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Table 1. Physical and chemical properties of the soil.

s e o8 s al o Sl s o
sl > [ o & ot b . s
T e K S o bl e Solds
Soil  Available  Available  pygilaple Available  Available  Available ~ Calcium ° SSS
texture  Phosphorus  phosphorus copper Zinc iron manganese Carll)(;nate pH EC
0 B N 1 1 -1 Equilibrium -
- (mglI™) (mglI™) (mglh  (mgl)  (mgl) (mglI™) 1 %) (dS/m)
Loam 27.1 1323 1.382 3.2 6.15 7.05 13.75 7.27 5.62

i Salasys ®

adlais OF plad g S5 -Y s

Table 2. Chemical properties of the water.

olens ol s

P S el LB R podS (e

pH EC NOg_ PO4_“ 8047 Ca++ Mg++
- (usm™) (mgl™) (mgl™) (mgl™) (mgl™) (mgl™)
7.99 660 24.48 0.37 1211.38 1282.56 4317.44
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Table 3. Some characteristics of superabsorbent polymer, used in the test.
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superabsorbent polymer

A200 ST, 5
Super water A200

Al Je ST

Acrylamide

Sl

Characteristics

Onl omedis 5 ey o3y s oy oS0
Rahab Zarrin Co, Iran Polymer and Petrochemical

Institute

STy — el S STk 8

Copolymer Acrylic Acid - Potassium Acrylate

NS
Granular
Sl
Anionic
FRIRY

non

FRIRY

non

190

LS)'J_}:""("&’, eKﬁJ.J‘MaJﬁ
Polymer group, Hakim Sabzevari
University

Aol S SToady S 5 el e ST

Acrylamide and copolymeric acid

[ESEX7
Powdery

Sl
Anionic
FRIRY
Non

3,1
Non

220

eu\;s.,\.:b:

producer

bord Jgo b

chemical formula

oAb
form

ok
load

Cos 9 32

Smell and toxicity
u] BL \:/.;.bk?
Solubility in water

@) s Sl Cde ae b

absorption capacity of urban

AYAY Il Sldlas il ol sn Slabs lau o ST —§ J g

Table 4. Monthly average meteorological data in the case study, 2014.

Sl s Bl

Q)‘f&)é}gb

s sk SHL - ; .
Relative humidity Rainfall Minimum Maximum
(%) (mm) tempoerature tempoerature Month
§©) (°C)
ey
29 2.4 16.9 275 R )
May
ls o
22 32 207 32.8 s
June
2 0 23.5 36.7 »
July
|
15 0 25.6 37.5 o e
August
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Figure 1. Installing and setting up the porous clay capsules in depth of 40 cm and 15 cm intervals.
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Table 5. Characteristics of porous clay capsules GB;.

Sdoods S IR
Hydraulic Feature Morphology
;Wt\-":’ JAJ.;T ;WW Soliag s Lis Jsb ol ks
Radius of wetting discharge Depth of wetting Hydrostatic pressure length E.xternal
(cm) (L/hr) (cm) (K.pa) (cm) diameter
(cm)
20 1.3 52 50
12 3.5
20 2.5 59 80
20 3.5 75 100
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Figure 2. Irrigation methods and superabsorbent polymer effects on volume of water consumption.
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Figure 3. The comparison of soil moisture changes trend in irrigation methods without superabsorbent
polymer treatment.
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Figure 4. The comparison of soil moisture changes trend in irrigation methods using superabsorbent polymer A200.
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Figure 5. The comparison of soil moisture changes trend in irrigation methods using superabsorbent polymer
Acrylamide.
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Table 7. The variance analysis of turf grass color and density and root length.
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Figure 7. The superabsorbent effect on root length.
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Figure 6. Irrigation methods effect on root length.
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Figure 8. Comparison of the interactions between irrigation and superabsorbent polymers on root length.
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Abstract

Background and Objectives: Iran is always encountered with water deficiency and frequent
droughts because of locating in the arid and semi-arid regions of the world. In recent years, attention
has been paid to the protection of urban water resources, especially green space irrigation. Due to the
key role of grass in designing and constructing green space and its high importance in community
psychological safety, maintaining the optimal quality of turf grass is essential throughout the year.
The current experiment is conducted to provide the amount of subsoil moisture requirement and to
stimulate root length growth compared to conventional methods.

Materials and Methods: The research was conducted in 2013-2014 in Agriculture Faculty of
Tarbiat Modares University, as split plots based on randomized complete block design with nine
treatments and three replications. The main factors included sprinkler irrigation (control),
subsurface irrigation using buried porous clay capsule and consolidated irrigation and secondary
factors included the lack of using superabsorbent, using A200 superabsorbent and acrylamide
superabsorbent. Irrigation was carried out on the basis of soil moisture. During the experiment,
the changes of soil moisture content, volume of water consumed, turf color, density and root
length were measured.

Results: The results showed that the changes of soil moisture content was constant and had
the same trend in all treatments. In addition, the soil moisture was always between the field
capacity (FC) and the management allowed depletion (MAD) and the plant was not under
water tension. The results of this experiment showed that the volume of consumed water in
sprinkler, consolidated and subsurface irrigation treatments were 7158.4, 4972.6 and 4243.8m’,
respectively. In the subsurface and consolidated irrigation treatment, the volume of consumed
water decreased 41 and 31% respectively, compared to sprinkler irrigation. This reduction trend
was observed in the use of superabsorbent, in such a way that the subsurface irrigation treatment
along with superabsorbent (with 51% reduction) has shown the least water consumption in
irrigation. Irrigation method treatments had a significant effect on the root length. The highest
root length was observed for subsurface irrigation (23.56 c¢cm) and the lowest observed for
sprinkler irrigation treatment (20.50 cm) that was significant at 5% level. In addition, increasing
superabsorbent increased the root depth which was significant at 1% level. Also, the results
showed that the density and color of the treatments were not significant.

Conclusion: According to providing water requirement of lawns with buried porous clay
capsules irrigation system, this method is recommended as a novel irrigation method to optimize
water consumption in urban green space.

Keywords: Subsurface irrigation, Turf grass, Deficit-irrigation, Superabsorbent
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