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Table 1. Physical and chemical characteristics of the soil used in the pilot design before construction
(date of testing: November 8th, 2016)

EC
ds/m

T.N.V  Total N
% %

Olasuie

o pH
Specifications

P

ave

ppm  ppm

K

ave

0.C
%

Fe
Ppm

Zn
ppm

Mn
ppm

Cu
ppm

SP
%

Collas 350>
Desirable
range
According to
WHO
Y Ges
Depth
0-30 cm

<2 <10 >0.15

5.03 10.2 0.01

15

14.8

350 1.5 8-10

308 023  6.84 032 4.9 1.22 30.09

Yeo-Fe Gos
Depth
30-60 cm

3.01 8.05 11.8 0.02

14

216 0.09 45 0.42 094 2834
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Table 2. Physical properties of the soil used in the pilot project during two stages of testing indepths of 30 and
60 cm before construction

o O s
Specifications y Silt Texture
ollae 350>
(Gl 20-30 40-50 30-40 =) £
Desirable range Clay loam
according to WHO
Depth goe 26 50 24 D ) p3)
0-30 cm Clay looney
Depth soe 26 64 10 & o 3
0-30 cm Clay looney
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Table 3. Chemical characteristics (anionic and cationic) of the soil used in the pilot design before construction

S digod 30 b ygwl g byeils
Cation and anions in the soil sample (megq/lit)

&9-«75‘1 oo
Slasis co, HCO, CL SO, o=l ca Mg Na o= SAR  ESP
Specifications Total Total
anions cations
Desirable < <9 <10 - <8 <6 <8 - <10 <15
rangeaccording to
WHO
Depth 50e 2.1 2.7 3225  17.25 106 10 24 72 106 17.46  19.39
(cm)30-0
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Table 4. Physical and chemical properties of the soil used in pilot designs after construction (date of execution:

March12®,2017)
olaseive 3 EC TNV TotalN Pava Kava O.C Fe Zn Mn CU SP
. . w PH 0, 0, 0, 0,
Specifications Depth  ds/m 7o %o ppm ppm % ppm ppm ppm ppm %
Collas 350>
Desirable range - <2 6-8 <10 >0.15 15 350 1.5  8-10 2 6-8 1-2 -
according to
WHO
pilot 1) &bl 30-0 3 831 125 0.01 5 90 011 74 042 63 112 30
pilot2 Y &bl 30-60 2.04 818 125 0.01 6.8 51 004 57 034 42 068 258
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Table 5. Chemical characteristics (anionic and cation) of the soil used in the pilot design after construction

S diges 10 byl g bayeuwils
Cations and anions in soil sample (meq/lit)

. Eyoe Egoimo
Slasle ° PH Co, HCo, CL So, 20wl Ca Mg Na 20%5 SAR  ESP
Specifications Ds/m Total Total
anions cations
u5l.|a.a Sga> <2 7-7.5 0 <2 <9 <10 - <® <6 <8 _ <10 <15
Desirable range
according to
WHO
pilot &bl 3 831 2.1 42 19.1 1 345 12 Y 124 345 447 377
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Table 6. Mean of qualitative characteristics of well water and refined wastewater and its comparison with
the maximum permitted or standard range

salily ) oz ol Sl Ol o § banzrn cilis ylolus
Parameter Unit Well water Wastewater IRNDOE
pH _ 79 7.13 6-8.5
PO, wlad Mg/L 0.2 2.71 50
ol s Mg/L 4.77 19.76 _
sk 0 Cend _ 1.08 2.75 10
*SAR)

EC ds/m 0.97 0.78 2.5-7.5
Mg oo e Meq/L 4.41 2.14 8.2
Na o Meq/L 2.15 4.73 _
Ca gunds Meq/L 30.1 3.8 _
K aslis Meq/L 0.04 0.42 _

s Ry
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é
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0
B gy 2l oelas |
Height of canogy 569 08
o gy gli b
Canopy diarneter 212 440
= Sudsb Sl
Average leaf length 2 €0
Al Jgb iul;sl
Increase the length of|the 50 65
stem
¥ ablw wwlis (aSile
Average stern thickness 2.7 %
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Fig. 1- Average growth rate of plant organs
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Fig. 2- Physical and chemical characteristics of the soil used in the pilot design at the depth of 30 cm
before and after construction
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Fig. 3- Chemical characteristics (anionic-cationic) of the soil used in the pilot scheme at the depth of 30
cm, before and after construction
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Introduction: Due to the development of cities and increasing water consumption per day, a large amount of wastewater
is being daily produced. The use of refined sewage in irrigating the green space prevents environmental pollution. This
research was carried out to investigate the effects of refined sewage treatment on plant growth and its effects on physical
and chemical properties of soil.

Material and methods: After studying the research carried out inside and outside the country, a certain geographic area,
facilities and equipment were evaluated. Then, with coordination with the related organizations, this study was carried outin
Shahid Bagheri highway in Tehran. Irrigation of the plants as treatments were done as a completely randomized block de-
sign (CRD) under through two treatments (100% wastewater and 0% wastewater (well water which is the current irrigation
system)). Considering the irrigations as treatments for green space plants, characteristics of the applied sewage which was
provided from wastewater Ekbatan treatment plant the effects of midterm period use of effluent (in one-year) physical and
chemical properties of soil was carried out.

The effect of irrigation with treated wastewater on the vegetative characteristics of selected species of green space (donut)
by clay meter was recorded every three days regarding to the curved parts of the plant. Due to the limited amount of waste-
water parameters and in order to verify and evaluate the results, the quality of the waste water was measured monthly in

Ekbatan’s WWTP laboratory and was compared to the standard of the Iranian Environment Organization.

Results and discussion: By studying the role of wastewater on the growth and maintenance of urban green spaces in
the form of a pilot study, the possibility of reuse of the wastewater from the sewage treatment plant of Ekbatan town was

assessed. The aim of this study was to identify sustainable water sources in order to maximize the wastewater recycling

*CorrespondingAuthor: Email Address. s_partani@ut.ac.ir
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for the implementation of human ecology goals for sustainable development. The results showed that the effluent was in
the permitted range for irrigation of green space. On the other hand, to investigate the effect of treated wastewater on the
soil before and after the experiment, 18 soil samples were randomly selected, nine of which were sampled from 0 to 30
cm depth and nine others from the depths of 30 to 60 cm. All samples were mixed and transferred to the laboratory. The
physico-chemical properties of the soil were measured at both depth ranges. The concentration of each element was within
the standard limits, which is a proof of the non-contamination of the soil. In other words, the use of wastewater for irriga-
tion does not lead to soil contamination and irrigation with wastewater causes an increase in the nutrition and fertility of
the soil. Also, the growth rate of the organs as a function of the treatment conditions during the experiment had a significant

difference.
Conclusion: In general, the results of this study showed that the amount of physiological parameters of plants irrigated with
wastewater was greater than that of well water. Therefore, it can be concluded that the use of wastewater for irrigation of

green space is possible and has no negative effect on soil.

Keywords: Green space, Urban wastewater, Soil pollution, Irrigation efficiency.
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