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Study the mechanism of kinetic growth of Algae stuck on various
materials as assistant medium for growth in Tigris River
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Abstract

Identified and studied the mechanism of growth Kinetic for some types of algae
stuck on different materials surfaces which sank in Tigris River as medium for
growth such as awash surface for boats, aquatic plants, and clay . The results
shown participation of the algae: Gyrosigma acumintum, Firgallares capucina var
-valvaire, Diatoma elongatum and Oscillatoria sancta which were stuck on awash
surfaces in the Tigris River. Results shown also the dominion of diatoms algae
Bacillariophyce Class (Cymbella cistula, Diatoma elongatum, Firgallares capucina.
var -valvaire, Melosira granulata. var.connective, and Nitzschia )which stuck on the
awash surface of cane by 76.4% more than remnant of algae. The class of
Cyanophycea (Oscillatoria sancta and Merismopedia glauca ) more dominion by
11.7% than remnant of algae. The class of Chlorophycea (Spirogyra borgeana)

more dominion by 5.8% than remnant of algae.
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The characteristically of Penale's order algae dominion for growth by comparing
with Centrals' order algae which consists of diatoms algae (Bacillariophyce class).
The characteristic of cane more effect than clay and boats by adhesion of most
algae on it during the period of growth on awash surfaces in Tigris River. The
concentration value of ammonia and nitrate are 22.4 and 16.8 ppm respectively
for test of the clay sample which assist for growth of algae such as Oscillatoria
boryana and Oscillatoria sancta. The study identified 25 species for 18 genuses for
different algae with dominion ability of Penale’s order (diatoms algae class) more
than remnant of algae for growth.
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Oscillatoria sancta + +
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G. sp. G. sp. G. sp.

Cyanophyceae 2 2 2 3 1 2
Chlorophyceae 1 1 1 1 - -

Bacillariophyceae

Centrales 1 1 1 1 1 1
Pennales 7 9 9 18 4 5

Total 11 13 13 23 6 8

YRR
a5 Al 5 a5 salall 5 LS sibaaall 5 eiadd) Clladall (g bl JS30 - shanally dailal) Clladall () oS
Ay VA3 ) e pumd ) juad G jasiiise JS mhau¥) @S e Lasga g aie 5 (35305 sl e 4 5
3l «Cyanobacterial or algal mast 4 S bl ol dpdadall yilaall lgde (3l glall jalls JSi
On Jall s LS Catliaal) planly Aiailll (alladall cp o) il dylee Egan ) Al Al jall gils s
Spirogyra s Oscillatoria sancta «lah legle Zaaildll Qlladall il (355 31 5 cualll Canias
s Nitzschia amphibia s Cymbella asperas Cyclotella meneghiniana sborgeana
3 < e 5 Firgallares capucinas Gyrosigma acumintum s Navicula cryptocephala
Suai¥) (a2l mhaud) e 20 Gl e il 5 Gunnilly o 68 b)) sand) Gl [4] 4l jo s
aile ) gl ey Of (Saall o Ala jall 038 (s ) ged) s I o 8 dad g o g0 IS (1
chanally ) sauall ailall GLail1 |z ) A S sale (e JulE 51 8Y Al o) Gl e 35 005 ) sy
AN Aa A5 5 sSOIS Bale e 4y glall 4 330 sl 3lay sall exocytosis ol 1 AYL Gasy
Oscillatoria 5 Oscillatoria sancta sk aa¥l cphll e Ldlaill Qlladall o jids
Firgallares s Cocconeis plasentuall. var.lineata Jis 4 si solall Calladall 4002 5 boryana
Rhoicospenia s Nitzschia intermedias Pinnularia tabellarias capucina. var —valvaire
la¥l 48 e cphll e dbailall 4 55 solall Qs dall ol Navicula  radiosa s curvata
i Al ¢ il/pale 815,22 @l o sasisal) 58 53 e silasle 1803.6 flll o sl 38 538005 Gy
Loula¥) Cldally e s alladall shaadl Jass sl U oSad Al pualin€ 4513 #3eY) jualic (ga (any
e ¢Sl SIS 5 Sl Sl 5 s Sl 5 s SIS 5 o 50l ) 5 0 530 gacall 5 8 snsrinall 5 o guallSl) Lgia
sall saaaall i/ aale 16,8 Axllll il g 53/ aale 22,4 ARl L e Lgie cildaall 50 5500 )
a3 Badeie iy S Lgalil ddaud 53 SLail¥) Diatoms il i solall daiass 3 ¢ paill adn il 5 Callaal)
b leslall o) cadas | A 5) dalae WA Balu s ) oS5 o askaind ) Polysaccharide mucilages
A5 [14] olball A28 jaiall 3 gall Jo Gailiy allall (o ddlidg (3hlia A 2okl Cladanall (e jaS 220
35 3 jall da 5o Jie Al ) il (e psl 5 (2 8 SIS 5 gl adatind e gl Gf ) @13 5 ey
453l ol il Ao sy i il silall aaiae (S 55 Of LS da slall 5 Al izl 5 3oL
gl lld ()5S Ladie Al gy elaa¥) Bl g lladall Guails [15] dba¥) J ol sedl s 4 sl Jal 2l 5
A 50 salall 5 caliall sl o s ladl Jeliill e elall cily a dladly elall 3L scdasd) oLl celall 0
Sele lladall b g il | cdanadl Glld e A 501 alall (Bla ) Jgsy Las 20801 51 sl mhas e
Lemand s lladall @l ) s (0 435S aaalana ) il (525531 ¢ Baaa Gl b Qlladall LA 58 g

