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Quantitative Measurement of Carbon Dioxide Consumption of a Whole
Paprika Plant (Capsicum annumm L.) Using a Large Sealed Chamber

Jong Hwa Shin"?, Tae In Ahn"’, and Jung Eek Son"?*"

'Department of Plant Science, Seoul National University, Seoul 151-921, Korea
’Research Institute for Agriculture and Life Sciences, Seoul National University, Seoul 151-921, Korea

Abstract. This study was carried out to clarify precise CO, demands of paprika plants (Capsicum annumm
L.) by measuring photosynthesis rates of the leaves in high, low positions, and the CO, consumption of a
whole plant in a large sealed chamber. A photosynthesis measuring system (LI-6400) was used to measure
the photosynthetic rates of the leaves located in different positions. A large sealed chamber that can control
inside environmental factors was developed for measuring CO, consumption by a whole paprika plant. With
increase of radiation, photosynthetic rates of the leaves in higher position became larger than those in lower
position. The CO, consumption by the plant was estimated by using decrement of CO, concentration from
initial level of 1500 pmol-mol” in the chamber with increase of integrated radiation. A regression model
for estimating CO, consumption by the plant (leaf area = 7,533.4 cmz) was expressed with integrated radiation
(x) and was suggested as y = - 0.06234 + 3.671* x / (2.589 + x) (R2 = 0.9966***). The }Zahotosynthetic rate
of the whole plant measured in the chamber was 3.4 umol CO;'m™s" under 300 umol-m™+s’ light intensity,
which is in-between photosynthetic rates of the leaves in high and low positions. For this reason, some differences
between required and supplied CO, amounts in greenhouses might occur when depending too much on
photosynthetic rates of leaves. Therefore, we can estimate more accurately CO, amount required in commercial
greenhouses by using CO, consumption model of a whole plant obtained in this study in addition to leaf
photosynthetic rate.
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Fig. 1. A schematic diagram of a CO, consumption measure-
ment system.
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Fig. 2. Comparison of net photosynthesis rates with |ncrease
of light intensity (A) and at a light intensity of 800 umol- m?-s”
(PPF) (B) between paprika leaves in high and low positions.
Vertical bars represent standard error (n = 3).
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Fig. 3. Change in CO; concentrations with and without plant
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