el il el e Bl
s sl
iyl polal Al 26
Ball asde aud

L) sl il g B ALIRIA 1 30 gSibal) il b oo (gl
ALER pualial) Gany aS) 5 (s giwa 1839 Phragmits australis
Ay Al g il 4

) pie S
1o Anals | Al ashall Al AUS ulae
slall asle & el aghall salgd s Glllia (e e)a sAg

Gl (4
sl el ae uj

2005 — W) daals — ddjeall aglall 4l 3AS [ slal) asle (agyslS

alyai)

L Laa by a.e.i

22023 2 1445



Ministry of Higher Education and
Scientific Research
University of Diyala

College of Education for Pure Science
Department of Biology

Investigation endophytic mycorrhizal fungi the
roots of the Phragmites australis and determining
the level of accumulation of Some heavy metals the
plant and soil

A research submitted to

The Council of College of Education for Pure Sciences University of
Diyala, Partial fulfillment of the Requirements for the Degree of
Higher diploma in Biology

By
Zaid Abedl Azez Ahmed

B.Sc. Biology/College of Education for Pure Science/ Anbar
University -2005

Supervised by
Dr. Rabab Majead Abed . Asst.prof

2023 A.D. 1445 AH



Introduction dasiall —1

25 g dadolad Ale (58 Al alykdll e Mycorrhiza 1h)sSldl mlhiae sl

Gl of oSa dglesll cblall e %95 s &1 ) (1962) Trappe Lal ¢ &8l cblal)
(2012 Gba ) Ly e Salall jphadll yuaie (aii (ye e Al QD (8 Land DSl cibylady
sslall e Obligate biotrophs &yl i)l Leiss dueliall Taluss) & saill o 1g3)0ke a2
Ciliylad s . Sl Bl Gle gt o) (Sar Y @l ¢ Heterotrophic g (e il (gl 2l
¢ sals Renker ) sluall i 8ygeaall Clly Biladl ol b in ol gl maan b DuysSolel
all)  dolall Jleall Calise Jeg Ul auas (A laylaml 1y sSlall cilbylad e ¢ (2005
san dla G Y] Gramineae dlaill 5 Leguminosae ddgadl dblall Lgiag ¢ (20175530
e AL A L Y leelsils Cruciferae  4ulall, Chenopodiaceae 4wl yell lgia Jilsall

(2000 ¢ casaill) agren sf B (53]l oo sana aa DabysSlall i agag G an 13 ABle 13

Lgn e dalse Lgia DlysSilall lbphd limly gas (8 55 (Al dalgadl (e 2220 2a

L5l 8yike gl Ciped ) gl ye Jalsall aal a3 3 ¢ 45l deyla Lgie Abiotic factors

Aojala 5Ly A e DabysSlall culphadl Gla 1agag sjalall Hsually ilasll 431380 paliall dlad) e
L ¢ ptuadll yuaie (o Ll b Baganae WS 585 Al yualial) @i Loy ¢ Laall yualial)
dagantl Al Aol Wl ¢ laslae) (e 25 Hhall O 3 1el) (e o il Lgld Blal) day
@y dnmalall Coll G G DahysSlall byl e ploil @lligh DalypSilall culiplad e 54 pH
aaS 55 3 o) Slly Blal) Gigan B o0 Lol Aaglal) Ll ¢ Alaleially Aol ol 8 e

ailphi o i Ald) jualiall Gads ads ¢ clphill o3 e Dl 3 sagagal) agsseal



Gob oo blall b dasliad) ulee 5)a3 Wiy Calaal) dias e sl e Jand 3) oSl
Load) paliall jan e doas Al dyladll Jagdld) (e daiiall Glomalin cpdlesiSl sale L))
& cas Lskall Ll e Dpand) yealial) omas dlee 3 Tula) L oo BhysSolal) Ll 8 el
o Apgad) cla¥ly bl dild) 550 Jadid Lgaad) dalgadl Ll ¢ Bl Bagag alsd e s
alially steadl) dualig 4510 yualiall (aladial meads o Wil el ddaaall dakaidll
Llall ADall peaniy ¢ gaill ghnal) oyl o Aidal) ye il ) ALYl (gAY Aslasl)
cilyhd dacly LU e dadine Jalgall sda 555 ¢ Lol Ay (peeaty Aashall g Ciliall culall Jaaiy
0335 Dhalaria ;2018 ¢ (j5 315 Jamiolkowska) e\l Ledaliag 45l 8 4 uaill 15l

