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ABSTRACT

Carbon capture and storage (CCS) technology has been suggested as an ultimate strategy for mitigating climate
change. However, potential leakage of CO, from the CCS facilities could lead to serious damage to environment.
Plants can be a bio-indicator for CO, leakage as a cost-effective way, although plants’ responses vary with plant
species. In this study, a greenhouse experiment was conducted to investigate the relation between the CO, tolerance
of corn species and the initial physiological responses to the elevated soil CO, concentration. Treatment groups
included CI (99.99% CO, gas injection) and BI (no gas injection). Mean soil CO, concentration for the CI treatment
was 19.5~39.4%, and mean O, concentration was 6.6~18.4%. The soil gas concentrations in the BI treatment were
at the ambient levels. In the CI treatment, chlorophyll content was not decreased until the 13t day of the CO, injection.
On the 15™ day, leaf starch content and stomatal conductance were increased by 89% and 25% in the CI treatment
compared to the BI treatment, respectively. This might be due to the compensatory reaction of corn to avoid high
soil CO; stress. However, the prolonged CO; injection decreased chlorophyll content after 13 days. After CO, injection,
plant biomass was reduced by 25% in the CI treatment compared to the BI treatment. Due to the inhibited root
growth, leaf phosphorous and potassium contents were decreased by 54% on average in the CI treatment. This study
indicates that corn has a high tolerance to soil CO, concentration of 30% for 2 weeks by its compensatory reactions
such as an maintenance of chlorophyll content and an increase in stomatal conductance.
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Table 1. Physicochemical properties of the potting soil and mineral soil

pH TC N Coco peat Peat moss Pearlite Vermiculite Zeolite Others
Potting I o
soil -- g kg soil - %
6.87 390.32 6.30 66.00 14.73 7.00 6.00 4.00 0.27
Texture pH TC TN Sand Silt Clay
Mineral . o
soil - g kg soil - %
Sandy loam  6.80 3.02 0.19 70 26 4
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Fig. 1. Diagram of the growth box (a) and set-up (b)
for the experiment.
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Table 2. Mean soil CO,/O, concentration, pH, and temperature during the experiment (n=6).
Soil CO, concentration (cm) Soil O, concentration (cm)
pH Temperature
5 15 5 15
%o mmmmmmmmmmemeee T e
BI - - 21.5 (+0.01) 21.2 (20.02) 7.6 (+0.04) 33.2 (20.34)
CI 19.5 (£1.04) 394 (£1.22) 184 (+0.17) 142 (+0.25) 7.3 (20.04) 33.7 (£0.49)

* BI: no injection, CI: CO, injection; The numbers in parentheses are the standard error.
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Fig. 2. Correlation between soil CO, and O, concen-
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Fig. 3. Temporal change in soil pH in the Bl (no injection) and ClI (CO; injection) treatments. Vertical lines represent
the standard error (n=6) and values for the same date with the same letter are not significantly different

at a 5% significance level.
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Fig. 4. Treatment effects on morphological changes of corn leaves (a) and shoot/root lengths (b). (Bl: no gas in-
jection, Cl: CO; gas injection). Vertical lines represent the standard error (n=6) and bars with different
letters indicate a significant difference at a 5% significance level.
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Table 3. Treatment effects on TC, TN, TP, K, Mg, Ca content in leaf (n=6)
TC ™N TP K Mg Ca
----- mg kg™' soil —- U 0 17 01 [ ——
BI 426.51° 431.49° 4.12° 27.94° 2.65° 572
CI 523.89" 430.74° 1.32° 16.51* 1.21° 2.68"

*® Different letters indicated significant differences among treatments at a 5% level.
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Fig. 5. Treatment effects on leaf starch content (a) and stomatal conductance (b). (Bl: no gas injection, Cl: CO;
gas injection). Vertical lines represent the standard error (n=6) and bars with different letters indicate a

significant difference at a 5% significance level.
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