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Table 1. Selected physical and chemical properties of studied soil.

oS S&
EC T © CaCo = o o
3 . -t
pH S e Sand Silt Clay Skl Depth
ocC BD Soil texture
dSm’ gkg” Mg m™ kg 100 kg™ (em)
72 28 14.37 138 25 21 26 o S 0-30
Sandy clay loam
7.1 22 9.89 1.49 25 2 2 o oS 30-60
Sandy clay loam
72 19 8.90 1.63 29 2 28 o oS 60-90

Sandy clay loam
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Table 2. Analysis of variance (ANOVA) of EC,, (Ca + Mg), Na and SAR in 0-30 cm soil layer as affected by

drip irrigation system period and PAM application®.

Sla e S5k
Mean Squares b3l ax s s b
df Sources of variation
SAR Na Cat+Mg EC.
L
5.241%* 178.63** 433* 9.94 %% 2 J
Year
Lol b ST L
0.028™ 8.64" 94.78* 1.34™ 2 =l S\
PAM
L. x PAM
0.089™ 12.18™ 113.78* 1.58%* 4 J
PAM x Year

.)bd'o.af,é}w)z@A.La):&cla.uy)\:w\,g;qm}ﬁ}

% a

k% ™ are significant at 0.01, 0.05 probability level and not significant respectively.
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Table 3. Means’ comparison of EC,, (Ca + Mg), Na and SAR in the 0-30 cm soil layer as affected by drip

irrigation system period °.

slas
SAR (meg/1)*? Na (meq/l) Ca + Mg (meg/l) EC, (dSm™) o
Treatment
¢ b b b sdisiS
3.41 8.80 13.33 2.05
Uncultivated
L A
4.26° 11.14° 14.00° 2.33° J
8 years
Jlve
4.94*° 17.41° 25.67° 3.99°
15 years

sl (P<O.05) LSD &350 ol 13 me sl Solo oY s = Ogiw n

* In each column, different letters indicate significant differences (LSD, P<0.05).
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Figure 1. Water (a) and ethanol (b) uptake (ecm®) vs. time (s) in 0-30 cm soil layer as affected by irrigation

period of drip irrigation system.
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Figure 2. Water (a) and ethanol (b) uptake (cm®) vs. time (s) in 0-30 cm soil layer as affected by PAM concentration.
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Table 4. Analysis of variance (ANOVA) of soil water repellency index (WRI), soil-water contact angle (),
water sorptivity (Sw),ethanol sorptivity (Sg) and organic carbon (OC) in the three soil layers as affected by

drip irrigation system period and PAM application®.

Dlagye S0k

63')] a3

Mean Squares i mbe G
Degree of freedom Sources of variation (cm)
ocC Sk Sw 0 WRI
0-30
8.A49%% 0001  0.004**  3229.91%*  11.051** 2 (Year) JL
0.033™  0.0001*  0.001™  814.99%*  2356%* 2 (PAM) el L S1
0.294™  0.0001™  0.001™  337.28" 0.083™ 4 (PAM x Year) Jl. x PAM
30-60
4.464%%  0.001%*  0.001%*  1781.77%%  4.581%* 2 (Year) JL.
0.078™  0.0001**  0.003**  295481%%  4374%* 2 (PAM) Aol f: S1 L
0.051™  0.0001**  0.001**  32374%%  (.021%* 4 (PAM x Year) Jl. x PAM
60-90
3.568%%  0.003%%  0.001%*  2338.05%*  7.383%* 2 (year) JL.
0.028™  0.0001*  0.002%*  1579.57%%  2.4]15%* 2 (PAM) el L S1
0.079™  0.0001™  0.0001™  159.18%*  (.379%* 4 (PAM x Year) Jl. x PAM

