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The present work included study of epiphytic algae on two species of aquatic plants
(Potomogeton crispus and Eusine indica) of the Al — Abasia / Euphrates river in middle region of
Iraq from March 2012 to February 2013. The investigation region encompassed four Location
along 28 Km of the river course the study was recorded 152 species of epiphytic algae on both
host plants species and comprised of Bacillariophyta (70%), chlorophyta (22%) and cyanophyta
(8%) Total number of epiphytic algae was ranged between 117.03 x10*was individual / g as low
value on shoot of E. indica and 12801.12 x10%ndividuals /gm as high value on leave of
P.crispus. Some species were recorded as dominance during most of the study period on both
host plant species, such as Osillatoria sp.; Scendesmus sp.; Cyclotella comta; Nitzshia sp.;
Melosera italic and Navicula easpidata. The results showed high species richness and low
diversity of epiphytic algae according to Shannon index in all study sites.

Copyright © 2014 Jasim M. Salman. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Epiphytes are organisms attached to aquatic and are
responsible for the majority of primary productivity in aquatic
systems , Epiphytic algae are dominant species in lotic system
and play a major role in ecological balance between various
groups of living organism (Macrophytes) and their
environment (Hassan et al., 2014) when epiphytic algae attach
to vegetation , mobility is restricted and the ability to capture
nutrients from the water column is limited Macrophytes may
provide epiphytes with dual the benefits of substrate and a
nutrient source (Rogers and Breen, 1981), but increased
epiphytic algae may reduce the diffusion of nutrients from
water column to aquatic macrophyte leading to reduced plant
biomass all growth (Al-Saboonchi and Al-Manshad, 2012),
while, macrophytes may benefit from the reduced grazing
pressure by herbivores (Gil et al., 2006). Biomass of epiphytic
algae may affected by many factors such as morphology of
host macrophytes, water level, seasonal changes water depth,
temperature and abundance of macrophytes (Verbulst, 2013;
Demir et al., 2014). Many studies deal with epiphytie algae
such as Mabrouk et al. (2014) how was studied the variability
in the structure of epiphytic microalgae and investigated the
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impact of sewage discharge and changes in biometric plant
parameters and composition of epiphytic algae. Buza —
Jacobucci and Pereira — Leite (2014) study the influence of
particular epiphytic algae on distribution and abundance of
mesoherbivores. A few studies talked about benthic algae of
the Euphratos River in the middle region (Hassan et al., 2014),
while many studies have addressed the implications to the
composition and diversity of other groups of algae in different
Aquatic systems such as Al. Esia, 2004 (shatt Al — Arab river);
Hassan et al., 2012 (southern marshs); Salman et al., 2013
(Euphrates river); Hassan et al., 2008 (Hilla river); Hassan et
al., 2010 (Euphrates river); Al-Saboonchi and Al-Manshad,
2012 (Shatt Al-Arab river); Salman, et al., 2012 (Euphrates
river) and Hassan et al., 2014 (Euphrates river); Salman et al.,
2014 (Euphrates River). The purpose of the study was to
determine the spatial and temporal distribution of Epiphytic
algae along the Euphrates river in the middle region inside
Iraq

MATERIALS AND METHODS

The investigations were performed during periods from March
2012 to February 2013. in order to investigate composition of
epiphytic algae on two aquatic plants species (Potomageton
erispus and Elusine indica) in AL-Abasia (Euphrates ) River,
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middle region, inside of Iraq, four sites were selected along of
the river measuring 28 Km in length (Fig . 1) :

Sitel: the settlement of Al- Kifil city, before the bronchial of
rivers Al- Abasia and Al-Kufa River

Site 2: Al- Abasia bridge, at distance 3 Km of sitel (at this
site, water quality is also affected by effluents of soft drink
factory)

Site 3: Al- Abasia barrage

Site 4: the settlement of Al- Abasia city 13 Km at Longitude
(at this location, the river is about affected by effluents the
urban wastewater)

Qualitative study of Epiphytic algae was carried out according
to (Person et al., 1984). While a sedimentation method was
used to quantitative study (Hadi et al, 1984). The
identification of algae were done followed references:
Desikachary, 1959; Prescott, 1973; Germain, 1981; Hinton
and Moulood, 1982; Hadi ef al., 1984; Hustedt, 1985; Hassan
etal, 2012 and Al- Hassany and Hassan, 2014.

