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Application effect research on super absorbent polymers
in different texture soils

FAN Fu, HOU Mi-hong, ZHANG Qing-guo, SU Ya-le, PENG Jing
( College of Agronomy , Inner Mongolia University for Nationalities , Tongliao, China 028043)

Abstract: The effects of super absorbent polymer(SAP) in different texture soils (sand, loam and clay) were stud-
ied through the pot experiments. The results showed that: (1) For the change of soil water suction, the treatments as B5
(added 5 g of SAP)and B10(added 10 g of SAP) were total lower than the CK as BO without SAP in sand and loam soils.
But with the increase of SAP, the water suction was not showed the reduce trend, for the sand soil it was total < 30.4
kPa and for the loam soil it was total < 80 kPa. The clay soil was showed the similar change of sand soil within the lower
scope of water suction. The effect of each treatment was showed not obvious when the water suction was more than 30
kPa. (2) For the soil moisture content, the treatment as B10 of sandy soil was significantly higher than other treatments.
However, when comprehensively considered the water suction and water content, though the soil moisture supply proper-
ties was stronger for the treatment as B10 in sand soil less than 15 kPa of water suction, but the soil moisture retention
property was become poor. For the treatment as B1, the water retention property was rather good, soil moisture supply
property was kept in water available scope for crop. The effect of treatment for loam soil was less than the sand soil, un-
der the same water suction of loam soil, the water content of treatment as B5 was throughout at the high level, total was
> 19% , also showed rather high soil moisture retention and water supply properties at less than 30 kPa. Both the rela-
tionships of soil water suction and water content in clay soil was relatively complex. The treatment as B5 was showed in
opposite effects of water retention property at different water suction range, its mechanism was needed for further re-
search.

Keywords: super absorbent polymer(SAP) ; soil texture; soil moisture content; soil water suction; soil moisture

retention properties; water supply properties
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Table 1 Basic properties of test soils

2 IR 1 Each particle content/ % 8 Ak HHUR - HAT
R b Ay A f Soil moisture Organic Soil bulk
Soil texture Sand Silt Clay particle content matter density
2~0.02mm  0.02~0.002 mm  <0.002 mm /% /(gkg™") /(grem™)
b1t Sand 91.41 0.33 8.25 1.3 6.86 1.61
1+ Loam 47.75 27.69 24.56 23.0 17.89 1.57
Kit Clay 12.79 36.52 50.69 28.2 19.35 1.48

ARG TR AR KR A H AR SO ek X St
PRHEMY Sumitomoseika SASOIL BIFEIK ], B2 —Ffh &
FESEKE R A FRAEW, o R AR B
0.23 ~0.40 mm 2 [H] , /K455 280 g+ !, BRERTE
.

1.2 REHESIEIT

ARG e — P 58 BEHL A A0 H a] it
55, A AR ) 25, &P + (A1) L
(A2) K 1.(A3) ;B R WA F &R AR, B4~ 18
ZR0 4 kg E3EFSNIMA 1,3,5,10 g FRKFIME R

ANFEIFIAEER, BI BO(O g) \B1(1 g) \B3(3 g) .B5(5 g) .
B10(10 g). IR BT : B 45 4> AH [F BLA% (160
mm x 220 mm) [AEZEREAHEZ , T o b = )2 84K,
AN E— 2 E 2 4 kg L3 AR
PR KR ST BEHEIR D , 4 1.53 g om 3T SE%
A3 ke LA E, FER 1 kg IRAT EEME L,
HETERAY L5, LA IR DR AKGRI 1 iE o 1250 55 it
SIS 43 =0 o b, A A T AU AL B A SRR
FEOTBIME o DAAS IR KGR A6 254 Aokt B g el
THE S ANAEI, A 3R, AT 2012 4E 5 A 1



