refer to 
the lack of considerable surveys about 
submergent plants before desiccation 
especially in Huwaiza marsh, while the 
lowest percentage 75% in Chebaish marsh 
means that this marsh needs more time to 
restoration. The main problem observed in 
present survey was the low percentages in 
both Chebaish and E.Hammar marshes. 
       Overall, Table 8  showed that  Huwaiza 
marsh had the highest number of species 
with  restoration percent reached 97.22%. A 
recent comparison of numbers of aquatic 
macrophytes species recorded in all studied 
marshes during  present study versus other 
studies shows that the marshes are 
continuing to improve in species richness 
and macrophyte restoration. 
  
. 
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Table8 : Comparison of the number of  aquatic macrophytes species in historical     
study and recent studies(after restoration). 

Reference 
study 

Recent Studies Marsh 

Al-Mayah, 

 1994 

IMRP, 

2006 

Alwan,  

2006 

ARDI,  

2007 

Al- Kenzawi, 

2007 

Mahmoud, 

2008 

Present 

study 

Huwaiza 36 8 8 10 - 14 35 
% Restoration   22.22 22.22 27.78 - 38.89 97.22 
Chebaish 44 - 22 - 28 - 27 
% Restoration   - 50 - 63.63 - 61.36 
E. Hammar 38 11 14 14 - 11 24 
% Restoration   28.2 35.89 35.89 - 28.2 63.15 
 
           It can be concluded that restoration 
of Iraqi marshes to their full 1970s extent 
clearly depends on the amount of water 
available in the Tigris-Euphrates river 
system, in addition to 
hydrogeomorphology condition of 
marshes, but nevertheless future studies 
need to estimate the maturity and 
development of aquatic populations. 
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 2007 و 2006 للنباتات المائية في اهوار جنوب العراق خالل عامي  مسح بيئي
  

  دنيا علي حسين العباوي   و   عبدالرضا أكبر المياح
   قسم علوم الحياة– كلية العلوم –جامعة البصرة 

: mail-Ecom.yahoo@h_a_dunya  
  

  الخالصة
 و 2006خالل عامي ) الحويزة والجبايش وشرق الحمار(ي مسح لستة مواقع في ثالثة اهوار رئيسة جنوب العراق  اجر       
 Hydrilla نوعا نباتيا منها نوع واحد دخيل هو 44تم تسجيل .  بهدف دراسة استرجاع وتوزيع النباتات المائية2007

verticillataسجل الحزاز . تم العثور عليه بعد أغمار االهوار الثالثة Ricciocarpus natans ألول مرة في هور الجبايش 
 و الجريح Utricularia autralis وعشب المثانة Torulinium odoratum و Cyperus aucheri بينما لوحظت نباتات

Cladium marisicus35(حويزة سجل اكبر عدد من النباتات المائية في هور ال.  في هور الحويزة ألول مرة في هذه الدراسة (
أظهرت الدراسة الحالية نسب استرجاع النباتات المائية وبلغت ). 24(وهور شرق الحمار ) 27(بالمقارنة مع هور الجبايش 

  .في كل من هور الحويزة والجبايش وشرق الحمار على التوالي % 63.15و % 61.36و  % 97.22
  

  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


 
                                                                                                            MARSH 

                                          Marsh Bulletin  5(2)(2010)197-206                      BULLETIN 
 
                                                                                                                             Amaricf_Basra office@yahoo.com  

                                                                                                                               abdulalwan@yahoo.com 
                                                                                                                                    .marshbulletin@yahoo.com 
 
 

 
Seasonal and reagional variatitions of hydrocarbon concentrations 

and origin of  n-alkanes in sediments of Iraq Southern marshes 
 

A.A. Talal1  ;  A.Y. Al-Adhub1 and   H.T.Al-Saad2 

 
 

Abstract 
      For the period Jan.(2006)toFeb(2007) during(14)months,sediment samples were collected from 
different sites of Iraq southern marsh land;Al-Bargah,Al-Hammar and Al-Gebayesh station. Analysis 
were done for the determination of total hydrocarbon concentrations using the spectroflurometric 
method by comparing samples with a standard solution of Iraq crude oil.Total Petroleum Hydrocarbon 
Concentrations(TPH) indicated that there were regional and seasonal variations.(TPH) ranged from 
(0.458) µg/g dry weight in Autmn season at Al-Hammr station to (1.250)µg/g dry weight at Al-
Gebayesh station during winter(2006).Gas chromatography also used to identify the concentration and 
origin of n-alkanes in sediment samples,total n-alkanes ranged between(6.53) µg/g dry weight at Al-
Hammar station during summer season to (31.46) µg/g dry weight at Al-Gebayesh station during 
winter (2006).Studying Pristan ,Phytan and Carbon Prefrence Index (CPI) indicated the biogenic 
source of hydrocarbone compounds. 

