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1
Table 1 Effects of secondary succession on sol properties in the upper Lancang River watersheds
(cm) pH 0CM ™ Avai P Avai K Awai N NHeN  NOs N
utilization types soil layer texture (125
(%) (%) mg/ ke
0~ 20 4.52 8.45 0. 89 107. 63 249.99  266.63  749.10  980.21
0~ 20 5.01 6.03 0. 61 45. 00 280. 16 68.90  648.62  855.21
20~ 40 5. 21 3.17 0. 43 53.97 212. 90 33. 40 636. 56 634. 46
0~ 20 511 2.27 0.13 15. 41 159. 72 44. 87 81. 94 344. 65
20~ 40 5.19 1.29 0. 12 17. 43 111. 14 23.29 94. 38 189. 36
0~ 20 7. 42 3.83 0. 37 18. 78 172. 14 71. 30 30. 95 78. 91
20~ 40 7. 49 2.66 0. 32 22.58 184. 41 89. 78 34. 59 125. 01
t 1224177 422" 399" 3.19" 9.09" " 2.72" 2.58" 3.32"
# ko p<0.01 ;% p< 0.05
2
Table 2 Effects of utilzation type on soil properties in the upper Lancang River w atersheds
(cm) pH 0CM ™ Avai P Avai K Avai N NHeN  NOs N
utilization types soil layer texture (125
(%) (%) mg/ ke
0~ 20 4.52 8.45 0. 89 107. 63 249.99  266.63  749.10  980.21
0~ 20 7. 84 5.06 0. 35 21. 10 451.70 93. 50 81. 73 173. 13
20~ 40 7. 99 4.10 0. 22 24. 44 503. 39 87. 29 145. 59 308. 61
0~ 20 5.30 3.78 0. 44 46. 53 117.29 10268  544.50  706. 48
20~ 40 5.38 2.74 0. 32 17. 89 57. 91 67.52  543.95  624.25
0~ 20 5. 14 1.96 0. 10 20. 55 37. 47 88. 40 88. 71 103. 20
0~ 20 7. 40 2.46 0. 21 6. 44 190. 04 80. 45 45.25 195. 44
t 128" 490""  3.71"" 2.70° 3.29" 4.31"" 2. 88" 3.53"
# ko p<0.01 ;% p< 0.05
23
, 1 ) ,
[9,10]
) ,
)
, > 9
) ) ( 32 %) % O A HUE 0GM
) g
29 %, 24 % ,
6% 20%, :
#1177 28 milization  1ype
) 6%,
( 3/4), R BLF( ) M( ). B( ), O(
( 2) F( ). G( )5 SC( ). E(
24 1

Fig. 1 Vanations of sol OGM and TN of utilzation types



90

22

7
Adejuwon L
DI= XU Xi- X i)/ X" i(100% /n]
i<
DI , X1
s X7 )
[12]
2 2
2
, > — 0. 6%
2)’ ? 9
2
2
2
2 2
2
2
2
2
2 2
2 2
2
% 0, 7 A -~
E -0 :
£ 02 :
‘: 0.3
H ~{.4
~ -05
B 06
= -07 —7 LY L
= o8
BIF M B 0O F © sSC I
B A 2 wilization type
BLF- , M- ,B- ,0- s
F- ,C— ,SC- ,E-
2

Fig. 2 Soil deterioration index of utilization types

0~ 40 cm
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Soil Fertility Status under Different Utilization Types
in Mountain Area of the Upper Lancang River

TIAN Kun" 2, MO Jianfeng?, LU Mei®, CHANG Fenglai’, YANG Yongxing'
(1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Jilin Changchun 130012;
2. Department of Environmental Science and Engineering, Southw est Foresiry College, Yunnan Kunming 650224;
3. Faculty of Environmental Science and Engineering, Tongji University, Shanghai 200092)

Abstract: The mountain ecosystem of upper Lancang River is faced with the menace of excessive exploitation of
resources and changes in environmental conditions caused by the activities of an expanding human population.
Human disturbances and forests destroying have largely affected soil properties. Eight normal soil utilization
types in the area were selected to study their soil characteristics. The results showed that there were significantly
differences among soil utilization types within soil organic matter, total N, available N, P, K, and NH+N and
NOsN but no such differences in vertical spatial variation within O~ 40 cm soil layer for each type. T he soil nw
trients of all soil utilization types were declined for secondary forests, planted economic forests, cropland, and
even abandoned land. The soil organic matter and total N were mostly declined for the types of eucaly ptus for-
est, pine forest and slop cropland. Comparison with nature broadleaved forest, the soil organic matter reduced
70.89% in slop cropland, 76.80% in eucalyptus forest and 73. 14% in pine coniferous forest, and total N re-
duced 76.40%, 88.76% and 85.39% for slop cropland, eucaly ptus forest and pine coniferous forest respective-
ly. Soil available nutrients have same declining trends, especially available P and N declined to 2~ 10 times. The
soil deterioration index was applied to explanation of the degree of soil degradation and soil quality improving, al
so soil nutrients declining caused by human disturbances. In our study the deterioration index of slop cropland,
pine coniferous forest and abandoned land was higher than — 0. 6%, indicating that the soils are seriously de-
graded. T he deterioration index of mixed forest was the highest among all soil utilization types, which indicat

edthat the type might be a model for restoration degraded soil ecosystem in mountainous area.

Key words: soil utilization types; the upper Lancang River; soil characteristics; soil nutrients declining; deterie-

ration mdex



