22 4 Vol.22 No. 4
2008 8 Journal of Soil and Water Conservation Aug. ,2008
1,2,3 1,2, * 1,2 1,2 2 4
) ) 1) b )
(1. 712100; 2. 712100;
3. , 100049 ;4. , 710072)
: , (sodium polyacrylate SP) 5 (
0,0.01%,0.08%,0.2% 1% 3 ( ) ;
2g/m® SP WUE :3 0.01 MPa 1.5 MPa
SP , ;3 0.08 %
0.2%, 0.2%, 138. 61 %,
7.22 % ,62.70 %; ,SP SP 4% ,WUE 5.7%, 28.5 mm
SP SP 1% ,WUE 1%;SP 0.5%,WUE 3%,
:S156. 2 A :1009-2242(2008) 04-0153-05

Influence of Sodium Polyacrylate on Water-holding

Capacity of Three Different Soilsand Effects on Yield of Crop
ZHUAN G Werrhua' ?® WU Pute'* " ,FENG Hao'? ,XU Fuli*? L1 Zhuo® ,NIN G Rong-chang®

(1. Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100;
2. Instituteof Soil and Water Conservation, Northwest A & F University, Yangling,shaanxi 712100; 3. Graduate University of
Chinese Academy of Sciences,Beijing 100049;4. Northwestern Polytechnical University, Xi’ an, Shaanxi 710072)

Absgtract : The effects of sodium polyacrylate (SP) on soil ,water-holding capacity at different suctions of
sand ,dlt and clay were evaluated by usng centrifugal Method. Five rates of SP,0.0%,0. 01%,0. 08 %,
0.2 % ,and 1% (on dry weight basis) ,were added to these three soils. The effectsof SPon yield and WU E of
winter wheat and the following maize were studied. SP was dusted on the upper layer with 2gm/ m*after the
wheat was sown and the maize was planted on the field without any treatments after the wheat was harvest.
The results show that the amount of water retained by the soil at each suction over the range of 0.01M Pa to
1.5 M Pa dgnificantly increased with increase of SP; The effects on sand were more obvioudy than sit and
clay;It is suggested the concentrations of SP be controlled from 0.08 % to 0.2 % by weight and the best rate
is0.2% of each soil. Then the capillary prosty of sand,slt and clay were increased 138. 61 %,37. 22 %,
62.70 % respectively compared to the CK. Without added irrigation ,the yield and WU E of SP treated wheat
were increased 4 % and 5. 7 % regpectively compared to the CK while increased 1% and - 1 % respectively
with added 28. 5mmi irrigation at filling stage. The yield and WU E of the maize planted on the SP treated plot
wereincreased - 0.5 % and 3 % respectively compared to CK. The effect of SPon the yield and WU E of maize
was less obvioudy than on the wheat .