                                                           
 

1- Introduction 
      The importance of Iraqi southern marsh 
lands came from its effect on the 
environment,its highly storage of fishes 
and water plants and also its ability to 
reduce the harmful concentrations of 
chemical pollutants as pesticides and 

hydrocarbons in sediments of Iraq 
Southern marshes. 
        Increasing of population and fishing 
activities caused the increasing 
concentrations of petroleum hydrocarbons.                          
The source of hydrocarbons in the 
marshlands could be biogenic by the 
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natural sipage and the production of certain 
plants and microorganisms or anthropo-
genic sources as in transportation accidents 
of crude oil(Al-Saad and Al-
Timari,1993).Hydrocarons in the water 
body could be accumulated on the surfase  
sediments in (0-20cm) layer.Petrolum 
hydrocarbon concentrations in the 
sediments of Iraqi southern marshes were 
studied by (Al-Saad and Al-Timari, 1989; 
1993) and also they have studied the 
Polycyclic Aromatic Hydrocarbons in the 
sediments of Iraqi marsh lands in 
(1994).The aim of this study is to 
investigate the distribution and variation of 
total petroleum hydrocarbons in the 
sediments of Iraqi southern marshes and 
also the detection of origin and 
concentrations of n-alkanes in the 
sediments.                                                                                                 
   
2-Analysis and Methods: 
        Sediment samples were collected 
from three sites along Iraq southern 
marshes (1)Al-Bargah(2)Al-Gebayesh and 

(3)Al-Hammar as shown in figure(1).These 
sediments were collected by means of 
Vanveen grab sampler then stored in 
polyethylene bags. Extraction of samples 
began by using freeze drying method and 
then powedered by using mechanical 
mortor .The powder then seived with 
stanless steel sieve (62µm).We used the 
method of Goutex and Saliot (1980) for 
extraction hydrocarbons from the 
sediments. Total Petrolum Hydrocarbons 
were analyzed by Spectroflurophotometer 
of the type(Shimadzu,RF540)with recorder 
(DR-3) at emission wave length  ( 360nm) 
after excitation at 310nm.Basrah crude oil 
was used as arbitary standard. Gas 
chromatography of the type (Sigma300 
Perkin-Elmer) with the capillary column 
and  recorder (LC-100) was used to 
identify the origin of n-alkanes by the 
detection of the ratios of CPI (Carbon 
Prefrence Index), Pristane, Phytane, and 
Pristane: Phytane ratio.                                                                                   
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3- Results:                                                                                                                         
      Concentrations of Total Petrolum 
Hydrocarbons in the sediments of the 
studying stations are presented in table (1) 
.The results had been taken for five 
seasons and three replicates for each 
sample. Total Petrolum Hydrocarbons 
(TPH) concentration ranged from 
(0.458)µg\g dry weight recorded at (Al-
Hammar) station during Autmn(2006) to 
(1.250) µg\g dry weight recorded at (Al-
Gebayesh) station during Winter(2006). 

Types and Total concentrations of n-
alkanes during seasons (2006) , 
Pristane,Phytane and CPI ratio are 
presented in tables (2,3) total n-alkane 
concentration ranged between (6.53)µg/g 
dry weight at (Al-Hammar) station during 
summer(2006) to (31.46) µg/g dry weight 
recorded at (Al-Gebayesh) station during 
Winter(2006).The ratio of CPI which is 
∑odd\∑even and Pristane:Phytane ratio 
were more than(1) which indicated the 
biogenic source of hydrocarbons.
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Table (1) Total and average of seasonal  concentrations of Petroleum Hydrocarbons in 
the sediment samples   of the study stations (µg/g)dry weight                                                                   

