3 Jua gall daala
8 ) p gl 20 23S

sl O gl Gy dilagiceal) qlladall duiig das i dual

Soin Adiblas b

‘f‘lhl\ g pdla (ra

iyl
Aty

Galad) Jelaw) b Clugs .2

Y.Yvy
p FAREYS



aAl)

Qe Bl Aaal) it 3 Ayl ashall Bl 40S /demgall dmala 3 dudall Cpal
G o oY (el slen) ddase & Jeasall daals anls Crinalum magnum suas 4l
i) Al lgde Joasiiadl Wl o) sl pessl g GoS) Gus 3l
dubed aaasy g Crinalum magnum \Qd @33 Ll oY)y Gomontiellaceae
o8 el ALjal) ga Alall 22g] Zagill DNA aisal jie Lsil) Jelitll il dsiomg sl acl il
Laluad) ey

Ll 5 . lages o Al oleddl Gy 535 A Al e Gl ladll cual
Loy o8 Alall gl SO eyl dagll o Anall g Caplily cdngall ABSD s e
Lgal) KU ded al Cualig dopemy 486 (1.70) Ajall 9o Juzadl (3225 Cua Chu 10
¢ /p3le(195.0) Aoyl sginally ¢ ilfaale (90.0) )5l (sginddly ¢ jilfarls (890)
caugl U ded o) cilSy gyl Pl Jo uladll e ddlal aae xie
O bl cujelaly cpaladll 315 ol haan) e gaill (alédsl miln cijelaly (8.88)
Ssinally apay 4SS (1.83) sai Junmdly  « jil/a2le(900) digsll ALK dod el
vl oY il s aale (127) SBadl ggisally < lfaale (900) (g5l
aad ol claug cdug ) el o agealll (aea ddlal aie die dllyg (8.66) el
il inal gy cpianill e sde Guldl sl 3 o pale(870) ausall 4LSU
sl a5l Bl are vie (8.33) imasuedl G g i) sy ¢ ilfaile (180) elsil
Al ALl Galaall adlad) SSIEN olat Aulin L) g el Aall ol g paall 4lsal)
Gy Cps (A edball ) asaaal€ll Gaae adlal ade die dajeas 4ES (1.73) aball gar Juaidl
GYpala(85.5) g sll  (gginall 4nd by ¢ ilfpile (870) dugll AESH Had ool
el dacaly dnelie @bt Laagly chugyd)l Aiall e S8 Gaee L) e xie
3 conn e IS Al Colaall o Jle S5 ool e U &l jrall dueg paall Lol
Aljal) 35S Tagal) Jlas Jasg]



Giled 3 (( Adhad) cilbaall)) Lm Sl gl ol casiliaslly 4l clagaill shal
gl gl Al el (Bl cngyuall ) catlipgSl aduagl il an):
O Auhall glaliad elogll Byl dnpd af Caaglp Y clmll clowgdl) Sligl el I Gl
(34-11) sl 5m dny dad cutly Cin b <3y Bt (red DA assio 4n 3 (43-3)
Cag Gl Jh Dla dafipe il aglgSl aduagll o8 blds o) ged D
Jangl 5 o/ g Sile (1067) sl g DS dumitiing auf iams 5)Sile (4439)
oY) alagy dded) ales e pe Alae Lae abane (Sl Juag 4ad gl
psdlSl Jpue g A0S Bpeand) Ll ¢ Ay paall cillanall (8.13-7.21) c zsli (sumg gl
) Ll calidll el DA L ilfaake (1020,1500,2490) sl o) s 38 . o gaassinally
ey AN Bl ¢ lfaile (182,310,510) by canall duad DA cilaid ol
—231) o Lugadl lbaall o byl a8 gl L Al de aguiaaly oIS
slaall e L Caemaly Slbadll 3L e dae ailie (s el Mo ilfaale (1449

o) illy Caliugally ilany oISl g dpac el fie 4l ciliagaill

50 Da 2l Gl sl b llaball (uin (37) disad aslaldl Culall e

NUHIEON [y SVENppE: 13l o€ Crinalum magnum gsill ol Al



Summery

The study was conducted at the University of Mosul / College of
Education for Pure Sciences, as the current study included the registration of
a new isolate Crinalum magnum in the name of the University of Mosul at
the station (Hammam Al-Alil) for the first time in [raq. Crinalum magnum
by determining the sequence of the nitrogenous bases of the products of the
replication reaction of the DNA sample of this isolate with the standard
isolate in the GenBank.

Then physiological experiments were conducted on the isolate to study
the effect of some heavy metals on its growth. And its ability to form
biomass, and the results of the study showed that the suitable culture
medium for the growth of the isolate is Chu 10 medium, where the best
growth of the isolate was achieved (1.70) with an optical density, and the
maximum value of biomass was (890) mg / L, and the chlorophyll content
was (90.0) mg / L. , and the protein content (195.0) mg/l, when copper was
not added to the studied isolate, and the highest value of pH was (8.88), and
the results showed a decrease in growth when continuing to increase copper
concentrations, and the results showed that the highest value of biomass was
(900) mg/ L, the best growth was (1.83) as optical density, the chlorophyll
content was (900) mg/L, the protein content was (127) mg/L, and the final
pH was (8.66), when cadmium was not added to the studied isolate, and the
highest value of biomass was recorded. (870) mg/L, on the fifteenth day of
incubation, and the protein content reached a maximum of (180) mg/L, and a
maximum rise in pH (8.33) when cadmium was not added to the studied
isolate. The studied isolate showed that it is sensitive to high concentrations
of heavy metals. The best growth of the isolate reached (1.73) optical
density when cadmium was not added to the isolate, while the maximum
biomass value reached (870) mg/L, and the chlorophyll content value
reached (85.5) mg/L, when nickel was not added to the studied isolate.
Clear phenotypic changes were observed for the studied cyanobacterial
isolate that was isolated locally with the use of a high concentration of heavy
metals individually, as it was observed that the strands that made up the
isolate decomposed.



Physical and chemical tests were conducted for the water of the sulfur
springs (for the various stations) and included temperature, electrical
conductivity, pH, hardness, total alkalinity, chloride ions, sulfate ions,
phosphate ions, and nitrates. The air temperature values for the study areas
ranged between (3-43) degrees Celsius during the months of February and
July, while the water temperature value reached (11-34) during the months
of August and February. The electrical conductivity values were high during
the fall season and recorded (4439) microsiemens/cm and low during the
month of September (1067 microsiemens/cm. It was observed that the
electrical conductivity value was higher at the Adaya station compared to the
Hammam Al-Alil and Tarjla stations. The pH ranged between (7.21-8.13)
for the studied plants, as for the total hardness and the hardness of calcium
and magnesium. The highest values were recorded (1020,1500,2490) mg/1.
During the winter months, the lowest values were recorded during the
summer and amounted to (182,310,510) mg/L, for total hardness and
calcium and magnesium hardness, respectively. The sulfate values between
the studied stations ranged between (231-1449) mg/L, as the Adaya area
appeared to be superior to the rest of the stations. The rest of the water
samples were subjected to chemical tests such as basicity, chlorides,
phosphates and nitrates.

The biological aspect included recording (37) species of algae in the water
of the sulfur springs during the study period, and the species Crinalum
magnum was dominant in all stations.
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