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Table 1- Physical and chemical properties of tested soil

S 9 Sl
Property Amount
Sk el S o9
Soil texture Sandy loam
o 66
Sand(%6)
Sl 19
Silt(%)
o) 15
Clay(%)
(> ogato p > 272
Real density (mg m™)
Bulk density (mg m™)
ﬁl“" Loyd 33
Degree of saturation(%)
e 7.85
pH
oSl e 0.90
EC (dSm™?)
095 0.021
N (%)
e . 8.00
Phosphorous (mg Kg™)
el . 140.00
Potassium (mg Kg™)
S o 033

QOrganic carbon (%)
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Figure 1. Absorbed water percentage by superabsorbent at various times
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Table 2- The effect of different polymer treatments on soil moisture

Soss digeS dad oSl JIETe
Treatment Minimum Maximum Average Standard deviation
1 A 1.03 3.9 2.946 0.852
2 B 2.50 6.60 4.616 1.043
3 Cc 4.30 14.20 10.081 3.274
4 E 7.90 16.55 13.205 2.294
5 F 10.50 23.20 15.950 3.339
6 H 13.50 24.32 18.141 3.816
7 J 14.84 27.15 20.559 4.182
8 B 2.00 7.00 5.046 1.436
9 D 6.00 16.95 11.475 3.614
10 E 8.00 20.53 14.033 3.193
11 G 11.00 26.71 16.889 4.254
12 I 12.43 2712 19.481 4.963
13 K 15.75 31.30 22.067 4.749
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same letters do not differ significantly at the level of significance p = 0.05

Table 3. Effect of various treatments on physical-chemical properties of soil after harvesting

Sosi Eesldord sl gt e ik oy o L R it
Treatment Degree of Bulk density (mg m'3) Real density (mg m'3) pH EC (S m™)
saturation(%)
1 a 21.060 i 1515 k 2.720 f 7.845 h 0.905
2 b 21.780 i 1.505 j 2.680 g 7.870 g 0.875
3 c 22.120 h 1.375 hi 2.635 cd 7.635 e 0.750
4 f 22515 f 1.290 hi 2.610 e 7.675 b 0.680
5 g 23.165 d 1.180 ef 2.580 cd 7.615 cd 0.730
6 g 23.175 c 1.155 cd 2.540 e 7.680 cd 0.720
7 i 23.355 b 0.980 a 2.380 cd 7.620 cd 0.730
8 d 22.225 i 1.510 hi 2.630 e 7.675 f 0.825
9 e 22.370 g 1.355 fg 2.590 cd 7.615 cd 0.730
10 h 23.290 e 1.250 de 2.560 b 7.565 a 0.645
11 i 23.360 c 1.150 bc 2.520 a 7.510 cd 0.710
12 j 25.190 c 1.140 b 2.500 cd 7.610 b 0.685
13 k 25.670 a 0.910 a 2.385 a 7.505 cd 0.720
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same letters do not differ significantly at the level of significance p = 0.05
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Table 4- Effect of treatments on soil nutrients after harvesting

M No,mgKg!)  K(mgKg')  PmgKg')  OC (%)
Treatment
1 f 5.280 a 174.500 a 9.350 abc 0.390
2 de 5.215 b 178.500 a 8.275 ab 0.385
3 de 5.230 [ 181.160 a 8.420 bcd 0.410
4 f 5.275 C 181.205 a 9.100 bcd 0.410
5 c 4.995 e 185.150 a 8.765 d 0.430
6 i 5.805 h 188.950 a 8.325 abc 0.400
7 g 5.385 f 187.050 a 9.850 bcd 0.410
8 i 5.805 e 185.000 a 8.865 abc 0.400
9 de 5.220 d 183.100 b 450950 abc 0.400
10 a 4.765 i 190.000 a 9.160 abc 0.390
11 b 4.925 e 184.550 a 9.295 d 0.430
12 de 5.190 i 190.000 a 9.335 cd 0.415
13 h 5.760 g 188.150 a 9.565 a 0.380
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same letters do not differ significantly at the level of significance p = 0.05
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Table 5. Variance analyses of plant properties