Average of 
Seasonal 

concentration 

Average Station Range of 
Concentration 

Season 

0.965 Bargah 0.950-0.980 
10128 Gebayesh 0.985-1.250 

1.021 

0.971 Hammar 0.962-0.981 

Winter 2006 

0.791 Bargah 0.781-0.801 
0.823 Gebayesh 0.815-0.835 

0.808 

0.810 Hammar 0.800-0.821 

Spring 2006 

0.657 Bargah 0.644-0.671 
0.705 Gebayesh 0.693-0.721 

0.637 

0.550 Hammar 0.458-0.693 

Autmn 2006 

0.741 Bargah 0.731-0.752 
0.822 Gebayesh 0.815-0.831 

0.779 

0.775 Hammar 0.754-0.790 

Summer 2006 

0.922 Bargah 0.915-0.930 
1.047 Gebayesh 0.961-1.201 

0.977 

0.961 Hammar 0.951-0.972 

Winter 2007 
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Table(2) Types and total concentrations of n-alkanes in the sediments of study stations 
during winter(2006)(µg/g) dry weight.                                                            

Station 
Al-Hammar Al-Gebayesh Al-Bargah 

n-alkane          

0.34 0.98 N.d C13                
0.51 1.12 0.94 C14                
0.54 1.25 1.12 C15                
1.76 1.31 0.73 C16                
2.13 3.11 1.71 C17                
1.11 3.01 0.43 C18                
1.23 3.05 0.24 C19                
0.97 2.11 0.18 C20                
0.73 2.35 0.76 C21                
0.18 1.98 0.62 C22                
0.11 1.73 0.98 C23                
0.31 1.22 0.54 C24                
1.27 1.31 0.32 C25                
0.91 0.98 0.21 C26                
0.94 1.02 0.19 C27                
0.72 0.73 0.13 C28                
1.18 2.75 1.23 C29                
0.92 1.12 0.98 C30                
0.16 0.22 0.13 C31                
0.13 0.11 0.06 C32                

16.15 31.46 10.50 Total 
concentration 

1.14 1.29 1.17 CPI                
1.79 2.17 1.52 Pristane         
1.08 2.09 0.76 Phytane         
1.65 1.03 2 Pristane:Phytane 
1.18 1.43 1.12 C17:Pristane  
1.02 1.44 0.56 C18:Phytane  
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Table(3) Types and total concentrations of n-alkanes in the sediments of study stations 
during Summer(2006)(µg\g) dry weight.                                                            

Station 
Al-Hammar Al-Gebayesh Al-Bargah 

n-alkane 

N.d 0.11 N.d C13 
N.d 0.25 0.13 C14 
0.19 0.31 0.21 C15 
0.11 0.46 0.16 C16 
0.93 1.27 1.13 C17 
0.88 1.11 1.06 C18 
0.59 1.05 0.96 C19 
0.36 0.98 0.51 C20 
0.31 0.76 0.46 C21 
0.19 0.18 0.22 C22 
0.13 0.25 0.16 C23 
0.09 0.15 0.11 C24 
0.86 0.88 0.65 C25 
0.11 0.23 0.13 C26 
0.23 0.51 0.32 C27 
0.46 0.71 0.51 C28 
0.76 1.05 0.94 C29 
0.13 0.91 0.23 C30 
0.11 0.43 0.16 C31 
0.69 0.15 0.11 C32 
6.53 12.18 8.07 Total concentration 
1.69 1.37 1.54 CPI 
0.81 1.13 0.98 Pristane 
0.78 1.08 0.91 Phytane 
1.03 1.04 1.07 Pristane:Phytane 
1.14 1.12 1.15 C17:Pristane 
1.12 1.02 1.16 C18:Phytane 
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4-Discussions 
       The surface layer of sediments which 
used for studying the seasonal and regional 
variations of hydrocarbon concentrations 
and types of n-alkanes was (0-5)Cm 
thickness because 56% of hydrocarbons in 
water are adsorbed on sediments (Knap and 
Williams,1982;Al-Saad,1996)          
        From table(1) we can notice that the 
total petroleum hydrocarbon concentrations 
ranged between (0.458)µg/g dry weight  
recorded at Al-Hammar station in Autmn 
(2006) to(1.250) µg/g dry weight  recorded 
at Al-Gebayesh station during winter 
(2006). Al-Saad (1983) found that total 
petroleum hydrocarbons ranged between 
(2.60-20.50) µg/g dryweight and Al-Saad 
(1996) recorded concentrations between 
(2.46-38.33) µg/g dryweight during 
summer to winter season in the sediments 
of Shatt Al-Arab.Lower concentrations of 
total petroleum hydrocarbons in the 
sediments of Iraqi marshes belongs to the 
absence of oil tanker traffic and 
deballasting water. Goldberg (1976) 
concluded that concentrations between (1-
4) µg\g dryweight in sediments indicate un 
polluted area.We can also notice seasonal 
variation in the concentrations of total 
hydrocarbons in sediments because the 
weather temprature affect the water 
temperature and that lead to affect the 

