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Summary

Changes in COz and Oz concentration in the vessels containing sugarcane plants (C4 plants) were
investigated. Under continuous lighting, the COz and Oz concentrations remained at constant levels.
Under 16hr and 8hr lighting, the CO2 concentration increased during the dark period and decreased
during the light period, and the Oz concentration changed in inverse to the COz concentration. In the
light period, the CO2z concentration was lowered to undetectable level, which represents the low COg
compensation point of sugarcane. The COz concentration during the dark period was lower under the
normal lighting cycle (16h light/8h dark) than the short lighting cycle (2h light/1h dark) . When a gas
exchange between inside and outside the vessel was allowed, the short lighting cycle was suggested to
promote the growth of plants due to greater dairy COz uptake, resulted from less COz diffusion out of

the vessel than the normal lighting.
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Fig. 1. Diurnal changes of COz and O2 concentrations in the vessel containing sugarcane plants under continuous
lighting (left) , 16hr lighting (middle) , and 8hr lighting (right) . @ and O indicate CO2 concentration
and O2 concentration, respectively. The amounts of plants in each vessel are shown in Table 1.
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Table 1. Dry weight of sugarcane plants cultured under
continuous, 16hr lighting, and 8hr lighting.
Nine plants were inoculated in each vessel.
The number of gas changes of the vessels was

5.61X10*h™".
Treatment Dry weight of plants (mg/vessel)
Continuous lighting 147.2
16hr lighting 143.8
8hr lighting 147.4

REBRN CO,, O BENEEROEERH/-HEY
BEYEIILZ, WThOBHPREXTHIZIIZFRAILTHo 72
(Table 1).
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Fig. 2. Diurnal changes of CO: concentration in the
vessel containing sugarcane plants under 24hr
lighting cycle (left) and 3hr lighting cycle
(right) . Dotted line ( ) indicates the average
concentration outside the vessels. The amounts
of plants in each vessel are shown in Table 2.
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Table 2. Dairy net COz uptake and dry weight of sugarcane plants cul-
tured under normal lighting cycle (16hr light/8hr dark) and

short lighting cycle (2hr light/1hr dark) ,

and ethylene concen-

trations in the vessels. Five plants were inoculated in each

vessel.

The number of gas changes of the vessels was

0.185h7".
Net CO2 uptake Dry weight Ethylene
Treatment x10° concentration
(pem®/vessel-d) (mg/vessel) (ppb)
16hr light/8hr dark 71 51.9 283
2hr light/1hr dark 238 65.8 12
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O TEL o 7295, Cy HIZBWTIIHBERD CO,
fEE A% 0~10ppm & & b T C (Black, 1973), Csu
MY ORESIRENBR LEZR 6N/ 2L, E
BR1IZBWT, HEWEROWIEE IS 5 G EHEE D
HAVRNE L, 8 EFRBMIX Tl AR AR i L 7
CO, ZBHENCIRIN L &9, BEEIFNIC CO, 0% D
DERETERL TV L ENEENTH - 72,
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BlcFIH SN0 0, BEDSE 2D, Sk
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ZEBmEEIN TS (Powels et al., 1980). 24K
BYHBEHICB TR, REATREZIEEDE CO, BE
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