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CO2 Compensation and Carboxylation Efficiency

at Different Radiation Intensities of Amaranthus tricolor Leaf
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Abstract

We investigated the effect of the levels of light intensity in the range of 100-2500 pumolPPF m_2 s_1
on the magnitudes of CO, compensation (I') and carboxylation efficiency (mesophyll conductance, g,,) of the
Amaranthus tricolor green leaf (cv. AS220) and the red leaf (cv. AS224-A). The higher values of I occurred at
light intensity lower than 400 pmolPPF m™ s, of which the highest value was 12.7 umolCO, mol . When the
radiation was higher, I decreased to around 2-3 umolCO, moI_1 and approached 0 at the highest light
intensity. The two cultivars had similar values of I'. The leaf temperature during I' measurement was in the
range of 31-34C.

Light intensity affected carboxylation efficiency in the same pattern as that of I but in an opposite
direction. The high plateaus of g,, were attained in the light intensity range of 500-1500 pmolPPF m” 3_1.
Values of g,, were higher in the green leaf cultivar and remained high following the plateau, while g,, of the red
leaf showed a drop afterwards. The decrease of g,, in the red leaf cultivar was seen as a result of both the
lower carboxylation efficiency caused by higher leaf temperature and by the lower electron transport rate,
which indicated a damage to the PSII light process. The highest value of g, in the green leaf was 1180

mmolCO, m” s”, and of the red leaf was 909 mmolCO, m"” s". Overall, I decreased as g increased. The

result verifies that light intensity has direct effect on I and g,
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