98 T2 X AR A5

:33%

H,T 20124 5 J1 31 HE5 R, 7ERBEOKFTFIZE K
FH [ FEKE (RIPEE 5 ) LA SR 56 19 18] OR P g 7K
HFHC RS, B K FK %) R PEAT &
K K 7 I E o
1.3 MEMBSAE

7 5 FEEE 1k (B G HE 53 ) 0 58 MUBRAL K, LA
[l o o S5 3t 28 b v A TR 20 2 10T 5 SM - 1
U - K I 28I 72 3K A7 (kPa) , {38 I 22
BB 3K I B (B < 100 kPa) , {H H [R]F
Py ] WA ) - 3 7K R 43 AE T Y LA s A Hydra
Ky /RS /R IN E HIEARTE K (%) ;
PRI A T (e em ™) 5 3056 20 )5 1 K 435
TASC 5 Ab B K 43 i, RS A 3 ~ 4 AN B I
— IR K
2 R 50
2.1 FERMEERNKRAEZR

& 1.2.3 AT, = Ff o b - g 7 3 56 30 1) v

20.00

1800 a a
£16.00

WIR 2R OEIR B4R SR oK

TR ¥ < 30.4 kPa, H: + 3K IR & A R4S
ARG HHBR T 28 1 R (BERHA R PEIE ) BS ZbBE 1) 7K 1%
T3 TR e T G R ER TS 8 R
(KI5 ) B3 Ab 3 & 25 /& T X B Ak, Ho e 34908 F X
W85 7 R K W 778 ik 40.52 kPa, /T % BE(E BO
AL 70 kPa; 55 14 K BS AbFHiAF) 60 kPa, B1.B3,
B10 ZbFHEE 1 75 kPa, ¥/ FXF BE{E BO 4L LAY 80
kPas Kl K W 3 A8 Ak L 3 52 %, 43 AR SR 1 K
B5. 55 4 K1 B1.55 7 K1 BS A1 B10.55 12 K11 B,
5513 K1Y B35S 14 K Ir A AL K W (B3 e 3%
1 TN R, KR (B AR 08 38 R 3 e v AR Ak EL T
FU55 1 RNT 2RI A 580 20 £, 55 4 KRR
TR INAEGE 18 £%, 58 9 KT 2RI 6 £5 L4
55 6,13 14 KR oK T 30.4 kPa, ¥ -
SR FAE R Y R AL FE Bl S5 X2 RN
W3, B5 5 B10 Jo 2 Rk BAR EER R T
i B10 AP E AT H B A AR,

0OB0 EBI EB3 OB5 EBIO
a

RRRIRNRANNBNNENR
I

WK IR BIOKN IR 12K BIZK B4R

i 7] Time

TE AR A AN FREE SRR 22 57 B3 (P <0.05). R,
Note: The lowercase letters express the significance difference within each group( P <0.05). The same below.
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Fig.1 The change of water suction in sandy soil
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Fig.2  The change of water suction in loam soil
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Fig.3 The change of water suction in clay soil
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Table 2 The comparison of water suction for different texture soils by using SAP
posiil 05-03 05 -09 05-11 05-13 05-16 05-18 05-24
Treatment LS FaR FoX RPN 510 K 12K 514 K

