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Table 1. Soil physical and chemical properties in the experimental site.
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P (ds/m) (PPM) (PPM) (%) ) %) D) 0
7.15 0.758 7.25 Al 0.1 1.85 50 14 36
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Table 4. Comparison of means for soil mechanical resistance (kPa) at 0-8 cm depth, during growth period of
rain-fed wheat.

6 5 4 3 2 1 Dles
ety 255
Potassium fertilizer
2364° 2133.74* 1931.97° 1840.28° 1825.71° 1799.66° K,
2614.7° 2236.54* 2065.38" 1988.05° 1925.79° 1764.56° K,
S3lr 5 g
Superabsorbent
2728.7° 2690.7° 2493.74* 2192.5° 2101.39* 2020.8° S
2608.5° 2364.4° 2176.71° 1986.8° 1980.08% 1920.7° Sz
2457.1° 2117.7° 1927.99° 1978.8° 1801.82 1765.8° Ss
2163.2° 1573.8" 1396.26° 1498.5° 1619.64° 1381.1° S4

O3l s g 555 flize Sl S
The interaction between potassium fertilizer and Superabsorbent

2866.33" 2536.20° 2328.84% 2009.13° 2121.56° 1938.52° K;S;
2551.3% 2287.20° 2173.92° 1899.93 1925.02 2033.40° KiS:
2205.17™ 2140.78" 1836.10% 2008.7° 1822.50° 1773.31° K;S;
1832.65° 1570° 1388.99¢ 1443 35" 1443.75° 1383.38" KiSq
2590.97° 2845.12° 2658.94° 2375.85° 2081.21° 2103.08° K>S,
2665.18° 2440.92% 2779.49° 2073.68° 2035.12° 1817.94° K>S;
2709.10° 2082.46" 2019.89" 1948.96° 1781.13" 1758.32% K,S;
2493.72° 1577.52° 1403.52¢ 1553.68" 1805.52° 1378.89" K»Ss

G| )b&m eS| S99 ¢_LG slasOlid ASJT.W.A d}f

The same superscript letters show no significant difference.

ils gy g poad g 5l S a3 (6 /0 B) ada o g (Faiile) iy Jab ibols 4 28 -0 Jyuer
Table 5. Analysis of variance for root length (cm) and mass (g/plant) before heading and at harvest.

ol ST
Harvest Before heading 33l am s L
ey dsb e sy dsb e d.f SOV
Root length Root weight Root length Root weight
t’d
41.54%+ 1.16* 4.80%+ 0.14* 1 e
Potassium
Pl e
4.10%** 1.20%* 1.19* 0.88%* 3 ) )
Superabsorbent
L e Ly
0.57%* 0.17" 0.07" 0.27" 3 PIEAS S e
KxS
| <
0.15™ 0.12™ 0.18™ 0.05™ 3 A
Recapitulation
o
0.12 0.16 0.23 0.12 9
Error
Ol s 5
538 14.81 12,61 19.04 SR
(CV)

s I3 e YA Cl:w 53 )15 e e Cl:w BEBIPY) *
* Significantly different at 5% level, ** Significantly different at 1% level, ™ No significant difference.
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Table 6. Comparison of means for root length (¢cm) and mass (g/plant), before heading and at harvest.

ol ST
harvest Before heading el sla s
Wiy, dsb oy Wiy Jsb oy pr Experimental factors
Root length Root weight Root length Root weight
ey 255
Potassium fertilizer
7.74* 1.09* 2.99* 2.93* K,
5.56 1.81° 2.54° 2.54° K,
3y 5
Superabsorbent
5.74° 1.75™ 2.58° 2.33° S
6.33° 1.50° 2.33° 2.58° S
6.97° 1.99® 2.78° 2.78° S
737" 2.28" 3/37° 3.25% S4

S35 35S Jlie
The interaction between potassium fertilizer and Superabsorbent

6.57° 427° 2.90° 1.76° K:S
7.38% 451%™ 2.30° 1.34° K;S»
8.18%® 4.87° 3.03% 2.20° K;Ss
8.84° 5.04° 3.72° 251° KiSs
4.90° 3.46° 2.27° 1.74° Ko,
5.29¢ 3.55° 3.36™ 1.67° K»S,
5.76% 4.04° 2.54° 1.79° K>Ss
5.90% 4.44° 3.02% 2.06® KaS4

] ).Jv,‘.:u eS| Eyr ) r.,\.c s kasOLES 5].&.» &_éjf
The same superscript letters show no significant difference.
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Table 7. Values of correlation coefficients between the root weight before heading and harvest with soil volumetric
water content and mechanical resistance.

