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F1 HIEEKRELMR
Table 1 Basic physical and chemical properties of tested soil
(g/kg) pH
(0.05 ~ 1 mm) (0.01 ~ 0.05 mm) (" 0.001mm) (g/kg) (g/kg) (%)
729.1 150.3 120.6 7.56 2.5 0.69 20
6.-6
0-0+—2"% @)
NaCl [1+(ah)"]
Na2$O4 0 h er
NaCl 1.5 g/lkg Na,S042.5 g/kg 05 a n
_ [17]
NaCl 3.5 g/kg Na,S0,4.5 g/kg m=1-1/n
NaCl 5.5 g/lkg Na,S046.5 g/kg 1.3.2
25 cm 33 cm 3 (
30 cm 12kg 20% ) 3
24L  NaCl NaySO, 3em 1.57 glem
24L 5 cm 10 cm
2 cm
5 24 h
5
F2 intbLiELE
Table 2 Treatments of different salinized soils
O-L
K, = T (3)
(g/kg) (g/kg) (g/kg) o
., s s K, (cm/h) Q (ml) L
8 8.03 5~10 (cm) 4 (em?’) ¢
12 10.14 10~22 (h)y H (cm)
[15]
10C
. K
1.3 Kyo=——F—"——+ “)
1.3.1 0.7+0.03-T
[16] K (cm/h) K
157 gem® 100 cm’ 10C T (€)
78.5 g 1-3.3
[16]
( 2.5cm) 785 ¢g
3 60 cm><10 cm>2 cm
24h PAM
> min 2 1.57 g/em’
0.02 0.04 0.06 008 0.1 05 08 2 5 7bar mm >l
(1 bar = 10’ Pa)
o(H,0)="2"" M
«(H,0) (
m m
) 1 (2 2 %_i D(Q)%
(g) m3 (g) at ax 6X
RETC van Genuchten 5

Gardner

6’(x,t) =6, x>0,t=0
6’(x,t)= 6 x=0,>0
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6, (cm’/cm’) 6, 2
(cm’/cm®)  x (cm) ¢
(min)  D(6) (cm?/min) 21 PAM
%) Boltzmann( )
[18]

D@)=————|" 1d0 6 [19-21]
== (dH/d/l I © PAM
A=xt"? (6)

1 1 PAM

D(@)—lMZAAe (7)

! (<0.8 bar)
x4 2 ( >0.8 bar)
0 4= fl0) (7) PAM
PAM 0.25 g/kg
1.4 PAM
Excel SAS 9.0 0.25 g/kg
PAM 0.25 g/kg
35 35
—+—CK =B i T k  ——CK o580 T T
30
g, S
S 25
‘é@ 20 fg
Ry +H
15
10 '
0 2 4 6 8 8
HHOKIR ) (bar) HHOKIR ) (bar)
a. PAMJi &0 g/kg b. PAMJifi i 50.125 g/kg
35 35
—-CK —=—RE ~HF - HF ¥ —+CK = ®F - FF «EF
30
S S
vl 25 ﬁ‘
% P
é‘% 20 =
H H
15
10
0 2 4 6 8 4 8
+HOKB I (bar) 3K 77 (bar)
c. PAMiti i £20.250 g/kg d. PAMIifi i 0.500 g/kg

1 8E PAMERETEE. FEMEFRRU IR K FEHRETL

Fig. 1  Soil moisture characteristic curves of slightly, moderately and severely salinized soils under same PAM application rate

van Genuchten  Gardner e (10°Pa)
Gardner 0=AS" (8)
Gardner A B A
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A
B
[22-23] [27-28]
3 PAM
> >CK 3 PAM
CK A
141 256 3.07 233 Na" CI” SO;”
A PAM B PAM
PAM
PAM
(291 PAM PAM
[30]
0.3 bar
(24-26] Na" Mg* PAM
#*3 AREALEKMFEAERBEFKE
Table 3 Water characteristic equations and field moisture capacities under different treatments
(0=AS®) R’ (%) (%) R?
CK PO 0=17.388"136 0.99 19.5 19.35 0.96
PL f=18.125 11 0.91 19.7 19.8 0.99
PM 0= 18.65"1053 0.92 20.5 20.57 0.99
PH 0=18.795 0% 0.91 20.72 21 0.99
PO 0=18.665 "8 0.99 19.8 19.46 0.99
PL 0=19.465700%2 0.94 21.1 20.31 0.99
PM 0=19.915007" 0.92 20.8 20.46 0.99
PH 0=21.228"0608 0.94 21.1 21.66 0.99
PO 0= 184750114 0.99 19.8 19.71 0.99
PL 0= 18.985 08¢ 0.93 20.58 20.56 0.99
PM 0=19.657 0.95 21.7 21.53 0.99
PH 0=21.5487"0% 0.93 22.8 22.46 0.99
PO 0=22.915"088¢ 0.99 24.2 23.94 0.99
PL 0= 23.748 067 0.93 24.2 23.9 0.99
PM 0= 24.62870014 0.94 25.1 24.93 0.99
PH O=125.248700% 0.93 25.6 25.35 0.99
) 4
AxB
(Co) (8) AxB 1.28 ~2.36
PAM AxB
do (Bl PAM CK
Cy=———=4-By " ©)

