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Field evaluation of the effect of two superabsorbent polymers A200 and Stockosorb on hydraulic
performance in furrow irrigation
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Abstract

The study was conducted at the experimental farm of college of Aburayhan of University of Tehran located in Karaj. The aim of this study
was to investigate the effect of using superabsorbent polymer on flow hydraulic parameters of the flow and water infiltration in furrow
irrigation. For this purpose, two types of superabsorbent A200 and Stockosorb with two values of 16 and 30 g/m? of soil under two different
flow rates (0.3 and 0.6 L/s) were used. The experiment was carried out in five irrigation regimes and in non-cultivated conditions in the
summer of 2018. The results showed that both superabsorbents increased the time of the advance and recession and increased their amount
by increasing the amount of superabsorbent. Also, the results showed that the addition of super adsorbent to soil decreased the runoff and
increased the amount of infiltration, and with the increase of the flow rate to the furrows, the effect of superabsorbent was reduced.
Stockosorb superabsorbent had a greater effect on the increase in advance and Recession times and enhance of water penetration in the soil.

Keywords: Infiltration, Runoff, Superabsorbent, Surface irrigation,
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Table 1. Physical and chemical characteristics of the first, middle and end of experimental field soil

Sampling point  Depth (m) Soil type y(@.cm?® FC (%) PWP (%) Soil acidity EC. (ds.m®)  Soil moisture (mm)

0.0-0.2 Loam 1.50 17.80 8.10 7.63 2.55 29.10

First 0.0-24 Sandy loam 1.45 15.80 6.80 7.82 1.77 313.20
0.0-2.6 Sandy loam 147 14.20 6.00 7.47 1.88 554.48

0.0-0.2 Loam 1.50 18.10 8.50 7.82 2.10 28.80

Middle 0.0-24 Sandy loam 1.45 15.90 6.80 7.94 2.08 316.68
0.0-2.6 Sandy loam 1.52 14.50 6.20 7.80 2.00 580.34

0.0-0.2 Loam 151 17.90 8.40 7.45 2.98 28.69

End 0.0-24 Sandy loam 1.48 15.60 6.70 7.63 2.05 316.13
0.0-2.6 Sandy loam 1.49 14.30 6.20 7.85 2.47 562.03
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Table 2. Specification of experiment treatments

Treatment Estimated n Qomax (1.57) Flow rate (1.s™) Superabsorbent type Superabsorbent dosage (g.m™)
1L 0.044 12 0.3 - -
IH 0.038 13 0.6 - -

ILA1 0.045 16 0.3 A200 16
IHA1 0.056 0.8 0.6 A200 16
ILA2 0.038 1.3 0.3 A200 30
IHA2 0.022 11 0.6 A200 30
ILS1 0.048 15 0.3 Stockosorb 16
IHS1 0.052 0.9 0.6 Stockosorb 16
ILS2 0.032 05 0.3 Stockosorb 30
IHS2 0.042 0.7 0.6 Stockosorb 30
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Table 3. Irrigation cut off time in each irrigation event for two different flow rates

Treatment
Irrigation Lower flow rate (0.3 1.s7) Higher flow rate (0.6 1.s7)
event L ILA1 ILA2 ILS1 ILS2 IH  IHAL IHA2 IHS1 IHS2
Tc(min) Tc(min) Te(min) Te(min) Te(min) Te(mi Te(min) Te(min) Te(min) Te(min)
n)

1 215 217 219 216 220 204 207 219 206 210

2 212 214 215 215 221 203 204 215 205 210

3 211 213 214 214 214 203 203 214 205 208

4 209 212 213 214 214 201 205 213 203 206

5 210 211 213 213 216 202 204 213 202 206

Table 4. Advanced time (t,) of 5 irrigation events for two superabsorbent dosage, type and two flow rate
Treatment
Irrigation event 1L IH ILAL IHAL ILA2 IHA2 ILS1 IHS1 ILS2 IHS2
ta(min)  ta(min)  ta(min)  t;(min)  t;(min)  ta(min)  t.(min)  t.(min)  t.(min)  t.(min)

1 35 24 37 27 39 30 36 26 40 30

2 32 23 34 24 35 30 35 25 41 30

3 31 23 33 23 34 27 34 25 34 28

4 29 21 32 25 33 25 34 23 34 26

5 30 22 31 24 33 26 33 22 36 26

Mean 314 22.6 334 24.6 34.8 27.6 34.3 24.4 37 28
Difference 8.8 8.8 7.2 10.0 9.0
Difference percentage 28 26.3 29.3 29.0 24.3

Table 5. Mean advanced time (t,) of 5 irrigation events for two superabsorbent dosages, type and two flow rate