1 0617 036 0267 0.407 039
1 0487 0537 0427 0497 037F 0597

1 043 0457 0547 0517 0597 0837 08T B

1 0717 0477 0507 0897 0697 0547 0.76" bl

1 0927 0657 039" 0467 0587 0T 0467 0.67" ]

1 0677 0717 0637 0507 0477 0547 0447 0467 0.67" 11

1 074" 063 0667 05T 0407 044" 0627 0607 D457 0887 0.637 12

1 -0gs 0737 L0627 0747 0607 0457 0607 04T 0427 0427 0647 0667 13

1 0477 -0617 0567 0597 -0.527  -0.847 -0.547 043 -0567 0527 0407 045 06T 14

1 0447 0447 0637 0597 0647 0557 0347 D457 0847 0597 0367 0267 0497 -0.417 15

1 0667  0.697 0747 -0/687  -0.687 -0.767 0767 0857 0597 0607 067 0607 043 0717 07T 16

1 0787 0507 0647 0777 0667 0727 0687 0757 0707 -0.627 0497 057 0657 0637 0627 0717 17

1 0517 0517 0427 0677 0507 0527 0607 0457 0557 0360 0557 0447 0457 -0317 0457 039" 0617 18

1 05T 0467 -0527 0417 0487 tO068T 0837 0477 0867 037 05T 038 0427 0457 0407 043 0.647 15
1 078" 0567 -0.807 -0.837 0547 044 £27 062 0.58" 0617 0677 035 0537 038 036 046 0397 0487 0677 20
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Abstract

Background and Objectives: The need for water storage is steadily growing because of
increasing water demands by growing population in arid and semiarid areas such as Iran where
droughts occur frequently. Super absorbent polymers are conditioner’s group which can absorb
precipitation or irrigation water and prevent water loss. Soil amendments have more effects on
soil water storage when there are more droughts in soil with the intermittent rain fall, retaining
the limited humidity and decreasing evaporation losses and increasing plant available water for
crop growth. Applied polymer increased soil moisture, reduced mechanical resistance and
increased dry-land wheat root growth.

Materials and Methods: In this investigation, the effects of superabsorbent polymer on soil
humidity absorption were assessed. The study used a split-plot design format. Main plots were
potassium sulfate fertilizer at 2 levels (200 Kg per hectare and no potassium sulfate) and sub plots
were superabsorbent at 4 levels (0, 500, 1000, 2000 kg/ha) with4 repetitions. The research was
carried out in Gorgan University of Agriculture Sciences and Natural Resources Research Farm
located at SeyedMiran during 2014-2015 growing season. Row spacing was 20 ¢m, used 268.5
kg ha™ (seeds were drilled manually). Fertilizer rates were based on soil test results and which
were added to soil surface before planting and incorporated. Soil mechanical resistance at 6 stages
during wheat growing season using a cone penetrometer (0-5 cm soil depth) and so soil moisture
at 0-8 and 8-16 soil depths were Measured. Data analysis include the analysis of variance and
mean comparisons using LSD and correlation which carried out using SAS software.

Results: Results show that potassium fertilizer did not affect soil moisture at 0-8 and 8-16 cm
depths polymer consumption had a significant impact on soil moisture, however. 1000 and 2000
kg per hectare polymer increased soil moisture at 0-8 and 8-16 cm depths. 500 kg per hectare
polymer had no impact on soil moisture. Soil moisture improvement at 0-8 cm depth, where
polymer was already incorporated was comparable with the underlying 8-16 cm depth. Polymer
reduced possibly evaporation from lower 8-16 cm depth as much as it enhanced soil moisture in
the incorporated depth. Increased soil moisture content within 0-16 cm depth lowered soil
mechanical resistance and enhanced root growth.

Conclusion: Hysteresis does not affect polymers water because they are almost always
saturated during swelling and shrinkage, except when they are nearly desiccated. Due to
hysteresis however, desorbing soil which surrounds polymers remains wetter than absorbing
soils further away. This explains why super-absorbents are generally wetter than the
surrounding soil and are non point water resources for plant use.
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