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Abstract

The reduction of water resources due to the iggue of global ¢
the most critical issues facing the designers @planne
Against these challenges, there is an urgent need to im,
use of water resources with suitable options. In this r
wastewater, its reuse in green space irrigation i
management from an ecologic
Effluent wastewater from Paran
growth and performance of thgge types of covey plantgi(Frankenia thymifolia, Dichondra repens, Festuca
glauca) as resistant, semi-resistant i spectively was studie. This study was conducted as
etely randomized design with three replications and the use of
h irrigation treagments of zero (control), 50, 75, and 100% compared to fresh water,
and then the concentrationgf nutrients (N3}P, K) in the plant were evaluated. The results of the Investigations
of plant analysi thi that the nitrogen concentration in the shoots of Frankenia and
Dichondra plants was at
concentrati@h in the sh

ate change and population growth is one of
he development of green spaces in cities.
e e@ciency of water consumption and chain
,d tlﬁsigniﬁcant volume of urban Effluent
iilmportant from the point of view of water resource
view. For this purpose, in this research, the effect of

nd root was less than the optimal amount. The phosphorus concentration in the
er plants was at the optimal level (0.2-0.4%). The potassium concentration in the
nd Dichondra plants was at the optimal level (1.5-5%), but in the fescue plant, it was
nt, which indicated the deficiency of this nutrient. Also, the potassium concentration in
enia and Festuca plants was less than the optimal level, but in the roots of the Dichondra
the optimal level.

itrogen, phosphorus, potassium, Green Space, Nutrients.

Background and Objective: Today, Sewage Effluent wastewater treatment plant is recognized as a new and
permanent source of attention by experts to compensate for underground water resources directly and
indirectly, and treatment basically becomes meaningful when the wastewater is reused. The methods of using
wastewater are extensive and sensitive, including artificial nutrition, agricultural irrigation, industries, fish
farming, and green spaces.
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The studies and researches conducted on the investigation of the use of Effluents in plant irrigation show that
the use of Effluents has had a significant effect on some characteristics of soil and plants. Soleimani et al.
(2023) evaluated the ecological risk and the accumulation of heavy metals in agricultural soils irrigated with
sewage treatment effluent, river water and well water along with chemical fertilizers. The obtained result
indicated that the low concentration of heavy metals and the presence of nutrients in the treated sewage
effluent make this source the most suitable source of irrigation because it eliminates the need of farmers for
chemical fertilizers and less heavy metals It enters the soil.

Methods: The concentration of nitrogen, phosphorus and potassium elements in @hplant was measured by
Kjeldahl, Olsen and ammonium acetate extraction methods (reading with Flame photometer model PFP7)
respectively. Nitrogen in the plant was measured using the Kjeldahl method, which inckudes three stages of
sample digestion, distillation and titration. Phosphorus was measured by a spectrophotometér. The amount of
potassium in the plant samples was read by a Flame photometer.

related to the plant
ffect of plant type and
ere significant at the 5%

Results:The results of the analysis of variance (mean square) in‘he patam
decomposition test in this research showed that in examining the i
treatment type, the measured values of N, P, K in the Stems of co
probability level. Is.
The investigations carried out in this research show that the amou! rogen in the Stems of Frankenia
and Dichondra plants is at the optimal level (2.5-3.5%), but in the fescue plant, the amount of nitrogen in the
Stems is less than the optimal amount. It indicates the sympgoms of deficiency in this plant. The amount of
phosphorus in the Stems of all cover plants iShat the optimal Igvel (0.2-0.4%). The amount of potassium in
the Stems of Frankenia and dichondra plants is e opti 611#.5-5%), but in the fescue plant, it is less
than this amount, which indicates the symptoms of defici int ant.

Conclusions: The investigations carried out in th search show that irrigation with complete effluent
includes different changes on the vegetative characteristics of cover plants, so that each plant has shown a
different response to complete efffuent. The FR, plant is\the best plant in irrigation with complete effluent,
because it has performed wellhin a easure bles on vegetative traits. The FE plant was not
significantly different from the contgol theatment in ation with complete effluent, and the DI plant also
performed poorly in fgigation with complete effluent due to the reduction of some vegetative traits, and it is
not recommended¥or plagting in green spaces with irrigation with complete effluent.

Reffrences:
1. Ali M8h adi, R., 2014. Investigating the changes in soil and plants caused by irrigation using
muynicipal wastewater ts effect on alfalfa yield. Journal of water research in agriculture, 29(1), 35-47.

https://doi.org/10.22092/jwra.2015.101324, (In Persian).