ds
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Table 4 Specific water capacities under different treatments
AXB b+l (bar)
0.01 0.02 0.08 0.3 0.5 2 5 7 15
CK PO 236 1.14 442 201 416X10" 9.26X107 5.18X107% 1.07X102 3.78X10° 2.58X10° 1.09%X107
PL 211 1.12 3.60 1.66 3.53X10" 8.07X107 4.56X107% 9.71X107° 3.49X107° 240X10° 1.02X107
PM 196 1.1 3.18 1.48 3.19X10" 7.41X107% 421X10% 9.10X10° 3.31X10° 228X10° 9.82%x10™*
PH 188 1.10 297 139 3.03X10" 7.07X102 4.03X102 877X107° 320X10° 221X10° 9.56X10™*
PO 209 1.11 349 1.62 346X107" 7.96X102 4.51X102 9.65X10° 3.49X10° 240X10° 1.03X107
PL 1.60 1.08 233 1.10 245X10" 5.87X107 3.38X107% 7.54X10° 2.80X10° 1.94X10° 8.52%x10™*
PM 1.54 1.08 2.19 1.04 233X10" 5.61X107% 324X107% 7.28X10° 271X10° 1.89X10° 8.31x10™
PH 129 106 1.71 0.82 148X107" 4.63X102 2.69X1072 6.18X107° 234X10° 1.64X107° 7.30X10™*
PO 211 111 3.58 1.65 3.53X107" 8.09%X1072 4.58X102 9.77X107 3.52X10° 242X10° 1.03X10°
PL 1.65 1.09 245 1.16 256X10" 6.09X107 3.49X107% 7.75X107° 2.86X10° 1.99X10° 8.67X10™
PM 152 1.08 2.17 1.03 231X10" 5.56X107 321X107% 7.20X10° 2.68X10° 1.87X10° 821x10™*
PH 128 106 1.69 0.81 1.86X10" 459%X102 2.67X107% 6.15X107° 233X10° 1.63X10° 7.27X10™*
PO 203 1.09 3.05 144 3.17X107" 7.53X102 432X1072 9.54X107° 3.52X107° 2.44X107° 1.06X107
PL 1.65 1.07 228 1.09 247X10" 6.00X107 3.47X107% 7.88X107° 296X10° 2.06X10° 9.13x10™
PM 151 1.06 201 096 221X10" 543X107 3.15X107% 7.24X10° 2.74X10° 1.92X10° 8.53X10™*
PH 138 105 1.77 0.85 1.97X107" 4.90X102 2.86X1072 6.62X107° 2.52X10° 1.77X10° 7.91X10™*
2.2 PAM 30
— s Aa aCK o®F aPE emHF
<
2 PAM 520
%15
T 10
=
PO PL PM PH =5
21.67 5.03 1.43 0.59 23.03 5.82 1.86 0 PO !
1.24 2320 6.84 2.86 1.76 cm/h SAS PAM Jifi FH &AL HE
(P<0.001) PAM ( PAM
P<0.05
2 AEPAMEAETRE. . REMEERFLLIEE
MSKENT L
PAM Fig. 2 Changes of soil saturated hydraulic conductivity of slightly,
PAM moderately, and severely salinized soils under different PAM
application rates
C [33]
D
PAM i
[31] A=xt
3 3
[32]
PAM Ca’® PAM
0 -1 PAM
D(O) = ae”
23 PAM (@) =ae
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160 _o_po —=—PL —+PM  —PH 4 PAM
o 1.40 + PAM
= I
£ 120
5§ 1.00}
3
& 0.80 |
K PAM
B 0.60 |
N
% 040}
020}
0.00 : s s s s -
0.1 015 02 025 03 035 04
S K (em’/em?)
a. FREEER L 13
2.10
——P0O —=—PL ——PM  —PH (34.35] 5
£ 190t
£ cc >3
E 170}
5 150}
£ 130
Q- <0. 10 mm 361 PAM
m 110}
3 .90}
J
= 070 |
0.50 , ~
0.10 0.15 0.20 0.25 0.30 £5 HEKTHENSER
+HEE K em®/(cm’) Table 5 Fitting results of soil horizontal diffusion rate
bR Ak 4 D) 7
360 ——P0  —=—PL —+PM  —<PH PO D() =0.0031¢*47 0.91
fg 3.10¢ PL D(6) = 0.0112¢'%163¢ 0.93
g 260¢ PM D(6) = 0.0006¢*°77° 0.92
s
% 2.10 + \ PH D(6) = 0.0147¢"12¢ 0.95
A 1.60
;E\x PO D(6) = 0.0896¢57°27 0.93
N 110}
3 PL D(6) = 0.0475¢54¢ 0.96
20601 o VN
’ 0.10 PM D(6) = 0.0395¢5048¢ 0.95
010 0.15 020 025 0.30 PH D(6) = 0.0434¢27250 0.93
LA Fomlom) PO 0.0044¢20-652¢ 0.94
o. TREEE A4 D(6)=0.0044¢ :
: = N = — 18.2196
3 TR PAM iR B TRE. REMEE H®iE 8k PL D(6)=0.0045¢ 0.95
T#ENTK PM D(6) = 0.0035¢'5511¢ 0.95
Fig. 3 Changes of soil horizontal diffusion rate of mild, moderate PH D(6) = 0.0016¢'517° 0.98