.C,WJA;éJf)!JSL;)LJqFJz)}aJi:u.e))laa._»\Sléauﬂ,a.)bd;m,,&}MJJ@AM)J;QCE.AJ;JBWY:JJJA{"S}’#}

w4 a

Tokx kT are significant at 0.01, 0.05 probability level and not significant respectively. The statistical analyses were done

separately for each soil layer.
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Table 5. Means’ comparisons of organic carbon in different soil layersas affected by irrigation period of drip
irrigation system.
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Figure 3. Means’ comparisons of water repellency index (WRI) in three soil layers as affected by: (a) irrigation
period of drip irrigation system and (b) PAM concentrations. Different letters on the bars indicate significant
differences (LSD, P<0.05); The statistical analyses were done separately for each soil layer.
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Figure 4. Linear relation between water repellency index (WRI) and polyacrylamide (PAM) concentration in

the 0-30 cm soil layer.
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Figure 5. Linear relation between water repellency index (WRI) and organic carbon (OC) in the 0-30 cm soil layer.
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Figure 6. Means’ comparisons of soil-water contact angle (SWCA, °) in three soil layers (cm): (a) irrigation
period of drip irrigation system and (b) PAM concentrations. Different letters on the bars indicate significant
differences (LSD, P<0.05); The analyses were done separately for each soil layer.
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Figure 7. Means’ comparisons of water repellency index (WRI) and soil-water contact angle (6, SWCA) as
affected by the interaction of irrigation period of drip irrigation system and PAM concentration in different
soil layers: (a, d) 0-30 cm, (b, ) 30-60 cm and (¢, f) 60-90 cm. Y= irrigation period of drip irrigation system,
C= PAM concentration; 0, 1 and 2 are control, 2™ and 3™ treatment levels, respectively; Different letters on
the bars indicate significant differences (LSD, P<0.05).
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Abstract

Background and Objectives: Water repellency and wettability are important physical
characteristics that have a great impact on soil hydraulic properties. In drip irrigation system,
hydraulic properties of the soil under the dripper could affect the geometry of wetting bulb and
subsequently the plant growth and yield. Soil water repellency might be reduced by the application
of surfactants. Little research is available showing that the soil water repellency is reduced due to
application of polyacrylamide (PAM). This study was conducted to investigate the PAM effects on
variability of soil water repellency and wettability in drip irrigation system in quince orchard garden.
Materials and Methods: The experimental design was complete random block design in a split-plot
form with "irrigation period of drip irrigation system" as main plots and PAM concentrations as
subplots, with three replications. Main plots treatments consisted of control (uncultivated), 8 and 15
years and subplots treatments consisted of 0 (control), 10 and 20 mg I'' PAM. Different concentrations
of PAM were prepared inside injection tanks. At the irrigation time, experimental plots (except control)
were irrigated with the PAM solutions where the water volume was similar for all orchard trees. A
week after applying the PAM, the soil samples were taken from 0-30, 30-60 and 60-90 cm depths
under the drippers. Water repellency index (WRI) and soil-water contact angle () were determined by
a tension micro-infiltrometer according to intrinsic sorptivity test in the laboratory.

Results: Results showed that the irrigation period of drip irrigation system and PAM significantly
affected the WRI and 6. The drip irrigation system severely decreased the water infiltration rate but
the application of PAM compensated for this loss. The maximum value of water repellency index
(4.32) was measured in 15 years period of drip irrigation system without the use of PAM at 0-30 cm
soil layer. Findings also showed the lowest value of WRI (0.83) was recorded at 30-60 cm soil layer
in the concentration of 20 mg 1" PAM without the drip irrigation system, which was not significantly
different from the treatment of 20 mg 1" PAM and 8 years of drip irrigation system.

Conclusion: The results showed that the period of drip irrigation system significantly increased the
water repellency and soil-water contact angle and decreased the water infiltration, especially in 0-30
cm soil layer. The application of PAM significantly reduced the soil water repellency and soil-water
contact angle and increased water infiltration. Overall, increment in soil organic matter and salt
accumulation under the drippers can increase the soil hydrophobicity in the garden and the
application of 20 mg "' PAM in drip irrigation system significantly reduces soil water repellency.

Keywords: Polyacrylamide, Water repellency, Water sorptivity, Ethanol sorptivity, Soil-water
contact angle
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