Mean squares Ola po (Sl

C)‘ ).:.:56 é.gt«o 4.}): ; LM, ‘ N -
Source of & EJONEW, “];" °h'“" 5 o8 ERTIRN “';49]’; 2y . o950 u;sh
Variation ranches . . oisture ruit weight
df Leaves number number Wet Weight Dry Weight percent (%) @
Ol . * « 5 « *
PO Rge 12 4258.33 18.17 44407.47 1248.59 9.64 13421.56
Superabsorbent
ks 26 1637.82 7.73 20185.21 509.63 3.78 6185.05
Error
Olyads o b
(22)2) 17.7 185 20.2 15.8 21.3 235
Cofficient of
Variation

o yd B Jlois] a3 Iy pire o
significantly at the level of significance p = 0.05
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Table 6- Effect different of treatments on yield production Indices

o L PVIREY sl dlaxs FXIRYT) SuiS 35 u.gg]o‘) Ao yd oo 339
Treatment Leaves Branches Wet Dry Weight(g) Moisture Fruit weight (g)
number number Weight(g) percent (%)
1 a 100.80 A 8.50 a 13145 a 7.0850 0.461 a 73.500
2 c 186.0 B 10.0 b 20705 a 7.1450 0.759 b 168.250
3 d 192.750 c 13.50 c 34160 a 7.4450 0.782 d 311.00
4 h 227.50 efg  16.50 d 39295 b 8.3150 0.788 e 321.0
5 i 323.50 cd 14.50 e 40435 d 10.1800 0.748 g 351.50
6 b 114.750 de 1550 f 44170 f 11.9200 0.730 k 491.50
7 e 207.70 efg  16.50 g 47200 f 12.0500 0.745 i 484.50
8 f 210.50 cd 14.50 h 50090 b 12.3550 0.753 b 167.0
9 g 220.750 ef 16.0 i 51110 b 12.711 0.755 f 329.0
10 k 346.0 fg 17.0 i 85740 ¢ 13.1750 0.845 c 299.50
11 g 220.50 ef 16.0 k 88130 e 13.2100 0.851 h 375.50
12 k 345.0 h 18.50 | 89.700 g 13.215 0.859 | 502.90
13 i 276.750 gh 1750 m 90475 f 14.1100 0.850 i 475.50

2L go 5SS (ygeil Ao yd B Jlesn] w53 I xe gl osimd (U5 gty 3 LS gy
same letters do not differ significantly at the level of significance p = 0.05

8L 10 il 9 yoand () P im0 g BliSeo (gl jlowd pIU -V Joua
Table 7- Effect of different treatments on amount of Nitrate, Phosphorous, and Potassium in plant

o

0, 0, (1}
Treatment N(%) P(%) K(%)
1 a 1.315 b 1.530 a 1.440
2 f 2.885 bcd 1.640 c 2.265
3 cd 1.84 f 1.780 d 2.425
4 cd 1.92 ef 1.770 b 1.980
5 b 1.735 f 1.810 d 2.390
6 e 217 bcd 1.625 g 2.965
7 b 1.725 def 1.735 hi 3.100
8 e 221 g 2.10 hi 3.155
9 f 2.82 cde 1.665 hi 3.060
10 cd 1.93 f 1.8150 f 2.760
11 cd 1.86 h 2.70 hi 3.105
12 e 2.145 a 1.4250 g 2.940
13 cd 1.94 bc 1.570 e 2.530

23b oo I3 yg0j] 2o 3 B Jlessl prdaw 53 I gime glds osimd LS gt ya 5D Hluss gy
same letters do not differ significantly at the level of significance p = 0.05
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Table 8- Effect of different treatments on population of soil bacteria and fungi

slosd (<V5) S 2,50 )3 Lo 5L Curor (VeT) SB 0,5 )3 e ) Capmer
Treatment Population of bacteria per 1g soil (*10% Population of fungi per 1g soil (*10%
1 A 180.50 a 120.50
2 B 184.50 b 123.50
3 Cc 186.50 d 132.50
4 E 193.0 f 144.50
5 G 210.50 h 170.50
6 H 212.50 i 173.0
7 G 210.50 i 173.50
8 C 187.50 c 128.50
9 D 190.50 e 141.50
10 F 198.50 g 153.50
11 G 209.50 h 169.50
12 Gh 213.50 i 172.50
13 Ghi 215.0 i 176.50

