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Table1 Mormphobgical desaiption of il profiles
Sample site Profile No. Horizon Depth( an) Strud ure Compactness Roots Effervescence
ZY-1 A 0~ 17
Ziyurshuitang B 17~ 25
BC 25~ 44
C 44~ 100
7Y-2 ACl1 0~ 10
Ziyunzongdi AC2 10~ 17
BC 17~ 20
C 20~ 100
H#3 BC 0~ 6
Guanlinghuajiang Cl 6~ 11
Cc2 11~ 100
76 Cl 0~ 3
Zhenfengbanwei BC 3~ 35
Cc2 35~ 100
XY¥-7 Cl1 0~ 5
Xingy wanfeng Cc2 5~ 100
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( Biolog)
3.
Biolog GN ,
,  Shannon (H),
H= - 2P;LnP;, P; i (GR)
(8); ;
[ 15, 16] ,
3 ; :
[13]
3.1 (2. (
, AB-C, H}3 76 XY¥7)
A R B s s 0. 001 mm , 0.05~ 0.001 mm
C 2 2 2
2 2 1 2 2
2 7Z¥-1 , 7Z¥1 ,
A-B-BG-C; ZY-2 ) 2 ;
) ) ACHAC2 BG 7¥-1 ,
C,HJ‘3 ZF—6 A , N 2 mm
BC , , ; 7ZY-6 XY¥-7
(30 em ), ,
(BC) (C), G-BGC BG-C; , 0.25 mm ,
XY-7 0~ Sem , )
A B D) C s 9 O 25 mm
1 ) ( )
( C ), 0.25 mm
) ZY-1> 7Z¥-2> H} 3> ZE 6> XY-7,
(< 0.01 mm) )
, 3.3
) ( 3).
, Z¥-1  52.33g kg™ ! X¥7 8 43kg ',
( ). ) 80% ; ,

, 15.05 kg '

[17]
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Table  Mechanical composition of soils( %)

Particle size digribution Content of water stable aggregates
Profile No Horizn

> 0 2 mm 0.2~ 0.05mm 0.05~ 0 0l mm 0.01~ 0. 001 mm < 0.001 mm > 5 mm >2mm > 0.25 mm

7¥-1 A 020 32.66 25 31 23 4 18.39 25.40 37 21 17. 37
B Q25 39.97 24 35 22 27 13. 16 23.21 315 16. 31
BC 0 88 45.51 25 52 18 55 9.54 19.03 14 52 14. 63
C 178 56. 74 29 65 10 76 1.07 9.12 10 74 11. 05
7¥-2 AC1 Q053 38.21 26 25 19 45 15. 56 23.77 35 61 17. 51
AC2 072 42.96 25 90 18 20 12.22 22.87 29 52 2.30
BC 15 33 49. 80 18 15 11 80 4.92 16.32 34 31 4. 82
C 20 64 56.43 14 12 6 90 1.91 12. 56 17. 28 23. 91
HF3 BC 21 20 49.54 12 82 10 81 5.63 13.35 16 24 H 0
Cl 18 44 49.10 14 44 11 81 6.21 12.47 232 39.23
c2 19 16 51. 62 18 10 774 3.38 12. 85 19 33 35. 26
7F-6 Cl 18 14 43.61 18 01 13 52 6.72 7.22 12 53 37. 42
BC 19 76 45.59 17. 35 11 50 5.80 5.53 13 62 4. 20
c2 19 14 63.41 11 22 491 1.32 3.32 8 27 33. 23
XY-7 Cl 18 48 59.30 11 31 752 3.39 3.39 573 37. 9
(07) 16 71 62.48 959 978 1.44 4.35 6 2 4. 57
3
Tale 3 Some chanical properties of tesed soils
. o 0. M. AN Av-P AvK cacoi e 1
Profile No Horizmn (H0) (g ke ! (g ke 1 (g kg ) (mg ke (g ke™ 1 (emol kg 1)
-1 A 773 52.33 276.7 5.53 109 1 2 030 3721
B 7. 61 45.57 143.3 2.72 72 55 2 100 34 83
BC 78 16.31 58.24 1.50 63 17 37 52 26 17
C 790 12.38 47.62 1.49 5525 65 91 19 25
-2 AC1 776 50.35 165.8 4.85 71 13 1 540 32 36
AC2 T2 44.72 132.6 3.82 87 33 1 350 25 45
BC 712 15.42 85.25 1.78 58 32 45 41 1324
C T2 13.44 92.83 1. 67 47 54 76 38 10 12
HJ3 BC 752 14.17 83.45 4.76 93 65 43 33 21 28
Cl 74 10. 54 41.52 2.41 2177 176 1 11 74
2 T2 9.65 55.31 2.32 20 65 184 4 12 30
7E-6 Cl 713 9.43 35.54 1.82 24 45 2517 9 48
BC 7. 61 13.72 67.33 3.21 57.90 5452 16 43
2 743 7.21 37.50 1.70 2731 350 3 45
XY-7 Cl 810 8.43 26.72 1.30 17. 89 849 2 751