RESULTS AND DISCUSSION

The results of quantitative and qualitative of epiphytic algae
on two species of macrophyta (P. crispus and E. indica) were
showed in Table (1) and Figures (1-4). Many studies deal with
the epiphytic algae because the important role of this
organisms in primary productivity (Parnoja et al., 2014). The
study was recorded 152 species of epiphytic algae on both
macrophyta species under study. Bacillariophyta was recorded
a highest number of species compared with other divisions of
epiphytic algae (70%; 69%) respectively on two host plant
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Fig. 1. Number epiphytic algae on Root, Shoot and leaves
Potamageton crispus in Euphrates River between Al-Kifil and Al-
Abbasiya city. from March, 2012 to February, 2013
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Fig. 3. Number epiphytic algae on Root, Shoot and leaves Eulsine
indica in Euphrates River from March, 2012 to February, 2013
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Fig. 4. percentage epiphytic algae of Eulsine indica in Euphrates
River from March, 2012 to February, 2013

species, the results were shown by many author (Al Eisa,
2004; Hassan et al., 2007; Messyasz and Kippen, 2006; Al-
Fatlaw, 2011; Al- Dulaimi, 2013 and Salman et al., 2013 b).
The results of this study has showed a clear variation in the
total account number of epiphytic species among host
macrophyta and the density and distribution of this type of
algae according to the arrangement of leaves, growth form,
geometric morphology orientation and the age of host plant
(Mohan and Krisha, 2014). The present study was recorded
highest total algal cell density (12801 cell*10° mg / g) on
leaves of aquatic plant P. erispus, while the lowest total algal
cell density was recorded on shoot of E. indic (1117 cell *10%)
mg/g ) may be due to type of host macrophyta, growth from,
variation of water quality and nutrients (Parnoja et al., 2014).
These results were compatible with many studies (Kassim et
al., 2000; Al- Farhan, 2010; Al-Fatlawi, 2011).

The study was showed high value of species richness index of
epiphytic algae (8-9) on the shoot of E. indica at site 3 during
Feb. 2013. Diatom and green algae provide a nutrient rich
food source to grazing herbivores, which may caused the
overall low species richness of these two divisions, but
cynophta have many tools of defense allow to have limited
losses to herbivory (Baker et al., 2008). The month of
sampling Significantly influenced the abundance and density
of all algal divisions (Verbulst, 2013). The values of Shannon
index for the study area referred to low diversity according to
(Chung and Lee, 2008) these values ranged between (0.02 —
0.84 bit/ind.) during Feb. 2013 on E. indica, and ranged
between (0.02-0.76 bit/ind) on P.crispus during Jan. 2013.
Many factors affected on the epiphytic algae such as density of
host macrophyta, growth form of plant, light penetration,
suspended materials and nutrients (Demir et al., 2014; Pranoja
etal.;2014)
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Table 1. Total Number (cellx10*) of epiphytic algae Algae on potamogeton crispus and Elusine indica in Euphrates River

Epiphytic algae potamogeton crispus Elusine indica

Cyanophyceae Root Shoot leaves Root Shoot leaves
Anabaena cylindricaLemm 0.012 0.006 - -
A.sp - - - 0.006 - -
Anacystis nidulans(Rich)Dro.and Dai. - - 0.21 - - -
Aphanocapsa elachista West and west - - 0.28 - - -
Chroococcus disperus(Keissle.)Lemm - - - 0.021 -

