Al Eall g ) el 35039

A el
4 pall 2 ghall 4y i) A8
Blad) agle acd

@ il il (o datll| il e 3
O] /2 iy (poud kv 3

) asia Al
Al Azals . ddpal) aglell dpjal) 4SS ulaa
sfiealall daje cilillia e gl Ay
bty ?k‘ / slaall ejk-
J& (a
) olsle saal ali
)yl
Sailliaas dlae and 2o Cyeid aa CySh 0

aY V¥l s 2V Ev¥e—daall )



University of Diyala

College of Education for pure sciences

An Ecological Study of Epiphytic Algae on Aquatic
Macrophytes in Tigris River within Baghdad city/ Iraq

A Thesis

Submitted to College of Education for Pure Science- University of
Diyala in Partial Fulfillment of the Requirement for the Degree of
Master in the Department of Biology- Botany

By
Weaam Ahmed Alwan AL-Dulaimi

Supervised by
Prof. Dr. Fikrat M Hassan  Assist.Prof Dr.Najm A. J.AL-Zubaidi
2013 A.D 1434 A.H



Summary

The present study was conducted to study the epiphytic
algae in the Tigris River within Baghdad city throughout one
year from October 2011 to December 2012. These algae have an
importance role in biotic ecosystems. Four sites along studied
river were selected; The study included measuring
physiochemical factors of the Tigris River, such as: temperature
(air and water), electrical conductivity (EC), salinity (S%o),
current flow, total dissolved material (TDS), measurement
included total suspended solids (TSS), total alkalinity (TA),
dissolved oxygen (DO), biochemical oxygen demand (BODS) ,
total nitrogen (TN) and total phosphorus (TP).

Furthermore, the qualitative and quantitative aspects of
epiphytic algae were studied, Two macrophytes: Phragmites
australis (Car.) Trin. Ex Streud., and Ceratophyllum demersum
L., were selected for this study. Five biological indices (species
abundance, richness, Shannon and Weaver index, Jaccard
similarity and the Chandler score) were estimated. The water
quality of Tigris River was assessed using the Canadian Council
of Ministries of the Environment Water Quality Index (CCME
WQI). Seven environmental factors were used to assess the
WQI, they are temperature, pH, TDS, DO, BODS5, TN and TP.

The mean ranges of the studied factors were recorded: air
temperature ( 13.00-43.20 C°), water temperature (10.80-32.43
C°), current flow (0.07-0.303) m/sec, pH (7.94-8.62), The EC
was( 214.33-319.67 uS/cm), S%o (0.130-0.191), TDS (154.50-
211.83 mg/l), TSS (1.52-1.72 mg/1). while AT (44.33-80.17
mg/1), DO (6.70-13.50 mg/l), BODS5 (0.04-4.26 mg/l), TN
(14.01-19.65ug/l) and TP (0.005-0.023ug/l ). The WQI values
ranged 20.32 - 60.48. Hence, the water quality of the Tigris
River is rated as poor- marginal.

A total of 161 taxa of epiphytic algae were identified on
C. demersum. The dominate groups were Bacillariophyceae
(117 species, 78%) and they comprised of 107 which belonged
to pennate diatoms and 10 for centric diatoms. Chlorophyceae



recorded 27 species and represented 12% of total epiphytic
algae followed by Cyanophyceae (16 species, 9%) and one
species for Euglenophyceae.

A total 140 taxa of epiphytic algae were identified on P.
australis, with the same sequences in terms of the main groups
of algae as Bacillariophyceae (112 species, 83%),
Chlorophyceae (18 species, 10%), Cyanophyceae (8 species,
6%) and Euglenophyceae (2 species, 1%).

The present study recorded 46 species that were found
only on C. demersum such as: Navicula atoms, N. parva,
Surirella ovalis, Nitzschia longisssima, Diplonesis puella, and
Pleurosigma sp. While 31were species were found only on P.
australis such as: Gyrosigma spencerii, Synedra acus, Euglena
virdis, Calonesis bacillum, Cymbella minuta, and Eunotia
validia.