2L go 5SS (g0l Ao yd B Jlesn] w53 I xe gl osimd (U5 gty 3 LS gy
same letters do not differ significantly at the level of significance p = 0.05
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Table 9- The correlation between different treatments and microorganism population

bi ool 3kl (omw Sy g
le)'_sriw/;ﬁa-‘e: &y R R (B) (B) o F  Sig
Polymer/ Microorganism type Line slope  Standardized regression
(B) coefficient(f)
- ‘5’5 b ohs 0.872 0.934 0.308 0.934 81.8 0.00
& ygmlesT Bacteria number
Aquasorb ) Sl 0915 0957 0.215 0.957 1202 0.00
Fungi number
i 0.983  0.991 0.462 0.991 689.8 0.00
LSl Bacteria number
Accepta ) Sl 0967 0983 0.236 0.983 3509 0.00
Fungi number
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Introduction: Water shortage in arid and semiarid regions is the most serious factor in limiting agricultural
activities as it leads to the rapid reduction of yields from both a quantitative and qualitative perspective. Under
conditions of water scarcity, leaf temperature rises, which causes plant wilting and premature senescence of
leaves and, eventually, severes reduction of dry matter production. Use of high-efficient irrigation practices,
improvement of soil's physical properties, and use of soil amendments such as superabsorbent polymers are
some ways of compensating for water shortage, especially during the growing season. Some materials such as
plant residues, manure, various types of compost, and superabsorbent polymeric hydrogels can store various
amounts of water and thus increase water retention and storage capacity of soils. Superabsorbent hydrogels,
which are also called superabsorbent polymers (SAPs) or hydrophilic polymeric gels, are hydrogels that can
absorb substantial quantities of water. Hydrogels are a class of polymeric materials having network structures
(with physical or chemical crosdlinks) that are very capable of swelling and absorbing large amounts of water.
These materials are formed from water-solublepolymers by crosslinking them either using radiation or a
crosslinker. Superabsorbents are widely used in many products such as disposable diapers, feminine napkins,
soils for agricultural and horticultural purposes, gel actuators, water blocking tapes, medicine for the drug
delivery systems and absorbent pads where water absorbency or water retention is important. Water is a major
congtraint for crop growth in arid and semi-arid regions, as the precipitation is low and uncertain in these areas.
Efficient utilization of meager soil and water resources necessitates the adaptation of appropriate water
management techniques. Suitable soil moisture increases the biological activities as result of physical and
chemical condition of soil improving the crop production finally.

Material and Methods: This experiment was conducted under greenhouse conditions in Shushtar city at
northern Khuzestan Province using the randomized complete block design using 13 treatments and with 3
replications. Soil samples were taken from afield in the study area, air dried, and passed through a 2 mm sieve.
Seven concentration (0, 0.25, 0.5, 0.75, 1.0, 1.25, and 1.5 percentage) of superabsorbent polymers (Aquasorb and
Accepta) were used in greenhouse condition. Superabsorbent and 10 Kg soil thoroughly mixed in each pot. All
treatments were irrigated when the plants at control showed sign of wilting. There were three replications of each
treatment. NPK fertilizers were applied as urea, diammonium phosphate (DAP) and potassium sulphate (K2S04)
based the soil test. Soil samples were again collected which were analyzed for nitrate-N, total organic carbon
(TOC), phosphorus and potassium, bulk density, particle density and saturation percentage.NPK of plant samples
were also determined. Data were statistically analysed by Duncan test using SPSS.

Results and Discussion: Results had shown that the highest bulk density (1.515 gr/cm®) seen in control
treatment and with increasing the polymer, bulk density decreased significantly to 0.91 gr/cm®in treatment No.2.
Also the treatments No. 4 and 11 shown decreasing EC significantly from 0.9 in control treatment to 0.68 in
No.4. Adding superabsorbent had significant effect on Potassium amount of soil. Using superabsorbent had no
significant effect on real density, pH, N amount, Phosphorous, soil organic carbon after yield harvesting in soil
and amount of Phosphorousin plant. Significant increasing in number of leaves, branches, fresh weight of plant,
and fruit weight with using superabsorbent polymers and the highest used polymer level (treatments No. 7 and
13) had the highest effect on fresh weight of plant which reported 47.2 g for No.7 and 90.47 g for N0.13. Also
using 1 percentage of Accepta superabsorbent (N0.12) caused the significant increasing of fruit weight (502.9 g)
instead of control (73.5 g). Based on the presented results No. 2 and 9 had the most effects on N of plants, which
the N amount in control was 1.31 percentage and in No.2 and 9 were 2.88 and 2.82 measured respectively.
Treatments No. 7, 8, 9, and 11 had the most measured plant potassium. Final results had shown the number of
bacteria and fungi increased significantly using superabsorbent and the number of bacteria increased to 215 x
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10* in No.13 and the number of fungi to 176500 in each gram of soil.

Conclusion: The overall results of this research had shown the promotion of physical, biological, and finally
increase the yield as results of using superabsorbent especialy Accepta type. Using these superabsorbent
polymers in farms need more studies because of more effective climate parameters.
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