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Abstract: In order to evaluate the applicability of TDP (Thermal dissipation probe) method used in transpiration
measure of bamboo, the Granier empirical formula was verified and coefficients were revised by combining
water-injection induced hydraulic pressure and sap flow changing device together with whole-plant container
weighing menthods. In addition, the structure of vascular bundle in 5 bamboo species, including Phyllostachys
edulis, Bambusa chungii, B. textilis, Arundinaria amabilis and B. vulgaris was observed. The results showed that
the distribution of vascular bundles in culms were uneven. The development of vascular bundles become mature
gradually from outside to inside of clum, and the transporting water capability also become strong. The sap flow
density (F,) and K value showed a power function relation with R*>0.83. It suggested that TDP method was an
applicable technique for evaluating sap flow density in bamboo species. Furthermore, the equation coefficients
were revised by using whole-plant container weighing method and new sap flow formula for every bamboo
species were contained. The coefficients in new sap flow formula were different from those in Grnaier empirical

formula especially a values. The daily transpiration had significant difference calculated by new equation and
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Granier empirical formula, especially the peak period (at noon) of sap flow in one day. Therefore, if the TDP

method was carefully verified and the coefficients in Granier empirical formula were revised, the TDP method

could be an applicable technique for assessing water use in bamboo species.

Key words: Structure heterogeneity; Granier empirical formula; Calibration coefficient; Vascular bundle
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Table 1 Characteristics of sample bamboos for verification

FEAT 95 Al Mtz BEJEL Thickness TR (cm®) PREHCEE (mm)
Sample No. Type DBH (cm) of culm (mm) Sapwood area Probe length
AT Bambusa chungii 1 AR Clump 6.1 6.6 11.23 5
2 6.1 6.0 8.87 5
3 5.9 7.0 7.56 5
4 5.0 5.0 6.43 5
AT B. textilis 1 AV Clump 5.4 8.0 42.12 5
2 5.0 5.0 26.29 5
3 5.0 4.5 33.16 5
4 4.9 4.0 22.61 5
WHFAT Arundinaria amabilis 1 BT Scatter 2.1 6.0 11.58 5
2 2.0 4.0 8.00 5
3 1.9 4.5 7.61 5
4 1.9 5.0 8.79 5
Je AT B. vulgaris 1 MERL Clump 11.0 13.0 153.08 10
2 10.5 11.2 157.50 10
3 10.0 13.0 138.79 10
4 10.6 11.0 136.50 10
BAT Phyllostachys edulis 1 A7 Scatter 9.7 9.5 106.23 10
2 10.0 10.3 114.00 10
3 10.5 9.8 108.34 10
4 10.3 9.5 105.47 10

2 PRESEAPRHEE

Table 2 Characteristics of sample bamboos for weight experiment

FEAT Sample %5 No. 4% DBH (cm) BEJEL Thickness of culm (mm) ¥4 1K% Probe length (mm)
WHAAT Bambusa chungii 1 5.8 6.6 5
2 6.8 8.5 5
3 6.0 6.0 5
FHHAY B. textilis 1 5.3 7.0 5
2 5.1 5.0 5
3 5.0 5.0 5
BT Arundinaria amabilis 1 24 4.5 5
2 2.6 6.0 5
3 2.0 3.5 5
Jo3kAT B. vulgaris 1 10.1 13.0 10
2 8.8 11.0 10
3 10.7 13.5 10
FEAT Phyllostachys edulis 1 9.4 10.0 10
2 10.4 11.0 10

3 11.7 13.0 10
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Fig. 1 Vascular bundle structures of 5 bamboo species. A: Arundinaria amabilis; B: Bambusa chungiiy C: B. vulgaris; D: Phyllostachys edulis; E: B.

textilis.
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Table 3 Sap flow formular of 5 bamboo species

¥ Bamboo A Formula R
Granier A3 F=119"*" 0.96
H AT Bambusa textilis F=186.67K"*** 0.83
AT B. chungii F=248K"** 0.85
g
KFFAT Arundinaria amabilis F=51.393K"" 0.82
Je3kAT B. vulgaris F=50.126K""" 0.95
g
BAT Phyllostachys edulis F=306.5K""*’ 0.83
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Table 4 Sap flow formula after revised

#7¥ Bamboo Ji## Equation R’ F, J5 o {EA%55X Folds of o value
BAT Phyllostachys edulis F=1.1764E, 0.88 F,=360.6K"7* 3.03
AT Bambusa vulgaris F=2.0336E; 0.92 F=101.9"" 0.86
AT B. textilis F=1.0303E; 0.89 F=1923K"* 1.62
AT B. chungii F=0.8409E; 0.93 F,=208.5K"" 1.75
BT Arundinaria amabilis F=13.629E; 0.67 F=700.4K"""* 5.89
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Fig. 2 Comparison of diurnal transpiration calculated by Granier original formula and sap flow formula after correction. A: Arundinaria amabilis; B:

Bambusa chungii; C: B. vulgaris; D: Phyllostachys edulis; E: B. textilis.
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