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Table 1 Soil properties of the studied soil
Particle-sized fractions ( %)
Soil type Sand Silt Clay Soil texture Organic €
(2 ~0.02 mm) (0.02 ~0. 002 mm) ( <0.002 mm) (gkg™)
i
Lou soil 25.82 61.13 13.05 Silt loam 13. 15
1.2 70% o 80%
2 cm ( CK ) o
I mm o
o N 30 do 30 d
7, (24 h)
7 ( 35C 70%)
1.33% (
C/N 25/1) 4% ( ) 10 \22
25% o
( 12 cm)
40 °C 48 h o
7 ( CK)
(€) (F) ( NF) ( ) o
(FT) 1.4
(NFT)
(T - 0.5% Excel \SPSS15. 0 o
0.1% . FTNFT
o 2
1.25 gem™ 5 cm
10 emv 35 cem  PVC 2.1
30 ¢cm 3 o 2 N
1.3 N
o CK

35C
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 NF 4.63%
13.3% -

79

NF

o 2 T
FT.NFT T
FT.NFT F.NF

2
Table 2 Soil bulk density and saturated water content

under various treatments

Soil bulk density Saturated water content

Treatments
(gem™?) (%)
o} 1.361a 48. 8d
@ 1. 348ab 49.9cd
® 1.336bc 51. 2¢
@ 1.298e 55.3a
® 1.331¢ 50. led
® 1.317d 53.3b
@ 1. 309de 54. 4ab

(%) ;

(p<0.05) Note: The water content in the column( %) means
the volume water content of the soil. The same letters affixed to the data
in the same column mean insignificant difference at p <0. 05. (DControl;
@Long cut straws; @) Finely cut straws; @ Finely cut and aminated
straws; (®Finely cut straws blended with Fe( OH) ;; (©® Aminated finely
cut straws blended with Fe( OH) ;; (DFe( OH) 5

2.2
NF.T

10 kPa
50 kPa

( D
8.9%

9.7% 7.4% 8. 6%

ZeBlA& 7K it Volume water content(%)

40 |

38 |

36 |

30 |

28 1 L " . b
0 0.2 0.4 0.6 0.8

{5 7K % 71 Soil water suction(100 kPa)
¢CK HNcC AF XNF  XFT ANFT +T

CK: Control; C:

Long cut straws; F:

Finely cut straws; NF: Finely cut and aminated

straws; FT: Finely cut straws blended with
Fe( OH) ,; NFT: Aminated finely cut straws
blended with Fe( OH) ,; T: Fe( OH) ,
1 Gardner

Fig. 1  Soil water retention curve simulated with Gardner model

for different treatments
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20 .
N o C, (7 ] o
6 =AS" C, = do/dy = - do/dS =
Table 3 Parameters of simulated soil water content curves ABS™UPr S S= -y
1077
Treatments A & K ( BCM)
@ 0.286 8 0.116 4 0.959 4 2
® 0.296 3 0.114 3 0.964 3 1.0 x107?
® 0.300 5 0.120 0 0.976 5 °
@ 0.303 1 0.1349 0.9222 ( 4
® 0.301 8 0.1227 0.974 6 CK.C 40 kPa
© 10 -
0.299 3 0.128 1 0.979 1
@ 0.307 4 0.129 1 0.930 1 50 kPa 107
2 Note: The labels have the same
meaning as Table 2 ° 4
NF
2.3
4
Table 4 Specific water capacity of the soil in different treatments and suction conditions ( ( 100 kPa) ')
Soil water suction ( 100 kPa)
Treatments 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
@ 4.36x107" 2.01x107" 1.28x107' 9.29x1072 7.24x107% 5.90x10°2 4.97x1072 4.28 x102
@ 4.41x107" 2.04x107" 1.30x107" 9.40x107% 7.33x107% 5.98x107% 5.04x107? 4.34x107?
® 4.75x107" 2.19x107" 1.39x10°" 1.01x10°! 7.84x107% 6.39x10°% 5.38x1072 4.63x10?
@ 5.58x107" 2.54x107" 1.60x107" 1.16x107! 8.98x107% 7.30x107°% 6.13x1072 5.27 x1072
4.91x107" 2.26x107" 1.43x107" 1.04x107"' 8.06x107% 6.57x107% 5.53x107% 4.76 x107?
® 5.15x107" 2.36x107" 1.49x10°" 1.08x10"" 8.38x1072 6.82x107% 5.73x107% 4.93x1072
@ 5.34x107" 2.44x107" 1.55x107" 1.12x107"' 8.68x107% 7.07x10°% 5.94x1072 511 x102
2 Note: The labels have the same meaning as Table 2
2.4
2,
12 h 1d 10 kPa 80 kPa
o ( 5) 50%
10 kPa NFT.T 22 d 6 d;
80 kPa FT
? . Rchards  Taylor ( )
10 kPa 30 kPa 15% ; G F
; 80 kPa 50% 14 d.
50% * C.F CK
10 kPa 80 kPa o

