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1
Table 1 The distribution and serial number of plots under different land use
)
10 4,6, 10, 15, 16, 25, 17, 18, 19, 20
(25a 10a 15a 10a 8a)
5 3,9,13,22,23
6 1,7,11, 14,21, 24
(la la 7a) 3 2,12,26
2 5,8
2
Table 2 Nutrient fertlity under different land use patterns in Beibei Karst hils
> 0. 25mm
N K P N K P EB pH
(cm) (g/kg)  (g/kg) (g/kg (gkg) (mg/kg) (mg/kg) (mg/kg) (cmol(+)/kg) ( ) (%)
0~ 28 26. 3 1.792 12.890 0.675 111. 6 149. 7 14. 10 20. 76 6. 60 75.7
1
28~ 50 14.7 1. 428 13.182 0.307 87.5 104. 2 1. 36 24. 53 6.78 86. 6
5 0~ 28 26. 9 1. 796 12. 008 0.600 112. 8 120. 9 4. 60 20. 13 6. 36 79. 6
28~ 45 16. 5 1.401 13.258 0.323 106. 7 92. 61 3.5 22. 55 7. 05 82.9
0~ 13 33.7 1.821 11.439 0.335 121. 7 101. 6 2. 15 18. 89 5. 90 89.9
3 13~ 22 20. 6 1. 495 12.601 0.340 717. 8 94. 6 1. 08 21. 86 6.71 94. 6
22~ 35 15.5 1. 314 12.512 0.307 71.5 101. 7 3.30 20. 99 6. 94 82.9
35~ 50 13.9 1.351 12.171 0.306 58.9 113. 8 3.30 51. 48 6. 58 85.2
0~ 12 33.6 2.028 13.284 0.707 135. 1 134. 1 2.70 33.25 7. 06 90. 7
4 12~ 26 15. 8 1. 184 13.037 0.667 67.5 104. 9 2.20 38.71 7. 67 89. 1
26~ 46 15.7 1. 244 12.580 0.541 74. 8 106. 0 3.00 34. 90 7. 54 89. 7
0~ 20 22.9 1.701 13.188 0.912 112.7 113.3 14. 3 28. 91 6. 97 74. 4
5 20~ 35 9.9 1.026 12.921 0.317 52.9 114. 8 3.90 23. 49 7. 09 74. 4
35~ 50 82 0. 864 12.341 0.269 45.3 104. 2 3. 80 19. 61 7.27 65. 6
0~ 4 51.6 3.094 10.175 0.432 195. 5 125.3 3.80 38. 66 7.18 85.2
6 4~ 16 33.3 2.190 10. 134 0.402 139. 3 92. 6 1. 65 36. 51 7. 51 92.5
16~ 30 34.3 1. 854 10. 453 0.431 123. 8 89. 6 3.30 39. 30 7.70 89.0
7 0~ 16 19. 8 1. 439 16.857 0.655 95.3 128. 8 9. 40 19. 23 6. 45 63. 1
16~ 50 7.2 0.707 22.271 0.319 46. 3 100. 8 3. 60 9. 45 6. 70 62. 3
0~ 22 33.2 1.960 13.365 0.949 142.2 145. 4 16. 4 14. 41 5.98 80. 5
8 22~ 41 25.0 1.739 13.288 0.663 811 121.7 9.0 19. 44 6. 84 78.9
41~ 50 19. 6 1. 402 13.452 0.475 81. 7 117. 4 5.3 18. 26 7. 00 60. 9
0 0~ 17 33.9 2.275 15.554 1.304 136. 9 149. 2 17.0 63. 46 7. 88 84. 6
17~ 37 25. 8 1. 773 15.156  0.906 106. 8 120. 4 5.8 63. 61 8. 00 81. 4
0~ 15 63.7 3.636  10.364 1.169 219. 6 117. 2 4.4 49. 99 7.55 82.3
10 15~ 33 28.3 1. 874 9.723 1.212 104. 7 86. 6 3.8 67. 06 7.97 81. 0
33~ 47 22.9 1.771 10.518 0.588 92.9 98. 1 2.2 38. 65 7. 82 87. 7




