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Table 2. Analysis of variance of chemical characteristics of water and soil after irrigation with effluent and ordinary water

PSS e e S el S Oj9r e oSl ay &

\PYITE WYYASYR-a5 YYFYA0A ADFYY/S YNy FOVES\Y FYIYA VAV/YS \ o

ek ek *k Hk *% *% *% *% ek N

s . " w i Colin &

P35S Fe e olS el S ol oS Sl oSl ey .

F ol Folde  F e F i F i F ol Folde  F e - F ol &l &
F e Ol yess

0V/Ya /A £5/5¥ VY- /VA AUy #I¥a YA/YY av/sy ) WO v &5

17204 SN 71 S 2 VLU W & 70 L AL V-V, SN VL SO 7V) A 2N VAR 4 71 7 N 4 7072 ) o
sl -y A AR o[y -IN¥ A\ AL AR AL ¥ Clxaigs

Loyd S o ) Yy pze

55 size D94 NS

(Hhro obizdl £ (S Glay 5 Jgome Ol b bl olo i 5l 5 bl 1 iy S olard sl Shog anolio =Y Joi>

Table 3. Comparison of mean soil chemical pro
ordinary water and effluent (mean £SE

gerties before irrigation and after seven months of irrigation with

SB aigel

boss oL &bl S &40 S diges B G S dgs gyl SB wges S digas
FUEE peeddboas bl e - Clobers o ollboss bl J i =
5% BR NV AWV
PR R /Ay S /oy R ViR oSy
RS VP« NS . Vot y/yye VY S alge
/0 £1./.5 b FRALY +-1\A
0+ \/va? V- YAY P AN AN I
+\\$/0Y £ -V/VY Ab-/3- el /- +./. A
OVAIYA! Fro/vy? > Yeloe? YA/YY? .
£VF/¥D HVE/VF VYA e £\/\2 +-/AD Vi S
YEAY VY YYAIYY? Yo/
. posS .. "
£ [SA +4/00 Yio H\F/¥D £10/YA voo! by
piod jod) (S Sl Colam ((1oyd) (59550 5 (T dlge tan] olowds (Sig pSobe P<0.05 45 jxe gl oaimd Lis by gt 3 (B 98) Sl glite g
(prS S 2 £ 5 ko) sk (520 2
SS 5§ iy kb lagy i plp jhl (o) Sk

2 Sl bosd ] S g o ady) 5 Bls Sy
b dualie > Oy bond bl &5 oig) o)k (v,
oy (P<0.05) sy s, 5 (P<O.0L) slis)
Jolize Lioli8l Jsare Ol b dunlie o Clug b ods (6Ll
ol ili8l 3550 33 (63l dalgd (¥ Jads) ol ol
sl Gl Sl odlisal Sl Gy 18 (slmailie o9 s
P &S Baiod opl bt alde (YY) 3)b 2439 LS (gl
S5 Sl b sly SSy 05 5 Ay dbdaiia ]
uLmLf)»-ea g5 9 Ay 05505 Glllles ;o il ounliie
s kel e ol od g Slay Jl il o » s
5 Soum 35 4 lie &5 oud SIS a0
o Larix decidua o5 sy (ili8l 550 53 (VW) o)
oS My dguty ogad 53 (V) o, Ken o Slsn cldllas
Soo cse luy 0,8 o)Ll Paeonia suffruticosa
bl &S bl p» SB35 abesd o Shs
JLL drsgi dom D 0 o) g SO whind (SB
)‘94 clale uwl)ﬁ‘ » DﬁM.C uLu.u (C)F) .)y.vgo i
Jelgs onl geome o5 2> (core i S PH o
b a8y Gl g Gl lge ol e U

(NVD0) o)l LS 5l glod s

Slal ax g J3 SB cladigad (o & by b
B o &Y 3 g b syl g, Y¥+ 48 3l s
oS w2300 (P<0.01) joline (ol cyia g5l (V=)
doemn o b o (6ylul S b dumlia )3 1, pgyS 5 3o
oy S S Calam 2Ty 4 o3 il ol yondy
€9 9> o L osd old SB > Jlolge g by aud
bocobl oy (ow g Comgd disly (gybolime cgls
G0 pd YYIVE ()58l Cogo ol pd oy dlb dibnd Gl
Slag b oad )l SB 3 298 (g10)3 /0 5 1S
Saget i Ll (7 5 Vgia) 15 (Jgame o L auglio 5
(¥Y) LodyVlo bwg &5 SB Clow d> &4 yole ol
Py 1D pg)S 9 PSS )5 IV J5Us) dgu oAb (el
SE (gl 0l sl jlme s>l pg)S s (p)SokS
S (eSS 2 pS (e 00) V) bty BLE Lawys
ol ol @ by oad e e 2l 5350 Gl
Sl (IS ygbdy 39 sl (p)SkS o p)S e Ar) (0V)
e Jalge a4 Clay 38 (9 > SB > (S 3l
S Shy 9 Sl Sl dlatul ploj «lils clale s
oS 5oyl Kt T g g il PH o § S
(YY) 55 o gm0 (0
_ ) JL iy sbaasuin