C. minutus (Kiitz.)Nag -
C.turgidus (Kiitz.)Nag 0.086 - - -
Gomphorspaeria sp. -
Mersmopedia glauca(Her.) 0.01 -
Microcystis SP. 0.014 0.091 - - - -
Atractomorpha echinataHof. 0.031 - - - -
Bryopsis hypnoides Lamour - - - - 0.038
Characium ambiguumHermann - -
Coelastrum microporum Nageli - 0.022 - -
Cosmarium botrytis Meneghinii - - 0.086 0.021 - -
C. subtumidium Nordstedt - - - - - -
Draparnaldia judayi Prescott - -
Euastrum dubium Nag. 0.044 - 0.029 - -
Mesotaenium kramstia Lemm. - - - - 0.023 -
Microspora pachyderma(Wil.) Lagerheim - - -
Monostroma groenlandicu. Ag - - 0.023 - -
Oedogonium cardiacum (Hass.) Wittrock -
Netrium digitus var .lamellosum 0.001 - - - -
Oedogonium cardiacum (Hass.) Witt - - -
Palmodictyon sp - - 0.021 - -
Pediastrum boryanum (Turp.)Men - - 0.041
Pyramimonas cirolanae - - - -
P. tetrahynchus Scha. - - 0.21 - - 0.28
Scenedesmus quadricauda(Turp.)Bréb. - - - - - 0.082
Selanastrum gracile (Reinsch)Korsch - - -
Spirogyra fluviatilis Hilae - 0.023 0.046 - - -
S. longata (Vauch.)Kuetzing - 0.031 0.025 - 0.052 0.012
S.porticalis (Muell.)Petit -
Spirogyra sp. 0.055 - - - - -
Staurastrum alternans 0.32 -
Staurastrum sp. -
S.porticalis (Muell.)Petit -
Spirogyra sp. 0.055 - - - - -
Tetraedron hastatum (Reisch)Hansg. 0.34 - - -
T.regulare Ktz. - - - 0.034 -
Trochiscia reticularis (Reinsch)Hansg. - - - - 0.21
Ulothrix aequalis Ktz. - - -
U. zonata (Webre and Mohr.) Ktz. - - 0.066 -
Zygnema conspicuum (Hassalj)Transaeu -
Tetraedron hastatum (Reisch)Hansg. 0.34 - - - - -
Bacillariophyta(centrales)

Cyclotella atomusGrunow - 0.25
C. comta(Ehr.)Kuetzing -
C. kuetzingianaThwaites 0.58 - -
C. meneghiniana Kuetzing 0.21 - 0.22 -
Diatoma vulgar - - 0.44 0.11 -
Ditylum brightwelli (west)Grunow - - - - 0.52
Ellerbeckia sp. - -
Hyalodiscus sp. - 0.62 - -
Guinardia delicatula (Celeve )Halas - - -
G.striata (Stolter.) Halas - - 0.13 - - -
Licmophoraehrenbergii (Kutz) Grunoalawa - - 0.31 - -
Rhizosolenia hebetata Baily - - 0.17 - 0.12
Rh. imbricata Brig. 0.15 - -
Stephanodiscus astraea var. intermedia Fri. - 0.77 0.29 - - -
S. niagarae Ehr. - 0.56 -
S .tenuis Hust. - - 0.42 - - -
Stephanopyxis turris (Grev.)Rafls - - 0.31 - - -
T.eccentrica (Ehr.)Cleve - - 0.81 - - -
T.decipiens(Grun.)Joorg. - - 0.51 - - -
T. fluviatilis - - 0.31 - - -

....... Continue
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Bacillariophyta(pennales)
Achanthes flexella

A. microcephala (Kiitz.)Gr.

A. minutissima Kiitz.

A. saxonica Kras.&Hust
Amphipora alata Kiitz.

Amphora bullatoides Hohn et Grun
A. coffeaeformis (Ag.) Kiitz.