3
Table 3 Nutrient fertility under different land use patterns in Qianjiang, Jinfishan and Wushan Karst hills
> 0. 25mm
N K P N K P EB pH
(em) (g/kg)  (g/kg) (g/ky (gkg) (mg/kg) (mglkg) (mg/kg) (cmol(+)/kg) ()
0~ 15 12. 8 1. 159  13.300 0.312 82.3 96. 06 1. 25 6.4 5.79 50. 7
11 15~ 27 16. 7 . 993 12.765 0.320 73. 4 78. 5 1. 10 11. 8 6. 12 47. 6
27~ 50 6. 8 0.715 12518 0.304 52. 6 60. 7 0. 65 12.2 6. 40 47.
s 0~ 20 30. 4 1. 682 13.062 0.318 107. 0 127. 8 2. 70 14. 9 6. 40 69.
1
20~ 40 8.5 0.669 15.180 2.211 31.9 84. 2 1. 55 9.23 6. 61 55.
0~ 10 34.0 1.908 12.170 0.310 127. 8 150. 6 3. 45 19.5 6. 50 86. 8
13 10~ 40 25. 1. 573  12.955 0.266 93. 6 59. 4 1. 25 19.7 6. 78 80. 9
40~ 70 10. 8 0. 732 13.588 0.245 42.7 37.1 0. 30 8. 15 6. 74 68. 9
14 0~ 20 18. 6 1.228 16.423 0.662 97.7 131.7 15. 77 6. 86 5.18 41.
0~ 14 39.7 2.594 15.008 0.969 157. 6 150. 6 25. 08 34. 8 7. 48 81.
15 14~ 25 26. 2.072 14.960 0.584 179. 4 84. 0 2. 80 33.2 7. 61 84. 3
25~ 38 16. 4 1. 433 16. 628 0.413 81.0 71.5 0.9 28. 6 7. 69 30.
0~ 18 10. 4 0. 847 19.697 0.264 61. 3 121. 1 0.5 13.1 6. 21 52.0
16 18~ 76 1. 4 0.264 18 861 0.229 15.7 66. 0 1. 25 14. 6 5. 94 12.9
76~ 160 3.0 0. 672 23.426 0.251 22. 4 113. 0 0. 35 20. 3 5. 84 61.9
0~ 13 160. 8 6.290 20.810 2.447 868. 7 172. 6 25.7 4. 524 4. 08 74.
17 13~ 30 59. 06 4.404 23.195 1.528 368. 8 65. 67 4. 55 2. 949 4. 31 88.
30~ 50 56. 6 4.075 23.995 1.304 359. 7 201.7 4. 63 4. 36 4.55 90.
0~ 14 115. 8 6.395 22.936 1.140 513.3 199. 98 0.4 2. 56 4.51 89.
18 14~ 33 46. 2 2.906 23.973 0.686 211. 2 50. 8 0.9 0. 35 4. 69 90.
33~ 48 29. 3 2.014 24.587 0.585 123. 6 187.2 1. 25 7. 08 4. 87 85.
19 0~ 18 60. 6 3.176  36.359 0.721 231. 6 164. 6 7.0 0. 49 5. 34 90. 5
18~ 51 18.7 1. 619 35.358 0.547 135. 0 120. 5 0. 51 10. 27 5. 09 47.
6~ 16 198. 6 5.299 9.469  0.485 290. 9 71. 6 3.58 1. 814 3. 46 80. 4
20 16~ 28 303.9 7.861 8274 0.584 374. 4 35.3 5.24 2. 724 3.71 86. 4
28~ 40 46. 2 1.478 9.909 0.217 120. 0 36. 1 1. 25 1. 294 4. 18 72.3
” 0~ 22 49. 4 2.319 25.097 0.822 134.7 52. 6 18. 8 12. 8 5.25 78.
22~ 31 28. 1 2.013 28 124 0.572 101. 9 44. 99 0. 54 23. 85 7. 36 83. 6
2 0~ 20 45.3 1.209 14.043 0.361 158. 0 90. 099 2. 092 63. 57 8. 49 96.
0~ 20 58.0 1. 697 21.422 0.565 199. 7 157. 457 2. 263 67. 62 8. 34 91.
24 0~ 20 55.6 0. 863 29.687 0.639 121. 3 150. 043 7.752 60. 30 8. 18 72.
0~ 20 43.9 1.013 11.719 0.269 175. 9 46. 997 2. 972 12. 95 5. 68 77.
0~ 20 28.5 0.917 14.358 0.325 112. 1 198. 34 2.234 20. 36 8. 51 84.
6cm, N P K ,
15. 6g/kg 0. 150g/kg 1. 21g/ kg;
, N P K
47. 1g/kg 1. 234g/kg 4 3Te/ke, N P K