The study recorded dominates of common epiphytic algal
taxa among study sites which belonged to Bacillariophyceae
(Navicula, Cymbella, Nitzschia, Synedra, Diatoma,
Gomphonema, Aulacosira and Cyclotella, followed by
Chlorophyceae (Oedogonium) , and Cyanophyceae
(Oscillatoria).

The quantitative study showed maximum total cell number
90 xindividuals per g Dry Weight ( DW) and the lowest 10
values 1330 individuals per g DW) on the P. australis. While
the total number of epiphytic algae on C. demersum ranged 443
- 158 xa values -individuals per g DW. The chlorophyll “10

ranged (4.7-21.61 pg/cm? ) for epiphytic algae hosted on P.
australis, and (7.71-22.26 ng/cm?) for epiphytic algae on C.
demersum.

Biological indices were recorded 2.2 and 7.58 for richness
index to epiphytic algae on C. demersum and P. australis during
autumn 2012, respectively. Shannon- Weaver index ranged



1.06-2.78 for epiphytic algae on P. australis during atumun
2011 and spring2012, respectively. Higher values for Jaccard
similarity index (50%) obtained between epiphytic algae hosted
on C.demersum in sites 3 and 4 in autumn 2011 and sites 1, 2
and 4 in winter 2012 on P. australis.

Canonical Correspondence Analysis (CCA) results showed high
correlation among some epiphytic algal species and total

Nitrogen .
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Site.2

Site.3

Site.4

CYANOPHYCEAE

Anabaena sp.

Chroococcus limnaticus var. elegan|

G.M.Smith

Lyngbya asetuarii (Mert.)

Lemmermann

Lyngbya limnetica

Lyngbya sp.

Microcystis aeruginosa Kiitzing

Nostoc sp.

Oscillatoria formosa Bory

O. limosa (Ag.) Gomont

O. princeps Vaucher

O. tenuis Agardh

O.chalybea(Mertens) Gomont

Oscillatoria spp.

Phormidium sp.

Spirulina laxa Smith

Spirulina sp.
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CHLOROPHYCEAE

Cladophora glomerata (Lemm.) Kiitzing




Cladophroa sp.

Chlamydomonas sp.

Coelastrum intermedium (Bohl.)

Korschikov

i

Coelastrum reticulum (Dang.) Senn.

Cosmarium sp.

Cosmarium botrytis Meneghinii

C. granatum de Brébisson

C. subtumidium Nordstedt
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C. subgranatum ( Nord.)Lutkem

C. laeve Rabenhorst P P P
Eudorina sp. P P P
Gloeocystis sp. P P P
Microspora sp. - - P
Oedogonium undulatum F F F
Oedogonium spp. F F F
QOocystis elliptica W.West P P P
Pandorina sp. P P P
Rhizocloninm sp. P - P
Pediastrum boryanum P - P
Scenedsmus acuminatus (Lag.) Chod P - P
S. quadricauda (Turp.) de Brébisso P P P
S. bijuga (Turp.) Lagerheim P P P
S. dimorphus (Trup.) Kiitzing P P P
S. intermedius Chodat - - P




Spirogyra sp. P

Staurastrum sp. P

Ulothrix sp. P

Zygnema sp. -

=1 BT ] e

EUGLENOPHYCEAE

Euglena acus Ehrenberg

BACILARIOPHYCEA

Centrales

Aulacoseira granulate (Ehr.) Ralfs

A.itaclica (Ehr.) Ralfs

A. varians Agardh

Cosinodiscus lacustris Grunow

o ™| | ™

Cosinodiscus sp.

Cyclotella.. meneghiniana Kiitzing

C. glometra Bachmann

C. Kuetzingiana Thwaites

C. ocellata Pant

C. striata (Kiitz.) Grunow

Stephaenodicus hantzschii Grunow

a=1 B>l Bia-] Ba-] Biia-] BN @!

Stephaenodicus sp.

S| e T Y | Y| ™| g 7| ™| ™| ™

o | < ™| < =9 9| Q| = 9| 9| "9 ™

Pennales

Achnanthes brevipes var. intermedia (Kiitz.

