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Abstract: Plantation area has been increasing in recent years, which is not the only effective solution for the social
consequences caused by forest deforestation but also plays an important role in solving many environmental problems,
like erosion control and carbon dioxide reduction. It has great significance for plantation growth, restoration and man-
agement by understanding their transpiration efficiency and growth characteristic of plantation. In order to do that, sap
flow of 12 trees were measured in a Schima superba plantation in South China. All sample trees were grouped ac-
cording to height into three ranks:dominant tree,intermediate tree and suppressed tree. Cross-correlation analysis was
performed to estimate time lag between sap flux density and PAR measurement being a substitute for canopy transpi-
ration at this site. It showed that in those days with similar environmental conditions, daily courses of sap flow trends

at breast height were similar among all the trees. No matter at daily or monthly scale, the sap flux density and whole-
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tree transpiration of all measured trees were ranked as: dominant tree™intermediate tree™>suppressed tree; and at
the seasonal scale, the amount of transpiration was higher in wet season than that in dry season. The time lag showed
significant variation across different ranges of height.in which time lag of dominant tree and intermediate tree was 20
min,and that of suppressed tree was 50 min. It did not show any significant variation in different seasons,and the
differences of time lag in the same height rank were less than 10 min in both wet and dry seasons. This suggested that
the soil moisture was relatively sufficient in the dry season in South China,and that the hydraulic resistance of sap-
wood was not altered by decline of soil moisture and the long distance of conductive pathway. In our site, the time lags
of the taller dominant trees and intermediate trees were short with high amount of transpiration and little transport
resistance because they took a favorable position in the stand. However,the time lag of the shorter suppressed trees
was large with fewer amounts of transpiration due to great transport resistance. They not only could not acquire suffi-
cient resources of water and light for photosynthesis, but also returned limited photosynthate to the root system be-
lowground. The non-uniform nutrient cycle resulted in obvious differentiations within the S. superd ,and consequently
the suppressed trees would be eliminated from the stand. This paper pointed out that suppressed trees which grow
smaller and weaker could be cut regularly in the later growth stage of Schima superb. Tt could increase the resource
distribution of enough water and light for plant photosynthesis, and that improved the stand quality and increases
stand productive capacity.
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