FYA=TYV o o lacs T Jlw AFIA Slgs chans cublags udigo ¢las
32 )3 Pharagmites australis (Vb ol (5Llgs (b))
900 VB ) caodlS U9

Yo Lo
S e el aonds

O YIRS S H P A (A PRCEE PCIN S NS SRRt
o5 o3l b i saSCE 0 (s a0 8 Slskal”

WAAN/Y? :ghpads &G WWAV/N/PY rallio w3l &)L

°03us>
it 5 OV 1 O 5 8 ala by dasl 5 el 1t O e 00 63 01 gy eamarr Sl L idua 5 a0

i G038 5 i eIl 3l s & tted e 3haes (gbae o VT e 31 K l3ls cslos § T cuiS
2> VG (5 olS sl 5B A 1 e sk g SRy cnl g e SOl e el BB Bl o 5 LS e L
A bl S5 oS s WS Lyl

A Jls Lajles 0 S g ST a5 5580 93 b oS s 4 sl DLl - b B s lesT S 2
PSS e S e Ve A T e Yo e on e ols b Bl Calie gl 5 5l 58U Ol 0 eslS
53 el s, Ul al e e 3 sl 6 i VG 5 elS aslis Ol s g o3 5586 Ol 4 SIS s S
A 6, S el Lol S 5 s Slapltl 5 om0 5 slaplal s (.?A:LSC,JALE«J}:A}.,\..{;J? o SlS Loyl s
Glacail v s Sl Ol b3l slajlas 3 38 Colale (2l sl 0L SbdS Jaul 5 s lesl ol tlaasdly
3 g 5 OF JLASH 5 035y (und 3 SLacl s 5 S et wasd dim 8 b oo S5l531 oS o slapltil 5 om0
e L 5 oL sy Ul e baplil o 5l e 5 i Ll (55155 a8 st olS plse slacil,
i Sl s e s BB Ol 5 Ol 53 Vo Cddo b eslS 5 L el 55 4 el 2alS 3 sla S5
elodys S olS olsa slaplil A, B 5 g

A ol s el bl aLS VU e glaplll b w5 LS sl OLES il JS 55k e 6 S 4o

S e s iy Ql}b@aﬁﬁblj:} Sl Jlal 5 eSB glls ey

v.nYU d.l ‘@Yl‘, al:f cr:ﬂéls (5 e \JYU ‘5-\:15 olds

2y oSl s glie 0SS iy Jaizme 09,5 SLolivl 1 ghummo odiums g8
<AV -0 AL OFY 1 ules yals - Amini.malihe@gmail.com : Lo


mailto:Amini.malihe@gmail.com

seoias SYB Lo aneslS 51 Laa 0 Pharagmites australis oY oLS LU1s b))l

Aol S5 b oo bl &S 55l e el S
S oialS Ol kS ) ol 5 oSl ol
Lo 51 Laed VT Gl 5 2alS Jolace gla i, Usls
S et VT JlS Bl 3l5 L » an nosdle
GHSL sl OLS Sl eslizal S e s 3l as Lames
T S 3 Ll S s 4SS edle s
ey o 51 S D5l o5 Lo VT 51 e
.\zﬁrul{&
L5 e el 5 2 (b L o peae sl
aias ) ol 5 sl (LS N RS
ax s Lol s ol leslinal il (6 b Gladlsl
Sl (s aly 5 5rl b (513 o 5 a5l au3a &
A S s Jaoe (ST lin J 2S5 e il 5
iy e VB OLS 58 3 g s 55 sl
Gie 3lpe i 53 gl B 0l s WS 5 e
s 250 3 4t P e s slaplll s
SSl, L alS olsee « Phragmites australis LS
o3ls Ol 555 51 g5 ole Sl s VL kB Sl
I bl s SO Ol 4 0T 5l Ol e oS
5ol Bl 51, .LS ol LUlg Cutright sGuo  Jl
5030 3 5y 5e Olee (el 3885 O 51 5K
SLSon 5 AKSOY (pmmasn M5 S sdalie sl il
L 1y eSS e D VL aS 5 s
23 ub_lﬁtwu aS WS sdalive 5 s YU 5 olS
oS VL LIS ol by g olS Ol b1 S 51 a4l

YL ol 5 e A 00,8 e A VG oS s
ahas o 2V kS 53 1 OF i oS slapldl 55 jole
Taas e 0L e b S T 5l e (s3LSL
53 oS e e s g anlllan l 51 o
B Sl e 28 53 oS ol Ul 5 V6 G ol

