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The Effect of Photosynthesis, Stomatal Conductivity, Thermotolerance

and Growth on Foliar Fertilization of Carbonated Water at Lettuce
Hydroponic Cultivation
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Abstract

Foliar fertilization of carbonated water during lettuce hydroponic cultivation was increased photosynthetic rate
and stomatal conductance as higher carbon dioxide concentration of carbonated water

The higher the carbon dioxide concentration in the carbonated water was better growth of lettuce. However, the
carbon dioxide concentration of 500 ppm and 700 ppm in the carbonated water was increased the tip-burn
occurrence, and the yield was higher in the 300 ppm. the carbon dioxide concentration of 300 ppm in the
carbonated water was lower in the fresh weight but increased yield resulted in the lower of the tip-burn
occurrence

The high temperature limits for growth were 32°C in the control, 33°C in the 300ppm and 34C in the 500
ppm according to analyze chlorophyll fluorescent Fo. The high temperature tolerance in lettuce increased
approximately 4°C by foliar fertilization treatments of carbonated water under this experiment conditions. Also the
activity of SOD(superoxide dismutase), the antioxidant enzyme, was higher with high carbon dioxide
concentration of the carbonated water.
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Table1. Growth and yield of lettuce according to CO, treatment con (January 9)

Fresh Fresh Dry
€0 . No. of Leaf L_eaf Leaf weight of weight of  weight Rate of Yield
treatment Cultivar length  width  area Tip Burn
con. leaf (cm) (cm) (ci) top root of plant %) (g/42 plant)
' (¢/plant)  (g/plant)  (g/plant)
Uhwoolrim 11 189 123 5014 28.0 9.3 2.59 14.3 1,007.8
Control  Sunpoong 11.5 122 2918 17.3 2.0 1.36 16.7 605.3
Means 152 123 396.6 26.7 5.7 2.0 15.5 806.6
Uhwoolrim 17 182 135 6226 36.7 10.2 2.68 119 1,358.0
300ppm  Sunpoong 8 14.1 142 3445 232 3.0 1.42 12.3 854.6
Means 12.5 16.2 139 4836 30.0 6.6 2.1 13.1 1,106.3
Uhwoolrim 13 194 128  801.6 345 10.4 2.78 429 827.4
500ppm  Sunpoong 9 13.0 145 4612 312 5.5 2.00 40.5 779.7
Means 11.0 16.2 137 6314 329 8.0 24 41.7 803.6
Uhwoolrim 16 19.2 137 9364 41.8 12.2 3.16 59.5 711.0
700ppm  Sunpoong 10 14.0 16.0 480.3 27.7 4.2 1.59 57.1 499.1
Means 13.0 16.6 149 7084 34.8 82 24 58.3 605.1
Significan- CO, treatment NS NS NS " " % NS % "
ce con
Cultivar * NS NS * * * NS NS *
CO, treat. X g NS NS NS NS NS NS NS NS
Cultivar
NS, * : Nonsignificant or significant at P,0.05, respectively.
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Fig. 1. Comparison of photosynthesis rate according to CO, treatment concentration in Sunpoong
pochap lettuce. Vertical bars(I) represent +SE of means
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Fig. 2. Comparison of stomatal conductance according to CO, treatment concentration in Sunpoong
pochap lettuce. Vertical bars(I) represent +SE of means
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Fig. 3. Activity of SOD according to CO, treatment concentration in difference lettuce cultivars.

Vertical bars(I) represent +SE of means.
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Fig. 4. Effects of CO, treatment concentration on initial fluorescence(FO) of Uhwoolrim. Arrow(—)
represent the critical high temperature limit. Vertical bars(I) represent +SE of means.
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