sedimentation lvels of organic matters 
(Hussain et al,1991).                                                       
       Biodegradation also affect the 
sedimentation levels because bacterial 
activity depends upon the available oxygen 
and nutrients (GESAMP,1993).The organic 
matter found in the sediments of Iraqi 
marshes carried by the Euphorates and then 
accumulated on the sediments of the 
marshes (Al-Saad and Al-Timari,1994).                                      
      The types and origin of n-alkanes are 
shown in tables (2,3).N-alkanes enter the 
aquatic environment by various ways like 
the geochemical factors,anthropogenic 
source,biosynthesis of aquatic organisms 
and biodegradation of algae,diatoms and 
aquatic plants (Al-Saad,1996).                                                                                   
       Al-Saad and Al-Timari(1993) found 
that n-alkanes accumulated in the upper 
layer of sediments (0-20)cm,and Diatoms 
are the most abundant phytoplanktons in 
Al-Hammar marsh and it was responsible 
for the even number of n-alkanes (Al- 
Zubaidi,1985).We can notice the abundance 
of Odd number of n-alkanes (C23-C37) this 
result is close to the results of  (Al-Saad and 
Al-Timari,1993),the reason is related to the 
aboundance of the waxy layer found in the 
leaves of aquatic plants and grasses. Low 
molecular carbons (C13-C19) that related to 
the bacterial activity (Saliot,1981).                                                                                                
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The presence of phytane originated from 
the analysis of phytyl compound in the 
Chlorophyll of higher plants and also 
Pristane originated from Diatoms and green 
algae (Simonet,1993).The ratio of Pristane: 
Phytane indicates the origin of n-alkanes of 
the sample if the ratio is more than(1) that 
means the biogenic source of sample or if it 
is less than (1) that means the 
anthropogenic source of sample, and it is 
the same for CPI(Carbon Preference 
Index)(Al-Saad 1983,1996) .                                          
        The anthropogenic sources come from 
the input of weather inputs,wastes of 
factories and natural sipage which carried 
by the rivers to the Marshes (Law,1981).                 
Seasonal variation of n-alkane concentr-
ations was found in marsh sediments 
concentrations were more in Winter and 
Spring than in Autmn and Summer 
seasons.The reason was related to the 
variance of air temperature that affect water 
temperature(Hussain et al,1991).High 
temperatures lead to the evaporation of low 
molecular weight hydrocarbons and also 
increase the microbial Biodegradation of 
organic matters (Al-Saad, 1983 ; 1996; 
Hussain etal, 1991). 
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  التباين الفصلي الموقعي لتراكيز المركبات الهيدروكاربونية وأصل األلكانات األعتيادية
  . لعينات من رواسب أهوار العراق الجنوبية

 
   وحامد طالب السعد   *عبد الحسين العضب،  * عمار عطيه طالل

 جامعة البصرة- كلية العلوم-قسم علوم الحياة*
 

  الخالصة
تم جمع عينات الرواسب لثالث محطات على طول ، )2007(الى فبراير ) 2006(ترة من يناير  في الدراسة الحالية وللف

  .الجبايش والحمار ،أهوار العراق الجنوبية وهي محطات البركة 
تم قياس التراكيز الكلية للمركبات الهيدروكاربونية باستخدام طريقة التفلور بمقارنة التراكيز الكلية مع محلول قياسي من 

دلت قياسات التراكيز الكلية على وجود تباين فصلي وموقعي في .Spectroflurophotometerام البصرة بواسطة جهازنفط خ
غم وزن \مايكغم)1.250(غم وزن جاف خالل فصل الصيف لمحطة الحمار الى \مايكغم)0.458(عينات الدراسة اذ تراوحت بين

