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Effect of Pretreated Wheat Straw on Soil Aggregate and Water—holding
Capacity within Low Suctions in Loess Soil
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Abstract

A contrast study on effect of powdered aminated straw with or without inorganic soil conditioner
( calcium sulfate) on soil structure and water-holding capacity in low suction section was made through soil
column incubation test. The results showed that the pretreated straw significantly improved soil structure
stability decreased soil structure fractal dimension. Therein the soil with comminuted and aminated straw
had a slow acting to improve soil stability. Different pretreatment of straw mixed with soil could make soil
porosity connectivity poor in the early stages and then better with the straw decomposition later. Therein
the soil with long straw always kept worse soil porosity than soils with the powdered straw. Furthermore
there was a significantly linear correlation between soil aggregate fractal dimension and soil porosity fractal
dimension in low suction section. That quantitively explained the effect of the pretreated straw on soil
structure and water-holding capacity in low suction section of soil.
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Tab.1 Treatments of the incubation

CK
L 20 mm
P 1 mm
P+1la +
PA
PA +1a N +
la
L.P.P +Ia.PA.PA +1Ia
0.5% ( 7500 kg/hm’®) la
0.1% -
1.25 g/em’
( Scm ) 10 cm.
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10 cm 6 o
1.3
12 h
35°C 70% -
80%( CK
)
o 8 3
o 16
18 ~19 (MWD) .
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Tab.2 Fraction of water stable aggregate
after 8 weeks of incubation %0
/mm
>2 2~1 1~0.5 0.5~0.25 <0.25
CK 0. 44" 0.91° 3.93¢ 4,12 90.60"
L 1. 502 1.42° 3.74¢ 6.29" 87. 05"
P 1.98%*  0.86" 6.31° 5.66°  85.19¢
P+la 3.35° 1.10° 4.92° 5.30% 85. 33
PA 0.24¢ 0.49*  3.60° 5.90% 89,77
PA +1a 2.99% 0.52* 3.70° 3. 64 89. 15
Ia 0.47" 0.42° 3.06° 3.23% 92.82°
3 16
Tab.3 Fraction of water stable aggregate
after 16 weeks of incubation %
/mm
>2 2~1 1-0.5 0.5~0.25 <0.25
CK 0.28" 1.62" 2.13¢ 1. 60° 94.37¢
L 4.55° 2.59>  3.07% 2.37% 87.41"
P 4.97° 6.57°  3.98™ 2,38 82.11°
P+la 5.59¢ 3.84%  5.82° 3.91° 80. 83°
PA 2.49% 3.39> 4. 69" 2.09% 87.34"
PA +1Ia 4.31° 2.81" 3,71 3.01% 86. 15"
Ia 0.16" 2.64> 3,76 1. 60° 91.84*
2.1.2
0.25 mm
Ry 55
o (MWD) .
( GMD)
N MWD
GMD
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Tab.4 Evaluation indexes of the water stable aggregate R, s
8 16
Rys MWD  GMD Ry, MWD  GMD .
1% /mm  /mm /% /mm  /mm F,
CK 9.40™ 0.183"™ 0.146"™ 5.63° 0.174° 0.139°
L 12.95®  0.219* 0.156" 12.59" 0.340*" 0. 167"
P 14.81°  0.238" 0.162" 17.89" 0.414" 0. 190" 3 .16 1. )
P+la  14.67° 0.264° 0.165° 19.17* 0.413" 0.190"
PA 10.23" 0.175* 0.145° 12.66" 0.290" 0. 164"
PA+la  9.29* 0.236™ 0.149" 13.85" 0.340* 0.171"
la 7.18° 0.169° 0.141°  8.16° 0.194° 0.146°
4 8 L.P.P +Ia Ry s~
MWD.GMD CK
Fig. 1 F, of straw of different periods under different
. P+la Ry 25~ MWD, GMD CK
56. 06% -44. 26% 13.01% CK straw utilization treatments
p Ry s~ MWD, 1 8 (Ia
GMD  R,, CK P.L ) CK
MWD CK 30.05% + 19. 67% CK
. PA\PA +Ia Ry 25~ MWD, ° P.P+1a
GMD i CK 1.40% 1.22% CK
16 16 o 16 P.P +Ia.PA.PA +1a.L
(CK ) R,,~MWD.GMD 8 CK 1.82%
MWD.GMD 1. 63% 0. 68% 0. 68% 0. 99% CK
. . o P.P+1a
. P.P+1a PA.PA +1a
MWD 8 73.95% . P.P+1a
56.44% PA.PA +1Ia R,,s MWD C.N
CK 124.87% .146.00%  66. 67% 95. 40% C/N
P.P +la . PA.PA +1a ° (Ta)
MWD 8 65. 71% 53. 85% CK °
Ca**
. Ry s ~MWD.GMD o
8 . Ry »s~MWD.GMD
K,
. 5.
. 5 R,,s MWD.GMD
0.86.0.95 MWD.GMD
Ry o °
F, Ry,«~MWD.GMD
(p<0.01) -0.95. -0.89.
-0.95 F,