and severe salinized soils under different PAM application rates

(a) (b)
PAMPH 5 -4
mﬁfﬁ; BRI L
= = S,
] B AR >®
] o
s - D
B\ _-®
UGIRE T O )
\ _9 -_-’.

B4 PAM 5tifZ 6 #9a% Hi(ER"
Fig. 4 PAM and soil adsorption



524 46
[11] , , , .
[91. ,2009, 40(4):
747-750
[12] s , Shainberg I, s . PAM
[J1. ,
2010, 26(7): 38—44
XTHR PAMALH [13] ’ ’ ’ 3
~ (1. ,2010, 8(1): 81-86
E5 PAMAEERTIERETH [14] , , _ _PAM
Fig. 5 Soil surface changes after PAM processed ] 2011
3 27(1): 89-93
[15] M]. : ,1993: 573
(1) PAM [16] : [M]. : ,
AM 1988: 407
P [17] , , , Bk, )
[91. ,2007, 18(4): 888-894
0.25 g/kg (18] , .
(1. ,2011, 22(4): 484-494
[19] , , , . , )
(2) PAM o, ’
2010, 21(6): 1 405-1 409
PAM [20] , , , , .
PAM (1. , 2008,
29(4): 332-334
[21] ,
(1. , 2003, 40(1): 46-52
[22] , , , , )
[91.
, 2008, 15(1): 79-82
[1] , . PAM [7]. [23] ’ ’ ’ ‘
, 2000, 6(4): 457463 . 2008
(2] ; : L1 24(12): 12-15
,2008,17(3): 282-289 [24] .
(3] , , , . PAM (1. ,2012, 15(1):
91 > 2005, 246-250
[4] , , , , , ( )[D]. ,
- 2006
, 2009, 25(7).‘ 19-24 [26] (
[5] , , , . PAM )[D]. ,2011
[J]1. , [27] , . [7].
2008, 24(1): 49-52 , 1989, 1(1): 99-101
[6] ) 5 . PAM [28] M]. , 1964:
[9. ( ), 2010, 261
32(3): 93-97 [29] , , , , , . PAM
(7] , , , . PAM
(1. , 2010, 26(4): [J]. ,2012, 26(3): 227-231
70-74 [30] . M].
[8] , . , 1996: 266
[71. ,2010, 28(2): 172-176 [31] , , , , , .
[91 , , ) (1. , 2008, 30(1):
(7. , 2006, 43(5): 835-842 25-27
[10] , , , , . PAM [32] , , , ,
(1. , 2005: [J1. ,
193-199 2003, 19(4): 37-39



3 525

[33] , s . M]. : [36] , , , s .
,2006: 320 1 , 1998, 35(1): 1-9
[34] . [J]. [37] Davidson RA, Davidson CF, Roa-Espinosa A. Linear anionic
, 1959, 3(6): 303-308 polyacrylamide as an effective post-fire soil treatment:
[35] . [M]. : Understanding the chemistry and physical science[J]. Journal
,2009: 593 of Soil and water Conservation, 2009, 64(4): 243-252

Influence of Low Molecular Weight Polyacrylamide on
Soil Hydrodynamic Parameters

MA Xin, WEI Zhan-min", ZHANG Kai, ZHANG Jian
(Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: In this paper the effects of low molecular weight polyacrylamide on soil saturated hydraulic conductivity, water
characteristic curve and horizontal diffusion rate of saline soil were studied. The results showed that with the increase of the
content of polyacrylamide used in soil, the saturated hydraulic conductivity decreased gradually. Under the same soil water
suction, the water capacity reached the maximum when 0.25 g/kg polyacrylamide applied in the slightly salinized soil, and as to
moderately and severely salinized soil, water capacity reached to the maximum when 0.5 g/kg polyacrylamide applied. Under the
same soil water content, with the increase of polyacrylamide, soil water horizontal diffusivity decreased and the magnitude of this
reduction increased with the increase of the degree of salinization.

Key words: PAM, Saline soil, Water characteristic curve, Hydraulic conductivity, Horizontal diffusion rate
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