Treatment
Irrigation event Lower flow rate (0.3 1.s™) Higher flow rate (0.6 1.s7)
IL ILA1 ILA2 ILS1 ILS2 IH IHA1 IHA2 IHS1 IHS2
ta(min)  t,(min)  t;(min)  t;(min)  t,(min) ta(min)  t,(min)  t,(min)  t;(min)  t,(min)
Mean 314 334 34.8 34.4 37 22. 24.6 27.6 24.4 28
6

Difference 2.0 3.40 3.00 5.60 2.00 5.00 1.60 5.40
Difference percentage 6.0 9.8 8.7 15.1 8.1 18.1 6.6 19.3

Soorm by Il pb o) SSL L ol e s
ol &Sl e A0 Jsb (gl adds VBV s
E{RAC AN P RGN ICIL PR I CINNG I
S Ol bl Lol J:b el oS s e
aomd Olg g ) o 53 Ol Oz o DUBAS
Sb b aldaS 5 ek S SRIBIL O 358 153
S Jsh ol Sl o sl s ehsa s
Gasotn OABLS ol 0l St O 58 1S
ol sl @l 5 GOl 5 e s
B S el ol oS aals Jleg L bl s
S 35 0kl b 5358 4 65 ke RS Of oL

S b L e 15 ez s el 4 Oy B 550

-

"

A U aS (95 0 Oles (YA) Koo s 5 52d andllas s

Ol 5 358 Ol 5 2005 0L Sl b oL
23> AU 055 03 &S il 55 S (st st
DL o) e o islesl il s o 5 (ol (sl
b & Sy 5,08 b a5 a0l &S ol
e Sy JAS e 3| St A VY WWSPAM
54/0 d;k{w)pi&s&);(\o)ﬁmwb@u
2S5V 0 03 Salsl 8 ol Ol il s 1) Y
Gl S w oSl il s A
Sooote O3 ks oy A ol b L SLl s (Glaz
VY Olsee Sasotm Ol Rl Bl 4 e adds VE S50

b“)blh—-‘i -
- - - e
Y44 ﬁ_‘gl \'a,L«f«l \e 0,95

Yva



S8l OBS5T sl e 5 50w ( SS pun (shel s

03580 Ll ey 2B 5 Sosblles ol ass
S Qb 2 AR pRIA oSl D3 g
508 W Ol 53 A200 Gl s b anlie s
(Ao VEA s5d) das o 0L 35 51 OBl e
Jsb b oy Obs a2dbr g SRl 8 L (IS, by
OB Sl Sl 8 el e S Iy SRl ot
3l e I L el 53 T i s ey
3035 My 8IS G S O 2l 058
BRI AEREP R <=L>,=.Sl SF e Ol Code 53 (G55
5ol ol s il e BB 53 USe
iy 0350 4w g bl S s O csli S
Ol wdad Oloj cam s Jsb 5 (3055 (2 2 5> Jelss
S OLE oo Oley Sl pl IS0 Jalse s s
S 3l Sk s O (Giluo b 5358 55 e S50 L3
adlas 53 358 0 dm > 5l O] Kasss 57 5 oL
53 15 A200 3l e 3 OF) Ol 3 5 Glass oo
i il 5 S8 3 ep s Sl oL
Olos il el Ol gy 0353l S S ol

33 Slsen sl rags L oS 6t S

Oloy aalS S sl 5 Sl O (UK
dr g b das e s 1 b i sl 4 o O
03331 (Aon V) s ol 3 e cod G50k @
Sootn O3 I 2 530S AL WSk Silr s
bl plpls oy (V0 AY) L3 Sldlle 4 Sl
BRREH RPN V- BT E A U S G
(V0) 353wz el B T (55500

FE RS WG TP S ok
0> g JMe 53 535 #8593 Sl s (e Jlee
ol S Ams e OLES b e 0 63,5 (V) J s>
Oly Oy 5 e plad 5o dbajld @ (63955 (23 03
sled 5o el ol pan (o Oley il L (655 e
gl THAL L sl dopn\ 48 ilsl ol aals
Dles 31 SIS iy o Ao y3 Vo 3 9d a0 A1 s s
el 4l 55 5 e dals

Pl D353 Y Jpdr) e (3 S5 3
Slos Siall pl s Sy Olos il Csl Sl
Yo/ B E/A aals s (’5 = bl 5 s

VA L 0/f aals 53 oL oo b oslajles 53 5 o

Table 6. Recession time (t,) of 5 irrigation events for two superabsorbent dosage, type and two flow rate

