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Abstract
Sdoodee, S.', Wongwongaree, N.' and Ormzubsin, V."
Determining the water use of rambutan and longkong during
phenological development by heat-pulse method
Songklanakarin J. Sci. Technol., 2003, 25(1) : 9-17

The water use of two species of tropical fruit trees: rambutan (Nephelium lappaceum) and longkong
(Aglaia dookkoo Griff.) were investigated by heat-pulse method. The sapflow rate of both species were deter-
mined during phenological development. An experiment was established at Prince of Songkla University,
Songkhla Province. Characteristics of sapwood in each species and optimum depth for probe implanting on
the trunk were investigated. During the measurement period, diurnal changes of photon flux density, leaf
water potential and stomatal conductance were recorded. It was found that sapwood of rambutan and
longkong were homogeneous. An appropriate probe depth to implant on the trunk was 25 mm from bark.
It was found that diurnal changes of sapflow rates of each species varied with the changes of radiation, leaf
water potential and stomata conductance. The results of measurement showed that water use decreased at
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pre-flowering stage, and fruit maturity stage. In rambutan, water use increased during vegetative growth
stage followed by flowering stage. The marked increase of water use in rambutan was during fruit develop-
ment. In longkong, water use increased at the flowering stage followed by vegetative growth stage, and the
peak of water use was during fruit development.

Key words : sapflow, photon flux, leaf water potential, stomatal conductance
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Determining the water use by heat-pulse method
Sdoodee, S., et al.
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Table 1. Average stem diameter, sapwood area, leaf area index (LAI), canopy volume and
volume fraction of water (Vh) and wood (Vw) in rambutan and longkong.

. Tree Stem diameter Sapwood area Canopy volume Volume fraction
Species ) LAI 3
mber (cm) (cm?) (m?) Vh Vw
Rambutan 1 9.70 75.39 1.52 46.67 0.55 0.45
2 9.80 75.39 1.64 52.78
Longkong 1 11.00 94.98 1.05 21.23 0.57 0.43
2 12.60 124.63 1.12 25.54
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Figure 1. Scanning electron micrographs of transverse section of sapwood of rambutan (a)
and longkong (c), and the xylem vessel of rambutan (b) and longkong (d).
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Figure 2. Average sapflow rates in the stems of rambutan (a) and longkong (b) when the
probes were implanted at 4 depths (15, 25, 35, and 45 mm) from bark.
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Figure 3. Monthly rainfall (@ ) and pan evaporation (o) during the experimental period
(January 2000 - January 2001). Data from the meteorological station at Hat Yai,
Songkhla, Thailand.
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Figure 4. Diurnal changes of photosynthesis photon flux (PPF) and sapflow rate during
phenological development of rambutan (a) and longkong (b). The data were
recorded from 2 trees in each species.
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Table 2. Average leaf water poential (W) and stomatal con-
ductance (Sc) of rambutan and longkong during
phenological development.

Average W (MPa) and Sc (cm s™)

Stages of phenological
development Rambutan Longkong
¥ Sc ¥ Sc
Vegetation growth -1.25%%  0.89™ -1.17¢ 0.59°
Pre-flowering -2.60° 0.72 -1.70* 0.27¢
Flowering -1.58*  0.95 -1.40% 0.54°
Fruit development -1.25¢ 0.99 -1.02¢ 0.91*
Fruit maturity -1.94¢ 0.85 -1.55° 0.35¢
CV.(%) 9.27 13.62 5.47 6.86

* Means in each column with different superscripts are significantly

different (P<0.05) by DMRT.

ns Means in the same column are not significantly different.
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