Glag b sylal 04 03,51V IS5 )3 &8 (o0l (polal
Ohgy )] )3 (5ylbline gl o) VYo b Jsane o


http://dx.doi.org/10.52547/ifej.9.18.147
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.9.5
https://ifej.sanru.ac.ir/article-1-380-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-21 ]

[ DOR: 20.1001.1.24237140.1400.9.18.9.5]

[ DOI: 10.52547/if€.9.18.147 ]

Oy Lojtonms o (00 oo b edighle dpox ci5y9 g o)l

Foome Ol g Ol b )bl 1 aigS odngy sraasein iy 436 =¥ Jgio

Table 4. Analysis of variance of species increment properties after irrigation with effluent and ordinary water
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Table 5. Analysis of heavy metal variance in species after irrigation with effluent and ordinary water
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Figur 3. Comparison of Content of manganese and chromium (mg kg—1) in the root, stem, and leaves of four tree
species M. alba, M. azedarach, C. siliquastrum and T. orientalis seedlings growing under ordlnary water and water
treatment plant effluent Different superscripts (a and b) in th;e same color column indicate significant differences (p <
0.01


http://dx.doi.org/10.52547/ifej.9.18.147
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.9.5
https://ifej.sanru.ac.ir/article-1-380-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-21 ]

[ DOR: 20.1001.1.24237140.1400.9.18.9.5]

[ DOI: 10.52547/if€.9.18.147 ]

VOO

Ohmeyg Loydasmo g (o doeo dpw ighls des (g9 Ol o)l
Voo s 5 sl VA ol ot Jlo ) sloJSin (ulipgy

(csloyod gy 5 (o)l &l (1325 e ©58) Gladiss o Jls 53 pg)S 5 jiSie JUl 956 o (i) gooS oy —F Joio
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Extended Abstract ) ] )
Introduction and Objective: Today, Metropolises require more green space because of air

pollution, but water scarcity in aried areas should lead to irrigation of unconventional sources

such as wastewater, which due to the contamination of these sources, tree species with high
phytoremediation caﬁablllty should be used. ) )

Materials and Methods: In this study, two-year-old seedlings of four species of Judas Tree

(Cercis siliquastrum LI\'/%' Arborvitaes (Thuja orientalis L.), Persian Lilac (Melia azedarach L.)

and White Mulberry (Morus alba L.) were planted in pots and were irrigated with Tehran West

Water Treatment Plant effluent which contained manganese and chromium from March to

October 2017.

Results: The amount of chromium and manganese in the organs of sPecies irrigated with

effluent showed a significant increase comJJared to ordinary water. All Tfour species irrigated

with water treatment plant effluent showed a same growth compared to ordinary water. The
highest amount of manganese was in leaf and chromium in root of all four species. The lower
than one BCF and more than one TF for manganese in all four species indicated that they were

not suitable for Iphytostablllzatlon of this metal, but all four species (Cercis siliquastrum L.)

(1.87), (Morus alba L.) (2.07), (Thuja orientalis L.) (1.96) and (Melia azedarach L% 1.83) with

a more than one TF are suitable for manganese phytoextraction. However, because BCF in them

is lower than one, further investigation is needed. White mulberry and Persian lilac with a lower

than one BCF and TF for chromium indicated that none of them were suitable for chromium
ﬁhytostablllzatlon and phytoextraction; But both Judas tree (1.39) and arborvitaes (1.04) with

igher than one BCF and lower than one TF for chromium were appropriate to
phytostabilization of this metal.

Conclusions: As a result, Judas tree and arborvitaes, which have both the ability to
hytostabilization chromium and the ability to phytoextraction manganese, are the best species
or the phytoremediation of these two elements in soil irrigated with effluent. Equal growth

parameters of all four species after irrigation with this effluent indicated that reuse of Tehran

West Water Treatment effluent can be an approach to compensate water scarcity but further

studies and monitoring of conditions in order to select the most suitable species for

phytpredmediation of heavy metals as well as long-term effects of irrigation with effluent, are
required.

Keywords: Bioconcentration factor, Heavy metals, Phytoextraction, Phytostabilization,
Translocation factor, Water scarcity
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