51



A 2l ~gbeal) Alaal) baY) L gay 58 e Aaa 2013

O A 8 Gl and) el e Agalil) lladall LA ol&y (jaas 5 gregarious settlement b gdaw e 45 5
algae  Audalll ylaall b i mlaull e 3458 G jantie 5l Gilaand (sS85 UL 5 Ganl) Lgaany
W dal gl ey Al Ol g paas L oS oball gl s A (e el o ) sl A4S s o mast
L cla¥) il paniie Siad off  ccilaall g3 ) jall da ja g sela¥l @l sl (065 e lladall Eaas
Adsall ) sall 5 e la¥) A8y Jasi ¢ oy Hll 5 s i) () 055 (A obaall AS a sy Agda ) = shasdll (g

O e ¢ Adaild) elad dndandl Aalisdd 10035 1360 5 Al ) ) periasal) (halia ) Adiaildl) lad
Qle ) Guaili (Al Bl LSl 555 dgde 30 paili el 3 50 (e Giai Aali Allady Liay) £ L)
Jie calladall g il oy S il @IS [5] Gl 3 sall 7 shans e o) sall s 311 3y 5k (e Lo eyl
Diatoma s Firgallares capucina. var -valvaires Gyrosigma acumintum <lsh
g shall o585 3 ¢ Cpall 5 il g (55530 s e Le8laills Oscillatoria sancta s elongatum
lelie 4 S iy dall 038 peanti 5 Ailall Al (10 43130 4y guine LS jo e Dl ja ) 303l olally ) saiall
sl ) surface wettability S 45k 58l mhasd) @l Glia st Je Jony il jal) &l e e
oSl Ll 58 1) eliall lld ey (pland) dadS) 4ghaslls (sle J mhadl il 4 2
llakall o1 il Calas Gl il < yedal 85 conditioning  film

daailall Clladall e 5, Y1 Gasaall 1430 e Bacillariophyceae (Diatoms)(<be silallyi, saal)
O (il 38 38 jal) a0l oLaall B il 5 jallall 038 5 e 53 20 a3 Ao sil) BpadY) s (00
Al Ciladassall (g S dae 3 le gilall o) 55l 5alas (se Slizad ([18] 5[17]5 [16] Cfisll (e 22l
O al s (30 g SIS 5 gl pdais il gl (G ) U3 3 gay 385 ([19] alladl (e ddlise Blalia S
il giglall aaine S 5 O LS e slall g 4laal) cilydrall 5 selial) 508 5550 jadl da 5o Jie Al <l el
Gadi g Al jy ety [20] At dalse Jly Ay sbeasSll Jal sl 5 A b 5l <l il de s iy
s dglada o) gif e (el 23 AR (e (5215 (555 e el llaall Aals 5 s Glail) 5 jalls
el DA Aa il ulind] A5 ¢ ) g3l dny i Cbpnial 315 3a J9Y 5 A1 jad) Alall Al ) Lgiilial o
423 Bacillosiphon  induratus s Bacillosiphon sp  lalay alicic e dad s o e dulala
Pleuropsis sp sk gid ) jall jadll Qllakall 4230 Nostochopsis sp ik g padll Qlladall
8 B_aball A jadl Clladall Al 8580 s s ) 5 Ay Hl) Calladall A5 ) & sacanl) Calladal) decd]
[21] Al 3 il LS AT 5 250 5a ol e I (1 (2004)

Gila il g calaliiiuy)

sk i Cipae (e ST e LBliailly dladal) £ 531 (lany @ll sl llaaY il 38 e 1

Aaliad) dibu,all 5 oLl (3 sada g (551 5 3 pehad 5 ol e $uaily 53 Gyrosigma acumintum
LG Hal elie () %a

il Capne e diiatle o sadllys (Agsanll ) A giglall lladall s ddaild) skl SSi 2
Led XS Ll a Sl lagdl el s lalad) cle 55 slall (a5 8 JA5 Cildie (e il 4 giny Ll el
i) o all e gl e AlSaY)

osii] Baila) A 5S pall calladal) Ay e A N calladad) 3 )1 saitel) dse 53 golall Abailall calladal) Balpes |3
Bl dul jall ol 481K] dg 1)

