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Table 1 Physical and chemical properties of the purplish soil 5 ,
120 min, 15 min
Mechanical composition OM  Texture 2.5 min, 15 min 5 min,
Soil (gkg ") CEC (ske™h) [2] ,
type (mmol  ESP [23~ 26] 3
Sand  Silt  Clay kg (%)
2% 620 126 228 0 60 17.2 [27~ 30]
Purplish
wil Silty
loam 2
2 2.1
Table 2 Soil ageregation of purplish soil
(1 2),
Method Content of aggregates i various levels (g kg™ 1) 7~
Soil  ddemined 5.2 2.1 1~05 05~025 <025
8 mm
type mm mm mm mm mm
1.5 mm % 2. 0 mm( 4 ),
(%) 309.8 3167 113.2 110.5  149.8
Purplish  Dry sieving
0~ 2 mm; 4~ 6 mm; 8~ 10 mm
sol (%) 3.0 370 44.0 219.0  670.0
WYd 2 2
sieving B
1.2 2.2
, [ 24]
; SPRACO s ,
18] 4.75 m
0.9 m, [4] ; ,
30 an 10 em ) 10 em
3 cm R s 1 2,
Morgan ) 7~ 8 mm s 8 mm
[19]
1 ecm ,
0. 08 MPa 0.07 MPa, « 7,
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Fig. 1 Change in micwo structure of purplish soil profile ( polariza bn microscope, % 4, field of vision 1 6 mmX 2. 0 mm)
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Fig. 2 Comparson between the original sol profile and the soil profile with crusts devebped in soil srudure ( digital photo, wrr @vered treatment)

) « 2,

60 min s
(3 0~30min L3321
, , 30 min ,
, 30 min s s
, Phillips , C )
0 g kg ! :

8%~ 10% L2l ,



388 44

1,85 prsssssansrm AR T s e R e
. 2.3
§ , (P)
20 1.55 [33]
z (D ,
2
% 2
2
@ 1.45 gﬁ( : ,
& —e— A5 %M Covered —o— &1 W Un-covered (20%) . U P

135 T ,

0 5 10 15 20 25 30 35 40 45 50 55 60 65 I
P& 1 3 I Time (min) , Y= ae
b 2
3 60min
Fig. 3 Varnation of bulkdensiy of the crusting layer of the purplsh 4

s0il profi e after 60 minutes of rainfall

;0~ 30 mmn ,

, 30 min
2 bl
9 9 O"“
2 . .
30 min s , 30 min
; 9 9
2
2
2 2
’ 12.5 min
2 2
2
0
(1) :(2) .
- R°=0.8951
:(3) z
5 ¢ © * *
(N, &"07 4 T
g I
? b7
5 R*=0.855 3
’ 0.1
B [n] i Yavere
’ B & o fE%M Covered
4B * o JEE K Un-covered
Rty PS
0 " 4
’ ’ 0 10 20 30 40 50 60
4 mm, [% R 73 Time (min)
(W, 4
Fig. 4 Vatiation of purplish soil shear strength with the process of rainfall
2
8 mm . 12. 5 min s
2
s , , 2.2
2 2
2
2.1 s

(1) . . , 2006



3 389
ARG RN, 58T P E A R
2.4 A 5H R AT 7 ik FAE B R B EL e

Z B Acumulative infitration (ml)

7~ 8 mm ,
100
o J&i# M Un-Covered R*=09777
= 7@K Covered
1: 01
P Y B enemerens Ml L L
d °
0 L S N S S S S

Fig. 5 Comparision between the two treatments in soil infiltration
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DEVELOPMENT OF SOIL CRUST ON THE SURFACE OF PURPLISH SOIL

Bu Chongfeng™>**  Cai Qiangguo®  Cheng Qinjuan®*** Wu Shu’ an®> Fan Yuntao> MaT ing*>
(1 Institute ¢ Soil and Water Conserv ation, Northwest A&F Unversity, (AS& MWR; Yangling, Shaawi 712100 China)
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(3 Graduate School ¢ Chinese Academy f Sdences, Bejing 100039, China )

(4 Key Labaatory  Water Cyde and Rd ated Land Swface Processes, (AS, Bejing 100101, China )

Abstract Soil crusts hinder water infiltration rate, thus increasing runoff and triggering soil erosion. Purplish soil is one of

the most important types of soil in China and readily erodible. To study how soil arust is fomed helps us understand how soil erc-

sion proceeds and construct a physical erosion model. In recent years, works have been reported on dharacteristics and models of
soil erosion in the purplish soil region of China. However, still nat much is known about formation of soil arusts and its effed on
soil erosion process in purplish soil. In order to understand development of soil crusts on the surface of purplish soil and acquire
scientific data for erosion risk assessment, a group of experiments were conduded. In the laboratory, two treatments (uncovered

and covered with nets) were designed for samples of purplish soil collected in Lizikou Catchment, Sichuan Province. They were

subjected to simulated rainfall. Results show that the purplish soil developed a stable layer of crust, 7~ 8 mm thick in 30 mirr

utes; mechanical illuviation is the main fador of soil crusting, which was weakened by raindrops that beat the surface soil stimur
lating fomation of a thin compaded layer; distribution of soil pores affects water infilraiion and shear strength, which was
demonstrated in the covered treatment where the total porocity was low, but evenly distributed, while the water permeability was

high, because no compaded layer was fomed at the iniial stage of the rainfall, thus lowering shear strength.

Key words Purplish soil; Surface crust; Development characteristics; Simulated rainfall