LVRY-FY

L g ST s 55 5 oVl 55,5 e G
3 MLl An s iy e ezl ol pena
Ulazsls 13 Kus Jolae 4ol 53 o) gan 4238 ans Lo
slacslo 55 o L5 3w ol soe! 3l s
Sl Il a5 Jpa= 53 o0 Gl S
3o Ot Bdeas (550 5 o SOALSL T e
s S 23U a2l L L s 2L O slal 5
Lo 03,8 w25 ol il 5 S5l by b sl
(il Ogm b T lanils s | eduSa
e el (53l S (LSSl il b sl
Omen oS Sl Y 5 Ll s (53l KIS
oA Sl olen 4ol Ol 1) e 5 eSS
.ox..‘Sdo bos 5505

2 aS i b g S Sl Sl S eslS
38 23k sas Lo en Sdae g 3 i b
ol ghyls 3515 Ol 5 Ll (6l 5 &S o s 4y
LS e 5 o el 3 Jas oS 1 (o0L
A3 egp er_ﬂ sl 05, G b Llht‘Ju“)J
s b e pl s ls DLl gl Il s bl
(SIS Cop yoe i 2lael A Lol &S e pons
Msls =i BT s sl (a3l i adS s pens
Sheded Wigme 036 013 3 55 Gl (Asa o 5 oS O
035d s 55 Lall b ae K 56 lie oS Slsbe

)L:;-l_w “ ng.\.w C)‘jb qC,..A‘ [ U;:)‘Jg .L:JLL;G Coas

&w‘wwﬁjﬁéﬁjmgTGWAQ)@@}:lﬁ

LS ol a5 (65 5LaS glacbag 35,5 L0 ol

Yoo ladk ik Jlew € VYA Hlgs douas cudilags ousigo dlas @ YYA


https://www.ncbi.nlm.nih.gov/pubmed/?term=Cutright%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=24573463

S Gun b g el aaale

juab\:ﬂﬁ')l_cgijj)\' J_AL_AQ‘JJ;QLA.L:;;).LZ
D IS P I A P NI NS P R P KT LGS Wi
LULGMO)jégg_."dbduL“fJu;))|wM rbu‘ (OLG

L e e Of Jaw g

SB Sload 9 500 Dluogiod (s

iy L o3 SOl 4 Sl eslinad b S il
Sopme SLEPH L andl a5 § s o g0
gl oK Ly plsl L SpH & a il
IS Goslae 53 (SoSIl calie el i (oSl
e mlE 5 S el e EC S eslizad b gL
5 s S i 6, Seslll 6l s 5,158 (dsim)
by Lot god pied Clale e 5 A oslind ol i,
i Sal g Sl M ags 8 S gy Sl ol
i AT S 68 LT il Ol 25 S
bt Gl el 55850 Sl el 5 S5 (S o)
Tz bl el 0 JT 8 lie

S g3iigmw gy &3 @b
A_?J;om);a.x_;&_:;:fl_jar;fﬁ&i\.m
e 3 A o3y Dl = Sl Sl e w5l S Sl
5Ll Ol 4 ¥ g 53 SIS g deadal 2d e Vvl
o e 4 Sole o olas 0553 318 Sle a3 A s
.J._lajfcjl;'-J@ﬂa\)wwj\u&az\:g)\y@u
A e 0 e Sl LS 05 S Lo Sl ey
oKws 3l obe clale 6,5 o3lhl Cgr 5 A sl

N

"* 0 esliul (Perkin Elmer ~Analyst 400) 3l -

N

.‘ML;];AJ‘JJ‘DTPALLSJSAJLA}J«))Qﬁﬁ)ls}kﬁz

JUisl )i Ld duwl=zo

YY4 @ ¥ o, lan il Jluw AYAA Hles clouns Cudilags cusige dlae

Sl S aary bdil o S5 O bl s eslS
Y b S ple olS pl S S50 52 S5 58 5S)
YL CkB 5 i 4 Ceslie abex Sl YL ol (6l
35 a0 gla Sl 2VL 3 Wlg e b axils |y ol

53 el o I L e

by 9 dlge
Sbigle )T Jogl puis (yauss 9 (513 33 digad Jal o
o Ol g Ol S Olial 55 Slilel s 1S
(G s S adilaie ly a5 Ol oyl 4 S )5
ol a3 il cpl ol e Nen Ls mlaw ) el
5 B OATET YV T LS oVIYAT L s slad s b
S YATOY VL YAT YA £ T L e gl s,
A oslizal Lajles gl olys aile L S Sl w0 3
3 A plmil g e Bl Vo B Gae SIS Sl 6515 040 gad
N Dl past Sl SO S el ey
(el 5 AT esls ind «Sal pH EC) S lass
ol S el o bl e 5 A (6 S0l
238 Sy e sl S b 5y 0 S as (5,8 31
ju&jjo\uiﬁ;\jlgsutﬁjlﬁsﬁjun\;
eedlS Ol A a (Sl glacs B 00
4 05,5 wlsl 5 5 slad s il 6l 5 (Merk)
A plowil 4z 30 b b a3 (bl eslinal LaplulS
eSKan s OLSGl = L s Ly 55, Ve Sds a5
O S Sodllal s 5 kS Iy o sls S glaeaVT
S U N ST DU SRR
Vor 0 o0 b A ol bl Condg 33 8 es T
Y3 eSS i Ske (ere sAT e e (e
3L MlS - b B 55 OIS YE s e oS 55 LSS
s asls VB S olS e an OIS S s s |

