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Table 1 - General specifications of Aquasource hydrogel polymer
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Table 2- Physical and chemical characteristics of the soil samples
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Fig. 1- Soil-water characteristic curves of sandy-loam due to the application of different levels of superabsorbent
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Fig. 2- Soil-water characteristic curves of clay-loam due to the application of different levels of superabsorbent
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Fig. 3- Soil-water characteristic curves of silty-clay due to the application of different levels of superabsorbent
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Table 3- Variance analysis of soil physical parameters under the influence of different treatments

Average of squares —le wpo (wSibe

Cugh) (oo w0y e
. P Lo
Moisture content (%V) e &
213 R
JB Cugb, FEPRES) b3gaswo i &3 ) JUvE
£ osli . . i £t Cadyb 2o Wilang | Dearees Sources of
olS oaliiwl 3Ly HiSe o5 LiSe @R SR e &L of Orl: ces 0
Plant High Low Permanent i I” Saturation  freedom changes
available suction suction  Wilting point Field point
capacity
water range range
(A) 95T slas
35.7 > 17.6** 55.8 = 542.0 > 343.0 > 938.1 ™ 3 Superabsorbent
levels
. o o o wx o (B)sk cal,
24.2 20.1 1.9 783.1 880.9 785.5 2 .
Soil texture
3.6™ 2.8™ 38" 49™ 6.3 10.2 6 AxB
11 15 6.9 1.1 1.2 7.3 22 Error
6.4 20.7 15 18.8 5.9 15.6 - CV (%)

-ns = non-significant, ** and * are significant at 1% and 5% levels, respectively.
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Table 4- Comparison of the means of simple and interaction effect of superabsorbent levels and soil texture on
saturated moisture (%V)

Average Superabsorbent levels (%6W/W) Soil texture
2 1 0.5 0
37.39¢ 52.80° 36.449% 3396°¢ 26.37f SL
42,848 53.70°  44.31°¢ 40784 32.56°¢ CL
53.31A 66.672 5548° 50.70b 40.39 « SiC
5772~ 45418 4181¢ 33.10° average




e S Oloogad (S 1 o y9lST yoddy 5T

(o2 203) (815 Cudybs Cugby p S €L g Cugh) 3l B3l Zobaw Jilito g 03w 1 (51 (1Sl damlilo -0 Jouo
Table 5 - Comparison of the means of simple and interaction effects of superabsorbent levels and soil texture on
moisture content at field capacity (%V)

Siln (P39 w0 3) Cugb, SBl Bole zokanw SG edl
Superabsorbent levels (%6W/W) .
Average > 1 05 0 Soil texture
20.34¢ 29979 20.30F 18409 1270h SL
25578 31709 2580¢ 24.17°¢ 20.62f CL
37.09A 46.472 37.02P 34.07°¢ 30804 SiC
36.05A 27.718 2554C 2137P average
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Table 6 - Comparison of the means of simple and interaction effects of superabsorbent levels and soil texture on
moisture content at permanent wilting point (%V)

(cs')s M)é) WQ-‘?) Ublé 25k C,.b.w

oSl S bl
Superabsorbent levels (%6W/W) )
Average 5 1 05 0 Soil texture
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Table 7- Comparison of the means of simple and interaction effects of superabsorbent levels and soil texture on
moisture released in low suction range (% V)
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Table 8- Comparison of the means of simple and interaction effects of superabsorbent levels and soil texture on
moisture released in high suction range (% V)
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Fig. 4 - Interaction of superabsorbent levels and soil textures on soil available water for plant use (%V)
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Table 9 - Correlation coefficient and mean square error values for different levels of superabsorbent application in
different soil textures
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Fig. 5 - Changes in the saturated water content (85 (%V) of different soil textures due to the application of different
levels of superabsorbent
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Fig. 7 - Changes in the slope of the soil-water characteristic curve (n) of different soil textures due to the application of
different levels of superabsorbent
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Fig. 8 - Changes in the inverse of the air entry suction a(cm™1) of different soil textures due to the application of
different levels of superabsorbent
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Extended Abstract

Introduction

Today, one of the most important challenges of the present and the future, especially in the arid
regions of the world, is the issue of water shortage and in some cases the water crisis. One of the
ways to improve water productivity and better water management in agricultural sector as the
largest consumer of water is the use of super-absorbent materials to improve soil texture,
increase soil water retention, reduce erosion and increase germination. The aim of this study is to
evaluate the effect of Aquasource superabsorbent polymer on physical parameters and soil-water
characteristic curves (SWCC) of different soil textures.

