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Fig. 1 Comparison of monthly rainfall (a) and monthly mean temperature (b) on three altitude sites in 2003
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Table2 Top-soil (0~ 10 ecm) and sub— soil (10~ 20 ¢m) nutrient levels on three altitude sites (Low, 600 m; Mid, 1 100 m; High, 1 600 m)
Sol nutrient Soi layer Low Alt. Mid Alt. High Alt.
N (mg/kg) Top— soil 136. 6 202. 8 458. 2
Available N sub— soil 111.9 195. 8 449. 2
P (mg/ kg) Top— soil 2.43 3.13 1. 65
Available P sub— il 1.1 1. 17 1. 06
K (mg/kg) Top— soil 58. 89 230. 2 303. 5
Available K sub— il 44. 41 198. 9 299. 5
Ca (emol (1/2Ca®* ) /kg) Top— soil 4. 17 4. 52 3.93
Exchangeable Ca sub- soil 3.57 3. 46 3.27
Mg (cmol (1/2Mg2+ ) /kg) Top— soil 1. 03 1. 31 0. 78
Exchangeable Mg sub— soil 0. 96 1. 11 0.8
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Fig. 2 Top- soil (0~ 10cm) and sub— soil (10~ 20cm) water contents on three altitude sites (%) (2003- 11~ 2004- 09)
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Table 3 Mean heights (cm) of seedlings for the four species on three altiude sites on September in 2004

Knema globularia

Altitude Pometia tomentosa Bar ringtonia macrostachya Barringtonia macrostachya
Low 94.2%6.52a 321%1.99 a 27. 6X1. 60a 15. 47%0. 80a
Mid 56.0%3.25hb 19.5£2.72 b 25. 1% 1. 06a 14. 58 £0. 55a
High 25.2%2.08 ¢ 14.0%1.33 b 20. 1%1. 41b 18.90* 1. 74b
(p< 0. 05) Significantly different means within a species
are indicated by small letters. Different letter shows significant differ

on three altiude sies (Low, 600 m; Mid, 1100 m; I—iigh, 1 600 m)
ence (P< 0. 05)
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Table 4 Mean SBD (seedling base dameter) (mm) for the four species on three altitude sites on September n 2004
Altitude Pometia tomentosa Barringtonia macrostachya Barringtonia macrostachya Knema globularia
Low 14. 55£0. 66a 9. 64£0. 56a 6. 8310. 25a 4.35%0. 20a
Mid 9. 94%0. 50b 7.34%0.53b 6. 82%0. 18a 4.09%0. 14a
High 5.53%0. 40c 5.37%0. 46¢ 5. 85%0. 23b 4.41%0. 21a
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Fig. 4 Change in the mean SBD (seedling base diameter) for the four species on three altitude sites (2003- 09~ 2004- 09)
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Responses of Growth and Mortality of Seedlings of Four Tree
Species of Tropical Seasonal Rain Forest to Increasing Altitude
in Xishuangbanna, China

LI Zhongfei-?, ZHENG Zheng', DUAN Wenping', LI Yourong', ZHANG Yiping'
( 1. Xishuangbanna Tropical Botanical Garden, CAS, Kunming 650223, China;
2. Post— graduate School, CAS, Bejjing 100039, China)

Abstract: The transplant experiment of seedlings of 4 dominant tree species, Pometia tomentosa, Barringtonia
macrostachya, M yristica yunnanensis and Knema globularia, coming from tropical seasonal rain forest, were
made on three altitude sites (M englun 600 m; Caiyanghe 1 100 m; Mengsong 1 600 m;) in Xishuangbanna.

T he objective of this study was to determine how the growth and mortality of seedlings of dominant tree species
of tropical rain forest were affected by changed altitude, and whether the seedlings could grow better on low alt+
tude sites than on higher altitude sites. The result of this study is important for forecasting response of tropical
forest to the world change. The transplant ex periment w as performed during the period from September 2003 to
September 2004. The number of seedlings of each species on each site is no less than 20. The height and SBD
(seedling base diameter) of seedling was measured one time at the end of every month, at one time, the number
of mortality, leaves, flushing leaves and defoliation of seedling were recorded on each measurement occasion; the
soil water content was determined at interval of half month; the soil nutrient content was measured one time in
the period of experiment; the data of temperature and precipitation on three sites were provided by the weather
station we set up on the three altitude gradient in 2003. The result shows that with enhance of altitude, whole
year precipitation increases and year mean temperature decreases, and soil water content increases along the alt+
tudinal gradient; soil nutrient content on low altitude sites is no better than that on middle and high altitude
sites; the height and SBD for P. tomentosa and B. macrostachya decline respectively significantly with the in
creasing elevation, but M. yunnanensis and K. globularia didn’ t exhibit similar character; the mortality of
seedling for the foregoing two species is highest on high altitude site, and for latter two species on middle alt+
tude site; the number of leaves/seedling for all species decrease with increasing elevation; flushing leaf of
seedling is more in number or earlier on low altitude site than on middle and high altitude sites; the defoliation
occur mainly in dry— season and rainy— season on low altitude site, and in fog— cool season on middle and high
altitude sites. We conclude that the respective response of 4 species to changing altitude is different. The growth
and survival for P. tomentosa and B. macrostachya were limited by temperature, and the difference is significant
among three altitude sites. Seedlings of the two species grow better markedly on low altitude site than on middle
and high altitude sites, moreover, M. yunnanensis and K. globularia did not exhibit similar character, which is

the result of the maladjustment of the two species to strong light.

Key words: tropical rain forest; seedling growth; Pometia tomentosa; Barringtonia macrostachya; M yristica

yunnanensis; Knema globularia; Xishuangbanna



