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Abstract |..|

Abstract

The current study was conducted in five selected positions variety of
human activities along the agricultural project named (Beat zwana River)
located in Jadedat- alshat, within the province of Diyala, for the period from
October 2013 until June 2014, the study included measurement of twenty-two
physiochemical factors of river water environment, as well as to study the
quality and quantity of community phytoplankton, has also been applied in the
study a number of environmental indexes.

The range of studied properties were: 10.83 -38.75°C and 9.17 -28.5°C
for air and water temperature, water depth (16.50 - 284.33 cm), light penetration
(1450 - 152cm) , turbidity (0.27-106.98) NTU, electrical conductivity,
EC,(514.83 - 1027.5) uS/cm , sdinity (1.15-4.88 part per thousand), total
dissolved solids, TDS (287.83- 861.6) mg/l and total suspended solids TSS (2-
49.87) mg/l, pH (6.25- 7.98), dissolved oxygen, DO (3.65- 11.25)mg/l and
Biological Oxygen Demand. BODs (1.07- 4.35) mg /I, total akalinity, TA
(115.33- 178.5) mg /I, total hardness, TH ( 221.83- 338.83) mg/l, Cacium, Ca
(52.08-101.36) mg CaCOs/l, and Magnesium ,Mg (74.62- 177.89) mg CaCO;/I,
Nitrate NO3(1.55- 6.55) mg /I, effective phosphate PO, (0.02 - 4.16) mgl/l,
Sulfate, SO, (131.5- 283) mg/l ,effective Silicate (4-2.10) mg/l, , Chlorophyll -a,
(0.12- 28.02) and Phaeophytin-a, (0.85- 25.93). mg/l, respectively.

Results of the present study showed that most of the studied
characteristics and private (Salinity, EC, TH, PO,, BODs, Turbidity, TDS , Ca
and Mg) were of an influential or higher rates when comparing the permissible
limits environmentally overall used properties of water for irrigation or
aquaculture or for human consumption, according to recommendations of WHO,
FAO Organization, as well as the Iragi specifications for the river water, which
shows that human activities in the region significant effect on water and
environment of project.

The number of phytoplankton algae that have been diagnosed in this
study reached 200 species belong to 72 genera, within nine classes of the
following basic algae Bacillariophyceae, Chlorophyceae, Cyanophyceae,
Euglenophyceae, Raphidophyceae, Dinophyceae, = Chrysophyceae,
Xanthophyceae, and Cryptophyceae. The diatoms algae formed the largest
percentage, as record them 131 species belong to 28 genus, and consisting
65.5%, followed by chlorophyceae 30 species belonging to 22 genus and 15%,
then Cyanophyceae,22 species, to 10 genus and 11%, followed by agae
Euglenophyceae 8 species belonging to 3 genus and 4%, then Cryptophyceae 3
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species ,to 3 genus and 1.5%, while al of the Xanthophyceae and Dinophyceae
recorded 2species belonging to 2 genus and 1%, and finally the Chrysophyceae
and Raphidophyceae, found them 1 species belong to 1 genus and 0.5%. Also
the results showed that the distribution and biodiversity of diagnosed
phytoplankton at the level of the sites, It was found that there is different for
each classes from the ranks of the algae, as recorded presence in the first site 90
species belonging to 43 genus, and at the site-2, 50 and 35 genus, and in site-3,
68 species and 38 genus, 66 species belonging to 38 genus in site-4, while
presence 127 species belonging to 45 genus at site-5.

The quantitative study of phytoplankton in the lower and the higher
ranges at the five sites ( S1, S2, S3,4 and SbH) of the study area respectively
recorded the following values, (1780-7246 , 300 - 8180 , 220 - 2950, 560-3020
and 540- 6860 cells /ml, and rates generally each site respectively, as well as
2923.6, 2027.0, 871.1, 1344.4 and 2324.6 cells'ml. when comparing the amount
of algae that have been counted, we find that the highest 2923.6 rate cellg/ml
scored St-1 and less than the rate of 871.1 cells/ml record in S3.

In the current study we were able to record six new genus and species after
checking with (Checklist of alga flora in Irag, 2014) and consisted of these
algaeto:

Westella linearis G. M. Smith, Navicula goppertiama Bourrelly .1981,
Oedogonium minus (Wittr.) Witrock 1875. Gonyostomum seme Geitler,
Gomphoniuma capitum. Bourrelly .1981, Phcus tourus (lemm.) skvortzow
1928.