Methodology

Aquasource is a new generation of potassium-based superabsorbent polymers that are
biodegradable and free of destructive acrylamide compounds. In order to evaluate the effect of
Aquasource hydrogel on hydro-physical properties of soils, some experiments in the form of a
completely randomized design with 3 replications was performed. The first factor was different
levels of superabsorbent (0, 0.5, 1 and 2% by weight of superabsorbent/soil) and the second
factor was three different soil textures (sandy-loam, clay-loam and silty-clay). SWCCs related to
all treatments were determined by determining the moisture content of the samples at different
pressures (0, 0.3, 0.5, 1, 3, 6, 9 and 15 bars) using a pressure plate device. Then, to obtain the
soil moisture characteristic curve parameters (a,n,6s,6,) in each sample, two softwares RETC
(v.6.02) and Rosetta (v. 1.1) were used.

Results and Discussion

The results of variance analysis and mean comparisons based on Duncan's test showed that in all
soil textures studied, the application of superabsorbent and the increase Aquasource amounts,
increased the moisture contents at the field capacity and permanent wilting point. However, the
highest amount of soil available water for plant use in sandy loam, clay loam and silty clay
textures was 9.8%, 13.8% and 12.7%, respectively, and they are related to the use of 0.5% wi/w
of superabsorbent in these treatments (Fig. 1). The use of larger amounts, up to 2%w/w, reduced
the soil available water for plant use. This issue can be related to the reducing the interaction of
soil particles and polymers with increasing the amount of superabsorbent application in soil. At
high levels of superabsorbent consumption, the contact of the hydrogel with the soil particles is
reduced, followed by the aggregation of the superabsorbent. This prevents the proper exchange
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between the superabsorbent and the surrounding soil, and thus despite the presence of moisture
in the soil-superabsorbent system, this moisture cannot be used for the plant, so that in all three
soil textures the lowest amount of plant available water belongs to the treatments of 2% w/w of
Aguasource.

The results of statistical analysis for estimating the parameters of the soil-water characteristic
curve due to the application of different levels of superabsorbent in different soil textures using
two software RETC (v.6.02) and Rosetta (v. 1.1) showed that the fit The Van-Genuchten
(Moallem) model in RETC software in all treatments has provided a good approximation of the
parameters of the soil-water characteristic curve (R?>> 0.98). Also, with increasing the amounts
of superabsorbent, the accuracy of the model in estimating the parameters decreased to some
extent.

@0% (W/W)
m0.5% (W/W)
@1% (W/W)
2% (W/W)
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Soil available water for plant use(%V)
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Fig. 1 - Interaction of superabsorbent levels and soil textures on soil available water for plant use
(%V)

Conclusions

Application of Aquasource superabsorbent and increasing the application level of this
superabsorbent polymer (from 0 to 2% by weight of superabsorbent/soil) in sandy-loam, clay-
loam and silty-clay soil textures caused an increase in the moisture content at field capacity and
permanent wilting point. Application of 2% W/W in sandy-loam, clay-loam and silty-clay soil
textures increased the moisture content at the field capacity by about 2.4, 1.6 and 1.5 times,
respectively, compared to the control treatments of each soil textures. However, the highest
amounts of plant available water in all three soil textures were obtained by applying 0.5% W/W
(superabsorbent/soil). Application of 0.5% W/W in sandy loam, clay loam and silty clay textures
increased the plant available water by about 1.23, 1.19 and 1.12 times compared to the control
treatments in each soil textures, respectively. However, the use of larger amounts reduced the
plant available water. At low levels of Aquasource application, the interaction between the
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superabsorbent polymer and the soil particles in the soil/polymer system facilitates the transfer
of moisture stored in the superabsorbent to soil particles. However, increasing the application
level of this polymer up to 2% W/W has an inhibitory effect and in this case, the interaction
between the polymer and soil particles is reduced, which leads to a lack of proper drainage of
moisture from the polymer.
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