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Using Transition Matrix to Evaluate Stability of Soil Aggregates

SHT Hui
(Key Laboratory of Northwest Water Resources, Environment and Ecology, Ministry of Education, College of Environmental
and Municpal Engineering, Xi an University of Architecture and Technology, Xi an 710055, Shaanxi Province, China)

Abstract: Soil aggregate stability is a key property of soil, and reflects soil fertility. Soil aggregate stability index
(ASI) was formed through the transition matrix between dry sieving results and Yoder method results, and com
serving-probability of each size aggregate on the basis of 3 reasonable assumptions. T he ASI is identical to the re-
sult by references, which shows that the transition matrix can be used to evaluate the soil aggregate stability. The
transition matrix was then used to analyse ant+break ability of different size aggregates. Results show that there
are difference effects for each size aggregate with 4 methods of simulation rainfall, wetting-drying cycles one time,
wetting-drying cycles ten time, and Yoder wet sieving. There is a good linear relationship between content of more
than 0. 25 mm water stable aggregate and ASI in a total tendency, but not all size aggregate stability heightenes
with > 0.25 mm water stable aggregate content increasing. The transition method utilizes all information of aggre-
gate analysis, and can be a better tool to understand soil aggregate.

Keywords: soil aggregate; transition matrix; aggregate stability index
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[22], , 0.318, 1~0.5 0.5~ 0.25mm
, R ) 0. 773;
1 ,5~ 3mm , 0.400;
Haplic Phaeozem, Mollic Gelysol 0.5~ 0.25 mm s 0.800;
Orthic Rendzina, (5] , 10 , 5~ 3mm
24 1] 0.231,0.5~ 0.25mm 0. 780; ,
, 1 10~ 5mm , 0.091,
(3), 0.5~ 0.25 mm 0.579
2 < 0.25 mm Orthic Rendzina ) 0.5~
, 0.25 mm , 0. 667, 3~
, 1. 000, I mm 0. 880; .,
, 5~3 mm , 0.591, 0.5~
1. 000 Haplic Phaeozem , > 0.25mm s 0. 900;
0.25mm , 10~ 5 10 10~ 5 mm
mm , 0.55, 3~1 0.393,0.5~ 0.25 mm 0. 567;
mm , 0. 771; 1 , 10~ Smm 0.071,
, 5~ 3 mm s 1~ 0. 5mm 0.465
0.529, 0.5~ 0.25mm ,
0. 696; 10 , 5~ 3mm ,
s 0.227, 0.5~ 0.25 mm Yoder
, 0. 513; , 10~ 5mm 3 ,
,5~ 3 mm 0.107, Y oder
0.5~ 0.25mm 0.364 1
1 Haplic Phaeozem, Mollic Gelysol = Orthic Rendzina
/ mm
10~ 5 5- 3 3~ 1 1~ 0.5 0.5~ 0.25 <0.25
0.18 0. 10 0.28 0.16 0. 10 0.18
0.10 0. 11 0.27 0.18 0. 11 0.23
Haplic
Phasozem (1 ) 0.11 0. 09 0.22 0.17 0. 16 0.25
(10 ) 0.06 0. 05 0.17 0.15 0. 20 0.37
Y oder 0 0. 03 0.13 0.11 0. 20 0.53
0.22 0. 10 0.19 0.13 0. 17 0.19
0.07 0. 13 0.22 0.17 0. 17 0.24
Mollic
Gelysol (1 ) 0.12 0. 08 0.18 0.13 0.24 0.25
(10 ) 0.06 0. 06 0.14 0.14 0.32 0.28
Y oder 0.02 0. 06 0.13 0.13 0.22 0.35
0.28 0. 11 0.23 0.14 0. 11 0.13
0.24 0. 13 0.22 0.13 0. 10 0.18
Orthic
Rondzing (1 ) 0.17 0. 13 0.23 0.14 0. 18 0.15
(10 ) 0.11 0. 10 0.18 0.18 0. 17 0.26
Y oder 0.02 0. 10 0.21 0.20 0. 14 0.33
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2 Haplic Phaeozem, Mollic Gelysol  Orthic Rendzina
/ mm
10~ 5 5~ 3 3~ 1 1~0.5 0.5~0.25 <0.25 ASI
0.556 0.611 0. 771 0.750 0.688 1. 000 4. 376
Haplic (1 ) 0.611 0.529 0.611 0.567 0.696 1. 000 4. 014
Phaeozem (10 ) 0.333 0.227 0. 378 0.341 0.513 1. 000 2.792
Yoder 0.000 0.107 0. 245 0.196 0.364 1. 000 1.911
0.318 0.520 0. 710 0.773 0.773 1. 000 4. 093
Mollic (r ) 0.545 0.400 0.581 0.500 0.800 1. 000 3. 826
Gelysol (10 ) 0.273 0.231 0. 359 0.368 0.780 1. 000 3.019
Yoder 0.091 0.200 0.512 0.382 0.579 1. 000 2. 764
0.857 0.867 0. 830 0.765 0.667 1. 000 5. 036
Ort hic (1 ) 0.607 0.591 0. 719 0.609 0.900 1. 000 4. 426
Rendzina (10 ) 0.393 0.357 0. 439 0.486 0.567 1. 000 3.242
Yoder 0.071 0.270 0. 420 0.465 0.412 1. 000 2. 638
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