Also in the current study, many ecological indices were used and
represented as follows: Richens index (Marglef index (1968), Similarity index
(Sorenson index- 1942), Difference index (Bray and Curtis index, 1957),
Presence index depended on (Chandler, 1970) and Shannon Weaver index for
diversity, To evauate the relationship between the sites and the quantity and
quality of algae studied and water quality. The highest value for richness
16.246, recorded ta S5 and the highest value of the similarity 0.849 was
between S1 and S5, the highest value of the difference 0.491 recorded among of
4 and S5, the highest amount of the presence of his record genus Navicula spp
from pennales diatoms, feather at the level of individuas in the sample, as
recorded following him to the species N. goppertiana and N. cryptocephala
3200 and 2356 cell/ml in October and November in 2013, while the highest
value of diversity 1.878, by Shannon Weaver index recorded in $4. This gives
an indication of the variation in the quality of water and nutrients and a
physiochemical factors that lead to growth provides supportive conditions and
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the spread of some species and a specific one for some of phytoplankton during
the months of the year and different locations.

On the basis of diversity index values, that was between 1.03-1.878 as
less and higher, can be considered waters of the five sites between light
pollution to medium pollution, and classified al within the second water
category according (Wilhm guide- 1975). And this gives a conclusion no matter
what the view that the water agricultura project environment (Beat- Zwana
River) may be directly affected by human activities practiced by the population
as well as other environmental impacts experienced by the entire region from
various externa and internal factors pollutants.
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I Cyanophyceae

| Aphanocapsa quadricu
Gloeocapsa rupestris
G. campacata
Merismopedia elegansvar
M. gluca
Nostoc pruniforme
Oscillatoria articul ate
O. limosa
O. subrevis
O. rubescens
O. tenus
O. bormetii
Phormidium sp
Chlorophyceae
Asterococcus limeuteicus
Beterococcus birus
Cosmarium caelatumfa
Chamydomonas psedoperyty
Chlorella vugaris
Geitlerinema granulate
Gladophera ingsignis
Treubaria sp
spirogra.sp
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Scendesmus acuminatus

S.ecornis

Stiogoclonium lubricum

Kirechneriella aobesa

Oocystis eremosphaeria

Pediastrum clathratum

Zygnema collnisianum

Euglenophcae

Euglena gracliia

Xanthopteaea

Tribonema bombycinum

Chrysophyceae

Dinobryon cylindericum

Bacillariophyceae

Order Centrales

Coscinodiscus lacustris

20

Cyclotdla kuetzingiana

C. Meneghiniauma

40

Melosira distans

M. itatica

M. jugrues

Sephanodiscus ratula

Thalassiosira weissfloygii

Amphora normanii

Cymbella helvetica

Diploneis oculota
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Diatoma vulgare

D. elongatum

Euntoia SP

Fragilaria.capucina

F. crotonecis

F. intermedia

F.virescens

Gomphonemia capitatum

Gyrosigma batticum

G. acuminatmun

Mastogloria recta

Navicula cryptocephala

N. symmetrica

N.hynchocephata

N. cymbula

N. tripunctale

N. bacillum

N.graciloides

N. Cuspidata

N. subtilissima

N. lanceol ate

Nitzschia acicularis

N. acut

N. dubia

N. circumsuta

N. filifromis

N. frustulum

N. hautzshiana
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N. gracills

N. longissma

N. microcephata

N.navicularis

N. tyblionella

N.tridentula

N. sigmoidea

N. vermicularis

N.viridula

N. linearis

Neidium offine

Rhopalodia gibba

syndra vaucheria

s.ulna

surirellaovalis

S. capronii

Shelvetica

S ovata

S linearis

Sbiseriata

Teyblionella levidensis

Dinophyceae

Dinoflagellata sp.
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Cyanophyceae
Aphanocapsa quadicauda
merismopedia elegansva
M.tenussima

Nostoc prunifrome
Sirulina laxa

S major

Oscilatoria subrevis

O .formsoa

Phormidium sp.
Chlorophceae
Asterococcus limeutei cus
Beterococcus birus
Chlamydomonas psedoperty
chlorella wulgaris
Dictyochloristragans
Treubaria satigerum
Teraedron. arthrodes

T. caudatum

Soirogra sp.

secendesmus ecorins
Ulothrix moniliformis
Zygnema collnisianum
Euglenophyceae

Euglena gracliia

Phuccus  pseudoscorirokii
Xanthophyceae
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Vaucheria sp.