50%



3 537
o NF 10 kPa 5
80 kPa 18 d Table 5 Variation of soil suction in different treatments
10 kPa 10 kPa
80 kPa BCM
o Treatments @( Q) @( 0
10 kPa BCM - . ;
(5 CK ® 14 7
8d ® 14 10
; NFT 14 d BCM . N 18 1
® 19 12
® 22 14
) @ 2 13

{387k % 71 Soil water suction(100 kPa)

0 4 8 12 16 20 24
A [E] Time(d)

¢CK =mC AF X NF XFT

A NFT

Fig. 2 Variation of soil suction with the time in different treatments

to Fig. 1

1 Note: The meaning of the legends is the same

2 0 ~30 kPa
30 ~ 80 kPa
o 30 ~ 80 kPa
3. 6 30 ~80 kPa
o T °
30 ~80 kPa o

24

2 Note: The labels affixed to
the name of the treatments have the same meaning as Table 2. (@The time
needed for the soil water suction to develop from 10 kPa to 80 kPa; (9The
time needed for the soil water suction to develop from 10 kPa to the value

when the soil water content equals to the BCM

0.75 |
0.70 |
0.65 |
0.60
0.55
0.50 -

045 |

+ 367K % J) Soil water suction(100 kPa)

0.30 M . B S —————— ~
0 2 4 6 8 10 12 14

B i Time(d)
®ck MEcC AF XNF XFT ANFT ++T

3 30 ~ 80 kPa
Fig. 3 Daily variation of soil suction from 30 kPa to 80 kPa in
different treatments
1 Note: The meaning of the legends is the same to Fig. 1
6 30 ~ 80 kPa
Table 6 Linear simulation of daily variation of soil suction

from 30 ~ 80 kPa in different treatments

Treatments k R?
@ 0.049 6 0.996 1
@ 0.057 8 0.992 9
® 0.058 8 0.996 3
@ 0.046 1 0.991 6
® 0.051 4 0.982 0
© 0. 046 6 0.991 1
@ 0.039 3 0.997 3

2 Note: The labels have the same

meaning as Table 2
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Abstract

Wu Shufang'
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712100 China)

Soil water retention curves in low suction range during the evaporation process were determined by use of

tensiometers to study the effects of three straw treating manners ( i. e. cut aminated or mixed with inorganic soil amend—
ment) on saturated soil water content soil water retention and supply capacities as well as the soil dehydration rate in the
early stage of drought process. Results show that incorporation of finely cut straws into soil enhanced saturated soil water
content improving soil water retention and supply capacities and the finely cut and aminated straws were more effective
than the long cut straws. The dehydration rate of the soil in the early stage of drought in low suction range increased when
the straws ( both finely cut or long cut) were applied in soil while decreased with the aminated straws or straws mixed
with inorganic soil amendment and more soil available water conserved. The results provide useful information for more
efficient straw-incorporation method to improve the soil water retention capacity.

Key words Finely cut straw; Aminated straw; Ferric hydroxide; Soil water retention capacity; Dehydration speed



