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2.1 , , ,
[1,3,18]
, 1
1
Table1 Variation of il landscgpewith the micro-habitat in the karst forest ecosystem
Habitat Rock body V egetation L itter fall Soil distribution Soil body Soil water
%0 10 3(’)
100 am, ' ’ '
Stone cavern 1 3m? an, , ) 10 30 am,
m , 1 2an 20%  40%, A-CR ,
5% 10%
0.5 1m
100 20 50 s )
300 am, an, 3 5 , ,
Crevice 1 3 m2, , an, 50 150 am, 10% 30%,
5% 15% , 2 AB-C ACR ,
5m
30
HJ Cn'\, ) ) ’
Gull 3 51 2 8m, 5 8 an, , 20 50 am, ,
Uy m. 3% 10%, Ao AR A,CR
15% 30%
50
100 an, ' ’ ’ ,
Pit 5 gm 5 15m, 5 8am, ; 30 60 an,
m-, , 1% 5%, Ao AR AyR :
5% 10% ,
, ' 3 6 an, ' , 20 ,
Earth 10 30m?, 5 80 an, 10% 30%, Ao-
flatland 10 m,
20% 30% A-C ACR )
50
300 am, ! ’
Rocky ) 1 an , 5 10 anm, ,
flatland 2 15w, ’ AoR
10% 30% 5 20an ! 0 )
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2.2 9.1% 52.4%; >5mm
, <1lmm
, 2 , , <1
(2 0.02 mm) (0.02 mm
0. 002 mm) ( <0.002 mm) 0.91
23.4% 64.8% 24.7%  61.3% 9.4% 1.42 gan °,
35. 3%; 37.7% 53.4% 4.6% 25.3%;
>5mm 5 2mm 2 , ;
1 mm <lmm
9.3% 70.6% 14.6% 39.6% 5.6% 15.3%
2 1)
Table2 Variation of the il physical propertieswith the micro-habitat in the karst forest ecosystam
Size distribution
Porosity (%)
Habitat M ineral particle (%) Aggregates (%) Bulk de_n35ity
(gan™)

2 0.02mm 0.02 0.002mm <0.002 mm >5mm 5 2mm 2 1mm <1mm

51.6+10.2a 34.9+7.6a 135+4.2a 58.7%9.7a 19.8+52a 84+19a 13.1%13.7a 44.0+2.2ab 7.5+2.7a 1.30+0.08a
31.9+3.5b 40.3+5.3a 27.9%2.1b 26.8x4.1bd 329%51b 10.6+1.9bc 29.6%1.5b 46.0+3.5ab 12.3+3.4b 1.17+0.13b
29.4+3.9b 48.5+2.4p 2.0+19c 21.7%4.5b 30.1*4.5bc 10.4+1.6bc 37.8+8.0c 45.4+4.2ab 14.0+3.1b 1.10+0.09b
31.2+2.4b 54.0+4.3b 14.8+3.5a 13.1+3.1c 26.0+2.6ac 12.4+28c 48.5+2.9d 47.9+4.6a 21.1+3.1c 0.97*0.07c
34.3+5.2b 38.4+2.0a 27.3+58b 2.4+3.4d 30.2+6.1bc 9.8+1.7bc 30.6+2.3b 41.8+4.2b 14.9+58b 1 18+0.06b

1) * , (SR) , p 0.05 Mean = P, and
different letters in the same column mean significance in difference at p <0. 05 level based on multiple comparionsby SR.  Stone cavem;  Crevice;
Rocky gully; Stone pit,  Earthy flatland; Capillary porosity;  Aeration porosity
3 v
Table 3 Variation of il chenical propertieswith the micro-habitat in the karst forest ecosystem

pH 0C HA ™ TP N P K Ca Mg Cu Zn
Habitat  (H,0) (gkgb) (mgkg ')
7.61+ 56.4+ 27.3+ 3.73+ 0.98% 228 + 0.8+ 76 + 458 + 348 + 0.63 % 22.8+
0.19a 21.5a 6. 6a 1.17a 0.12a 106a 0.2a 25a 77a 109ac 0. 25a 8. 6a

7.30+ 69.0+ 40.1+ 6.28% 1.30% 466 + 3.5 118 + 578 + 208 1.49 + 23.7+
0. 24ab 25.3a 8.6b 2.03b 0.13b 70b 2.2ab 2la 123ab 81b 0.61ab 6. 0a
7.13+ 136.7+ 75.0+ 11.27+ 1.26% 700 5.4+ 165 + 747 288 2.05% 31.6%

0.29bc  22.7b 6.2c 1. 56¢ 0.07b 112cd 3.1b 58b 76bc 102ab 0.83b 9.3a
6.91+ 183.3+ 102.0+ 15.8+ 1.45% 733 £ 12.6 + 233+ 825.6+ 435% 2.99 55.2+
0.37c 26.1c 16. 4d 1.45d 0.18b 172d 4.5¢c 19¢ 226¢ 122¢ 0.92¢ 25.4b

7.41+ 100.6+ 49.2+ 7.96+ 1.27% 564 * 5.6* 180 + 757 £ 177 + 1.33% 27.1+
0.27ab 9.7d 5.1b 0.92b 0. 16b 92bc 3.0b 36b 94bc 33b 0. 49ab 4.4a

1) C: Soil organic carbon; HA: Humic acid; TN: Total N; TP Total P, + ,
(SR) , p 0.05 -Mean £ D, and different letters in the same column mean significance at
p <0.05 level based on multiple comparisons by SSR.  Stone cavern;  Crevice  Rocky gully,  Stone pit,  Earthy flatland
3 :
pH 6.29 7.81, 29.4 229.3 gkg'
pH , pH 18.1 127.8 gkg ',
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2.48 17.9gkg', CIN

