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SOIL NUTRIENT CONTENTS AND THEIR CHARACTERISTICS OF SEASONAL
CHANGES UNDER SHOREA CHINENSIS FOREST IN XISHUANGBANNA

XUE Jing Yi TANG JianWei©  SHA Li Qing and MENG Ying

( Tropical Rairforest Ecosystem Station, Xishuangbanna Tropical Botanical Garden, the Chinese
Aademy o Sciences, Mengla County, Yunnan Provine 666303, China)

Abstract  Sharea chinensis forest of Xishuangbama (21°29 N, 10I°34 E) is a rainforest type of tropical
rainforest in South_east Asia entering into Xishuangbanna, which is significant in connecting with the flora of
tropical rainforests in South_east Asia and elucidating characteristics of tropical rainforest in Xishuangbanna. In
southern Mengla county, Xishuangbanna, Shorea chinensis forest grows on the mountain in altitude 700900
m, the soil is latosol, annual mean temperature is 21. 1 C, and annual mean precipitation is 1 500_1 600
mm. In order to know the soil nutrient content, organic matter, total N, P, K, available N, P, K and their
seasonal changes under Shorea chinensis forest in Xishuangbanna, we took soil samples in the top soil (0_10
an) and under the top soil (1025 e¢m) from 47 plots among 10 different patches of Shorea chinensis forest in
May and November, 1999. 23 plots were located in valleys and 24 plots in lower mountainous areas. The re-
sults showed there are obvious difference in the soil nutrient content in different soil layers, in different seasons
and in different areas: 1) in different soil layers, nutrients were rich in the top soil (0_10 an) and poor under
10 an depth. The content of nutrients under 10cm depth was about 56%_75% of the nutrients in top soil;
available P content was only 0. 039% of the nutrients in top soil. 2) Soil nutrient content changes with sea-
sons; nutrients were higher before the rainy season than afier the rainy season. The content of organic matter,
total N, total P and total K in top soil after rainy season was %%, 90% , 94% and 82% of the content be-
fore rainy season respectively, and the content of available N and available K in top soil after rainy season was
89% , 92% of the content before rainy season. Available P decreased sharply in top soil after rainy season;
the content of available P in top soil after the rainy season was only 0. 078% of the content before the rainy
season. The change in nutrient content under top soil after rainy season was the same as the change in nutrient
content in top soil. 3) Concerning soil nutrient content in different area, nutrients were also higher in valleys
than in lower mountainous areas. The content of organic matter, total N, total P and total K in top soil in lower
mountainous area were 79%, 80% , 84% and 83% of the content in valley respectively, while the content of
available N, available P and available K were also lower in top soil in lower mountainous area than in valleys.