2. Babaj Fini, rajzadeh Assal, M., 2013. Spatial and temporal change patterns of rainfall in Iran.
ScientificW ork§ Publishing Center, Modarres University, 6(4),4, (In persian).



oS dx (P 3N K) olle jobs chile 5 oad aias ML Ol b b1 ST

(-ﬁﬁ:}@&dlﬁwj ’:‘5>Jy43}¢3) ,E..o ‘;vw:' ""9%
A

o6 A ez g ) ol 03l e dildaw F' LSS uus s

A 3

°~\:$-?

- t
L;LAA..‘:‘;LQuiGb)‘d‘@ﬁjobmﬂ"yidrﬂ&bs.:w )}3 L>J|j|jjé.w|h*»):rnduw
BL?»\-!;}‘Ekﬂdwd)tﬁi)ébijlé*auO:u;M‘LdH (% .4.> r""“")’b‘_“"bd"‘ﬁ Byl 54 g cmwlis
J"j,;@*:‘b"’w uwb uL..g: { - "’: 5 2 4.3..>J|.> s»:&#‘ ‘d"wl}g;h?’“w"iifh‘)‘ “TJ‘ @LA g,.:ﬁ..\.a
w,,wﬂ@_,hsu-bd,w,;(b.b | ““ﬁ'eutyﬂ\m@‘.&)—ﬁouw;wj)uuj
‘5\*,@ bch..«‘fﬁ uu,ul L3t 518 Molsl bl JousSU Syl G ot adllas ol kg o0

ot Ol 4 Sl do 3 Voo V0 00 (Uald) i )l
Bl sls DL ol @20 ) gl S 15 ab5)l 5,0 OLLS 5K
S ey S 31 035 B TS 5 LS s Ll 3y (Ao s Y/0-Y/0)
W A 5 i SSls 5 LSSl 3 Ol s V"“L;"’ chle sl o (ho s 0/Y—2/F)
Al e oS pl 5> i ol 3 geaS s ARSOLE &S s j50S

059 5 (Ghaa 3 g0 e LS Rud s(.._\..:\:; 18IS lacslg

aS .L»j_&L;o CJL“: JLAL_:S ‘L-“u;’ﬁu:“) ﬂ) s - '); ) “l 33 (L‘bg:“ﬁw")) o :.}:f QL%L.S
b oer A8 bl Gla L 0T OIS e 5 Kad o sS85 6l e s i OLS Ole s Ol s

#JJAJﬁjLﬂﬂJJJQ‘ﬂQ.};\Jﬁlije.k.id.?-lyw jl.h._. LLS}‘)LL)J)‘-’U.ﬁﬁj' ﬂj\a;i" ‘d&ﬂ\‘\s

U‘JL‘ aﬂjﬁ ‘J:'.J‘j aK.ﬁJl.) 4(_;)')}&:5 oSS s cj.w_'d\*é_% J“"’\"@‘ a}Jf -
kashi.phd@yahoo.com : S5 xS Gy (3K J gs *



iy s el UL St 5 5 05y b e Sl sl
WO cdale u_s oS 53 8 sl tw)ljﬁj sl
b bl Sy 3 Ol olS 53 38 5 e couiliy Sid
1B ol e s sba bty Ol s 4 S Oy
Olis s Jags L Cu .(Kaab Omeir et al., 2020) sl
G seme 1y GosliS Lisu Ol Lol 5l aS sl
el 03305 o Kl e G Ol gy Sl Sl oslin
L 3 et T L amlie 53 Ol Load LT ladlg
e pole SBE 5 Loy o) SR k8 5 Jsb
5Ol SIS 5 S s al 5 0558 hed el
Hayssam et al., ) 55 5ls sxe do s G mlas 3 sl
oS S, » ey Lo J )V Ste 4 oles L ,LT 2013
Sl s oy ChlE GLl 5 measd Col LS (S ey
CL” oLl (Belaid et al., 2012) us EPEINEEY
—obe Gl el Ol b olal a3 (5 s hassy

Jsg):":‘ J;L«.&_} °L:§ (MLQ}M¢Q)‘) t-ej_aﬂ-df_v Lﬁ'\’\"'

LubLAb oLl 4.:1.25 &_Jl—n.m-: )‘ Sd>we 63

Gble 53 5455

<l ) esleul .(Homero., 1998

Do ke 05 SLSL L aimiy 3 Slas S 5 azin
o ¢L>.r..s‘ SLd sl 5 A )3 ol Csay azia s e e
e 3 pedS el Gid e SBle fagn cnl s
0o 5 Y0 i polde 05 JBa b &Sy sbay dls Ll
VoA e /YYO o fay a3 hed CBLE (Ol e e