  ) .2006(جاف في محطة الجبهيش خالل شتاء 
 لقياس التراكيز الكلية للمركبات األليفاتية الكلية Gas chromatography تقنية الكروموتغرافيا الغازية  تم استخدام

غم وزن جاف \مايكغم) 6.53(في عينات الرواسب تراوحت تراكيز المركبات األليفاتية الكلية بين .وأصل ونوعية هذه المركبات
وقد ). 2006(غم وزن جاف في محطة الجبايش خالل فصل شتاء \مايكغم)31.46(في محطة الحمار خالل فصل الصيف الى 

 الفايتان  C18:البرستان و:C17الفايتان ونسب :ونسبة البرستان) (CPIدلت دراسة بعض المؤشرات كدليل تفضيل الكاربون
   .على األصل الحياتي لهذه المركبات في عينات الدراسة
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Some fungi isolated from submerged plant debris in   Southern Iraq 
 

A. H. Al-Saadoon  and  M.A. N. Al-Dossary 
Department of Biology, College of Science, University of Basrah, Iraq 

 
Abstract 
         Eight species of fungi occurring on different plant debris submerged in brackish water habitats 
collected from various locations, southern Iraq were described and illustrated. These inclued five 
species of ascomycota and three species of mitosporic fungi. The reported species are new records for 
the Iraqi mycobiota. 

 
1- Introduction:     
    Fungi are the most diverse and 
ecologically important group of eukaryotes 
with the majority occurring in terrestrial 
habitats. Even though fewer numbers have 
been isolated from submerged woody 
substrata which support a high diversity of 
fungi in freshwater habitats (Shearer, 1993; 
Goh and Hyde, 1996; Hyde and Goh, 1998; 
Tsui et al., 2003 ; Fallah and Shearer, 2003) 
and marine habitats (Kohlmeyer and 
Kohlmeyer, 1979; Kohlmeyer, 1984; 
Cuomo et al., 1985; Hyde and Jones, 1989; 
Jones, 2000; Kohlmeyer and Volkmann 
Kohlmeyer, 2002), these fungi inhabit 
submerged woody material in lentic (lakes, 

ponds, swamps, pools) and lotic (rivers, 
streams, creeks,brooks) habitats (Wong et 
al., 1998; Luo et al., 2004), playing an 
important role in degrading and recycling 
organic matters in the ecosystem.              
      During continuous survey of fungi  
colonizing a variety of dead  plant 
substrates  submerged in  freshwater  and 
marine habitats in Iraq (Abdullah, 1983; 
Abdullah and Abdulkadir, 1987; 
Abdulkadir and Muhsin, 1991; Abdullah 
and Al-Saadoon, 1994a,b, 1995; Guarro et 
al., 1996, 1997a,b; Al-Saadoon and 
Abdullah, 2001) several interesting species 
of ascomycetes and mitosporic fungi were 
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encountered from submerged wood 
substrates in aquatic habitats, Southern Iraq. 
 
2- Materials and Methods :  
      Submerged plant materials were 
collected from several locations south of 
Iraq, these materials were placed in plastic 
bags and brought to the laboratory, rinsed 
with tap water, placed on moist filter papers 
in glass chambers and incubated at 25°C. 
Samples were examined periodically for 
any fungal growth. Cultures of fungi were 
obtained where possible from single spores, 
overall emphasis was placed on direct 
examination of fungi for morphological 
characterization. For ascomycetes, squash 
mounts of fungal fruiting bodies were 
prepared on slides mounted with water and 
then covered with cover slips for initial 
examination, water was replaced with 
lactophenol cotton blue for measurement 
and photography. India ink in distilled 
water was used to reveal gelatinous sheaths 
or appendages on or around ascospores. 
Permanent slides, dried specimens and/or 
living cultures were deposited at the 
department of Biology, College of Science, 
University of Basrah. 
 
3- Description and Discussion: 
Aniptodera fusiformis Shearer, 
Mycologia.81: 139 (1989).  Figs.1 - 2.  
 Ascomata on natural substrate 
partially immersed or superficial globose, 

hyaline, membraneous, ostiolate, 70-125µm 
in diam., peridium of textura angularis, 
catenophyses present. Asci 8-spored, 
subglobose, thin-walled with an apical pore,       
deliquescent, 33-57x19-33µm. Ascospores 
hyaline, fusiform, bicelled with large oil 
globule not constricted at the septum, 
relatively thick-walled, 19-29x7-10 µm. 
 
