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Table 1 Backgound of soil samples

Sample code Soil type

Texture Locaion Position

Parent materal

Land use

b

-1
1 mm min

1.57x 107 J;

(. 510 15 20 40 60 min 6

(SEM)

Fig 1

7m,

1. 33 mm, 2

2.1

(x1 500)
SEM photos of the obverse (left) and side (right) of the typical soil crust (% 1 500)
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2.2

489

20 min ,
;89 5 min
, 20 min
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noos

( x 500 x 50)

Fie.2  SEM photos of the upper, mid and sub- layers of w0il aust( X 500 x 50)

,> 0.2 mm

(

Fig. 3 Vertical section of the typical soil crust

(panligh x 33)
4):
489
4 ) 1

x 33)

, 1489

1267 , 38.3% 51.0% 55. 6%
60.5% , 489 , 3. 5%
1.9% 18.5%; 0.2~ 0.02 nm
4 , 54%, ,
20% ; 0. 2~ 0.002 mm 1
2489 , 51. 0%
41.1% 72.2% 63.9% 41.2%, 35%,

2 )
0.2~ 0. 002 mm

, > 0.2mm

[13 ’7( 48 9 ),
[13 ”( 4)
2.3
3 ,
124
, 20. 25 mm 40%
3578 , 20.25 mm
80%, 69 60%
, 3578
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8 , 30% ,
, 7 5 , 58
, 10% ,
< 0. 05 mm N%, 60% ,
3 ;
>0.2mm 0.2~ 0.002 mm < 0.002 mm R
4 ( x 33)
Fig. 4 Two different kinds of il crust structure( plainlightx 33)
2
Table2 Paticle size comosiiion of soils tested (g kg ')
> 2 2~ 0.2 0.2~ 005 005~ 0.02 0.02~0.01 001~ 0.005 0.005~ 0.002 < 0002

Sample code mm mm mm mm mm mm mm mm

1 128.4 2550 120. 6 140. 6 101 1 70.9 76. 9 106 5

2 133.3 376 8 189.0 117.2 583 2.6 17. 2 78 5

3 144.3 166 0 81.9 49.6 77. 6 46. 4 7.1 363 2

4 20. 4 14 3 438.0 101. 7 635 56.3 6.7 2431

5 143.3 559 170.3 50.7 452 53.5 2.1 4519

6 106. 5 499 24.3 43.7 41 4 13.2 39.0 820

7 186. 5 418 3 153.5 32.3 293 12.7 41.5 119 9

8 4.4 14 2 82.5 174.0 208 3 110. 4 63.7 342 4

9 115. 8 68 7 135.5 0.5 98 3 74.0 41. 8 399 4
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Table3 Soil structural indexes

205mm 0.5~ 0.25 mm

Dispersion Infiltzation Collipse
Sample @ ® ® Dispersibiliy” rate? Aggregativity” rate rate”
code (%) (%)
(mm) (gkg ") (gke™h) (%) (mm min~ ') (g min~ 1)
1 0.98 382.9 6.7 48. 90 15. 67 62.48 0.08 2.7
2 1.06 398 1 97.9 4.4 72.7 8.27 0.23 47.6
3 4.47 872.2 4.3 7.2 46. 4 110.54 0.65 4.2
4 0.78 283.6 163.0 .32 50. 46 41.46 0.71 A 1
5 4.77 921. 1 27.9 3.7 44. 78 127.50 1.00 2.0
6 1.89 564.2 2.7 2.3 70. 42 8.23 2.04 219.0
7 4.25 546.0 346. 1 6. 59 70. © 11.54 4.63 203. 4
8 3.83 785.6 3.9 16. 1 58.40 124.19 0.27 4.8
9 1.58 490.2 2.3 4.3 57.90 105.61 0.16 51.5

O Average diameter per unit weight of water stable ageregate; @) 20.5 mm water-sable aggregates: (3 0.5~ 0.25 mm waterstable aggregates

1) %= 20.25 mm ( - )/ 2025mm x 100( Digpersibility= 0. 25 mm aggregates( dry sieved

wel sieved) / dry sieved 20. 25 mm aggregatesx 100) ; 2) = < 002 mm / < 0.02 mm x 100
( Dispersion ratio= < 0. 02 mm particles in aggregate analysis/ < 0. 02 mm patticles intexture analysisx 100) ; 3) =( > 0.02mm

