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Leaf gas exchange of Dendrobium Sonia *‘BOM JO’ is examined to elucidate its Crassulacean acid
metabolism (CAM) pathway. Measurement includes photosynthetic capacity and the diurnal climatic effect
on gas exchange, PSH quantum yield, the acid and the solute content (C)) of leaf sap.

The four leaves, counting from top, of the youngest psuedobulb with inflorescence are measured.
The maximum gross photosynthesis (P,) is low at 6-7 and the dark respiration (R,) 0.3-0.8 pmolCO, m” ™.
The stomatal conductance (g,) is low with the highest value of 29 mmolH,0 m™” 5", The light saturation (1,)
is 224-348 pmolPPF m” 5™, the highest electron transport rate (ETR) is 38 pmolE m” 5™, resulting in the rate
of net photosynthesis (A) to ETR (dA/dETR) of 0.167-0.185 molCO, molE”, and the rate of radiation to A
(dPPF/dA) of 20.4-24.4 molPPF molCOz". Despite the low mesophyll conductance (g,) of 36-64 mmolCO,
m?s", the CO, compensation can be as low as 29-67 umolCO, mol”" The parameters indicate that
Dendrobium leaf has lower photosynthetic capacity and stomatal conductance than most C3 plants and the
first leaf has the lowest CO, fixation rate. The diurnal gas exchange pattern of Dendrobium leaves features 3
phases of CAM, Phase I initiates at about 2200 hour when the stomatal conductance becomes high to allow
the influx of CO, from the air which is fixed by PEP carboxylase and stored as Mic acid in the vacuole,
coinciding with the increase in the acid and the solute content of leaf sap. At dawn, phase Il begins while the
stomatal conductance is still high and CO, is concurrently fixed by RuBisCO and the light reaction. During
this phase, the gas exchange rate, the acid and the solute content reach the maximum level. By 900 hour, the
drier air induces stomatal closure. The carboxylation proceeds with CO, released from malic acid. The acid
content gradually decreases to the minimum level. The gas exchange rate of Dendrobium leaf is limited by the
low stomatal conductance. The threshold of stomatal closure is when the relative humidity of the air falls
below 70%. It is likely that CO, assimilation may lack raw material when the night RH is below the threshold.