A. holsatica Husted

A. ovalis kiitz.

A.pediculus

A. veneta Kiitz.

Anomoeoneis sp.

C. silicula Celve

C. ventricosa Meister

Cocconies placentula var.euglypta
C.placentula var.Ehrenberg

C. placentula var. euglypta Ehr.)Cleve
Cymbella affinis Kiitzing

C. aspera (Ehr.)Cleve

C. cistula (Hemp.) Grunow
C.microcephala Grunow

C.pusilla Grunow

C. tumida (Bréb.)V.Heurck
C.turgida (Greg.) Cleve

Denticula rainterensis Sov

Eunotia formica Ehrenberg
E.validiaHustedt

Eunotia sp.

Fragilaria brevistriata Grunow

F. copucinaDesmazieres
Fragilaria sp

Gomphonema acuminatum Ehrenberg
G. angustatum var.undulataGrunow
G.augur Ehrenberg

G.gracile fo. torris(Ehr.) Hustedt
G.intricatum Kiitzing

G. intricatum var. lunata nov.

G. intricatum var. pumila Grunow
G.longiceps Ehrenberg
G.montonum Schumdt

Navicula atomus(Kuetzing)Grunow
N. bacillum Ehrenberg

N. cryptocephala kiitz

N .cuspidate(Kiitz) Kiitz.

N. decussis Oestrup

N. dicephala W .Smith

N. gastrum(Ehr.) Kuetzing

N. gracilis Her

Navicula atomus(Kuetzing)Grunow
N. parva (Ehr.)Ra.

N. pseudotuscula Hust.
N.reinhardtii Grun.

N.seminulum Grun

Nedium affine (Ehr.)Pf.

N. acicularis(kiitz.) Sm.

Nitzschia acuta Hantzsch

Ni. amphibian Grunow
Ni.angustata(W.Sm.)Grunow
Ni.capitellata Hust

Ni. micrcephala Grun

Ni. rostellate Hust.

Ni. sigmoidea (Ehr.) Smith

Ni. tryblionella Hantsch

N. umbonata Lang-Bertalot

Ni. vermicularis (Kiitz.)Grun.
Pinnularia lata (Bréb.) Smith
Pleurosigma salinarum Grunow
Rhoicosphenia curvata (Kiitz.) Grunow
Rhopalodia gibba (Ehr.) Miiller

Rhopalodia gibba var. ventricosa (Ehr.) Grunow

Rhopalodia parallela (Grun.) Miiller
Synedra acus var. radiansKiitzing
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Synedra acus var. radiansKiitzing
S.affinisKiitzing

S.capitataEhrenberg -
S.fasciculata(Kiitz. )Grunow -
S.rumpensKiitzing -
S.rumpens var. fragilarioidesGrunow -

0.51 -

0.66 - - -

Tetraspora cylindrical(Whal)Agardah
Trebouxia cladoniae (Chod) Sm.
Treubaria setigerum(Archer)Sm.
Trebouxia cladoniae (Chod)

0.63
0.84

0.099

Table 2. Species richness index of epiphytic algae on the parts of plants under study site 1 between 2012-2013

