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Abstract: In order to understand the relationship between tree structure and its function, the vessel characters of
sap wood of eight tree species, Acacia auriculaeformis, Schima superba, Michelia macclurei, Castanopsis hystrix,
C. fissa, A. mangium, Eucalyptus citriodora and E. urophylla % E. grandis and their stem sap flux densities in wet
and dry season monitored by using Granier’s thermal dissipation probe method, were investigated in subtropical
south China. The results showed that vessels were of single-type in these tree species except for M. macclurei that
had two types of vessels. The vessel length, density and lumen diameter were significantly different among the
eight tree species, and obvious relationships among the three vessel characters were observed. The normalized area
of sap wood had significant relation with the vessel characters. No significant relation of the maximum sap flow
with vessel characters was found, but it existed between the maximum whole tree transpiration rate and the vessel
characters in wet season, and so did that of the daily total transpired amount with the vessel characters. Therefore,
the vessel in trunk had no influence on sap flow rate, the negative trade-off relation between vessel diameter and

sapwood area of trunk could the difference in water transpiration rate of trunk caused by the difference of vessel
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diameter of the tree species.
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Table 1 Morphological characters of sample trees
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KM Acacia auriculaeformis 1 15.40 0.7 2.0 75.40
2 18.60 0.8 2.3 106.22
3 21.00 0.8 2.4 128.18
faf A Schima superba 1 22.00 0.6 8.2 324.59
2 11.00 0.4 4.5 80.58
3 15.80 0.5 6.4 168.89
ZI4E Castanopsis hystrix 1 18.50 0.4 6.2 224.00
2 6.70 0.2 2.8 30.79
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Kk F1t# Michelia macclurei 1 10.20 0.3 4.6 72.26
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3 13.40 0.4 6.1 124.56
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3 14.10 0.3 5.4 137.41
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Table 2 Equations of sapwood area of 8 tree species
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Fig. 1 Longitudinal section of vessel of eight tree species
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Fig. 2 Cross section of vessel of eight tree species. A: Acacia auriculaeformis; B: Schima superba; C: Castanopsis hystrix; D: Michelia macclurei; E:

C. fissa; F: A. mangium; G: Eucalyptus citriodora; H: E. urophylla % E. grandis. Bars = 200 pm
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Fig. 3 Variations of vessel characteristics in eight tree species. Aa: Acacia auriculaeformis; Ss: Schima superba; Ch: Castanopsis hystrix; Mm:

Michelia macclurei; Ct: C. fissa; Am: A. mangium; Ec: Eucalyptus citriodora; EXE: E. urophylla * E. grandis. Different letters above column indicate

significant difference at 0.05 level.
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Table 3 Partial correlation of max value of sap flow density with vessel characteristics and hydraulic resistance
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Fig. 4 Correlationship among vessel characteristics. Aa: Acacia
auriculaeformis; Ss: Schima superba; Ch: Castanopsis hystrix; Mm:

Michelia macclureiy Cf: C. fissa; Am: A. mangium; Ec: Eucalyptus

citriodora; EXE: E. urophylla * E. grandis.
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Fig. 5 Regression between vessel characters and normalized sapwood

area. Aa: Acacia auriculaeformis; Ss: Schima superba; Ch: Castanopsis
hystrix; Mm: Michelia macclurei; Cf: C. fissa; Am: A. mangium; Ec:

Eucalyptus citriodora; EXE: E. urophylla % E. grandis.
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Fig. 6 Sap flux density in dry and wet seasons of eight tree species. Aa: Acacia auriculaeformis; Ss: Schima superba; Ch: Castanopsis hystrix; Mm:

Michelia macclurei; Ct: C. fissa; Am: A. mangium; Ec: Eucalyptus citriodora; EXE: E. urophylla % E. grandis.
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Fig. 7 Comparison of sap flux density in wet and dry seasons of eight

tree species. *: P<0.05; **: P<0.01. Aa: Acacia auriculaeformis; Ss:

Schima superba; Ch: Castanopsis hystrix; Mm: Michelia macclurei;

Cf: C. fissa; Am: A. mangium; Ec: Eucalyptus citriodora; EXE: E.

urophylla * E. grandis.
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Fig. 8 Max value of sap flux density in wet and dry seasons of eight tree species. Different letters indicate significant difference at 0.05 level. Aa:
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