Al A0 3 sy Aallaad) 1A mdanly Lali 5 o) sall o Calise e daaild) Cllakll dalles 4
Qllals J dalles dlae J8 daild) Qlladall jlas 3¥1 5 saill i Al Aslall Sldeall (e olaall dallas 5

Asailall
31 sall ehand dalidey ddai Jall Calladall dalles dolee 8 4 a5 A0kl dpladall clialitingll pladin) 6
L)
S
J.\La.é.d\

1. Sutherland,l.W.(1982).Microbial Expolysacharides :Their role in microbial
adhesion in aqueous systems .Critical Reviews in microbiology , 10,2,173 — 201.

52



G axd) —alud) alaal) AilaY) LIS ¢gay 38 e ddaa

2013

10.

13.

14.

15.

17.

18

19.

20

Marshall,K.C.(1996).Adhesion as strategy for access to nutrients .In Fletcher
,M.(ed) Bacterial adhesion : Molecular and ecological diversity ,pp . 59- 87. New
York: wiley.

Lau,S.C.K.Mak,K.K.W.and Qian ,P.Y.(2002). Bioactivity of bacterial strains
isolated from marine biofilms in Hong Kong waters for the induction of larval
settlement in the marine polythaete Hydroides elegans .Marine Ecological
Progress Science 226: 301 — 310 .

Callow , M.E. and Callow m J.A. (2002). Marine biofouling a sticky problem
Biologist (49), 1- 5.

Maggs ,C.A. and Callow, M.(2002). Algal spores .Encyclopedia of life sciences
Macmillan Puplishers Ltd ., Nature publishing Group.

Desikachary, T.V.(1959). Cyanophyta. Indian Coucil of Agricultural Research.
New Delhi.

. Edward G.Bellinger. and David C.Sigee.(2010). Freshwater Algae ldentification

and Use as Bioindicators. Printed in Great Britain by Antony Rowe, Ltd.
Chippenham, Wilts .pp 285.

Kassim, T.lI.,AL.Saadi, H .A. and Salman . N . A . (1999). Production of some
Phyto-and zoo plankton and their use live food for fish larvac Inpress, 1-21 PP .
APHA (2005). Standard method for the examination of water and wastewater, 20"
ed. American public Health Association, American water works Association and
water pollution control federal, Washington, D.C.

Golterman , H.L., Clymo , R.S. and Ohnstad , M.A .M .(1978). Methods for
Physical and Chemical analysis of freshwater .2" .ed .IBP .Hand book NO .8.
Black well Scentific Publications . Osney Nead . Oxford .

Lol of dlaa B _ad) ecnyen G 3A B gl e diaild) Qlladall (2007). sl sl G canild 11

 (2) 4alae | dlarg daala

DL elal s adl Al flaall Aldigh (1990) . Olasds dena (s g 2o S g sbe 12

e gl dndls bl Ganll g Mall adeil) 5 ) 35 il 5 deLdall 4aSal)

Solorzano , L.( 1969). Determination of amonia in natural water by the phenol —
hypochlorite methods . Limnol . Oceanogr . 14: 799 — 801.

Gonulol, A. ; Ersanli, E Baytut, O. (2009). Taxonomical and numerical
comparision of epipelic algae from Balik and Uzun lagoon, Turkey. J. Environ.
Biol. 30 (5) 777- 784.

Kasim, M. and Mukai, H. (2006). Contribution of benthic and epiphytic diatoms
to Clam and Oyster production in the Akkeshi-Ko estuary. J. Oceanogr., 62: 267-
281.

(2002 ) ABlS Dam sl salleae ) s e s cganall g aal ) Sl el 16

. 26-13: (1)7 alas (b pall aslall) dusalall ddae 3l padl dbiall 3 ey 3 dpe Gl sl
P.Patel, M. E. Callow,I. Joint, J.A.Callow.(2003).Environ.Microbiol. 5 : 338.
. M. Faimali, F. Garaventa, A. Terlizzi, M. Chiantore, R. Cattaneo-Vietti, J. Exp.
Mar. (2004). Biol. Ecol. 306 37.

Gonulol, A. ; Ersanli, E Baytut, O. (2009). Taxonomical and numerical
comparision of epipelic algae from Balik and Uzun lagoon, Turkey. J. Environ.
Biol. 30 (5) 777- 784.

. M. Faimali, F. Garaventa, A. Terlizzi, M. Chiantore, R. Cattaneo-Vietti, J. Exp.
Mar. Biol. Ecol. 306 (2004) 37.

lladall g1 9 (ams gk (2012).  Lwec Gl 5 aalisag o JalS 5 lae daale mall 21
G gl a3l Alas el 48 el dnld) Al 85 ) seral) - shandl e diailal)

coll a4 peatinall daslall — o glad)

53