Cleve

A. hungarica Hustedt

A. lanceolata Brébission

A linearis W. Smith




A.plonensis Hust. P P P P
A. minutissima Kiitzing F F F F
Amphora ovalis var. pediculus Kiitzing P P P P
Amphora coffeaeformis Agardh P P P -
A. commutata Grunow P P P -
A.venataKiitzing P P F -
Anomoeoneis exilis (Kiitz.) Cleve - P P -
Cocconeis pediculus Ehrenberg C C C C
C. placentula Ehrenberg A% A% A% v
C. placentula var. euglypta (Ehr.) Cleve A A A A
C. placentula var. lineata (Ehr.) Cleve A% A% A% \Y
Cymatoptopleura ellipitca (Bréb.) Smith P P P P
C. solea (Breb) Smith P P P P
Cymbella affinis Kiitzing C C C C
C. aspera Ehrenberg P P P P
C. cistula (Hempr.) Grunow F F F P
C. helvetica Kiitzing P P P P
C. prostate Berkeley F P F P
C. tumida (Bréb.) Heurck F P F P
C. turgida (Greg.) Cleve P P P p
C. ventricosa Kiitzing P P P P
Diatoma vulgare Bory F F F P
D. vulgare var. brevis Grunow P P P P
D. vulgare var. linearis V.H. P P P P
D. vulgare var.ovalis (Fricke) Hustedt P - P P
Diatoma elongatum. (Lyngb) Agardh P P P P




Diploneis puella Schumann

o

Diploneis ovalis (Hisle) Cleve

)—U

Epithemia zebraEhr.) Kiitzing

o

Eunotia sp.

i

Fragilaria bicapitata Mayer

F. brevistriata Hustedt

F. construens Ehrenberg

F. intermedia

Gymphoneis olivaceum (Horne.) Dawson

Gomphonema acuminatum Ehrenberg

Gomphonema gracile Ehrenberg

G.angustatum var.producta

G. intricatum var. pumila Grunow

ol sl s e | o] |

G. intricatum Grunow

G. parvulum (Kiitz.) Grunow

-1 -1 -1 I -1 I ] s

G. sphaerophorum Ehrenberg

G. augur Ehrenberg

G. fanensis

| | o | o ) ) o 8 | -] e T

G. montonum Schumdt

constrictum Ehrenberg

constrictum var.capitata (Ehr.)Cleve

intricatum Kiitzing

lanceolatum Ehrenberg

G. lanceolutum fo. torris (Ehr.)Huestedt

G. olivaceum (Lyng.)Kiitzing

Gomphonema sp.
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Gyrosigma acuminatum (Kiitz.) Rabenhorst

o

Gyrosigma tenuirostrum (Grun.) Cleve-Euler

Mastogloia smithii Grunow

Navicula atoms (Kiitz.) Grunow

N. bicephala Hustedt

N. cincta (Ehr.) Ralfs

N. cryptocephala Kiitzing

N. cryptocephala Kiitzing fo. minuta Boy-p

| M| T

N. cryptocephala var. intermedia Grunow

N. gracilis Ehrenberg

av,

N. halophila (Grun.) Cleve

= Q] = T Al T o w] = " <

N. minima Grunow

N. parva (Menegh) Cleve

N. radiosa Kiitzing

N. radiosa var.tenella Kiitzing

N. rhynchocephala Kiitzing

1 Ol e

Nitzschia acicularis W.Smith

N. amphibia Grunow

=y

N. apiculata (Greg.) Grunow

N. dissipate Kiitzing

N. filiformis (W. Smith) Hustedt

N. fonticola Grunow

N. frustulum Kiitzing

| | T o

N. intermedia Hantzsch ex Cleve & Grunow
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N. holsatica Hustedt
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N. hungarica Grunow

sy




N. longissima (Breb.) Ralfs

o

N. lorenziana var. subtilis Grunow

N.linearis W.smith

N. microcephala Grunow

N. obtusae W. Smith

N. palea Kiitzing

N. paleacea Grunow

N. recta Hantzsch

N.romana Kiitzing

N. sigma (Kiitz) W.Smith

=l = = 9| Al = =]

N. sigmoidea (Ehr.) W.Smith

N.sublinearis Hustedt

Rhopalodia gibba

Pleurosigma sp.