9.97 17.53, 0.84
1.52 gkg l;

) 109
868mg kg

50 264 mg kg ',

365 1104mgkg ' 134
556 mg kg *, 0.25
4.25mgkg ' 12.2 99.3mgkg *;

0.6 18.0mgkg*

: ( >5mm 5 2mm
2 1mm <1mm
- 0.799 0.124 0.511 0.875, n = 25)
( - 0.599
0.859 - 0.187) (

0. 750 0.310)

, (

0.764 0.782 0.773
0.533 0.279 0.804 0.778),

0. 650)

2.3

, DPS

(n=25)

4 (1 5 , ;
6 10 22 , 22
111 16 12 13 15 21 24 25
23 . 16 :
114 18 17 19 20 ,
14 : ),
(22 16 14 ) 4
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Fig 1 Cluster analysisof il types in karst microrelieves
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Table4 Soil types and range of il property indexesof the ils in karst micro-relieves
pH oM C/N N P ca Zn <1mm <0.002 mm
-1 -1 -2 g
Category (gkg™™) (mgkg ™) (gam™?) (%) (%) (%)
7.35 50. 6 11.8 109 0.6 50 365 0.25 12.2 1.20 4.6 9.1 9.4
5 7.81 136.9 17.5 374 1.0 115 520 0.9 3.3 1.42 11.7 19.2 18.5
(7.61) (94.1) (14.4) (228) (0.8) (76) (458) (0.6) (22.8) (1.30) (7.5) (13.1) (13.5)
7.05 73.3 10.8 392 0.6 90 493 0.9 15.0 0.96 9.3 27.7 25.4
5 7.61 186. 3 11.6 579 6.0 148 756 2.3 30.4 1.29 18.1 31.3 30.2
(7.30) (118.9) (10.9) (466) (3.5) (118) (578) (1.5) (22.8) (1.17) (12.3) (29.6) (27.9)
6.67 154.3 11.4 477 1 80 703 1.0 18.3 0.99 9.8 27.5 19.4
8 7.60 296. 4 14.1 778 1.0 232 865 2.7 39.7 1.20 20.4 47.8 35.3
(7.26) (211.5) (12.6) (635) (4.9) (170) (782) (1.6) (29.6) (1.12) (15.9) (33.6) (25.2)
6.89 286.2 10.6 432 6 215 608 1.7 36.0 0.91 18.7 46.1 10. 6
4 7.21  39.4 12.8 868 18 264 1104 4.2 99.3 1.06 25.3 52.4 18.6
(7.07) (319.3) (11.6) (720) (13) (237) (758) (3.0) (56.6) (0.98) (21.5) (48.8) (15.3)
1) Values in parentheses are average.  Cavern ®il;  Crevice il;  Gully-earthy flatland ®il;  Pit ©il,  Sample num-
ber;, Bulk density; Aeration porosity; Aggregate,  Clay content
, 20
y 80 an, AO A-C AO _A-R,
4 1 1
(1) : :
: 200 gkg *, : ,
20 50 am, 600 5 150mgkg ',
A -C-R y ]
L 1 1 (4)
100 g kg *, , , ;
200 mg kg *, 30 60
1  100mgkg ", an, AR AAR,
( 2) i) 1 L 1
300gkg ", ,
) 700 10 200
50 150 om, AB- mgkg'l,
C A-CR, ,
, 100 g
kg ', , , ,
400 3 100mgkg *, ,
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1)
2) ’
>5 mm
, <1lmm
<1mm
>5mm
, <1lmm
3)
20 50 anm, ACR,

50 150 am, A-B-C A-C-
R! ’ ’ ’

, 20 80
an, AO-A-C AO-A-R,

, 30 60 an,
AO R AO _A-R, ’ )
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M ICRO-HABITATS IN KARST FOREST ECOSY STEM AND VARIABL ITY OF OLS

Liu Fang'? Wang Shiji€ LuoHaibo' Liu Yuanshend L iu Hongyan’
(1 Institute of Envirorment and Resourcg, Guizhou U niversity, Guiyang 550025, China)
(2 State Key Laboratory of Envirormental Geochamistry, Geochamistry Institute of Chinese Acadeny of Sciences Guiyang 550002, China)
(3 The Key Laboratory of Karst Envirooment and Geological D isaster Prevention of Education M inistry, Guiyang 550003, China )

Abstract Diversity of the ilsand variability of the il propertiesof karst microrelieveswere explored through survey
and sampling analysisof the ils in micro-habitats of the karst forest ecosystam of M aolan, South Guizhou Reaults show that
il distribution and il properties varied shamply gatially with the micro-habitats, like pit, gully, crevice, cavem and flat
land Cavern was obvioudly higher than pit, gully, crevice and flat land in sand content, >5 mm aggregate content and bulk
density of the il, but lower in <1 mm aggregate content, aeration porosity, humic acid, total nitrogen, total phogphorus and
available N; Pitwas higher than the others in <1 mm aggregate content, aeration porosity, organic carbon, humic acid, total
nitrogen, available P, available K, available Cu and Zn, but lowver in clay content, >5 mm aggregate content, and bulk density
than earthy flat land, gully, and crevice Gully wasmarkedly lower than flatland and crevice in clay content, but higher in 1
mm aggregate content, organic carbon, humic acid and total N. Crevice was obviously lover than earthy flatland, and gully in
organic carbon and available K Therefore, the ils in microrelieves of the karst region can primarily be divided into four
types, i e cavern il crevice il, earthy-flatland-gully il, and pit il, of which flatland-gully il ismost extensively dis-
tributed and followed by crevice il

Key words Karst; Forest ecosystan; M icro-habitats Soil properties V ariability