osls ralS sue Vo w bhazealS sl Cogllas Ay 51 s



seoias SYB Lo aneslS 51 Laa 0 Pharagmites australis oY oLS LU1s b))l

revan

I B3 o= i il ds Gl Sl )
29192508 oS sl yeaLb

30 S ol 5 Kb Sl yat V Jod
3y SUsdas e OLES | ilesl plomil 51 L3 esliz
G b Al 5 ol (58 oS L (sl 3Lzl
o3le Olyun 5 35 p 5 Bidos St 3L 5 V) St pH s
Ol cpidmad Al Lo 3 YO Sl 5 ds s VY I
DTPA L s, —So)l—as (o3 Ly a5 5 15
— Djv_lﬂﬁ Y/0 (Diethylenetriamine pentaacetic acid)
el s 4 St <=J§}.l.5

Y (5 obS Ja pae S 50 s 3l w2
A olls s s 5l ol Sl o Sl
5% eo3lS Sl Ol s aeeslS 5b il glac il
o So dlal mla 5 VB S LS lsa slaplul
e 3 STl O3l el o (Y Jsi) L3 S ls s
plod 53 sl 5B ol (Rl 0l o S Lo
Sla e Aol Hlad Ly acslis 55 00 PPM o 4 s jles
Gl o (0 JSK8) Sle amlie s ol ol 5 L
Sl sme Csle esls U e laclale b o lise
Ao clle Rl L Lsls 0L oS 3 5 cpl cdr K

3 S Sl58 JUml s olS LS bl sk 4

.rv%b;
(1) abasl
A o Hlai 050 paie clale
Jes 558 =
e plail jo a5 5 g0 paie clale
Qo5 )9S Ld duwlxo

3 S Sl38 JUml 55 olS SUlS bl sk 4
st 5> b e 55 s ol s 4 S
dwle (V) Js0 b b olsa L;La(,w 5 tinl Sl
s S

(Y) o,
S o L5 0,00 yaie clale

o 3=
aloy b olea plasl o Jla5 5 g0 yate clale

Lo 3lS w) s 9 Aiges JWLT

SLs 5 AlS lacil 53 5 g0 weedlS Jldde ow
Perkin Elmer, ) o3| Gl o&iws 3l eslizad L Lioluls
o bolasad ey 5 ools a5l 28 5 o 50 (USA
Dl 5 eS0T o a5 Excel i3l 5 S
e U Ll 51 S 3,18 ol L1 plonil SPSS
i LSSl 0sa3 5 b S bl 4 Jsds
A bl Ao s S (bl aly s oSS

salaul 340 S 5%2}&4,:& 6\.&‘.5}{‘} :‘ JQJA

oo o R " W
H 2L )
P /. 7. 7.
v/ \V/o Yi/0 ¢A ey S
r.:ﬁ:ls J.céu &A. )""‘“—9 E?
(mglkg™) . . (mglkg™) (ds/m™)

Yoo lad ik Jlew € VYA Hlgs douas cudilags cusigo dlas @YY



S Gun b g el aaale

Y/0 /Y Yo

Yo \/0

oS lse L;uru;\ 23 38 oder Ol 35 S il glachale I bl a5 @L’J ¥ Jssa

Sig = Sl pSle gal3l e Sla o g game slsr glaplhil esls
Geve YYE/YSA et y AL Loy S o
e 1 e Loy S Jls

A% ALY JS e

o ys SO ezl e 3 o SUls 03T bl

L Yee ppm slasles 53 peslS U o 2058 S
Ol 5 s ols pme Ll Jles b avsle 53 Ve r e ppm
L oopldie sl lad s (V JS2) Sl eyl ol
ol il g)ls e Dl eSS i slacbals
Yoo ppm sl VG pesls glaclale s andl ol 55 5l
Of Ll e (St s 5l clale 215l L s Lsls ol

Al IR ol s sk a5 s s slaplll s

Ay & TS ) a0l 518 2ex Yliae ()2
s saelily

Bl a5l Jole Sla e Sl
S Dl Bliie Sl il o e (eslS
o S oS alga Il 3 edlS L e Ol jse) e
e (3501 St iy ol olS 4y 55 5 0T Sbt
(8 ) s S ls pms Ao s G ez

ok i alpr el s OF G Jlde QIS S s
S Sl G aodidy ) DSk e Rl B ol e
8 YL Cas SV ev ppm G Ees ppm glac e s
2l Glael il sy JolS ala 5 S51550 g pueslS
L ple0ladS gl aLS 0355 a5 Csloys S olS
Aol G Slialie b eslS £or ppm YL clale
S @YU LS VB S elS cpl by cledis 5158
A3l a1 1y 03 T (sladama 5 eslS 5 Bl