A1BO 10.62 = 1.05d 10.38 £ 0.68de 16.61 = 1.21c 14.62 +0.00b 7.04+0.59cdef  14.52+0.00de 15.86 +0.00d
AlBI 9.05+0.00de  10.23 +0.24de 13.11 £ 1.50¢ 11.67+1.28bc 6.18 £0.00cdef ~ 15.86+0.00cd 15.52+0.00d
A1B3 12.17+£1.57cd 8.72+0.20ef 12.06 + 1.24¢ 10.17+0.92bc  3.51+0.31ef 6.49 +0.67fg 8.65+0.00e
A1B5 13.50 = 3.58¢ 8.53 £ 1.40ef 10.17 £0.98¢ 9.83+1.76bec  3.15+0.00f 2.83+1.34g 6.28 +0.00e
A1BIO 9.39+0.00de 6.03 +1.88fg 10.04 +0.45¢ 6.21 £0.00¢ 1.86 +0.00f 4.19+1.19g 4.41+£0.95e
A2B0 18.39 +0.69b 7.32+1.83(g 39.53 +£0.00a 11.44+0.00bc 14.82+0.13b 33.47 £ 0.00a 81.88 +0.00a
A2B1 19.82 +0.00ab 5.19+£0.20g 29.70 +0.00b 9.66+3.82bc 18.88 +£0.00a 21.60+0.00b 78.68 £ 0.00a
A2B3 12.01 +4.88cd 6.36 = 1.94fg 27.73+1.79b 15.07+1.03b  11.41+1.26ab 20.84+0.31b 76.57 £2.64a
A2B5 7.09 +£0.00e 4.47+1.03g 27.58 +3.05b 11.61+0.38bc  8.76 £0.00c 21.19+2.11b 62.47 +4.68b
A2B10 9.27 +1.40de 4.18 £0.48¢g 10.14 £ 0.00c 7.69 £0.00c 4.33+0.00cd 10.65 +0.92ef 77.53£0.0la
A3B0 18.70 + 0.46b 20.98 +0.85b 36.82+0.00a 25.42+0.00a 4.76 +0.00cde 14.41 + 0.00fg 43.51 +£0.00¢
A3B1 19.15+0.46ab  22.10+3.46a 28.72+0.42h 25.80+1.08a 1.16 +0.00def 21.21 +1.34hc 47.06 +0.00c
A3B3 20.30£0.26ab  18.59 +0.40b 37.77 +0.00a 27.66 £ 0.00a 0.61 +0.00ef 12.58 £ 0.00de 58.67 +£0.00b
A3B5 22.31£0.91a 12.33 £1.98d 42.39+4.80a 34.37+3.12a 0.06 + 0.00ef 12.05 + 3.05ef 48.82 +0.00c
A3BI0 18.42+1.11b 15.43 £ 1.66¢ 28.67 +2.34h 30.87+2.22a 3.09+1.74f 10.05 +2.96fg 47.06 +3.87c

T AN FREFIR S 0.05 K B2 B35 « FoRHE 8 RARIKH 0.05 K257 BN, sig. =0.

8.9 KBHK.

Note: The lowercase letters indicate significance difference within each row at P <0.05;

093; 55 1 RARTEK, 5 7 KIFEW,2H

* indicate not significance difference at P <0.05 at 8th days,

sig. =0.093; The first day was not watering, seventh days was rainfall, eighth and ninth days were cloudy.
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Fig.4 The change of water moisture content in sandy soil
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Fig.6  The change of water moisture content in clay soil
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Table 3 The comparison of soil moisture contents for different texture soils by using SAP
Qb P 05-03 05-03 05 - 08 05-10 05-12 05-14 05-17 05-19
Treatment  2F 1 K~ 2R AR EXPN 8K 10 K7 B2 RS 14K