Chrysophyceae

Dinobryon cylindericum

Bacillariophyceae

order cretrales

Melosira jugrues

220

20

M. distans

100

m.variand

order pennales

Gomphonemia angustatum

Gyrosigma acuminatmun

60

Mastogloria recta

Nanvicula bacacillum

N. cymbula

Nitzschia amphiba

N. hantzschiana

N.hungarica

N. palea

N. roma

Rhoicosphenia curvata

Sauroneis salina

Syndra acus

S ulna

S. vouchera

Tabellaria quadrisepta

Dinophyceae

Dinoflagellata sp.

Ceratium hirumdinella

Cryptophyceae

Cryptomonas acuta

Chroomonas nordstdli
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Cyanophycea

Aphanocapsa quadricauda

Aphanotheca sp.

Chrooccus disperus

Gleocapsa compacta

O<cillatiria  bometii

O. curviceps

O. granulate

O.rubescens

Phormidium sp.

140 20

Chlorophyceae

Asterococcus limeuteicus

Beterococcus birus

Cosmarium caelatumfa

Chlordlarulgaris

Dictyochloris tragans

Gladophora insignis

Macrochloris dissecla

treubaria satigerum

Scendesmus quadricauda

S.bijuga

Oocytis eremosphaeria

Pediastrum clathratrum
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Ulothrix moniliformis

Euglenophyceae

Euglena proxima

E. gracliia

Phucs acuminatus

Cryptophyceae

Crytomonas sp.

Chrysophyceae

Dinobryon cylindericum

| 60

Raphidophyceae

Gonystomum semen

| 40

Bacillariophceae

order centrales

Cosciodiscus lacustris

Melosira arenaria

20

M. jugrues

Stephanodiscus astern

S. hantzchil

Achnanthes offinis Grunow

Amphora . nomanii

A. ocellata

Cocconeis disculus

Diploneisovalis

Fragilaria intermedia

F. crotonecis

Gyrosigma_batticum
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Navicula halophile

N. bacillum

N. engmatica

N. protracta

Nitzschia acut

. cymbula

. palae

. romona

.hantzschiana

. dissipata

. tridentula

. Microcephata

.ignorata

. circumsuta

. Frustulum

. Paleacea

. Trybliondla

.gracinis

N
N
N
N
N
N
N
N
N
N
N
N
N
N

.sina

Pinnularia appendicata

Pleurosigma salinarum

stauroneis salina

Synadr acus

S. vaucheria

S. Tabalata

Surirella ovalis
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Cyanophyceae
Anabana levanderi
Aphanocapsa quadricauda
Glrocapsa rupestris
merismopedia gluca
Nostoc pruniforme
Oscillatoria articulata
O. bornetii zukalila
O subrevis.
O. tenuis
Phormidium sp. 40 20

Chlor ophyceae

Beterococcus birus
Chlamydomonas psedopryty 140 60
Chlorella vulgaris 220
Cosmarium caelatumfa
Oocystis eremosphaeria
Oedogonium minus
Tetraedron mutticum
T. Cadatum

T. arthrodes
Scendesmes dimor phas
S. ecornis
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Pediastrum boryanum

Kirechneriella aobesa

Euglenophyceae

Euglena saguinea

E. proxima

Phucustortus

20

P. sp.

Xanthophyceae

Vaucheris sp.

Chrysophyceae

Dinobbryon cylindericum

Cryptophyceae

Cryptomonis sphagonphila

Bacillariophyceae

order Centrales

Cyclotella kutzingiana

800

Coscinodiscus lacustris

20

Melosira itatica

20

M. distans

140

M. variand

20

Mastogloria recta

Stephanodiscus dubius

Achnathes minutissma

A. microcephale

Cymbella Caespitosa
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Diploneis oculota

Euntoia arcus

Fragilaria crotonecis

Gophonimaia peisonis

G. parvulum

G. lanceolatum

Gyrosigma batticum

G. spencerii

Navicula cryptocephala

N. Lanceolate

N. contentla

N. closterium

N. subtilissima

Nitzschia romona

N. longissma

N. frustulum

N. vitrea

N. gracilis

N. palea

Pleurosigma salinarum

Staeuroneis salina

Syndra acus

S. ulna

S. Vaucheria
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Cyanophycea
Aphanocapsa quadricu
Merismopidia elegansvar
Nostoc pruniforme
Oscillatoria bornetii zukalila
O. curiceps
O. granulate