Aquatic Plant .
maceophyta parts March  April  May  June July August September October November Decmber January  February
> EE——
2012 2013
p. crispus Root 0 0.6 0.6 1.2 0.6 1.8 2.4 3.08 0.6 0.04 49 2.4
Shoot 1.03 2.07  0.011 1.5 5.2 2.5 3.1 4.14 4.6 5.1 7.2 9.3
Leaves 2.4 1.9 1.4 1.4 2.4 1.9 0.98 44 6.9 49 74 8.8
E.indica Root 0 0 0 0 0 0 0 0 1.5 0.76 0.76 3.07
Shoot 0 0 0 0 0.6 0 0 0.63 0.63 8.9 5.7 9.5
Leaves 2.1 2.1 1.07 0.5 0 0 0 0 0 2.6 3.2 2.6
Table 3. Species richness index of epiphytic algae on the parts of plants under the study in site 2 between 2012-2013
March April May June July August September ~ October  November  December  January  February
Aquatic Plant L
h >
MACPIYEE - parts 2012 2013
Root 0 0 0 0.67 1.3 0 0 0 23 1.6 0.4 T
Shoot 1.3 0 0 0 2.9 32 0 0 0.77 2.7 1.6 1.1
P. crispus Leaf 0.1 0 0 1.1 0 0.03 0 3.1 0 0 0
Root 0.5 0.3 0.4 0 0 0.8 2.1 23 1.1 9.4 4.8 9.5
E.indica Shoot 0 0 1.1 0.03 0 2.2 0.07 0 0 1.0 2.9 4.3
Leaf 0.01 0.02 0.2 0.5 1.2 1.1 0 1.1 2.1 0 2.1 0.3
Table 4. Species richness index of epiphytic algae on the parts of plants under study in site 3 during 2012-2013
Aquatic Parts plant  March  April  May June July August September October November December January  February
> EEe——
2012 2013
Root 0.1 0.1 0.01  0.02 0 0 7.2 3.1 42 9.3
P.crispus Shoot 0 2.1 0.04  0.08 0.1 0 9.1 0 1.1 4.1 4.1 1.1
Lea f 0 0.09 0 0.02 0 0 4.1 0 1.1 0 0 10.2
Root 0 0.5 0.12 0 0.8 0 2.7 5.1 3.4 34 21.5 9.3
E.indi Shoot 0.04 0.5 0.3 0 0.5 0 32 0 33 3.7 33 11.3
~maed Leaf 2.1 07 05 0 2.1 2.1 1.1 0 4.3 3.1 0 4.1
Table S. Species richness index of epiphytic algae on the parts of plants under study in site 4 during 2012- 2013
Aquatic p March  April May June July  August  September  October  November  December  January  February
macrophyta arts > —_—
plant >
2012 2013
Root 0 2.1 0 0.18 072 0 0.58 0 0.1 0 0 0.7
Pori Shoot 0 0.5 0 0 0 0.14 0 0.35 0.5 0 1.5 0.1
CTEPUS Leaf 02 0 0.5 0 038 0 0 0.18 1.1 0.07 0.8 0.6
Root 0 0.09 0 0.1 0.3 0 0 0.1 0.2 0.6 2.9 0.3
E.indica Shoot 0 0 0.8 0.04 0 0 0 0 0.12 0.5 0.6 0.6
B Leaf 0 0 0.2 0 0 0.2 0 0 0 4.9 9.4 4.7
Table 6. Shannon- wiener diversity index of epiphytic algae on the parts of plants under study in site 1 during 2012- 2013
Aquatic p March April  May June July August September October ~ November  December  January  February
macrophyta arts > _
plant >
2012 2013
Root 0.08 0.14 014 0.18 0.14 0.22 0.25 0.30 0.14 0.18 0.33 0.27
P.crispus Shoot 0.11 0.11 0.88 035 036 391 0.31 0.34 0.20 0.33 0.35 0.26
Leaf 0.34 036 032 027 0.13 0.34 0.35 0.54 0.32 0.54 0.43 0.43
Root 0.03 0.12 017 0.11 0.18 0.33 0.36 0.12 0.04 0.33 0.33 0.
E.indica Shoot 0.51 0.11 0.10 0.11 0.12 0.12 0.26 0.10 0.42 0.23 0.11 0.11
Leaf 0.32 0.21 0.14 0.16 0.12 0.32 0.12 0.13 0.24 0.20 0.32 0.32
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Table 7. Shannon- wiener diversity index of epiphytic algae on the parts of plants under the study in site 2 between 2012- 2013