Treatment
Irrigation event IL IH ILAL IHA1L ILA2 IHA2 ILS1 IHS1 ILS2 IHS2
tr (min) tr (min) tr (min) tr (min) tr (min) tr(min)  t(min)  t(min)  t(min)  t(min)
1 13 15 12 16 14 16 14 15 16 17
2 12 15 13 15 14 16 13 14 16 17
3 13 14 13 15 15 15 14 17 16 16
4 13 15 13 16 15 16 15 18 17 18
5 11 15 14 16 15 17 14 15 16 17
Mean 124 14.8 13 15.6 14.6 16 14 15.8 16.2 17
Difference 2.40 2.6 1.40 1.80 0.80
Difference percentage 19.4 20.0 90.6 12.9 4.9

Table 7. Mean recession time (t,) of 5 irrigation events for two superabsorbent dosage, type and two flow rate

Treatment
Irrigation event Lower flow rate (0.3 1.5 Higher flow rate (0.6 1.s%)
IL ILA1 ILA2 ILS1 ILS2 IH IHA1L IHA2 IHS1 IHS2
t(min)  t(min) t(min) t.(min)  t(min) t(min)  t(min) t(min)  t(min) t (min)
Mean 124 13 14.6 14 16.2 14.8 15.6 16.0 15.8 17.0
Difference 0.60 2.20 1.60 3.80 0.80 1.20 1.0 2.20
Difference percentage 4.8 17.7 12.9 30.6 5.4 8.1 6.8 14.9
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Figure 1. Advanced time and recession time for different treatments in the first irrigation event
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Figure 2. Hydrograph of inflow and outflow rate for different treatments in the first irrigation event

Table 8. Runoff percentage of five irrigation events for two superabsorbent dosages, type and two flow rate

Irrigation event Treatment
1L IH ILA1 IHAL ILA2 IHA2 1LS1 IHS1 1LS2 IHS2
1 53.20 62.75 50.18 60.82 49.58 57.40 46.10 61.06 44.02 56.84
2 50.57 62.08 49.44 60.84 45.76 57.64 47.90 59.14 44.46 55.65
3 53.84 64.61 48.82 62.38 46.53 59.73 47.47 64.15 45.01 57.59
4 55.33 65.07 51.50 62.19 46.59 59.29 47.81 60.65 44.16 57.09
5 49.59 63.35 48.68 61.53 45.97 59.42 42.29 60.50 40.08 57.73
Mean 52.51 63.57 49.72 61.55 46.89 58.70 46.31 61.10 43.55 56.98
Difference 11.07 11.83 11.81 14.79 13.43
Difference percentage 211 238 25.20 31.9 30.9
Table 9. Mean runoff percentage for two superabsorbent dosage, type and two flow rate
Treatment
Irrigation event Lower flow rate (0.3 1.s7) Higher flow rate (0.6 I.s7)
1L ILAL 1LA2 1LS1 1LS2 IH IHA1 IHA2 IHS1 IHS2
Mean 52.51 49.72 46.89 46.31 43.55 63.57 61.55 58.70 61.10 56.98
Difference 2.78 5.62 6.19 8.91 2.02 4.88 247 6.59
Difference percentage 53 11.3 13.2 19.3 3.2 7.9 4.2 10.8

Table 10. Infiltration percentage of 5 irrigation events for two superabsorbent dosages, type and two flow rate

Irrigation event Treatment
1L IH ILA1 IHAL 1ILA2 IHA2 ILS1 IHS1 1LS2 IHS2
1 46.80 37.25 49.82 39.18 50.42 42.60 53.90 38.94 55.98 43.16
2 49.43 37.92 50.56 39.16 54.24 42.36 52.10 40.86 55.54 44.35
3 46.16 35.39 51.18 37.62 53.47 40.27 52.53 35.85 54.99 4241
4 44.67 34.93 48.50 37.81 53.41 40.71 52.19 39.35 55.84 42,91
5 50.41 36.65 51.32 38.47 54.03 40.58 57.71 39.50 59.92 42.27
Mean 47.49 36.43 50.28 38.45 53.11 41.30 53.69 38.90 56.45 43.02
Difference 11.07 11.83 11.81 14.79 13.43
Difference percentage 23.3 23.5 22.2 27.5 23.8
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Table 11. Mean Infiltration percentage for two superabsorbent dosages, type and two flow rate

Treatment
Irrigation event Lower flow rate (0.3 I.s™) Higher flow rate (0.6 I.s™)

IL IL IL 1L IL IL IL 1L IL 1L

Treatment  Treatment  Treatment  Treatment  Treatment Treatment Treatment  Treatment  Treatment  Treatment

Mean 47.49 50.28 53.11 53.69 56.45 36.43 38.45 41.30 38.90 43.02
Difference 2.78 5.62 6.19 8.96 2.02 4.88 2.47 6.59
Difference percentage 5.9 11.8 13.0 18.9 5.5 13.4 6.8 18.1
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