A mlls s mls 3l ol Sla e S5l
Wias 3 g3l il Ol sl U il lac ble
L35 slspme do s SO bzl v 3 55 VG S elS
QENSPRES)

Al pp gl il it

AT

d
ay

' b
b
C c
ool mm W
. 'y heo

oo Fes

(mgse)

mg/fl b o

oS olsm L;ur\.ulﬁﬁgls)u@qao\jﬁu Ly s\ S

oS el Lgl.:»rl.ljl 23 38 oder Ol 38 b il slacble S bl a4 (—SL“J ¥ Joda

Sig E Sl o Ko @3l3l a3 Ol pgerme (o)) glaplll L eeslS
ofres 00)/TAY YYevY/vet v SRELVALY Loy S
YAV 1 YYo/Y0 ooy ,S Jls

Y@ ¥ o, la il Jluw AYAA Hles cdoune Cudilags csige dlae



seoias SYB Lo aneslS 51 Laa 0 Pharagmites australis oY oLS LU1s b))l

Sig F Sl o il o5l e ) Ol pgeme (o)) glaplll L eeslS
JARE 00)/AY  YYevy/vel v SRELVALY Loy S
ARVANA 1 TYo/ve oy, S =1
Ty MY18/4Y4 Js ol
S sl Bl 5 e 5o L (VL A8 ol ady) 55 o 0 gkl el
5 olS alsa glaelll L 5 cotls dal st o a
D dal st i‘: :L ) b
G e Lo Lajlegs U S8 e LIEIL o K R I l
Slapll Uls ey ol 2alS 51 0l o conlasily o - :h o
cble bl o AL e L BT LS s Mg/l b s

s okS Aiy 5 SslssL iE Yer ppm ol i o pedlS
U i' . ppm C,.hl.‘« L> @LQQ‘J.K BLES) C_,.w\a)‘.} QL.:._' O.NL?
b sie oS glsa bl S 55k Ve ppm
Yo S b esls Vb glaclale s ol ol cslod
5odd oS nla s s Slaphl ol by O
oy Sl it A S Ay (Sl 5 Caen Sl

ol Qb‘ 0 J)J;— BE J‘YU L;o oL:f &‘}A

oLS a3 SLapllil 55 aslS U ezl ks g, 1Y JSO

0L oLS ol ol 3 ueslS Lo ez Ol jas i lie

L sLS alss slopldil 53 osls 316 et oSl o5 515
S S clalas 53 anslS 5l il ke 2l
L o2l 5 G2VL ol QUL oyl 3L e RS
S Goge 53 5 doas e DL oS s slagltl Lo
oslizal o301 bl 53 waslS (5T e gl (VB 5 olS

o St 4 s oS lsa Gloplil 53 1ol maz Ol eeslS 5l Ciliss slaclale S sboly s mls i€ Jgda

Sig  p SlsaoSb @hles Slppsee S/ e slplbleesls
NZETEERY-YA RN oy % Y Loy S o
AR 1 AN bos S Jls
s Y JS Sl

a;jﬂ St Cd olS fss 5 L;uru;\ S35 el St a s oS ELEY L;uru;\ 33 (..:ﬁslSJl.é@.?d)j:SLé Ol s drnls @l:.'. D Joda

k] ol Al raE

S/ fw ) fl.\sl S/ glsn fl.\sl ‘,.,a;ls
JYE4 V) .
e et 0
Y ey Voo
Y'Y o/ Yoo

Yoo lad qautiah Jlew € VYAA Hlgs dosas cudilags orudigo dlas @ YYY



S Gun b g el aaale

+/+8A
LETY
Va\as
LAY

e A

Sig

o3 )T St 4y s oS Seednd sbeplll o ﬁsgﬁdglfﬂﬁsgﬂé;ﬂ:ﬁudugﬁb;l ool s 7 Joda

Sig g SNk @bl Sluppgem S/ e sbeldl el
e EAYA XYY % Y/YAN Loy S
/A 1 ZARR! lacy S J=ls

\is Y/8Ne S sl

4 diin) I pao S 1S JLEGI yljae () 2
lod sl el sl
B sl a5l Jole Sla e Sl
5555 Ol sy blize S 5 il slacals (esls
53 (il SLaphlsl i a5l sl JES! 0l 50) JUis
aglie (Y sa) A3 8 s pme Aoy G ezl e
53 5 e slaslas s JLasl [ g8 Ol e Sl

ol 0l 4.;\)‘ (/\) d).b—

B lols a s b Sl ol Sl S0l

Olen o Ll Jolite ol 31 5 il slazlale ¢ eslS
oS iy 53 Sb aslS Sl mand Cad Olje) Jarans
Jsd) 038 s ime Ao s G el mhae L (VG 5
4S sl olis ol aiyy s o3 5 e Ol anylie (1
Sy Slasl 35 slasles 5 oolS e oSSl

dls sl 3l

oS S L;uﬂ_m & G oS LY Lgu(a\,\il 33 ('.:A.)Ls Jlasl Ol (',:AJLS S il slacle 1 3L Sl 4 e @l:.'. Y Joa