Key words: sodium polyacrylate; water-holding capacity ;winter wheat ;maize; WU E
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, Svapalan”
, 0.03% 0.07% 0.01M Pa
23% 95% sl 3
: : 2.8 e
51 , , 1 mm
6] 7] ,
, : Al-Humaid A '
; , 0.6%
66 %), Agass M " LentzRD
PAM ,
( 1500 2000 ), , ,
3 ;
, WUE
WU E ,
1
1.1
(sodium polyacrylate SP) , , (1500 2000 ),
: ( 0.2 mm )
1.2
1.2.1 (A) (B) (C)0-20cm , ,
, 1
1
/ / /%
% (g- om™) 2 0.02 mm 0.02 0.002 mm <0.002 mm
A 12.5 1.516 80.04 14.31 5.65
B 25.8 1.324 9.38 65. 66 24.96
C 29.5 1.208 6.55 61.08 32.37
1.2.2 2 (1) ( )5 (2) (0,
0.01 %,0.08 %,0.2 % ,1 %) 4
1.2.3 2 mm
100 g ( o), 1.5¢g/cm®, 1.3
g/ cm’, 1.2 g/cm’® , (
), : : (9 (@) ,
0 (%) 8 =(g- g - 100)/100 $s=0.01 MPa s=
1.5 MPa , Boor 015, ©.) ,
:ee 290.01 -91.5
Excel , SPSS11.0
1.3
1.3.1 , 107°59 - 108°09 ,
314 - 3824 , 884.0 mm, 637.6 mm,
,60 % 7.,8,9,10 , , 3.0, 0.25
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, 1 C
1.3.2 2 2 (1) Wo , W1 ,2007 5 2 1
28.5 mm; (2) 'S, 'S, 29/ m’ 5mx4m,
4 , 16 ,
, 979,2006 10 5 ,
, 2007 5 2 28.5mm,6 5
958, )
1.3.3 0-160cm 10 cm
, 160 cm Ws(mm) ; P(mm)
; , : 4 Y (kg)
Wij WUE(kg/ (mm - hm?)) ‘WUE=Y/ (P+Ws+Wj)
2
2.1
(SP %) 1 2,
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SP )
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, SP B.0:.=0001 -015)
, ©15) , B =as’(a,b )
( P=0.01), a,b R? 2
2 3 S 0 (
R >0.97, R >0.99) a , > > , > >
a ’ [11] a
SP . SP : : SP4
e0.0l 91.5 O 01% 3 90.01
B1s 5%, P=0.05 ;0.08%,0.2 % ,1 %3 3 Bo.01
B.s (P=0.01) ,0.01 %
SP B0.01 ,1% 0.2%
SP 400 %, B0.01 200 %, 1%
0.5 B0.01 3 0.08% 0.2%,
0.2%
70 45
6 oo +0.01 A O0.08 40 oo 4001 £0.08
002 X1.0
. 0 0.5 1.0 L5
KK F3/MPa K& F3/MPa
1 2
2.2
2.2.1 3 , SP
MWoeS WS Wi S 4%.,3.4%,4.5%, (p=0.05) W1 &
W1 S 1.03%, WoS, WS 4%,
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160 cm WoeS WoeS 5.6%,W:S WS 8%, SP
160 cm , SP , SP
, sP , ,
, SP SP ,
(P=0.05) , WUE,SP WUE
WoS WoS , , WUE 5 7%,
WS WS , , WUE 1.2%
| % I % I % | %
SP % a b R Boo 015 8o 015 B
0 3.8163 - 0.9837 0.9837 10.54d 3.52d 0.00 0.00 7.02
0.0 3.9715 -0.1947 0.984 10.75d 3.67d 2.02 4.28 7.08
0.08 5.6327 -0.2274 0.9936 15.36¢ 5.14c 45.73  45.97 10.22
0.2  8.044 -0.2353 0.9908 25.14b 7.31b 138.61  107.78 17.83
1 10.98 - 0.2847 0.9887 39.18a 9.78a 271.83  177.97 29. 40
0 11.344 - 0.1852  0.9962 25. 84d 10.52d 0.00 0.00 15.32
0.01 11.433 - 0.1858 0.9964 26.21d 10. 6cd 1.42 0.76 15. 60
0.08 11.711 -0.1942 0.9974 28. 18¢ 10.82¢ 9.05 2.85 17.35
0.2  12.783 - 0.2294 0.9958 35. 46b 11.65b 37.22  10.69 23.81
1 22.22  -0.1862 0.9985 51.54a 20.61a 99.48  95.81 30.94
0 14.659 - 0.1553  0.9964 29.50d 13.76d 0.00 0.00 15.74
0.01  14.539 - 0.1626  0.996 30. 38d 13.61d 2.96 -111 16.76
0.08 15.812 -0.1922 0.9963 37.89¢ 14.63c 28.43 6.27 23.26
0.2  20.239 -0.204 0.9768 48.00b 17.80b 62.70  29.33 30.20
1 22.57 - 0.2195 0.9837 56. 47a 20.65a 91.43  50.03 35.82
P=0.01
2.2.2 3
/ 160 cm / / / WUE
3 , (kg- hm™?) / mm mm mm mm (kg- hm ?. mm'?)
WoS» 7816402  102.1+5.7  250.2 O 352.3b 22.2a
(WS, WoS) WoS 8120£537  96.4%4.6  250.2 0  346.6b 23.5a
(WS ’V\:ls") W:S, 80874508  111.1+6.2  250.2 28.5  389.8a 20.8b
1%, WiS 81704550 120+7.9 250.2 28.5  398.7a 20.5b
' WoS» 64641580 - 127.4+13.5 455.5 0 328.1a 19.7a
WoS: 6383+386 - 136.4+12.2 4555 0 319.1a 20.0a
SP WS 64384340 - 128.8412.1 455.5 0 326.7a 19.4a
(WoS, W1 8) WiS  6449+342 - 138.6+14.6 455.5 O 316.9 20.3a
SP (WS Wi S) 0.
5%, (P=0.05),
, , , 160 cm , SP ,
, SP 7.3% 4 WUE ,
0, SP SP 3%,
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(1) , 0.08 %

:3 0.08% 0.2%, 0.2%,

138.61 % ,37.22 % ,62.70 %;

(2) ,SP SP 4% WUE 5.7%, 28.5 mm

SP SP 1%,WUE 1%, 29 m,
WUE , SP , :
\WUE : ,SP :

(3) WUE ,
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