Aquatic Parts March  April  May  June July  August  September October November December  January  February
macrophyta > _
plant
2012 2013
Root 0.36 035 036 026 0.16 0.32 0.21 0.44 0.22 0.11 0.08 0.021
P. crispus Shoot 0.27 0.31 035 031 0.33 0.33 0.44 0.16 0.25 0.13 0.032 0.05
Leaf 0.12 009 012 0.65 0.23 0.14 0.11 0.32 0.31 0.13 0.03 0.01
Root 0.22 0.17 013 0.15 0.12 0.18 0.33 0.36 0.29 0.09 0.52 0.21
E .indica Shoot 0.31 026 0.14 0.11 0.32 0.32 0.11 0.13 0.14 0.42 0.13 0.05
Leaf 0.22 0.15 0.17 0.15 0.24 0.31 0.06 0.22 0.26 0.25 0.22 0.035

Table 8. Shannon- wiener diversity index of epiphytic algae on the parts of plants under study in site 3 during 2012- 2013

Aquatic Parts March  April  May June  July August September October November  December January February
macrophyta > —_—
plant
2012 2013
Root 0.32 0.11 036 027 0.32 0.28 0.34 0.28 0.20 0.28 0.09 0.11
p. crispus Shoot 0.33 0.36 0.38 027 020 0.35 0.33 0.22 0.27 0.14 0.18 0.08
Leaf 0.33 0.12 022 033 032 0.13 0.22 0.13 0.33 0.23 0.43 0.07
Root 0.22 0.41 0.13 028 0.17 0.41 0.11 0.32 0.38 0.33 0.44 0.05
E indica Shoot 0.24 0.33 022 022 023 0.22 0.11 0.31 0.22 0.44 0.31 0.05
’ Leaf 0.32 0.33 034 033 041 0.31 0.33 0.62 0.42 0.08 0.86 0.027

Table 9. Shannon- wiener diversity index of epiphytic algae on the parts of plants under study in site 4 during 2012- 2013

Aquatic arts March  April May  June July August September October November December January February
macrophyta > —_—
plant
2012 2013
Root 0.34 0.32 0.12 032 023 0.23 0.16 0.44 0.11 0.33 0.24 0.05
p. crispus Shoot 0.32 0.21 0.33 031 021 0.32 0.23 0.12 0.22 0.23 0.02 0.08
Leaf 0.43 0.32 032 033 023 0.33 0.22 0.33 0.23 0.12 0.45 0.34
Root 0.32 0.22 0.21 043 022 0.22 0.26 0.44 0.32 0.33 0.5 0.06
E indica Shoot 0.31 0.32 032 022 021 0.24 0.44 0.13 0.21 0.43 0.33 0.08
’ Leaf 0.24 0.32 032 021 033 0.23 0.33 0.23 0.44 0.32 0.33 0.06
Conclusion Al-Saboonchi, A.A. and Al-Manshad, H.N. 2012. Study of

Our results suggest that spatial and temporal variation of
epiphytic algae on two species of aquatic macrophyta
dependent to growth form of host plant ; parts of plant under
study plant morphology and seasonal water level variations the
results were showed low diversity according the shanon index.

Acknowledgements

The author is thankful to the University of Babylon, college of
science for their support to this work.

REFERENCES

Al-Dulaimi, W. A. A. 2013. An ecological study of epiphytic
algae on aquatic macrophytes in Tigris River within
Baghdad city/Iraq. M.Sc. thesis, University of Diyala,
Iraq.

Al-Eisa, S.A.A. 2004. Environmental study for aquatic plants
and algae conjoined in the Shatt -Arab, Iraq. Ph. D.
Thesis. College of Agriculture, University of Basra, Iraq.

AL-Fatlawi, J. J. 2011. Ecological, Qualitative and
Quantitative Study of Algae in Euphrates River between
AL-Hindia and AL-Manathera district, Iraq. Ph.D. thesis
University of Babylon, Iraq.