Sig F Slup b a3l 4y Sl pseme i) sbepll/ alss slaplbl eeslS
AR VAT /YA 4 JARN oo S o
VARLY 1 VoY Loy S Jls

Ty EA JS sl

oS el ) slapldil 4 o oS olss Slepldil 55 aesls sk Jlaml ) eSB Ol pe acslxe @Lﬂ A Joda

JUsl , gS6

J'.U )'J.E.d s

IR r|.b|/‘;l|}h c‘J.S‘

r._w;\S

(ARES
LVARYA
C/AYY

VevA

Y@ ¥ o,lai il Jluw AYAA Hles clouns Cudilags cusige dlae



seoias SYB Lo aneslS 51 Laa 0 Pharagmites australis oY oLS LU1s b))l

Sig

oo goms e 5l Ol s 4 Dlallas Sl (gl 53 S
LS S s s g e a8 S s K A5
53 el gl el el BLS s s IS s s
S i ool 51 SG g 53 25 o LS (gl g
sdaliie iy, Sausli 5 adle St oS Soeh s
Sl VG 5 el bl VB el pl by s
Cble s aslS sy g0 s ads A3l e Ll 5 Ogesl 3550
22 5 Sl (e slmplll 5o Gl 2l et YU sla
Pl 5 oo S 0 ST 4 a5 L alsa sl

S s S 5 e

Ay & TSB )l a0l 518 2ax Yliae ()2
s slael sl g
o e oS iy 3 eSS ez Ol s
bl a5l L S sl 0L (0) Jsds s 0llS St
Db psb a dald 4 Lo ady ) 53 pea Ul ¢ S
S opeslS 5 Cale g aies il e )3
oS s 3 Slaplil o s OF e lr 5 Of 53505
= oS 3 eeslS b Ll Ol pl s Al e by e
sy sbls e lale Gl Bl 5 o sl Sl U
Gl el 30 5 4l 3 35 O sdes s o3 (S5m0
o385 Bl e JLIIL ¢ gemme 5 Al e e
ste 5 oz STy VB elS (aslesl glales s
doas e DL ed 3 sbaphisl 5o of e A
o) 3 sl @ eal slacs VL (sl Ll e cnl b
GLaplisl 53 waslS oS ez a5 L 5 5 S eslizul ol

YU (5 OLS s ae S5 30 s H3l w2
eo3lS Ol Ol el s w bl w S L
A (VU elS e s 2l slapltl b
53 s sl S ol Wiy, Yoo ppm CLle oS )
L alie 3 (b3 pme sl 5 Ol 1 OIS s O
Ly odid ol b Sl 6 polie 5 Caleslt Ol tals s
el L sl 53 olesls JUSH 5 aln (slopll o
g by Sl Gl el g Ol esls Bl
Ol VL L5 5 bl 5 olS (sl weoslS VL o &,
Ais 3L e fre ppm Bl 1S oS ol e
Slacol wi; 5 el foo 4 Calles oS olsa (slaglul
Ldd ol Csled s a8 e LS 5k 4 alS
53 O i GRIBIL G o pd e o se oS Aty edlS
sl Slapllil 5 mdans by A (s 5 el
L s ol 3l ol gl S Ly g 57 J6 2l
Ol cp e oS (59,5 52 (VT40) UL 5 (o e glaasily

e o3y alis

2 ealS S 5 Clle LIPS ol o
sl i kS alyy b s O ol Ol ol S Ay L
Sl U olasly palS iy i 05 sl s
WS s S s ol clale L1 el see ool
ms e LS | OLaLS s (slaastli sl s of
T s 5