A o O ol gl ST o ol e i g me w2 S
s )L:J Oeoees (Ghasemi-Qahsare, M., Kafi, M., 2014)
e S Sl S s i s S sl
5 S e S Gble )3 osata (5 el e slS Ol
A r S s 53 Ol sl Ol T &S bl
S Lol s ol o b lgels Glacl 3leslizad ol o
ol 3 ama lshl a5 S s 53—l
N RO R P SICW P

2012) ke sl 50 15 ol 1
s gl oS 2

0 j})&TrSQg_;é}L_,bu)j_:SwU
* . .(Salarian et al., 2017)
osla il — N J‘ Y8 rl;u‘ le.aul.hjﬁ 9 Sllee

sl Sl eslaal s e 0L Ol gLl s Lol
ebﬁ)‘bwﬁt d\)lbogjgstﬁ-&l:—&)_‘.a}fﬂ&_j)
5 Sehs St ks oLl 4 (2023) Soleimani et al. .ol
L oedd golal g5 slis sl 3 S S pans
6oz S ol e ol O 5 wils g, Of (DB wias Sl
Chle S 54 pl Sl odel Covsas doet Azt s ol
Nl Ol js S8 ole sy J:f:_wc;l}b (.S
xs@&gwq@ﬁw;wuw)@uwuuw
33500 O 3 sl lan S 4 OS5l 5
o sl LS e 3l S w |y g5 oK ISl
ol wliag; Of Jold (5l Sl 5 e U
Huw}u)uﬂjmuijwu&)}ﬁ
S R 5 Olow s QLS s (de 5y 5 o
A el SIS a5 sl S glas sl Cjb B s
Al osn clas Lol o sl DLt sl sy s



eslinal L el S wlradal Ol 5l fass cnl 3
Ol g il 5 5l K 63 ooy 5o dbbaial (pl As
SAnskS YT s el s L3 Ol ul 53 o SBL,
53 3 05l 0l o33l e 53 5 06 et o g
el ol wBly (o) patplal Mol o855 oy glee
25 508 e Bl Ll 5 ol as s ed cnl S
5 AE3s YO 5 a3 YO U gl OY 5 aids YT 5 a3 YO
Do b asli¥o 5 aids OF 5ax 300 5 Jld b,e ail?
JSKE il s § 15 35 b adBYY 5 aads OA 5 e s
a3 e LIS 1y By e ONSL dltadas Comd g ()
I P R G e Y R
el s (e LW VO VL s 4 S ol slaplulS
Skt oSS Y Lol on e Sl WY gli)l 5 5 8L
Siolesl S B s adllas ol ol ol oslinal oy
IS a5 556 s b el S b by S
LSS 3) ol 6,8 w55 ol S 655 sl )58l A ol

s Dichondra repens |,0 4SS\ NFrankenia thymifolia

ol 3l esla £ S (Fest‘uca auca &Tts

B @.‘i;’)‘é K73

oLl 5 VP ol

JOINER IR SN We PrS PEI:
31 0LLS il 5l day o3Y slatlesl plonil ) shieas
O3> (2lom ploil el o w4y ) lx Lol S gy, SLs
(SIS 8 03555 S e 5 B et O i3
bl 035 bl S S el 2SOT ade T s

o R3S eiF e S /ee) SE e sl LS S

Hamouri & Handouf., ) 5 f; o a f; o /Y¥Y
(1996
o o iass So b (2017) Mozaffari Hashjin

Gl &l G ol Sleslinal o wOlSal )

R u—‘:‘—‘:‘ﬁ cl.lf)'\ )}.E'..» Q—.’.\ ‘51]3 .C,;'-bﬁ f_.,-:Lgl_.,aﬁ
sl 53 sane ssba 15 o 5 (S (oS5
oS 313 Ol sdal Cvsas @\:j Al ealanal Wyls s 58 6 e

ST WP U P NIC) PAPRCISPN I PR
i .oéﬁijuw iy e s S 05 Sl
R o g lash b (2014) Mohammadi
sl ST gl s g o g pe pole il G
Sl eslial b amig olS 5 Skt s ol Ol i )
st S g5l 7 b ot ol 5 (e
sdel esay amgS (s OIS a5 Sle Sl Jenie
Wis ) oK s PN ole chle 8 5y onl L
bl ol 5l Ol Slealiiul 51 day oS 3 (el 5 b
ol
s S s Sk A, e Sl Fuarst
OBl Ol Sl s Gl ol s esliial a4y a5 ioean
b ol e gl QLS (bl sl ol i
3 sy Dl Gy edd bl Dl ad ) 5 s
) eslizal 3l day adlate —iody OLS Sl obe clile
A el (DL Ly

e g,y 9 309



P

E T

P TR

'
PR TR

. by e 5 bjled Slasiie N Jgdr

Table 1. Desgription of treatments and related abbreviations

- Gl e ¢ 5
} Type of irrigation treatment
100% 75% 50% 0%
FR100 FR75 FR50 FRO (FR) LTl 3
FE100 FE75 FE50 FEO (FE) oI 23
DI100 DI75 DI50 DIO DD 4,51
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Fig. 2. Pots under cultivation of cover plants
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Table 2. Results related to chemical decomposition of effluent wastewater

