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Dynamic changes of soil nutrient contents of Musa acuminate communities
in different successional stages in Xishuangbanna
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Abstract: Musa wilsonii, a huge herbaceous plant, usually develops a mono-dominant plant community in tropical regions. In order
to understand the seasonal dynamic changes of nutrient elements of soil in different successional stages, three pioneer Musa wilsonii
communities in different ages on the same slope which regenerated from abandoned land after slash and burn cultivation of tropical rain
forest in Mamushu,Mengla County, Xishuangbanna, were chosen to be established three 25 m X 20 m permanent plots in each stages,
and the soil samples were taken from three different soil layers (0 ~10 cm, 10 ~ 25 cm, 25 ~ 45 cm) at 5 soil sampling spots which
distributed at four corners and center of each plot in November,1998 ( in the end of rainy season), March (dry and hot season), May (in
the beginning of rainy season) and November, 1999, respectively. The results showed as following: (1) The contents of soil nutrients
decreased with the development of wild banana forests, the total content of soil organic matter, N and P in the invasion stage were 5.879%,
0.333% and 0.0632% in top soil layer (0~10 cm), respectively, which was the richest among three different successional stages, and that
in the inhabitation stages were 4.794%, 0.288% and 0.061%, respectively, while that in the expansion stages were 3.54%, 0.240% and
0.0448%, respectively. The rank of the nutrient contents for soil organic matter, N and P in different stages was invasion > inhabitation
> expansion. However, the content of K in three different stages showed different patterns, which was ranked as inhabitation >
expansion > invasion. At the same time, the total content of soil organic matter, N and P decreased with the soil depth. (2) The contents
of available nutrients in soil decreased with the development of wild banana forests except Mg. In top soil layer (0~10 cm) the contents
of available N, P and K were 269.24 mg-kg", 13.91 mgkg" and 198.19 mgkg" in invasion stage, respectively, and that in inhabitation
stage were as much as 104%, 51% and 66% of the nutrients contents in invasion stage, while that in invasion stage were as much as 73%,
78% and 96% of the nutrients content in inhabitation stage. The same characteristics of nutrients content among three different growth
stages showed that nutrients content in top soil layer was richer than that in medium layer (10~25 cm ) and in low layer (25~45 cm),
and there was significantly difference between the top layer and in meddle layer and in low layer, but no obvious difference between in
meddle layer and in low layer. (3) The seasonal changes of soil nutrients content in three different growth stages showed that the total
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content of nutrients in top soil layer had more obvious seasonal changes than that in medium layer and in depth layer, the total content of

nutrients decreased from March to the end of rainy season (November), then increased from November to March. The seasonal changes

of total content of soil nutrients in three different growth stages ranked in the order: expansion > invasion > inhabitation. Compared

with the seasonal changes of total content of nutrients, the content of available nutrients in soil was more obvious, particularly the

contents of available K, P and Mg in soil, The seasonal changes of the contents of available nutrients in three different growth stages

showed in the order: K>P>Mg>Ca>N.
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Fig.1 Total contents of soil nutrients in different successional stages of M. wilsonii communities
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Fig.2 Distribution of soil available nutrient contents in different successional stages of M. wilsonii communities
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Table 1 Annual mean values and variable coefficients (n=4)
of total nutrients content (%) in soil surface layer
(0~10 cm) in different successional stages of
M. wilsonii communities
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