- > 0 02 mm )/ > 0.02 mm x 100( Aggregativeness= ( < 0. (02 mm particles in aggregate

analyss— < 0. 02 mm particles in texture analysis) / < 0. 02 mm particles in texture analyssx 100) ; 4) Col lapse

rate refers to the collapsing speed of original soil in static water

2.4 ,37
4 CEC 1, 48 2,438
, 9 3, 489
) CEC , [13 ”
) ) 6 9 34 2 1
« » 123 , ,
> > ,
> , , 489 ,
50% , “ ,9 8 5 7 3 6 4 2
» i , 1324 ,
? B ,4 6
, 1 , 4609 2,
) 3 69 , 469
( 92.2%) , . 87 5, 4809
2.5 )
SPSS , ) )

: 5678 : (1
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4
Taled4 Contents of soil colloid and clay minerak (g kg™ 1)
CEC Fe,0 ALO Fe,O Fe,O
Sample e e 2 25 Hy drous Monton+
oM (cmol kg~ 1) Amorphous Amorphous Free Complexed  Kaolinite Vemiculite
code ) micas orillonite
Fe0,4 AL, O, Fe,04 Fe, 05
1 1.332 7. 62 0. 172 1. 887 15 100 0011 898 5 101. 5 — —
2 1.326 5. 61 0. 442 0.470 7. 586 0 092 7755 224. 5 — -
3 11.880 10. 81 0. 702 2.713 30 400 0 102 922 2 3.1 — —
4 5.932 18. 82 1. 243 1. 715 13 860 0 071 56 7 28.3  645. 4 —
5 17.749 19. 2 0. 748 3.148 38 196 0 142 438 4 191. 8 9.9 -
6 5.269 16. 13 2. 786 1. 298 21 602 0 240 392 0 — — 608.0
7 11.052 10. 07 1. 81 2.800 12 324 0 533 496 7 114. 8 — -
8 19.474 1. 9 2. 119 2.740 20 524 0 206 4835 408. 7 2.9 —
9 29.457 16. 53 1. 192 2.786 33 21 0 425 2820 530. 9 — 8.9
G7 : c8 )
e G6 ,
= W
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4 8 9 s 397 6 2 1
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Fie.5 Clusteing amalysis of soil texture ndex
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Fig 6 Clustering analysis of structural index « » o«
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Fig. 8 Clugering amlyss of clay mineral ndex
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EFFECTS OF SOIL PHYSICAL AND CHEMICAL PROPERTIES ON SOIL CRUSTING

Zhu Yuanda' Cai Qiangguo! Hu Xia® Zhang Guangyuan®
(1 Insiiute ¢ Geagraphical Sdences and Naturdl Resources Researdh, CAS, Bejing 100101, China)
(2 College f Enmvironment and Naturdl Resources, Huazhong Agricultural University, Wuhan 430070, China)

Abstract Soil and water loss is one of the most vital environmental issues in China. Since the 1930’ s, soil scient ists have
been observing the role of soil austing and sealing in the processes of soil erosion. They have found that the existence of soil
aust always decreases the land in infiliration rate and roughness of the surface, thus increasing runoff rate and anti-splash ability
of the soil. Some studies have demonsiraed that erosion modulus and cimulated sediment yield increase several or even dozens of
times as much on crusted soils because soil arust augments kinetic energy of runoff, resulting in rill erosion. Unfortunately, crit+
cal values and related factors that affedt forming process of soil arust are still not well understood. In order to clarify processes
and factors of soil crusting, several types of soils were studied through art ificial precipitation, microe-conformation observation and
physical and chemical analysis, and extents of different factors affecting soil crusting were also analyzed by SPSS. Results ind+
cated that soil texture is the main factor for crusting, and soil clay minerals composition may be another main factor. Surprising-
ly, they also demonstrate tha indexes of soil configuration and soil colloid have no obvious relationships wih crusting and seat
ing.

Key words Soil crust; Miae-morphology; Soil texture; Soil clay minerals



