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Table 2. Major Milestone for *“C Exposure Experiment of Rice.
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Fig. 2. *C fumigation diagram for rice plant.
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Table 3. Input parameters for the rice-plant used in the model predictions.

Input parameters Range Value
- Biomass of plant body (shoot + root) at fully developed stage, Brax(kgWW/m? - 6.11"
p y y p g g
- Biomass of ears at fully developed stage, Brax(KgWW/m?) - 172
- Contribution of translocation to total ears maturity, fr(-) 0.1-0.3 0.2
- Ratio of respiration rate to photosynthesis rate of plant body, fo(-) 0.1-0.5 0.3
- Ratio of respiration rate to photosynthesis rate of ears, fo(-) 0.2-0.6 0.4
- Ratio of photosynthesis rate of ears to total photosynthesis rate of plant, fr(-) 0.2-0.8 0.5
- Carbon content of plant body, Ms(gC/kgWW) - 180
- Carbon content of plant ears, Mq(gC/kgWW) - 378
- Time period from transplanting to flowering, 4ti(day) - 81
- Time period from flowering to maturity of ears, 4 t(day) - 45
- Time period from maturity of ears to harvest, Ats(day) - 19
“The value includes the weight of root that was assumed to be 18% of the total weight of the plant body
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Fig. 3. Effect of the elapsed exposure time on the predicted “C
radioactivity of the plant.
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Fig. 4. Effect of the exposure time on the predicted **C radioactivity of
the plant.
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Fig. 6. Effect of the input parameter on the predicted C at harvest of the plants exposed to *CO, for 45 minutes on August 31(242).
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Predicting of the **C Activity in Rice Plants Exposed to **CO. Gas for a Short
Period of Time

In Jun, Kwang Muk Lim, Dong Kwon Keum, Young Ho Choi and Moonhee Han
Korea Atomic Energy Research Institute

Abstract - This paper describes a dynamic compartment model to predict the time-dependent *C activity in a plant as a result of a
direct exposure to an amount of “CO, for a short period of time, and experimental results for the model validation. In the model, the
plant consists of two compartments of the body and ears, and five carbon fluxes between the compartments, which are the function of
parameters relating to the growth and photosynthesis of a plant, are considered. Model predictions were made for an investigation into
the effects of the exposure time, the elapsed exposure time, and the model parameters on the **C radioactivity of a plant. The present
model converged to a region where the specific activity model is applicable when the elapsed time of the exposure was extended up to
the harvest time of a plant. The *C activity of a plant was predicted to be the greatest when the exposure had happened in the period
between the flowering and ears-maturity on account of the most vigorous photosynthesis rate for the period. Comparison of model
predictions with the observed *C radioactivity of rice plants showed that the present model could predict the C radioactivity of the rice
plants reasonably well.

Keywords : **C, Rice, Photosynthesis, Respiration, Translocation
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