Specimen examined: On submerged wood 
and stem of Typha australis in brackish 
water, Al-Kahlaa river, Omara, Southern 
Iraq, 2009. 
 This species was originally 
described from submerged woody materials 
in freshwater habitats in USA (Shearer, 
1989) however, the present collection was 
reported from brackish habitats. Some 
freshwater Aniptodera species may also 
occur in saline habitats (Jones et al., 2009). 
The main features of the Iraqi collection are 
in agreement with the original description 
of Shearer (1989). 

 
Beltrania rhombica  Penzig, Nouvo G. Bot. 
Ital. 14:72 (1882).    Figs.3 - 4. 
 Colonies on PDA growing rapidly 
filling the Petri dishes in 7 days at 25°c, 
brown to black, reverse black, mycelium 
immersed or partly superficial, setae erect, 
smooth, simple, dark, elongated over the 
conidiophore, appendages 2-17 µm long-
1.8 µm wide at the base, conidiophores up 
to 122 µm long 3-8 µm thick. Conidia pale 
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brown, 1-celled with single apical 
protuberance sympodulosporus, smooth-
walled, with a distinct hyaline transverse 
band, 23-31x 6-8 µm. 
 Specimen examined: On submerged 
dead stem of Typha australis, Abu-Al-
Khasib, Basrah, Southern Iraq, 2009. 
 This species was recorded from 
dead leaves of many tropical plants and 
isolated from air, seeds and stems in many 
countries all over the world (Elliss, 1971), 
from pineapple field soil in Okinawa, Japan 
(Watanabe, 1971). Our collection was very 
similar to the type species in shape, 
pigmentation of its conidiophores and 
conidia, but differed in having shorter 
conidiophores.  
 
Clavatospora bulbosa (Anast.) Nakagiri et. 
Tubaki, Bot. Mar. 28:489 (1985). Figs. 5 -6. 
 Colonies on PCA growing 
moderately at 25°C, gray black, reverse 
black. Conidia dark brown composed of 
basal bulbous hyaline to pale brown with 1-
3 radiating arms, 2-5 septa at each arm and 
the cell constricted at the septa, 23-60x4-6 
µm, chlamydospores 8-9.5 µm in diam. 
 Specimen examined: On drift wood 
and leaf bases of date palm (Phoenix 
dactylifera L.) in brackish water, Al-Kahlaa 
river, Omara, Southern Iraq, 2009. 
 This fungus has been described 
from wood submerged in freshwater in 

Basrah, southern Iraq (Muhsin and Khalaf, 
2002). This species extends its distribution 
to Omara city north east Basrah. In culture 
the bulbous basal cells may be absent and 
conidia develops a single raw of brown 
cells (Jones et al., 2009). Kohlmeyer and 
Kohlmeyer (1979) referred to these as 
chlamydospores. The present isolate is 
closely similar to that described by 
Nakagiri and Tubaki (1985). 
 
Corollospora pseudopulchella  Nakagiri et. 
Tokura, Trans. Mycol. Soc. Jpn.                   
28:428 (1987).  Figs. 7 - 8. 
 Ascomata on natural substrate  172-
235 µm in diam. globose to subglobose, 
superficial, black, carbonaceous, solitary, 
peridium composed of dark thick walled 
cell, papillae 16-42 µm long, subcylindrical 
near the basal cubiculum pointing 
downward, paraphyses absent. Asci 8-
spored, fusiform to ellipsoidal, 80-102x19-
23 µm, unitunicate deliquescent. 
Ascospores fusiform, 6-8 septate, hyaline, 
60-80x 6-8 µm., appendages fibrous, 
peritricous at both ends of the spore, 7-11.3 
µm. long and around the central septum 16-
28 µm long, no anamorph was associated 
with this species, Specimen examined: On 
submerged wood and leaf bases of date 
palm (Phoenix dactylifera L.) in brackish 
water, Al-Kahlaa river, Omara, Southern 
Iraq, 2009. 
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          Ascospore of Corollospora 
pseudopulchella is similar to that of C. 
pulchella in size and septation however, in 
the former species the ascospors is 
attenuated toward both ends and sometimes 
seems to have terminal appendages, but C. 
pulehella has ascospores with rounded 
ends. Our collection agreed well with the 
description of    C. pseudopulcella by 
Nakagiri and Tokura, (1987). This species 
is a typical marine taxon and our 
knowledge from the literature that this 
species was not reported from brackish 
water thus it is for the first time to be 
recorded from brackish water in       Al-
Kahla`a river located faraway 200km from 
the Arabian gulf and this observation is 
unusual because this species is typical 
marine taxon which has been reported  from 
sea-foam in Japan (Nakagiri and Tokura, 
1987). 
 