Il 25 51 2 el IS e il 51 S
R CINE SRR WSS SPRE S RNes I P R ST CW

Yoo lad ik Jlew ¢ VYA Hlgs doaas cudilags cusigo dlas @ YYY



S Gun b g el aaale

jwwjtfcfgb‘}gﬂjw‘éwcuug
Togls Koy SLEPH 5 5 o asle e Ll &

=

e (SlOS e gi Sl ol il 4 a5 L

olS Ay lames 53 qaslS 6 clale 205 L ol s oS A
3 ai) i s sl Sl s U s 158
Slpllsl 53 pans Olye 5 dd oy VG 5 oS (ous
o Slaalie Gb g olS lse Glapl bl 5l i ses 5
Lacds 5 ado) i Cand olS lsn Pl &S ey o kS
S s Jroe il 555 ol sl olS 5 ol Sl
S ells JUasl K ol i VU glac e s
SIS ol Jlazs o lesls 2alS lsn ol o aty
Gl ble i o aalllas 3590 6l s Joos LY
Slopldil &y polis el s 51 onilas (518 8 S 0 sas
edas 0L (ol s esdle il ol s la i 5 lse
Sl sl e Sl (VL 5 e s ety R
o e slasls sl Sl Sl s oK S5ls
o=l 3l el s QLS b 55 558 o g bl S
U il e 3L sk osl5 4 Joaie ok i 3l
aaly )y 5o LS Glacil ;o Ol sdes Jise &S s>
L 5ol o sladd o LIl ol lle s
son e Bl war g Ll el spd e S e
Sla b 5o ) S il o IS5 5 00 ogline 50
S a5 L ennlS L 55 o das e 0L LS
sl i3l Ko ol line Sl s S 53 WL
Ol VL ol g O s oS 055 Jgloee L slods
53 peealS 5 e 5, VL b s 53 33 8 e olS la s
ALS Gl ws;y oS et b bl slasles
ok i olS ales slaplll dd; oS (S 553 S s sdalie

YO @ ¥ o,lai il Jluw AYAA Hles clouns Cudilags cusige dlae

Sasil 4 e JEI U el 3 53l5 LSS LS e
Wl Aal s 3 g 5 cnl s Lapls a3l 5 olS ST

sl gl o LS wlie b s
AL olS (g5l i Olg 2Ll 5 (YY) s
S W3S Ol paeeslS w ea T slasSle LS VL ol
23 psealS Sl e (S s pseelS CBE 5L
b i s ol S s s ol Tl e Sl Al
L YU 5 oYL olS LUl 5 colodsl s 4 o shlas
L e onl 5l ol gl das e 0L eslS 516 (s
oS 55 2 OFA)) DL 5 55 5800 ) 5 ST (glaazil
S § e e 5 ey s gD A S e
L 0T 55 5 el ad 33 55 5 o3l o Slasles
sl il olS Jaw s OF Gl Oljee l3s clale 21530
U ol o go oS 5 51 0350 YU e 36 5 ol
Rl ol 53 QLS cpl alss ol S 055 Sls
Pl el b Ss T ke

Muig))lﬁoéuwduﬂlgl}.&ow))q
2lod s elasl

Yoo ppm clale U aals ks ool s Jlal st
oS Ll laplil i) oo e OF 51 g 5 28l
el JUl 86 lals Ky, Cales 5o anle LB
deL;uﬂugwjﬁj;&,@)j\bﬁslsrs
@qauﬁ))gﬁ>uaw)}b@alﬁp‘ﬂgwom
Wl 3 gdomn Sl gl5a Slapltil 4 OF JSI 5 Ak e

(VYAQ) OlLSan 5 Ol enls pme selios @L... 33
5 OLalS 3 4Bl ez quedlS Clile a8 s S SIS
)l}awj:)‘: ’Fﬁc-:‘;-:*“-]’l-.ﬁ)‘él"'ﬁm”lsw
DMl 5505 0 e iy 53 ALS ol 4 anl Jlal
)j_lap.mnjf@g}i:;o&\ﬁL;La(a\_)u’\gd}ﬁ-lj)é_b’\



seoias SYB Lo aneslS 51 Laa 0 Pharagmites australis oY oLS LU1s b))l

Sl Sl

olilasT el S (ol g el 8
534S b oSl (55 5liS saSils o ulisls
S5 dleS i b ol Sl J pl hee 2850
ol ils —ragsy 5 bl Cslas 035 e ls
Ladls ek cal gl Jole 0 (b SeS S
el o Sl 5 S

References

1. Kleche M, Berrebbah H, Grara N, Bensoltane S, Djekoun
M, Djebar M. Phytoremediation using Phragmites
australis roots of polluted water with metallic trace
elements (MTE). Ann Biol Res 2013;4(3):130-3.

2. Shine J, Ryan D, Limon J, Ford T. Annual cycle of heavy
metals in a tropical lake — Lake Chapala, Mexico. J
Environ Sci Health A 1998;33:23-43.

3. Lasat MM, Baker AJ. Physiological characterization of
roots Zn**absorption and translocation to shoot in Zn
hyperaccmulator and nonaccumulator species of Thlaspi.
J Plant Physiol 1996;112:1715-22.

4. Birch L, Hanselmann KW, Bachofen R. Heavy metal
conservation in Lake Cadango sediments: historical
records of anthropogenic emissions in a meromictic
alpine lake. Water Resour 1998;30:679-87.

5. Parniyan A, Charm M, Jafarzadehaghighifard N,
Dinarvand M. Phyeoremediation of nickel from the
hydroponic environment with the help of horned grass
(Ceratophyllum demersum L.). Sci Technol greenhouse
Crop 2011;6:75-84 [In Persian].