CaZ +
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5 ( 0.1 MPa)
Tab.5 Correlation of evaluation indexes
of the soil aggregate 0
Ry 25 /% MWD/mm  GMD/mm Fp ( BCM)
Ry 25 /% 1 - 78 kPa FC—BCM .
MWD /mm 0.86* 1 Gardner 0=AS""
GMD/mm 0.95%* 0.97** 1
Fp -0.95%%  -0.89%* -0.95** 1 A A
* % (p<0.01) . ; B
’ N 6.
2.2 7o 6.7 Gardner
(FC) °
( PWP) . R’ 0.98 .
6 8
Tab.6 Soil water characteristics curve and pore fractal dimensions after 8 weeks of incubation
/kPa
/kPa
-10 -20 -30 -50 -60 -80 R? D,
CK 41.73 26. 44 20.98 18.32 15.45 14. 54 13.21 6=59.055 § 03487 0.990 4 2.652%
L 42.00 26.90  21.26 18.53 15.58 14. 65 13.29  9=58.737 $7%%2  0.9928 2.661°
P 41.48 26.37  20.57 17.79 14.82 13.88 12.52 9=60.146 S>3 0.9827 2. 645
P+1la 41.17 27.04 20. 85 17.91 14.79 13. 81 12.40  §=64.147 S35 0.9802 2. 625"
PA 42.15 26.75 20. 80 17.96 14.92 13.97 12.59  §=61.627 §~*3625 0.986 6 2. 638
PA +1a 42.77 26.71 20. 65 17.76  14.69 13.73 12.33  §=62.850 S™>¥'6  0.9827 2. 626"
la 42.89 26. 81 20. 55 17.59 14. 46 13.48 12.07  9=64.873 §~0-387 0.9859 2.617¢
7 16
Tab.7 Soil water characteristics curve and pore fractal dimensions after 16 weeks of incubation
/kPa
/kPa -10 -20 -30 -50 -60 -80 R? D,
CK 41.21 26. 06 20. 80 18.23 15.43 14. 55 13.25  §=55.122 § 034 0.976 7 2.657°¢
L 42.47 25.71 20. 38 17.79 14.99 14. 10 12.80 §=55.647 §*3353 0.9823 2. 665°¢
P 43.17 25. 89 20.99 18.56 15.90 15. 05 13.79  §=52.010 §~*32° 0.9793 2.697°
P+1la 42.43 26. 28 21.12 18.58 15.82 14.93 13.64 9 =54.345 §703155 0.9855 2.685%
PA 43.09 26. 47 21.35 18.83 16. 07 15.19 13.90 9 =54.030 50309 0.9832 2.691%
PA +1a 42. 65 26. 19 20.95 18.39 15. 60 14.71 13.41  §=54.990 32! 0.9898 2. 678
la 42. 80 26.22 20. 31 17.49 14.49 13.55 12.18  9=61.272 §~0-3686 0.9855 2.6324
6 . N o 7
N N 16
o . A
o 8 8 [EN
A Ia.P +Ia.PA +Ia.PA.P.CK.L, L.CK.PA +Ia.P +Ia.PA.P. L
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