AL -Farhan S. N. 2010. An ecological study of the benthic
aquatic ecosystems of Basrah. Ms.C. thesis, University of
Basrah, Iraq.

Al-Hassany, J. S., & Hassan, F. M. 2014. Taxonomic study of
some epiphytic diatoms on aquatic plants from AL-
Hawizah marshes, southern of Iraq. Asian Journal of
Natural & Applied Sciences, AJSC, 3(1), 1-11.

Epiphytic Algae on Ceratophyllum demersum L. from
Two Stations at Shatt Al-Arab River. Journal of Thi-Qar
Science, 3(2):57-63.

Baker J.W., Groyer J.P., Brooks B.W., Ure-a-Boeck F.,
Roelke D.L., Errera R.M., Kiesling R. 2007. Growth and
toxicity of Prymnesium parvum (Haptophyta) as a
function of salinity, light and temperature. J. Phycol. 43:
219-222.

Buza-Jacobucci, G. and Pereira-Leite, F.P. 2014. The role of
epiphytic algae and different species of Sargassum in the
distribution and feeding of herbivorous amphipods. Lat.
Am. J. Aquat. Res., 42(2): 353-363.

Chung M.H., Lee K.S. 2008. Species composition of the
epiphytic diatoms on the leaf tissues of three Zostera
species distributed on the southern coast of Korea. Algae
23:75-81.

Demir A.N.; Fakioglu, O. and Dural, B. 2014. Phytoplankton
Functional Groups Provied a Quality Assessment Method
by Q Assemblage Index in Lake Mogan (Turkey). Turk. J.
Bot., 38:169-179.

Desikachary, T.V. 1959. Cyanophyta. Indian Council Of
Agriculture Research. New Delhi, 686 pp.

Germain, H 1981. Flora des diatomees. Diatomophyceae eau
douces et saumatres du Massif Armoricion et des contrees
voisines d'europe occindental. Sciete Nouvelle des Editim
Boubee Paris.

Gil, M., A.R. Armitage, JJW. Fourqurean. 2006. Nutrient
impacts on epifaunal density and species composition in a
subtropical seagrass bed. Hydrobiologia, 569:437-447.



2206

International Journal of Development Research, Vol. 4, Issue, 11, pp. 2200-2206, November, 2014

Hadi; R. A.M.; Al- saboonchi, A.A and Haroon, A.K, Y. 1984.
Diatoms of the Shatt Al-Arab river, Iraq. Nova Hedwigia,
39: 513-557.

Hassan, F. M., Salah, M. M., Salman, J. M. 2007. Quantitative
and qualitative Variability of Epiphytic algae on three
aquatic plants Euphrates river, Iraq. J. Aqua 1, 1-16.

Hassan, F.M., Kathim, N.F. and Hussein, F.H. 2008. Effect of
chemical and chemical properties of River water in shatt
Al-Hilla on phytoplankton communities. E-Journal of
Chemistry 5(2) 323- 330.

Hassan, F.M., Taylor, W.D., Al-Taee, M.S. and Al-Fatlawi,
H.J.J. 2010. Phytoplankton composition of Euphrates
river between Al-Hindiya Barrage and Kifil city, Iraq. J.
Enivron. Biol., 31, 343-350

Hassan. F.M.; Salman. J].M.; AlKam, F.M.; Jawad, H.J. 2014.
Ecological Observations on Epipelic Algae in Euphrates
River at Hindiya and Manathira, Iraq. International
Journal of Advanced Research, 2(4):1183-1194.

Hinton, G.C.E. and Maulood, B.K. 1982. contribution of the
algal flora of Iraq : the non diatoms flora of southern
Marshes. Nova Hedwigia, 37: 49-63.

Hustedt, F. 1985. The pinnate diatoms z- An English
Translation of Husted F. Dickiselal genteliz with
supplement by Jensen IV. Kocwingsten Gyloettz, sci.,
Books.