6. Scott SJ, Jones RA, Williams WA. Review of data
analysis methods for seed germination. Crop Sci
1984;24:1192-9.

7. Robinson BH, Mills TM, Petit D, Fung LE, Green SR,
Clothier BE. Natural and induced cadmium-accumulation
in poplar and willow: Implications for phytoremediation.
Plant Soil 2000;227:301-6.

8. Kirkham MB. Cadmium in plants on polluted soils:
Effects of soil factors, hyperaccumulation, and
amendments. Geoderma 2006;137:19-32.

9. Loutfy N, Fuerhacker M, Tundo P, Raccanelli S, EL-Dien
AG, Ahmed MT. Dietary intake of dioxins and dioxins-

SLrplisl 3 amd Ll il 331 s gls 5 a5 LG
Shls = JUal 586 roan s VU s olS s
el lasleg 53 b aas LIl 5 sl sy,
2o o 3 JoS sb welS ol slacil Ad ), slad
Sl 1y a8 VL 2V U5 VG oS ol b
Aol e 03 aedph a3l s 1 OF sdas sk« s
U eloge W5 ile VB G olS sl S5y waxs b
5 ol JUEl 58U Ko Sl 5 4 U Canslis
S O g S D3l a5 o gl VL Uy

.LJ:LL;A wLA mﬁ)ls jb &JJ\:- K] J:.NQ LS‘J" AL::§ d’l‘

like PCBs, due to the consumption of dairy products,
fish/seafood and meat from Ismailia city, Egypt. Sci Total
Environ 2006;370:1-8.

10. Baudouin C, Charveron M, Tarrouse R, Gall Y.
Environmental pollutants and skin cancer. Cell Biol
Toxicol 2002;18:341-8.

11. Naderi M, Danesh shahraki E, Naderi R. Some methods
for increasing the efficiency of heavy metals
phytoremediations. Human Environ J 2012;22:26-38 [In
Persian].

12. Amouei Al, Mahvi AH, Naddafi K. Effect on heavy
metals Pb, Cd and Zn availability in soils by amendments.
J Babol U Med Sci 2006;7:26-31.

13. Ahmadi M. Investigating the amount of some heavy
metals (cadmium, chromium, copper, lead and zinc) in
the crops grown in downstream of Zayandehrood River,
Master's degree dissertation, University of Isfahan. 2011.
(In Persian).

14. Mozafari A, Habibi D, Maliki A, Babaie F. Evaluation of
multi-species potential in reducing soil pollution to heavy
metal cadmium. J Agron Plant Breed 2012;8(3):1-14 [In
Persian].

15. Ebrahimi M, Jafari M, Savaghebi GH, Azarnivand H,
Tavili E, Madrid F. Investigation of phragmites australis
strain in heavy metals contaminated soils. Rangeland J
2012;6(1) [In Persian].

16. Stoltz E, Greger M. Accumulation properties of As, Cd,
Cu, Pb and Zn by four wetland plant species growing on
submerged mine tailings. Environ Exp Bot 2002;47:271-
80.

17. Aksoy A, Duman F, Sezen G. Heavy metal ac-
cumulation and distribution in narrow-leaved cattail
(Typha angustifolia) and common reed (Phragmites

Yoo lad ik Jlew € VYA Hlgs douas cudilags cusigo dlas @ YYF



18.

19.

20.

21.

22.

23.
24.

25.

26.

217.

28.

Yvv

S Gun b g el aaale

australis). J Freshwater Ecol 2005;20(4):783-5.

Guo L, Cutright T. Remediation of acid mine drainage
(AMD)-contaminated soil by Phragmites australis and
rhizosphere bacteria. Environ Sci Pollut Resour
2014;21(12):7350-60

Bouyoucos GJ. Hydrometer method improved for making
particle size analysis of soil. Agron J 1962;54:464-5.

Mclean EO. Soil pH and lime requirement. Chem
Microbiol Prop 1982;2:199-223.

Roades JD. Salinity electrical conductivity and total
dissolved solids. Method of soil Analysis. Pars. Chemical
methods. Madision. 1996. 417 - 35.

Olsen SR, Sommers LE. Phosphorus, 403-430. In: A.L.
Page, R.H. Miller, and D.R. Keeney (eds.) Methods of
Soil Analysis. Part 2. Chemical and Microbiological
Properties. 2nd ed. Agron. Monogr. 9. ASA and SSSA,
Madison, WI. 1982.

Black CA. Methods of soil analysis. 1965.

Walkley A, Black TA. An examination of Deglijareff
method for determining soil organic matter and a
proposed modification of the choromic acidtitration
method. Soil Sci 1934;37:29-38.

Alizade M, Fathi F, Tirabian A. Investigating the amount
of heavy metals accumulation in irrigated forage plants in
southern Tehran. Case study: Vignage and corn. J Ecol
2008;34:137-48 [In Persian].