1276. 0 mg/kg

102, 0 mg/ kg, 186. 4mg/ kg
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(1. 682g/kg);
(20a)
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Table 4 Means comparison of soil nutrients among different land uses

N K p N K P
(g/ kg) (&/kg) (¢ kg) (gl kg) (mg/kg) (mg/kg) (mg/kg)
30. 42 1. 467 19.04 0. 6275 107. 15a 119. 387 10. 970
29. 93 1. 667 14.071 0. 4745 117. 20a 143. 960 4. 059
74. 62 3.220 17.137 0. 8597 331. 54b 145. 389 8. 689
62.75 2. 605 15.759 0. 6270 183. 44ab 116. 362 6. 192
28. 05 1. 830 13.227 0. 9305 127. 45ab 129. 35 15. 350
(a= 0. 05)

5

Table 5 Means comparison of sol nutrients and bulk density among different land uses

N K P N K P
(g/ em®) (g/kg) (g/kg ( g/ky (g/kg) (mg/kg) (mg/kg) (mg/ke)
1.222a 23. 05ac 1. 615a 14. 874a 0. 665a 103. 48a 139. 250a 11. 75abe
1.243a 39. 25ab 2. 445ac 11. 092be 0. 516a 154. 15be 123. 075a 4. 175b
1.218a 33. 80ab 2. 048ac 13. 497ac 0. 820ac 129. 3acd 125. 425a 9. 575abe
1. 075b 48. 65b 2. 830be 11. 824be 0. 939ac 177. 375hd 125. 650a 3. 575%b
1.293a 28. 05a 1. 873a 13. 277ac 0. 930bc 127.475ac 129. 350a 15. 325¢
(a= 0. 05)
, N , 2.3
2.3.1
N
CN , ,
, 5
CN [13~15] (MVIK)
- s ) )
K , (Relative Soil
: N , P Quality Index, RSQT) ,
K [3,17,1 I,
[19],
;
(GLM)L™, « » o« »
[20],
;
, ,
) , (Nemoro) 21
[22~ 24]
)
N K
p )
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Table 6 Weights of indicators for the evaluation of soil quality
> 0. 25mm
N K P N P K pH
r 0. 612 0. 547 0. 596 0. 504 0.350 0. 591 0. 486 0. 547 0. 578 0. 312 0. 386
11. 1 10. 8 9.1 6. 4 10. 7 8.8 9.9 10. 5 5.7 9.9 7.0
1(D)
: > ( 5a) >
> > (20a) > > ,
> > > , )
, (204)
-3.1% - 4.0%, 2 1(B)
-24.1% - 27.0%, s s
, ( 0~ 50cm , ( 0
, ~ 50cm R
> (54)> > > > > > > >
> > > (20a) > ), , 152.3% 97% 91%
25.5% 4.7% - 5.2% - 5.9% 29. 4%) ,
-88% - 11.8% - 13.4% - 14. 6% - 15.6%) ( 1.A)

[26](

s ( 0~ SOCm
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Fig. 1 Soil degradation indexes under different land use systems



48

21

(References) :

[ 1] Zhang T aolin, Wang Xingxiang, Development and orientation of re-
search work on =il degradation[ J] . Journal ¢ Natural Resources,
2000, 15(3) : 280~ 284. [ s

[J]. , 2000, 15(3) : 280~ 284. |

[ 2] Yasushi Mori, Kenji lwama, Toshisuke maruyama and Toru Mi+
suno. Discriminating the influen ce of soil texture and management —
induced changes in macropore flow using soft X-rays. Soil science,
1999, 164: 467~ 482.