Kassim TI, AL-lami AA, AL-Saadi HA and AL-Jobouri H
2000. On the epiphytic algae in the northern port of
Euphrates river, Iraq. Journal of Collage Education for
Women, University of Baghdad 11(1) 138-180.

Kupferberg, S. 2003. Facilitation of periphyton production by
tadpole grazing: functional differences between species.
Freshwater Biology, 37:427-439.

Mabrouk, L.; BenBrahim, M.; Hamza, A. and Mahfoudhi, M.
2014. Variability in the structure of epiphytic microalgae
assemblages on the leaves of Posidonia oceanica in
relation to human disturbance in a meadow off Tunisia.
Scientia Marina 78(1):27-39.

Messyasz, B., & Kippen, K. N. 2006. Periphytic algal
communities: a comparison of Typha angustifolia L. and
Chara to mentosa L. beds in three shallow lakes (west
Poland). Pol. J. Ecol., 54(1), 15-27.

Mohan, G.V.K. and Krishna, D.G. 2014. Comparative
Analysis of Algal Biomass Changes in Krishna Delta
Mangrove Forests, East Coast of India. Global Journal of
Engineering Research and Technology, 4(1):1-6

Parnoja, M.; Kotta, J., and Orav-Kotta, H. 2014. Effect of
short-term elevated nutrients and mesoherbivore grazing
on photosynthesis of macroalgal communities.
Proceedings of the Estonian Academy of Sciences, 63(1):
93-103.

Parsons, T.R.; Mait, Y. and Laulli, C.M. 1984. A Manual of
Chemical and Biological Methods for Seawater
Analysis,” Pergamone Press, Oxford.

Prescott, G. W. 1973. Algae of the Western Great Lakes Area.
Dubuque: William.C. Brown Co.

Rogers, K.H. and C.M. Breen. 1981. Effects of epiphyton on
Potamogeton crispus L. leaves. Microbiology Ecology,
9:351-363.

Rugenski, A.T., A.M. Marcarelli, H.A. Bechtold, and R.S.
Inouye. 2008. Effects of temperature and concentration on
nutrient release rates from nutrient diffusing substrates.
Journal of the North American Benthological Society,
27:52-57.

Salman, J.M.; Al-Kam, F.M.; Jawad, H.J. 2012. A
Biodiversity of phytoplankton in Euphrates river, middle
of Iraq. Iraqi Journal of Science, special issue Ist
conference of Biology, University of Baghdad, 6-7 March
2012, pp.277-293.

Salman, J.M.; Kalifa, A.T. and Hassan, F.M. 2013. Qualitative
and quantitative study of epipelic algae and related
environmental parameters in AL-Hilla river, Iraq.
International Journal of Current Research, Vol. 5, Issue,
11, pp.3318-3327, November, 2013.

Salman, J.M.; Hadi, S.H.; and Mutaer, A.A. 2013 b.
SPATIAL AND TEMPORAL DISTRIBUTION OF
PHYTOPLANKTON  AND SOME  RELATED
PHYSICAL AND CHEMICAL PROPERTIES IN AL —
ABASIA RIVER (EUPHRATES), IRAQ. International
Journal of Geology, Earth & Environmental Sciences,
3(3): 155-169.

Salman, J.M.; Hassan, F.M.; Hadi, S.H..; Ahmed A. Motar,
A.A. 2014 . An Ecological Study of Epiphytic Algae on
Two Aquatic Macrophytes in Lotic Ecosystem. Asian
Journal of Natural & Applied Science, 3(3): 37-52.

Verhulst, S. 2013. Response of the Epiphytic Algal
Communities to Experimentally Elevated Nutrient Levels
in Intertidal Salt Marsh Habitats. M.Sc. Thesis, University
of North Florida, USA.

skeosk sk skokosk