Cylindrocladium camelliae  Venkataramani 
and Ram, Current Science   30:186 (1961).    
Figs. 9-11  
 Colonies on PCA and MEA 
growing rapidly reaching 90 µm in 7days at 
25°C, aerial mycelium white to cream 
colored, surface rust colored, reverse cream 
colored in the outer margin and rust colored 
in the inner region. Conidiophores 240x4 
µm, erect, branched once or twice 
verticillately in the central parts, bearing 
spore masses at the phialides on the 

branches with terminal vesicle. Vesicle 7-
7.6x 3-6.5 µm, clavate or cylindrical. 
Conidia phialosporus, 8-13x2-2.5µm, 
cylindrical, 2-celled, chlamydospores 9.3-
13.3 µm in diam. over 3-spores in chain. 
 Specimen examined: On submerged 
leave bases of date palm and stems of 
Arundo donax, Abu-Al-Khasib, Basrah, 
Southern Iraq, 2009. 
 This species has been isolated from 
root of Phellodendron amurense in Japan 
(Watanabe, 1994).  Our isolate agreed 
with the description given by 
Venkataramani and Venkata Ram (1961) 
and this is the first report for the species 
from water habitat.  
Jahnula bipileata Raja et Shearer, 
Mycologia. 98:321 (2006).  Figs. 12-13.  
 Ascomata on natural substrate 
subglobose to obyriform, black, 
membranous, ostiolate, superficial with 
partially immersed base, 380-390 x 175-
190 µm. Neck pale brown, 90-145x70-77 
µm. Paraphyses septate slightly constricted 
at the septa, hyaline, filamentous, branching 
at anastomosing above the asci. Asci 170-
200x9-15 µm, cylindrical, pedicellate with 
or without an apical chamber, 8-spored, 
uniseriate.Ascospores 20-26x8-10 µm, 
broadly ellipsoidal to fusiform, dark brown,           
1-septate, slightly constricted at the septum, 
rough walled in an irregularly striated 
pattern, upper cell slightly broader than the 
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lower cell with hyaline caps at both apices, 
up to 2x2-3 µm, lacking a sheath. 
 Specimen examined: On submerged 
leaf bases of date palm, Abu-Al-Khasib, 
Hamdan river, Basrah, Southern Iraq, 2009 
; on submerged wood, Al-Kahla`a river, 
Omara, Southern Iraq, 2009. 
 Jahnula bipileata is 
morphologically most similar to the type of 
the genus                J. aquatica however, the 
former species differed from J. aquatica in 
having ascomata with along cylindrical 
neck and irregularly striated rough-walled 
ascospores with a hyaline cap at both apices 
features not observed in J. aquatica (Raja 
and Shearer, 2006). 
 The present collections are in 
agreement with the original description 
given for the J. bipileata by Raja and 
Shearer (2006) who recently recovered it 
from USA on submerged decorticated wood 
in freshwater habitat. This finding 
represents the first report of the species 
from brackish habitat and dead leaf of date 
palm is perhaps a new substrate. 
 
Nais inornata  Kohlmeyer, Nova Hedwigia, 
4: 409, (1962).   Figs. 14-16.  
 Ascomata on natural substrate 
globose to subglobose, 250-300 in diam., 
black, ostiolate, papillate, membraneous. 
Peridium of texura angularis, catenophyses 
present. Asci clavate, thin-walled, 

unitunicate, 8-spored, 74-144x 20-33 µm, 
lacking an apical pore or thicking, 
deliquescent. Ascospores broadly 
ellipsoidal, 1-septate slightly constricted at 
the septum, hyaline, thin-walled with oil 
droplets forming inner wall ornamentations 
at the septum and at each end, 19-24x 8-13 
µm. 
 Specimen examined: On submerged 
leaf bases of date palm in brackish water, 
Al-Kahla`a river, Omara, Southern Iraq, 
2009. 
 This fungus is inferred from 
phylogenetic analysis of the partial large 
subunit ribosomal DNA sequences to be 
closely related to Aniptodera, forming a 
moderately supported monophyletic group 
with a bootstrap value of 89% (Pang et al., 
2003).     N. inornata is a marine taxon, 
however it has been reported from brackish  
lake in Italy (Grasso and Laferla, 1985). 
This species has been isolated from 
submerged wood in brackish water southern 
Iraq (Muhsin and Khalaf, 2002), In the 
present study it has also been isolated from 
brackish water but on submerged leave 
bases of date palm in Omara city, this 
fungus seems to extends its distribution to 
Omara province, North-East  Basrah. 
 