[ 3] Wang Xiaoju, Gong Zitong. Assessment and prediction of soil
changes under different land use patterns at a small area level in red
soil hillyregion[ J]. Acta Pedologica Sinica, 1998, 35( 1): 134~
139. | s

[J]- , 1998. 35(1): 134~ 139. ]

[ 4] Zhang ping, Liu Hongmao, Chen Aiguo Study on degradation of
tropical hillslope in using in Xishuangbanna| J|. Jour nal of Moun—
tain Science, 2001, 18(1): 9~ 13. [ R s

[J]. ,2001, 18
(1):9~ 13.]

[ 5] Qin Mingzhou. Assessment on influence of agriculture land use on
soil nutrient fertility in red soil hils region[ J]. Jour nal of Mountan
Science, 1999,17(1): 71~ 75.

[ , 1999, 17(1): 71~
75. 1

[ 6] Gu Yeping, Feng Xuegang. Properties and taxonomic classification of
soils derived from limestones in Anhui province[ J]. Acta Pedologia
Sinica, 1998, 35(3): 303~ 312. | s

[J]- , 1998, 35(3):
303~ 312. ]

[ 7] Ren Wenmei. On limestone soil evolution in mountainous region on
the ecological condition of agriculture[ J]| . Journd of Chongqing
Teachers College( naturd science edition ), 1999, 16(4):75~ 81.
[ : 1.

, 1999, 16(4): 75~ 81. ]

[ 8] Gao Jinchen. Studies en soils in the limestone trough valley of Huay=

ng mountain| J| . Journd of Southwest China Normal University
(natural science), 1994, 19(2): 194~ 200. [

[J]- ( )
1994, 19(2) : 194~ 200. ]

[9]Y ang Shengtian. Research on soil taxonomic classification of MT.
Qianlng of Guizhou province| J]. Journal of Guizhou Normad Uni-
ver sity (natural Science) : 2000, 18(3): 13~ 16. [

[J]- , 2000, 18( 3): 13~
16.]

[ 10]Lu Rukun. The analysis method of soil and agricultural chemistry
[M]. Beijing: China agriculture science and technology publshing
company, 2000. [ . [M].

,2000. ]

[11] Wu Weudong, Zhang T aolin, Gao Chao. Changes of soil fertility
Quality properties under artificial Chinese fir forest in red soil re-
gon[ J]. Acta Pedologia Sinica, 2001, 38( 3): 285~ 293. |

(1. ,2001, 38(3) :285~ 293. |

[ 12] Saikh H, Varadachari C, Ghosh k. Changes in catbon, nitrogen
and phosphorus levels due to deforestation and cultivation: A case
study i Simlipal Natbnal Park, India [J]. Plant and Soil, 1998,
198: 137~ 145.

[ 13] Dalal R C, Mayer R J. Long— term trends in fertiity of soils under
continious cultivation and cereal cropping in Southern Qeensland
II. toal organic carbon and is rate of bss from the soil profile[ J].
Aust. J. Soil Res, 1986, 24: 281~ 292.

[ 14] Burle M L, M ielnizuk J, Focchi S. Effects of cropping systems on
soil chemical characteristics, with emphasis on soil acidification
[J]. Plant and Sotl, 190: 309~ 316.

[ 15] Brown S, Lugo A E. Effects of forest clearing andsuccession on the
catbon and nitrogen content of soils n Puerto Rico and Virgin Is-
mands[ J]. Plant and Soil, 1990, 124: 53~ 64.