A1BO 0.011 £0.012f 0.225 +0.000c 0.141 +0.006¢ 0.071 £ 0.012f 0.046 +0.010e 0.183 +0.006d 0.102 +0.006e 0.057 +0.006d
AlB1 0.013 +0.010f 0.230 +0.006¢ 0.152+0.020¢ 0.071 +0.006f 0.053 £0.010e 0.185+0.020d 0.104 £0.006e 0.064 +0.062d
AlB3 0.013+0.011f 0.234 +0.006¢ 0.177 +0.015¢ 0.073 +£0.010f 0.067 +0.006e 0.192+0.017d 0.108 £0.015e 0.062 +0.062d
AlBS 0.013 +0.000f 0.232+0.026¢ 0.181+0.012¢ 0.086 +0.000f 0.064 + 0.006e 0.194+0.025d 0.126+0.020de  0.079 £0.017d
A1BI0  0.011 +0.006f 0.272+0.020bc ~ 0.223+£0.025hc  0.126 +0.044e 0.117+0.025d 0.232+0.020d 0.146+0.026de  0.135+0.032¢
A2B0 0.236+0.015ab  0.327+0.030ab ~ 0.290 +0.006h 0.261 £0.006abc  0.206+0.031bc¢  0.279+0.010cd ~ 0.259 +£0.000abc  0.224 +0.017ab
A2B1 0.220+0.021abc  0.320+0.020ab  0.302+0.015b 0.265+0.000ab  0.209+0.055bc¢  0.286+0.010cd ~ 0.259+0.000abc  0.229 +0.015ab
A2B3 0.234+0.012ab  0.317+0.021ab  0.295+0.012b 0.259+0.000abc  0.224 +£0.026abc  0.286+0.010cd ~ 0.259 +0.010abc  0.234 +0.006ab
A2B5 0.245 £0.020a 0.333+0.010ab  0.315+0.040b 0.261 £0.006abc  0.222+0.015abc  0.286+0.010cd ~ 0.254+0.006bc  0.238 £0.010ab
A2B10 0.234+0.029ab  0.313+0.017ab  0.311 +0.006b 0.270+£0.006a  0.234+0.006ab ~ 0.288+0.006cd  0.261 £0.015abc  0.240 £0.015a
A3B0 0.205+0.015de  0.341+0.017ab ~ 0.312+0.095b 0.263 £0.025abed 0.225+0.020abe  0.333+£0.056cd  0.239+0.096cd  0.217 £0.070b
A3Bl1 0.188 £0.035e 0.406 +0.000a 0.329+0.061b 0.266+0.015abed 0.254+0.036ab  0.399+0.089bc¢  0.266+0.057be¢  0.227 £0.032ab
A3B3 0.205+0.025de  0.389+£0.162a 0.447 +0.167a 0.258 £0.025bed  0.242+0.015abc  0.469+0.210ab ~ 0.377+0.161ab  0.234 £0.025ab
A3B5 0.213+0.047cde  0.367+0.070ab  0.432+0.159a 0.249+0.035d 0.208 £0.035¢ 0.548 +0.18% 0.319+0.159abe  0.254 +0.020ab
A3BI0O  0.225+0.017bed  0.374+0.117ab  0.430+£0.074a 0.256+0.006cd  0.258 +0.012a 0.510+0.222ab  0.384+0.180a 0.222+0.015ab

/NG FRERR IS 0.05 7KCF F28 5 35« 43l 3R7R 58 1.2.4.10, 12 KAKIEH 0.05 /K2 57 W F M, sig. fH411 24 0.610,0.716,

0.373,0.298,0.411; 25 1 KAPEAK, 5 8 KFEM, 5 9.10 KK,

Note: The lowercase letters indicate significance difference at P < 0.05 within each row; * indicate not significance difference at P < 0.05, sig. was

0.610, 0.716, 0.373, 0.298, 0.411 respectively; The first day was not watering, the eighth day was rainfall, the ninth and tenth days were cloudy.

F4 AERMTFEARADSEKEZENHEXE
Table 4 The correlations between water suction and

moisture content for different texture soils

T SHS8H 5H9H 5H10H S5HI11H
Soil texture May 8 May 9 May 10 May 11
b+ Sand -0.84" -0.99"" -0.91" -0.65
#+ Loam  -0.95"" -0.26 -0.73 0.57
Kt Clay 0.60 0.14 0.24 -0.91"

TE:in=5,Ro05=99%, * Fm P<0.05, * x /K P<0.01,
Note: n=5, Ry.05=99%; * indicate significance difference at P <

0.05; * * indicate significance difference at P <0.01.
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Fig.8 The change curves of the water suction with

moisture content for loam soil
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Fig.9 The change curves of the water suction with

moisture content for clay soil
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