Dialesl s A el
Test result the Unit Parameter
7.40 - pH
1108 Aol e S (EC) [ sSEcolin
250 (mg/L) 2 8 ke
44 (mg/L) 7 oS ke
124 (mg/L) ) » e 8 o
6.43 (mg/L) ) » e 8 o
0 (mg/L) 2 8 ke (€Os) b s

(HCO3) ol S

0
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Table 3. Results of chemical analysis and type of soil texture in initial conditions

Sl el
o T S Soil Parameters .
o orlesl el i) 3
Result Method of Test a1 sl el )'T Ol ge Row

The Unit Symbol Test Title
A\

8.32 Electrometric - pH l = 1
2870 Platinum Electrode puS/Cm - s 2
15.05 Olsen mgl & p - LG s 3
35 Direct Air-Acetylene Flame Atomic Emission Spectrometric mg/ 4
<0.1 Macro Kjeldahl N% JlsS 035 25 S 5
0.253 Titrimetric C% ocC Mo s 6
Q
10.62 Titrimetric * A)* TNV ok 55 it sl g0 Ao ys 7
‘ 2+
180 Mg/l Caco3 g Ca e 8
48 Caco3 mg/L Mg?* e 9
244 WM/l mg/L HCO; ol S o 10

60 \ Mg/l mg/L CO?%;3 by S 11
il
-
< S sl 12

Hydrometric % Silt S 13
Hydrometric % Clay o 14
Hydrometric % Sand O 15

670y
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Table 4. Anova (mean squares) for the effect of different treatments on the measured characteristics of the shoots of cover plants

Slas o Sl
S ol Slsls Ko 33 Slsls 505 Sl gl o3l a3 JRELpe
Leaf Number Stem Dry Weghit Stem Wet Weghit  Stem Hight ~ Degree of freedom Source of Variable
#* £ #* °L3§ C}"
612.111 77.279 46.221 1 229.356 2 A N
Plant
#* L&wj
29.954 s 1.861 ™ 19.379 3.955 3 e
reatment
145370 ¢ 3.115° 95.282 ° 8.782 * - S g5 X oS g5
PlantxTreatment
sl glas
17.00 0.905 15.574 0.833 RS
error
_ Dl s :
12.07 19.36 17.92 4.59 (003) S ehd o 12

CV%

Ao 3 0 Jlaz! C"‘e Jlsbixs

" and " :non-significant, s

sl 0SSl At sl bl sl Sl 4l & J g

ts for the interaction effect of plant type and treatment type
\ ¢ P
JLWJ-LJ: . .)'j JLMJ-L:: » 3 6;’ Sl a5l CLGJ)‘ )Lo.;.’v‘ oL._s Cy
Stem dryWeigh Stem Wet weig Leaf Number Stem Hight Treatment Plant

4.73 b \ 19.70 ® 29.00 ® 19.25 ¢ FRO
S

27472 32.00° 20254 FR50 Sl

.

é4.19 ol

20.11° 31.67° 20.50 ¢ FR75 FR

28.61 ° 35.67 b 24.75 FR100

27.54 2 22.67° 24.25 FEO

20.01° 30.00 ® 22.85" FE50 AL
6.62° 18.18 ® 30.00 ® 22.50 < FE75 FE
738" 2244 ® 30.67 23.65 FE100
2.90 ¢ 24.65 52.67 ° 14.75 ¢ DI0
2214 19.47 47.00 * 1550 ¢ DI50 | sl
2.60 ¢ 23.70 34.67° 15.50 ¢ DI7S DI
1324 1238 ¢ 34.00 ® 14.00 ¢ DI100
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Numbers that have at least one letter in common in each column do not have a significant difference according to Duncan's test
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Table 6. The results of the analysis of variance (mean square) on the parameters related to the plant decomposition test

Ly .
4.;.,)(,.:.,.[:& Wisy b ddsy 05,0 L oolesls aud oS RO )M’ch‘
Root Root Root >~ Stem olust s Degree of .
: . Source of Variable
Potassium  Phosphorus Nitrogen POtS;;?SI?um Phosphorus Stem Nitrogen freedom
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Treatment
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PlantxTreatment
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Test Error
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