Lindsay WL, Norvell WA. Development of a DTPA soil
test for zinc, iron, manganese and copper. Soil Sci Soc
Am J 1978;42:421-8.

Zacchini M, Pietrini F, Mugnozza G, Lori V. Metal
tolerance, accumulation and translocation in poplar and
willow clones treated with cadmium in hydroponics.
Water Air Soil Pollut 2008;197:23-34.

Giuseppe B. Comparative performance of trace element

¢ Yol adih Jl YA Sl clasas Cacdlags seoaige dlas

29.

30.

31.

32.

33.

34.

35.

36.

bioaccumulation and biomonitoring in the plant species
Typha domingensis, Phragmites australis and Arundo
donax. Ecotoxicol Environ Saf 2013;97:124-30.

Sarmadi M, Irani M, Ernard F. Investigating the tolerance
and accumulation of cadmium in licorice seedlings.
Environ Sci 2011;3:69-80 [In Persian].

Nourani azad H, Chobine D, Hajiagheri MR, Kafilzade F.
Investigation of copper toxicity on growth and tolerance
of sunflower (Helianthus annuus L.) cultivars SAN-33. J
Biosci Res Iran 2010;4(2):67-74 [In Persian].

Jaleel AC, Jayakumar K, Chang-xing Z, Azooz MM.
Antioxidant protentials protect Vigna radiate L. wilczek
plants from soil cobalt stress and improve growth and
pigment composition. Plant Omics J 2009;2:120-6.

Rahman Khan M, Mahmud Khan M. Effect of varying
concentrations of nickel and cobalt on the plant growth
and vyield of chick pea. Australian J Basic Appl
Sci 2010;4(6):1036-46.

Zarin kamar F, Saderi CZ, Zeinali H. Investigation of
lead absorption and accumulation in different stages of
German chamomile development. Plant Biol 2011;9:53-
62 [In Persian].

Asadi Kapourchal F, Mohamadipour C. Evaluation of
plant overgrazing capacity for plant purification of
Cadmium contaminated soils. J Water Soil Conserv
2012;2:25-35 [In Persian].

Akbarpour Saraskanroud F, Sadri F, Gholalizade D.
Phytoremediation for contaminated soils with some heavy
metals by some native plants of Arasharan protected area.
J Water Soil Conserv 2012;4:53-65 [In Persian].

Isazade lezerjan C, Asadi kapourchal F, Pazira A,
Homayi M. Evaluation of the power of spinach and onion
for extraction of cadmium from contaminated soils.
Second national agricultural conference and sustainable
development, 2010 [In Persian].



Journal of Environmental Health Engineering, May 2019; Vol. 6, No. 3: 227-238

Phytoremediation of Cadmium in Polluted Effluents by
Pharagmites Australis in Constructed Wetland

Malihe Amini'", Narjes Okati 2
1. Department of Environment, Faculty of Natural Resources, University of Jiroft, Jiroft, Iran
2. Department of Environmental Science, Faculty of Natural Resources, University of Zabol, Zabol, Sistan and
Balochestan, Iran

* E-mail: Amini.malihe@gmail.com

Received: 17 Jan 2019 ; Accepted: 15 Apr 2019

ABSTRACT

Background and Objectives: With increasing population, the process of contamination of water
resources has intensified and humans need new and inexpensive ways to refine and improve water
quality. Heavy metals are the environmental pollutants that originate mainly from industrial and
agricultural activities and are found in all parts of the industrial communities. This research was
conducted to evaluate cadmium stress resistance for Pharagmites australis in greenhouse conditions in
University of Jiroft.

Methods: The experiments were conducted in a completely randomized design with factorial
arrangement with two factors and three replications. Experiments were included: cadmium as the first
factor and levels of metal stress including 0, 50, 100, 200, 400, 600, 800, 1000 mgkg-1 soil for
greenhouse experiments as the second factor. The resistance of Pharagmites australis to cadmium stress
at deposition stage to full growth in greenhouse conditions was investigated and the concentration of
cadmium in the underground organs and aboveground organs and soil pots were measured.

Results: results of Greenhouse experiments showed that with increasing in metal concentrations, it's
absorbing with underground organs and aboveground organs were increased. However, impressive
accumulation of cadmium was in underground organs and its translocation and accumulation in
aboveground organs has been reported much less. With absorption and accumulation of metal in
underground organs, ability of plant growth was decreased with changes in physiological
characteristics. Even in respect of cadmium with high solubility in water and significant uptake in
underground organs, have seen stop growing in aboveground plant parts.

Conclusion: In summary results of this research showed that regarding the growth of underground
organs, the Pharagmites anstralis is relatively resistant to cadmium stress, has low transmission factor and
ability to accumulate cadmium in its underground organs.
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