20
Phormidium sp 100 40
Chlor ophyceae

Beterococcus birus
Mhlamydomonusm psedoperyty 100
Chlordlawulgaria 100 200
Cosmarium vulgaris
Gladoophorainsignis
Geitlerinema granulate
Westella linearis
Spirogra sp
Scendesmes dimorphas
S. ecornis

S .quadricauda
Oocytis eremosphaeria

Eughenophycaea

Euglena gracilia
Lepocinissphagonphila
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Phucus acuminatus 20 20
*P. nordstedtii 20

Xanthphyaea
|| Tribonema bombycinum | |
Chrysophyceae
Dinobryon cylindericum | |
Bacillariophyceae
order centrales
Cyclotella kuetzingiana 100
Melosra jugrues 80
M. distans
M. variand
|| Stephanodiscus astrea 20
Thalassiosira weissfloygii

Achnanthes microcephale
A.normii
Asterionnella fomosa
Cymbella  affinis
C. amphicephala

C. caespitosa
C.tumida

C. helvetica
Diploneisovalis
Diatoma vulgare

D. elongatum
Euntoia pectictis

E. SP

F . brevistinia

Fragilaria.vitescens
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F.intermedia

F. construens

Frustutia rhomboids

Gomphonimaia brasiliose

G. capitatum

|| G. longiceps

G. tergestinu

G. Parvulum

Gyrosigma abatticum

G .acuminatmun

|| G.strigilis

G. spencerii

Mastogloria dranlats

Navicula gracilis

N. bacillum

. Ccryptocephala

. cymbula

. cuspidate

. halophile

. rhyncocephala

N
N
N
N
N
N

. gibbula

*N. goppertiana

N. longissma

N. lanceolate

N muralis

N. tridentula

N. similis

N. subtilissma

N. subhamelata

Nedium offine

Nitzschia acicularia
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N.amphiba

N. Commutata

N. clausi

N.circumsuta

N. dubia

N. dissipata

N. frustulum

N. filifromis

N. hantzschiana

N.hungarica

N.ignorata

N. intermediate

N.linearis

N. microcephata

N.navicularis

. obtuse

. paleacea

. pusilta

. parvule

. palea

. rostellata

Jomana

. sabtitens

. subcopitellata

. sigma

. sSigmoideu

. tryblionella

.vermicularis

N
N
N
N
N
N
N
N
N
N
N
N
N
N

.viridula

N.vitrea

N. sina
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Pinnulara appendiceta

Rhopalodia gibba

Stauroneis anceps

Syndra acus

S.tabalata

| S. vauscharia

|| surirella ovata

S.helvetica

S.ovalis

S.linearis
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.(Belling and sigee, 2010 ; , 1992<,3) S1 Jg¥) adgall 3 ¢ Alall gl dab i dawadiall aladlgll g :(7) @gala
Cyanophyceae Group | Saprophilic | Zone5 | <lajsllah cla s qllak e duqlab | Glak | oMb | Group | Eurysapr | Zone
1 Abigh ) Al | 30-158,0al | dllall dpdaladl | &gl | Jalaa lla obic 4

15-5 bl
Osplllatorla + +
articulate
O. limosa + T
O. subrevis + +
O. rubescens + +
O.tenus + +
O.bormetii + +
Phormidium sp + +

Chlorophyceae
Chamydomonas
+ + +
psedoperyty
Chlorélla vugaris + +
Gladophera ingsignis +
Spirogra sp +
Scendesmus ecornis + +
Euglena gracliia +
Chrysophyceae
D|r_10bryon + +
cylindericum
Bacilliariophtceae
Order Pennales

Diatoma vulgare + +
Euntoia sp. +
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Salall