Rhoicosphenia curvata (Kiitz.) Grunow

Surirella ovalis Kiitzing

S.ovate Kiitzing

| | ™

Syandra. capitata Ehrenberg

S. ulna (Nitz.) Ehrenberg

S. ulna var. biceps Kiitzing

S. ulna var. oxyrhynchus Kiitzing
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S.pulchella Kiitzing.
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S. affinis  Kiitzing

Present (P) , Frequent (F) , Common (C) , Abundant (A) , Very abundant (V)







Phragmites el o cili dbailal) daddad) cllakl) £ gily 4aild (1) )Jga

L) J gud prand g Adad g Cana 4818 Al ) 280 3a A qustralis

Stations
Site.1 | Site.2 | Site.3 Site.4
taxa
CYANOPHYCEAE
Oscillatoria limosa (Ag.) Gomont P P P -
O. princeps Vaucher F P F P
O. tenuis Agardh P F F F
Oscillatoria sp. F F F F
Phormidium sp. p P P -
Spirulina major Kiitzing P P P P
Spirulina sp. P P P P
Lyngbya sp. p - F -
CHLOROPHYCEAE
Cladophora glomerata (Lemm.) ) b b b
Kiitzing
Coelastrum intermedium (Bohl.) . ] b ]
Korschikov
Cosmarium botrytis Meneghinii P P P -
C. granatum de Brébisson - - P -
C. laeve Rabenhorst P p F p
C. subtumidium Nordstedt - P -
Gloeocystis sp. - - P -
Microspora sp. - - P -
Oedogonium sPP. F P F F




Pediastrum boryanum (Turp.)

- P P -
Meneghinii
Oocystis elliptica W.West - - P -
Scenedesmus arcuatus
P P P -
Lemmermann
S. bijuga (Turp.) Lagerheim F P P p
S. quadricauda (Turp.) de
Brébisson ’ ’ ’ ’
Spirogyra sp. F P P p
Staurastrum sp. P P P -
Ulothrix sp. P P P -
EUGLENOPHYCEAE
Euglena acus Ehrenberg P P P -
Euglena virdis (Miill.) Ehrenberg - - p -
BACILARIOPHYCEA
Centrales
Aulacoseira granulate (Ehr.) Ralfs P P P F
A.itaclica (Ehr.) Ralfs F F F F
A. varians Agardh F F F F
Cosinodiscus sp. P P P P
Cyclotella Kuetzingiana Thwaites - P P -
C. meneghiniana Kiitzing F F F F
C. striata (Kiitz.) Grunow P F P P
Stephaenodicus hantzschii ] b b ]
Grunow
Stephaenodiscus sp. P P P -




Pennales

Achnanthes brevipes var.

intermedia (Kiitz.) Cleve

o

o

A. hungarica Grunow

A. microcephala (Kiitz.)Grunow

A. minutissima Kiitzing

A.plonensis Hust.

A. affinis Grun

A . linearis W.simth

Amphora coffeaeformis Agardh

A. ovalis Kiitzing

A.venataKiitzing

o = | o | o T

Anomoeoneis exilis (Kiitz.) Cleve

e e e g ™ e | P
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Caloneis bacillum (Grun.)

