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Light Response of Amaranthus tricolor Leaf at Different Levels of CO,

Concentrations
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Abstract

The response of photosynthesis rate under different levels of photosynthetic photon flux (PPF) from 0-
2500 pmolPPF m'2 3'1 and ambient CO, concentration (C,) from 100-1600 pumolCO, mol'1 was examined using
the green leaf cultivar (AS220) and the red leaf cultivar (AS224-A) of Amaranthus tricolor. The data were fitted
to a non-rectangular hyperbola light response function. Elevating the level of C, to 1600 pmolCO, mol '
increased the maximum gross photosynthesis rate (P,,) to 93 in green leaf and 73 umolCO, m_2 s in red leaf,
which were 52% and 46% higher respectively than the values at normal C,. The saturation light () and the
electron transport rate (ETR) were higher with the increasing C,, whereas the dark respiration rate (Ry) and the
light compensation (l.) became lower.

Increasing radiation induces the opening of stomata, the stomatal conductance (gs) increased markedly
with PPF. The green leaf had higher levels of g; and greater response to PPF than the red leaf. On the other
hand, elevated C, which caused an increase in the CO, concentration in the intercellular space of the leaf (C))
induced substantial closure of the stomata. At C, 100 umolCO, mol'1 the highest values of g4 at the maximum
PPF were in the range of 606-694 mmolH,0 m>s", which dropped to 101-168 mmolH,O m°s’ at C, of 1600
pmolCO, mol'1. However, the larger CO, gradients compensated for the effect of the smaller opening of

stomata, resulting in no reduction of the net photosynthesis rate.
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