Natantispora retorquens (Shearer and J.L. 
Crane) J. Campbell; J.L. Anderson and   
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Shearer, Mycologia 95: 543 (2003).                                                             
Figs. 17-19. 
 Ascomata on natural substrate 
globose to subglobose, immersed or     
superficial, ostiolate, papillate, 
membraneous black, 150-360 µm in diam. , 
periphysate, catenophyses present. Asci 
100-112x12.5-19 µm, clavate, unitunicate 
thin-walled, 8-spored, deliquescing early. 
Ascospores 23-28x7-9 µm, fusiform to 
ellipsoidal, 1-septate, hyaline with ahamate 
appendage initially closely adpressed to the 
spore wall separating and unraveling to 
form long drawn out thread-like polar 
appendages. 
 Specimen examined: On submerged 
dead stems of Typha australis, Abu-Al-
Khasib, Basrah, Southern Iraq, 2009.  

 Campbell et al. (2003) segregated 
this species from Halosarpheia based on 
sequence data, although distinguishing 
morphological features at the genus level 
are not well established. From combined 
18S and 28S sequences Natantispora  
species are distantly placed from 
Halosarpheia (Abdel-Wahab et al., 2001).  
 This species was originally 
described only from freshwater habitats 
(Shearer and Crane, 1980), although it has 
been reported frequently from brackish and 
marine habitats (Kohlmeyer and 
Volkmann-Kohlmeyer, 1991). It is among 
the very few species of Halosphaeriales that 
occur in both freshwater and marine 
habitats (Campbell et al., 2003). 
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Figs. 1 -2: Aniptodera fusiformis , 1- A broken ascoma showing  released asci ,         
       2- Ascospores.    
               Figs. 3 -4: Beltrania rhombica  , 3-Setae , 4- Conidia. 
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    Figs. 5- 6: Clavatospora bulbosa, 5- Conidium, 6-Chlamydospores. 
    Figs.7 - 8: Corollospora pseudopulchella, 7-Mature ascus, 8- Ascospore                       
                                                  with appendages 
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         Figs. 9-11: Cylindrocladium camelliae,  9- Conidia, 10- Conidia and                       
                                         terminal vesicle, 11- Chlamydospores. 
 
 
 
 
 
 
 

8µ 

9 

9µ 

10 

10µ 

11 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


A.H. Al-Saadoon and  M.A N. Al-Dossary/ Marsh Bulletin  5(2)(2010)207-221 
 

216 

 
 
 
 
 
 
 
 
 
 
 
 Figs. 12-13: Jahnula bipileata, 12- Mature asci, 13- Mature ascospores  with hyaline cap. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figs. 14-16: Nais inornata  ,  14- A broken ascoma releasing asci, 
15- Mature ascus, 16- Mature ascospores in India ink. 
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Figs. 17-19: Natantispora retorquens, 17- A broken ascoma releasing asci ,  
 8-Mature ascus,  19- Mature ascospore with appendage in  India ink. 
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  جنوب العراق من القطع النباتية المغمورة في المياهالمعزولةبعض الفطريات 
 

 عبداهللا حمود السعدون و مصطفى عبد الوهاب الدوسري

 جامعة البصرة، كلية العوم، قسم علوم الحياة

  
  الخالصة

انواع من الفطريات وجدت نامية على انواع مختلفة من البقايا النباتية المغمورة ) 8(تم خالل هذا البحث تسجيل ووصف   
انواع من الفطريات الممثلة للحالة الالجنسية ) 3(انواع من الفطريات الكيسية و ) 5(ملت في المياه المويلحة جنوب العراق، وش

  .للفطريات، وتعتبر االنواع المشخصة تسجيل جديد للمجموعة الفطرية العراقية
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