C2 825 6. 62 25.31 0.52 20 53 789 6 734
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2 3 2
7Y 1 XY-7, CaC05
N P K ) Z¥ 1 :
276. 72 5.53 109.10 mg kg ' XY¥-7 < ,
25.31 0.52 17.89 mg kg~ '
( H}3 7K-6 ,  Z¥-1 37.21 cmol
XY-7) \ N K p ke ! X¥-7  7.34 anol kg’
( )’ ” ?
2 ( ) ” ” )
, , 3.4
, () (10 9%5% ,
)
3 9 £l 2
[12] 4
4

Table4 Total composition of chemical elements in fine-earth fraction of soils (g kg™ !)

Profile No Horimn Si0, Fey 03 Al 03 CaO MgO TiO, MnO K>O Na)0 P05
-1 A 460. 6 214. 5 3405 378 19.30 16. 87 5.13 9 150 4.43 4 45
B 432.8 151. 4 312 2 4520 15.56 19. 42 9.27 16 31 7.40 7 87
BC 440.2 176. 3 294 6 16 88 9.870 4. 16 7.10 6 740 5.62 932
C 502.9 78. 10 1176 58 21 5.350 0. 030 0.07 2 180 - 03
7N-2 AC1 638.5 163. 7 3367 12 33 16.98 21. 23 3.34 6 620 - 333
AC2 526.4 8. 32 290 4 28 55 12.30 15. 27 1.75 6 100 3.94 225
BC 487.6 75. 46 270 8 1972 11. 87 15. 41 3.62 6 80 4.22 293
C 530.7 43. 13 115 6 42 47 5.500 0. 050 0.18 1. 500 - Qo7
HF3 BC 630. 3 37. 28 299 3 9 160 5.560 30. 37 1.52 4 390 2.67 L 63
Cl ®7.7 2.2 211 6 52 %4 4.270 6. 530 1.29 20 82 1.38 125

2 707.8 21. 35 1159 61 43 3.210 0. 40 0.13 11 64 1. 12 -
76 Cl1 723.4 25. 51 108 5 53 51 6.270 0. 050 0.09 2 410 0.33 032
BC 735.3 39. 71 294 7 6 930 6. 650 13. 97 2.21 5 760 4.72 231
2 764. 8 28. 74 139 1 63 2 7.430 0. 050 0.12 3 120 0.28 02
XY-7 Cl1 735.4 14. 41 127.2 52 93 7.810 0. 040 0.13 2 540 0.36 Q45
2 782.7 26. 52 110 4 91 31 8.970 0. 030 0.08 2 730 0.29 042

4 , 3102 TiO,  MnO ,
,  AbRO3 FexO3 , 40% ~ 80% ; , Si02
80% , 700 g kg ' , Fex03 40 g kg™ ', MgO 9
Ca0> K20> MgO> Ti02> K20> MnO> g ke !, CaO \ 50 g ke ! ;
P205> NazO R SiOz