(2020 «

e gonll G sl e ol slgall Pliialy deluall b 8 Lo gyl Lalaall g,

Cligll da clally dugll b clisldl (I ) 035 el Cllee GBS lally cilislal) (e 308
® Bshd lajiSly clislall oda G (a5 (2011 « Dailianis) Al 2Usill & o)l Je i
Ay Zn elijlly Cr a9 Slg M uizially Cu Lalailly Co i Slg Fe vl giag ALAN jualial)
Ol Galiaial e syl @lyhall &) (2014 ¢ Gill) Pb alally Cd asaealSlly AS g 3l
SSED B e LIS ol S0 Lealaa) 8 LSy 4o et o) S0 Ll e AL
dallead) 8 Lage Dysa (a5 @l ag ¢ (2019 ¢ 05 als Oyewole) 5130 Lacgll 3 53asal
Al e dalidal) liglal) oS gl Al Ao Jead g8 L) @il Bioremediation sl
Al bkl (e laye s HY a3lls Nit JSally Cd asmaalslly P aliayll Jie dLdl) jaliall
Ol ds (e Slahall A8 sy (2023 ¢ g4l Ghosh ; 2023 ¢ 535 Palanivel)

435S) uail) @il eyl cusal Ghall 8 el Cilda e i) bl 1ahysSlall el lad



Abstract

The current study was carried out during the month of May 2023 with the aim
of investigating the presence of endophytic mycorrhizal fungi on the roots of
Phragmites australis plants, which are widespread on the banks of the
Euphrates River in the city of Ramadi in Anbar Governorate - Iragq. The

results of the study showed the following:

» The method of dyeing using ink and vinegar is highly efficient in dyeing the
roots of the common reed plant and showing mycorrhizal structures,

compared to the method of dyeing using acid fuchsine dye.
* All common cane root samples are 100% colonized by endomycorrhizal fungi.

» The intensity of colonization of the roots of common cane with
endomyecorrhizal fungi varies depending on the site, as it ranged between
73.08% in Site No. 1 and 31.17% in Site No. 4.

* Not all plant samples showed the presence of all mycorrhizal structures, as

they appeared in varying proportions from one site to another.

* All common cane samples contained different concentrations of heavy
elements (copper, zinc, lead, and cadmium), which differed depending on the
location from which the plant samples were taken. The copper concentration
ranged from 9.5 mg/kg-1 in the fifth site to 5.6 mg/kg-1 On the third site. As
for zinc, its highest concentration was in the first site, which was 18.8 mg/kg-
1, and the lowest concentration recorded in the third site was 13.5 mg/kg-1.
As for lead, its highest concentration was in the fifth site, which was 1.65
mg/kg-1, and the lowest concentration was in The first site recorded 1.43
mg/kg-1. As for cadmium, its highest concentration was in the first site. It
was recorded at 0.15 mg/kg-1, and the lowest concentration was in the third

and fifth sites, where they recorded 0.13 mg/kg-1 for both sites.



» The concentration level of heavy metals for both copper and zinc in the
common reed plant was within the permissible limit, in contrast to the

elements lead and cadmium, which were more than the safe limit.

* All rhizosphere soil samples of common reed plants are contaminated with
different concentrations of heavy metals (copper, zinc, lead, and cadmium).
The highest concentration of copper was in the fourth site, which was
recorded at 23.0 mg/kg-1. As for zinc, the results indicate that there are
significant differences between the five sites in the concentration of zinc in
the soil, as the fourth site recorded the highest concentration of zinc, which
was 40.0 mg/kg-1. As for the concentration of lead, there were no differences
in the soil between the sites. Its highest concentration was in the first and
fourth sites, which were 15.9 mg/kg-1 for both sites. As for the concentration
of cadmium, the results indicate that there were no significant differences
between the five sites, as the concentrations ranged between 1.5 mg/ kg-1 in
the first and third sites.

* There is a direct correlation between the intensity of root colonization with
mycorrhizal fungi and the concentrations of the elements copper, zinc, and
lead in the plant. As for cadmium, the results show the existence of an inverse
relationship, and the existence of an inverse correlation between the
concentrations of the heavy elements copper, zinc, lead, and cadmium in the

soil and the intensity of root colonization with endomycorrhizal fungi.