Gomphonemia
capitatum

+

Nitzschia acicularis

N. acut

. dubia

. circumsuta

. filifromis

. hautzshiana

. gracills

N
N
N
N. frustulum
N
N
N

. longissma

prd

. microcephata

N.navicularis

N. palea

N. paleacea

N. romona

N. tyblionella

N.tridentula

N. sigma

N. sigmoidea

N. vermicularis

N.viridula

N. linearis

Neidium offine

Rhopalodia gibba

Syndra vaucheria

I I I o 1 I o I I I I o I o S I S IS IS I IS IR IS I I

S.ulna

Surirella ovalis
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.(Belling and sigee, 2010 ; , 1992y3) S1 A adgall A ¢ Alall Jaugl) dapb s daadiall clailgd) [ sgd :(8) ala
capdak | N sl clzb
Cyanophyceae Grgup Saprophilic | Zoner5 ‘7\-?5‘;3‘ 31ad) f’l""ﬁ dpaaal) o d& Jalaa il Eurysaprobic 2
515 8 Al el < pdil) L la ed
15-30
Oscilatoria subrevis + +
O .formsoa + +
Phormidium sp +
Chlorophceae
Chlamydomonas
p%dopirty i i i i
Chlorella vulgaris + +
Spirogra sp. + +
Secendesmus ecorins + +
Euglenophyceae
Euglena gracliia + +
Phuccus pseudoscorirokii +
Dinobryon cylindericum +
M. variand +
Gomphonemia 4 N
angustatum
Nitzschia amphiba + +
N. hantzschiana +
N.hungarica +
N. palea + + +
N. roma +
Syndra acus + +
S. ulna + +
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.(Belling and sigee, 2010 ; , 1992&,93) S1 &y c_{yd\ ‘_,ﬁ ‘g_.u\ gl dapbs s daadial) alailgd) jogd :(9) Gala
ek laiodak | s olak s |
Cyanophycea Grgup Saprophilic Z<35ne ::jj -lsggbﬂ 4—\*4::4}‘&9 :S::; h:%)ﬁ.. Grouplla Euryssprob| Z(Zne
dib) gli5-15 :
Oscillatiria  bometii + +
O. curviceps + + ‘
O. granulate + +
O.rubescens + ¥
| phormidium sp n |
Chlorophceae
Cosmarium caelatumfa +
Chlordlarulgaris + + n
Dictyochloris tragans
Gladophora insignis +
Scendesmus quadricauda + +
Euglenophyceae
Euglena proxima + +
E. gracliia + +
Phucs acuminatus +
Dinobryon cylindericum + +
Fragilaria intermedia +
F. crotonecis +
Navicula halophile +
Nitzschia acut +
N. cymbula +
N. palae + + +
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. romona

.hantzschiana

. dissipata

. tridentula

. Microcephata

.ignorata

. circumsuta

N. Frustulum

N. Tryblionela

N. gracinis

N. sina

||+ |+ |||+ ]+ +

Synadr acus

Surirella ovalis

Cyanophyceae

Saprophilic

Gl a h,dl&h
Z\.‘th\j\ 5l sl
15-5

QIQJA c,dl&h
30-15 5 )

e J8 llab
Allal) dpdaalal)

Eurysaprobic

Oscillatoria articulata

O. bornetii zukalila

O subrevis.

O. tenuis

Phormidium sp

Chlor ophyceae

Beterococcus_birus
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ol

Chlamydomonas
psedopryty

Chlorédlla wulgaris

Scendesmes dimorphas

+

S. ecornis

Euglenophyceae

Euglena saguinea

E. proxima

+

Phucustortus

Xanthophyceae

Chrysophyceae

Dinobbryon
cylindericum

Cryptophyceae

Bacillariophyceae

order centrales

Cyclotella kutzingiana

M. variand

o

rder pennales

Achnathes minutissima

Fragilaria
crotonecis

G. parvulum

G. lanceolatum

N. vitrea

N. palea

Syndra acus

S. ulna
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.(Belling and sigee, 2010 ; , 1992cyd) S1 (uwaldll adgall b ¢ Alall Jacgll dapb s dawadiall cilailgd) jgeds :(11) ol
Cyanophycea Group | Saprophilic | Zone | cliqlab | clsqlab | Jiqlak | Glab «ad | Group | Eurysaprobic | Zone
1 5 Akl gl 30 4ad) 3l adall o | Gglill | Jadi Jalaa lla 4
155 30-15 Allad)

Oscillatoria bornetii + +
zukalila
O. curiceps + +
O. granulate + +
O.limosa + +
O.tenuis + +
phormidium sp +

Chlor ophyceae |
chlamydomonusm + + + +
psedoperyty
Chlorélavulgaria + +
Gladoophorainsignis +
Spirogra sp + +
Scendesmes dimorphas + +
S. ecornis + +
S .quadricauda + +

Eughenophycaea
Euglena gracilia + +
Phucus acuminatus +
P.sp +
Dinobryon Cylindericum + +

Bacillariophyceae

order Centrales
Cyclotella kuetzingiana +
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M. variand

+

order Pennales

Diatoma vulgare

Fragilaria virescens
F. intermedia

++|+|+

F. construens

Gomphonimaia
brasiliose

| G. capitatum

G. longiceps
G. tergestinu

G. Parvulum

|+ +|+

N. halophile

*N. goppertiana

N.amphiba

N. frustulum

N. filifromis

N. palea

Syndra  acus

S.ulna

S.ovalis
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