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Fig. 1. Diural change of energy balance components
(latent heat, sensible heat, net radiation and soil heat

flux) in litchi orchards of Fenyuan in the calendar day
124, 2009.

Closure ratio = 1.18, N = 153
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Fig 2. The daily average of turbulent flux for latent
heat and sensible heat versus net radiation and soil heat

flux in a litchi orchard observed during calendar day
10-162, 2009.
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Fig. 3. Linear relationships between daily averaged
CO, flux and PPFD (photosynthetic photon flux
density) in litchi orchard of Fenyuan during the time
period of 10 am to 3 pm local standard time.
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Fig. 4. Linear relationships between daily averaged
CO, flux and day temperature (6 am to 6 pm) and night
temperature (6 pm to 5:50 am) for litchi orchard.
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Fig. 5. Linear relationships between daily averaged
CO, flux and latent heat flux in a litchi orchard in the
time period between 10 am and 3 pm local standard
time.
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Fig. 6. Diurnal changes of latent heat and sap flow in a
litchi orchard of Fenyuan during the calendar day 238

(soil water content = 0.16% vol.) and 267 (soil water
content = 0.11% vol.), 2009.
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Table 1. Correlation coefficients between the photo-
synthetic photon flux density and physiological
parameters of litchi leaves

Physiological

parameter” EVAP GS PN C Int Treat”
PPFD 0.72%* -0.01 0.53** -0.40%*  0.82%*
EVAP 0.48** 0.40%*  0.06 0.79%*
GS 0.26%  0.47** -0.01
PN -0.59%*  0.33*
C Int -0.24%

* Physiological parameters, PPFD: photosynthetic photon flux
density (umol m? s™); EVAP: transpiration (mmol m? s™);
GS: stomatal conductance (mmol m? s™); PN: photosynthesis
rate (umol CO, m? s'); and C int: sub-stomatal CO,
concentration (ppm).

¥ Tres: Leaf temperature (°C).

* ** Significant at 0.05 and 0.01 levels, respectively. N:
320.
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Table 2. Correlation coefficients among the latent heat flux, micrometeorological data and canopy physiological

parameters in a litchi orchard of Fenyuan

physiological

parameter * RH Temp-a PPFD sapflow Temp-c AT VPD”
LE* -0.66%* 0.71%* 0.82%* 0.41%* 0.43%* -0.22%* 0.69%*
RH -0.91%* -0.71%* -0.56%* -0.67 0.14 -0.98%**
Temp-a 0.80** 0.66%* 0.73** -0.15 0.95%*
PPFD 0.47** 0.48** -0.28** 0.77**
Sapflow 0.82%* 0.39%* 0.60**
Temp-c 0.56%* 0.72%*
AT -0.10

“ LE: latent heat (W m?); RH: relative humidity (%); Temp-a: air temperature (°C); PPFD: photosynthetic photon flux density(umol
m?s™); Sapflow: sapflow velocity (g hr''); Temp-c: canopy temperature (°C); and AT: canopy-air temperature (C).

¥ VPD: vapour pressure deficit (kPa).

* ** Significant at 0.05 and 0.01 levels, respectively. N: 377.
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Latent Heat and CO, Flux Measurement in the Litchi Orchard'
Ming-Hwi Yao*?, Chun-Jen Chen?, and Guo-Sheng Huang?

Abstract

Yao, M. H., C. J. Chen, and G. S. Huang. 2011. Latent heat and CO, flux measurement in the litchi orchard. J.
Taiwan Agric. Res. 60:211-220.

This research was conducted in the orchards of litchi (Litchi chinensis) to solve the problem of
monitoring physiological responses of fruit trees in large field areas using the technique of flux
measurement. Carbon dioxide flux was used to evaluate the carbon fixation capacity in litchi canopy.
The value of latent heat flux can represent the actual evapotranspiration of the litchi orchard. Results of
long term monitoring data collected in the orchard showed that the carbon dioxide flux was highly
correlated to the solar radiation (r = 0.87) and the night temperature (r = 0.71). The latent heat flux was
highly correlated to the vapor pressure deficit which was calculated by measuring temperature and
relative humidity (r = 0.70). However, there were no good relationships between the latent heat flux and
the commonly used water monitoring indices such as soil water content, sap flow in stem, leaf
transpiration and values of differences between canopy temperature and air temperatures. Therefore,
this study suggests that the vapor pressure deficit is a good index for the water management in litchi
orchards.

Key words: Litchi, Litchi chinensis, Latent heat, CO, flux, Energy balance, Evapotranspiration.
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