Mereschkowsky

o

Cocconeis pediculus Ehrenberg

C. placentula Ehrenberg

C. placentula var. euglypta
(Ehr.)Cleve

C. placentula var. lineata

(Ehr.)Cleve

@)

Cymbella affinis Kiitzing

C. aspera (Ehr.) Cleve

C. cistula (Hemp.) Grunow

C. helvetica Kiitzing

C. turgidus (Kiitz.) Nageli

C. tumida (Bréb.)V. Heurck
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C .cybiformis Font

C. turgidula(Kiitz.) Nageli

C. prostate Kiitzing

C. ventricosa Kiitzing

C.minuta f.latens Hilse ex Rabh

Cymatopleura solea W. smith

Cymatopleura elliptica

Eol el el el Bl -] e

o o | = ™| e o

Diatoma elongatum. (Lyngb)
Agardh

o

o

Diatoma vulgare Bory

Diploneis ovalis (Hisle) Cleve

E. zebra (Ehr.) Kiitzing

Eunotia validia Hustedt

Fragilaria brevistriata Grunow

a1 -1 -1 -] e

F. copucina Desmazieres

F. intermedia Grunow

v,

F. crotonensis Kitton

o e e e e -] e

Gomphonema acuminatum

Ehrenberg

G. augur Ehrenberg

G. constrictum Ehrenberg

G. constrictum var.capitata

(Ehr.)Cleve

G. gracile Ehrenberg

G. gracile fo. torris (Ehr.) Hustedt

G. intricatum Kiitzing

G. intricatum var. lunata nov.

e g ™
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G. intricatum var. pumila Grunow P - P
G. lanceolatum Ehrenberg - P P
G. lanceolutum fo. torris

(Ehr.)Huestedt F ’ ’
G. olivaceum (Lyng.)Kiitzing P P F
G. parvulum (Ehr.) Grunow P P P
G.fanensis Maillard P F F
G. sphaerophorum Ehrenberg P P P
G.angustatum

var.producta(kutz)Rabh f ¢ ¢
Gmphonis olivacea (Lyngbye) b . .
Dawson

Gyrosigma acuminatum (kutz)Rabh P P P
Gyrosigmaspencerii w.simith - P P
Gyrosigmakutzingii Grun - - P
Mastogloia smithii var.

amphicephala Grunow g ] P
Navicula cincta (Ehr.) Kiitzing P P P
N. cryptocephala Kiitzing P P P
N. cryptocephala var. veneta b b b
(Kiitz.) Grunow

N. cuspidata Kiitzing P - P
N. halophila (Grun.) Cleve P P P
N. inflata Donkin P P P
N. parva Ralfs

N. pupula var. rostrata Hustedt P P P
N. radiosa Kiitzing F F F




N. radiosa var. tenella (Bréb.)

Grunow F ¢ ¢ F
N. rhyncocephala Kiitzing F F F F
N. spicula (Dick.) Cleve - P F -
N. viridula var. rostellata ( Kiitz.)
Cleve ) ’ g ’
N.phyllepta P P P P
Nitzschia amphibia Grunow C C C P
N. apiculata (Greg.) Grunow P P P P
N. clausii Hantzsch P P P P
N. dissipata (Kiitz.) Grunow F C C F
N. fasciculata Grunow P P F P
N. filiformis (W. Smith) Hustedt P F F P
N. fonticola Grunow( N.romana
Grun) C C C C
N. frustulum Kiitzing F F F P
N. gracilis Hantzsch F F F P
N. hungarica Grunow P F F P
N. intermedia Hantzsch ex Cleve &

P P P P
Grunow
N. kiitzingiana Hilse - P P -
N. microcephala Grunow F p F P
N. obtuse W. Smith P F F P
N. palea (Kiitz.)W. Smith C C C C
N. scalaris (Ehr.) W. Smith - P P -
N. sigma (Ehr.) W. Smith P P F P
N. sigmoidea (Ehr.) W. Smith - P P




N. inconspicua

N.linearis W.smith

N.lorenziana Grun

Rhoicosphenia curvata (Kiitz.)

Grunow

Rhopalodia gibba (Ehr.) Miiller

Synedra acus var. radians Kiitzing

S. affinis Kiitzing

S. capitata Ehrenberg

S. fasciculata (Kiitz.)Grunow

S. ulna (Nitz.)Ehrenberg

S. ulna var. danica (Ehr.) Grunow

S. ulna var. oxyrhynchus Kiitzing

S. pulchella Kiitzing
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Present (P) , Frequent (F) Common (C) , Abundant (A) , Very abundant (V)
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