B

, 300 g kg~ ', Fe203 G0 MgO Si0, 650 g kg™ ', FeO3 70 g kg !,
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MO 10gks ', g (X¥-7) 9.24Hgg ',
ol 98. 4% ; : 86. 0% ;
2 o C
(¢CO2) (35,
3.5 [ 18] [19]
( 95), )
Z¥-1 576.9 Mg
5
Table 5 Soi microbial ece-charad enstics of soils( 0~ 20 an)
SMBC Resprration rate Met abolic Shannon
Profile No (C,Hg g1 (COxC,Ug g 'h™ 1) quotient (h™ 1) (S) (H)
7Y-1 576.9 0. 721 0.0012 94 7.743
7Y-2 327.4 0. 453 0. 0014 74 5. 154
HJF3 169.5 0. 320 0.0019 38 3.550
7Y-6 30.75 0. 172 0. 0056 11 1. 280
XY¥-7 9.24 0. 101 0.0109 5 0.375
Biolog GN 95 20 80
, ( 0,
: Biolog GN (D=8 _5)
, Biolog Z¥-1 H3¥3 )
GN R < 0.01 mm
, ; (
ZY-15) 7Y-8 : :
(s)™ 5 ; ; .
(Z¥ 1) ( 9% ), ,
» ( XY- 7) ( ’ ’ ( )
5 ), Shannon s , s
[20]’ ’ ’
5 . 4.
(X¥-7) Shannon
(Z¥-1), 95.2% : :
, C )
[17,21] 7
(
4 ” ) ( 7) 2
(r=
4.1 ~0.841 - 0.853),

(2002 )

)
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6
Table 6 Dynamic change in soil properties in the same sie

> 0.05 mm 005~ 0.0lmm 0 0l~ 0 00l mm < 0. 001 mm
. ‘ , Depth 0. M.
Sample site Profile No Horizon . (%) (%) (%) (%)
(cm) (gks™ )
ZY-1 17 52 33 32 8 25.31 23.44 18 39
Ziyunzongdi Surface layer
7Y-8 11 12 79 95 70 1. 65 0.51 2 14
Surface layer
7ZY-15 45 61 84 3828 43.53 7.83 10 36
Surface layer
H33 6 14 17 70 74 12.82 10. 81 563
Guanlinghuajiang Surface layer
H#5 1 10 90 95 33 1.20 2.15 132
Surface layer
7 (n=32,p=0.05)

Tale 7 Correlation coefficients between index of changes in cropland and driving forces

' @ &) % % % ® @®
Croplhnd index
- 0421 - 0621 0.357 - 0.075 - 0142 - 0. 386 - 0.841 - 0.853
Cropland per person
Q 387 Q0 234 0.250 0. 341 0 43 0. 83 0.472 0.365
Per unit grain yield
0273 0 128 0. 145 0.964 Q0 96 0. 455 0.443 0. 391
Per unit yield value
- 0291 - 0662 0.381 - 0.187 - 0210 - 0. 396 - 0.621 - 0.436
Cropland area
- 0323 - 0654 0.377 - 0.165 - 0 167 - 0. 405 - 0.633 - 0.457

Cropland rate

! Total population; @Food supply per capita; (YRate of agriculiure population; % GDP per capita ; % Total yield value; % Total food yield; @Population
density; (&Number of agriculture population
s 0. 5;
0. 964,
0. 996,
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CHARACTERISTICS OF SOIL ROCKY DESERTIFICATION IN THE KARST REGION
OF GUIZHOU PROVINCE

Long Jian' Jiang Xinrong' Deng Qiqiong' Liu Fang*?
(1 College o Geography and Biology Sdence, Guzhou Namal Unwersity, Guiyang 550001, China)
(2 State K ey Laboratory f Erwironment Geochamisiry, Geodhemsiry Institute f Chinese Academy o Sdences, Guiyang 550002, China)
(3 Department ¢ Environment Science, Guhouw Unwersity, Guiyang 550025 China)

Abstract Karst soil rocky desertification is not only a ges-ecological disaster induced by Karst geomorphy, but also a
aritical factor restraining social and econamic development of Southwest China. Soil medhanical composition, physical features,
chemical propertties, microbial feature and chemical composition of soils were measured for studying the Karst rocky desertifica
tion. The results indicate that fine soil particles dearease propressively with soil erosion, leading to disappearance of surface soil
layer and replacement of a sand layer. The absence of weathering parent material between soil and rocks makes calcareous soil
unstable. Soil erosion at the rock soil interface is a distinct character. Soil texture tends to be desertified. As a result, soil ox
ganic matter and nutrients in the surface soil layer reduce progressively and so do the soil’ s nuirient and moisture retention and
functional diversity of the soil microbial communities. Soil fomation is at the stage of chemical erosion and sand deposition. It
ould be concluded that rodky desertifica ion is the final result of a vicious cycle of social e wnomic stress and environmental de-
terioration.

Key words Karst region; Soil rocky desertification; Soil properties