[ 16]Huang Hai, Luo Youfeng, Chen Zhiying. SPSS 10. 0 for Window s
Statistical Analysis| M]. Beijing: Peoplé s post & telecom publish-
ing company, 2001. [ s ) s . SPSS 10. 0 for
Window s [M]. s ,2001. ]

[17] Shi Zhifa, Cai Chongfa, Wang Tianwei, Influence of land use
changes on soil quality in hilly region of red sol[ J]. Resour ces and

Environment in the Yangtze Bsin, 2001,10(6):537~ 542. |
[J]- , 2001, 10( 6) : 537~ 542. ]

[ 18] Chen Fu, Pu Lijie, Peng Buzhuo. The effect of land use changes on
soil conditions i Korla city[ J]. A cta Ecological Siniaa, 2001, 21
(8): 1290~ 1295[ s s

[J] , 2001, 21(8):
1290~ 1295]

[19]Hu Jinming, Liu Xingtu. Evaluation and analysis on soil quality
changes in the Sanjiang plain[ J|. Scientia Geographica Sinica,
1999,19(5): 417~ 421. | s

[J]- , 1999, 19(5): 417~ 421. ]
[ 20]Zhang Jiaen, Xu Qi Evaluating the soil degradationin Zigui county

of the Three— Gorge reservoir area| J1. Eco—~ agriculture Re-



1 : 49

search,1999,7(1):32~ 35. | R . Catena. 1988, 15: 319~ 331.
[J]- ,1999,7(1):32~ 35. ] [24]Idam K R, Weil R R Land use effects on soil quality in a tropical
[ 21] Chen Fu, Pu Lijie, Cao Hui. Spatial and temporal changes of soil nu- forest ecosystem of Bangladesh|[ J]. Agriculture, Ecosystem and
trients and their mechanism in typical area of Taifu lake valley dur- Environment, 2000, 79: 9~ 16.
ing the past two decades[ J]. A cta Pedologica Sinica, 2002, 39(2) : [25]L Xionan, Lu Yunfu, Wang Renchao. Preliminary studies on the
236~ 245. | s s . 20 ntegrated evaluaton of soil nutrient fertility[J]. Journal of Zhe-
[J]- , 2002,39(2):236~ jiang univasity (Agric. & Life sa. ), 1999, 25(4): 378~ 382.
245. [ . : [
[22] Guo Xudong, Fu Bojie, Chen Liding. Effects of land use on soil ( ), 1999, 25(4): 378~ 382. ]
quality in a hilly area[ J]. Acta Geographiaa Sinica, 2001, 56(4): [26] Li Yangbing. Research on ecological degradation mechansm of
447~ 455. | s s . karst mountain in Chongqing area[ D] . Doctor’ s degree disserta
[J]. , 2001, 56(4): 447~ tion of Southwest Agricultural U niversity, 2002, 4. |
455.] [ D].
[23] Adejuw on J O, Ekanade O. A comparison of sol properties under ,2002,4. ]

different land use types in a part of the Nigerian cocoa belt []].

Effects of Land Use on Soil Quality in Karst Hilly Area

LI Yang bin, GAO ming, WEI chae-fu, and XIE De-ti
( College of resources and environment, Southw est Agricultural University, Chongqing, 400716, China)

Abstract This paper chooses the Karst mountain in Beibei, Jinfushan mountains. Qianjiang county and
Wushan county as the typical representation in Chongqing area, and chooses 10 typical land use patterns
to study the effect of different land use patterns on soil quality properties which is the core of karst vul
nerable eco-environment. We draw conclusions asfollows: : firstly, there are major disparities among fer
tility indexes of various land use systems, but the change rules are not consistent in 4 studied areas. See-
ondly, land use patterns have not a significant influence upon the soil’ s properties in rather big district
in karst mountains, and the soil contributes are aff ected by complex factors. But the analysis of soil sur-
face layer’ s properties in Beibei karst mountain shows that there are significant difference among prop-
erties including soil bulk density, organic matter, total N, total K, total P and available N and P under
different land utilizing patterns. Thirdly, the results of soil degradation index reveal that the relation-
ships between soil quality and utilization are complicated, and there are regional difference in these rela
tionships, and it needs a rather long time’ s evolving to improve the soils quality by afforetation . and a

bandoning the slopeland’ s cultivation simply makes the soil quality rehabilitate difficultly.

Key words: karst mountains; land use; soil fertility quality; soil degradation index