From the above results, we can conclude that seasonal changes significantly affected total K and available
P, but only slightly affected total P, available K and organic matter, and affected N content more in lower
mountainous areas than in valleys. In the rainy season P content in soil is very poor. The environment and
plant growth thythm of Shorea chinensis forest have some effects on the soil nutrient content.
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Table 1 The nutrient contents in soil under SCF i the end of dry season ( May)
0. M N p K A.N AP A K
Soil depth (em) (%) (%) (%) (%)  (mgrkg™) (mgkg!) (mgkg!)
In valley (N = 23)
Mean 0~ 10 4.073 0.230 0.045 L 30 250. 333 18. &7 181. 98
Standard deviation 1. 059 0. 051 0.011 0.277 50. 605 16. 337 67.373
Coefficient of variation 0.26 0.22 0.25 0.21 0.2 0. 8 0.37
Mean 10~ 25 2.476 0. 157 0.037 L. 331 153. 901 5. 020 116. 5%
Standard deviation 0. 87 0. 031 0.012 0.359 48.279 4.1 39.434
Coefficient of variation 0.33 0.20 0.32 0.27 0.31 0. 81 0.34
£ T test 5.04427 521437 19668  0.024 5497 3.2988" 3.376 1"
In lower mountainous area ( N = 24)
Mean 0~ 10 3.212 0. 185 0.038 1. 093 24. 632 10. 285 151. 58
Standard deviation 0. 744 0. 037 0.013 0.318 41. 637 6. 167 83.715
Coefficient of variation 0.23 0.20 0.36 0.29 0.19 0. 60 0.55
Mean 10~ 25 1. 663 0. 117 0.029 1. 186 143. 907 2. 504 108. 052
Standard deviation 0. 450 0. 020 0.009 0.321 31. 796 0. 322 69.280
Coefficient of variation 0.27 0.18 0.31 0.27 0.2 0.13 0.64
= i_test 6. 588 7 9.634 5 2.500 0 <1 6. 8906 5.4291 1.7917
Fotoo= 270 F g 0s= 2. 21 (n+ n,— 2)> 40
0. M: Organic matter  A. N: Available nitrogen A.P: A vailable phosphorous A .K: Available potassium
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Table 2 Nutrient contents in soils under SCF at the end of rainy season ( Nov. )
0.M N p K A.N AP A K
Soil depth (em) (%) (%) (%) (%)  (mgkg™) (mgkg ') (mgkg™!)
In valley (N = 23)
Mean 0~ 10 3. 805 0. 207 0.043 L 123 24. 667 9.388 143. 889
Standard deviation 1. 117 0. 042 0.014 0.320 40. 185 9. 129 41.682
Coefficient of variation 0.29 0.20 0.32 0.17 0. 18 0.97 0.29
Mean 10~ 25 2.310 0. 143 0.03% 5 1. 240 153. 327 3. 47 112 606
Standard deviation 0. 685 0. 027 0.013 0.239 30. 28 2. 920 41.764
Coefficient of variation 0.30 0.19 0.36 0.19 0.2 0.78 0.37
= I_test 5.6266  5.2143" 1629 1 <1 6.9512"" 2.8452" 2.6260"
In lower mountainous area (N = 24)
Mean 0~ 10 3. 034 0. 167 0.035 2 0. 845 198. 24 5.610 162 1%
Standard deviation 0.722 0. 029 0.006 0.216 3R. 479 2.216 91.418
Coefficient of variation 0.4 0.17 018 0.26 0.19 0.39 0.56
Mean 10~ 25 1. 668 0.118 0.027 9 0.832 122. 622 2.267 115.53%
Standard deviation 0. 432 0. 022 0.003 0.213 29.218 1.0 67.534
Coefficient of varition 0.29 0.19 011 0.26 0.24 0. 46 0.58
& i_test 6.061 7" 525757 4812 17" <1 6.8658" 3.761 4™ 1.547'1

wkop o= * oty 0s= 2. 1, (n,+ n,— 2)> .M, AN, A.P, AK: ee Table
B0 a= 2704 % 4o 5= 2. 021, (ny+ - 2)> 40 O.M, AN, A.P, A.K 1 See Table 1



3 377
3 (0~ 10 cm) (N=47)
Table 3 The nutrient contents in 0— 10 an soil under SCF (N = 47)
0.M N P K A.N AP A K
(%) (%) (%) (%) (melg™)  (mgkg ) (mgkg)
(5 ) At the end of dry season ( May)
Mean 3.528 0.202 0. 041 1.195 236.81 14.359 165. 99
Standard deviation 0.954 0. 047 0. 013 0.315 47.29 12. 05 76.95
Coefficient of variation 0.27 0.23 0.31 0.26 0.20 0.8 0.46
(11 ) At the end of rainy season (Nov.)
Mean 3.358 0. 184 0. 039 0.995 212.56 7. 625 152.43
Standard deviation 0.97 0.4 0.012 0.247 41. 0 7.03 69. 23
Coefficient of variation 0.29 0.2 0.30 0.25 0.19 0.92 0.45
& ttest 0.906 9 2.136 3" 0.736 7 3242 2.49 9" 3. 049 4™ 0.844 8
oppo= 2704 F gy 05= 2. 21, (ny+ n,— 2)> 40 O.M, AN, AP, A.K: 1 See Table 1
4
Table4 Ratio of soil nutrient ntents in SCF compared i the end of rainy season with those in the end of dry season
(n )/ (5 )
In the end of rainy season (Nov.)/in the end of dry season ( May) O-M N P K AN AP AK
Invalley (N= 23)
0~ 10 em 0.93 09 0.96 0.8 0.9 0.5 0.7
10~ 25 an 0.93 0.91 0.98 0.93 0.9 0.75 0.97
In lower mountainous areas (N = 24)
0~ 10 cm 0.94 0.9 * 0.92  0.77 0.8" 0.54" 1.07
10~ 25 an 1.01 0.92 0.96 0.70"" 0.8 0.90 1.07
Fotoo= 2708 F 4 0s= 2. 21, (n+ ny- 2)> 40 O0.M, AN, A.P, A.K: 1 See Table 1
2
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