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Zero CO, Concentration Difference and Enhanced Air Current
Speed Method for Tomato Plant Greenhouse
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Abstract Depletion of CO, concentration during daytime together with a low air current speed was observed in a naturally ventilated
greenhouse. In a ventilated greenhouse, a zero CO, concentration difference method together with an enhanced air current speed was
introduced to decrease the CO, leakage to outside and improve the CO, use efficiency. Rates of canopy net photosynthesis and
transpiration and CO, use efficiencies were investigated in tomato experiment greenhouse and control greenhouse, respectively. The
results show that when solar radiation increases from 383.5 W-m™ to 940.1 W-m™, the canopy net photosynthesis rate increases from
1.9 g¢em?+h™" to 5.3 g-m”+h™", which is 1.3—1.6 times higher than that in the control greenhouse, and the canopy transpiration rate
increases from 0.17 kg-m™?+h™' to 0.56 kg-m™-h™', which is 1.2-1.4 times higher than that in the control greenhouse. The CO, use
efficiency is around 1. The above result indicates that the null CO, balance concentration method together with enhanced air current
speed should be considered as an efficient method for improving plant production in protected cultivation.
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Fig.1 Time course of outdoor solar radiation (a), indoor
and outdoor CO, concentrations (b), air temperatures (c)
and relative humidities (d)
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Table 1 P, and T of tomato plants in experiment greenhouse and control greenhouse as affected by solar radiation

P./ P./ T./ T./
KPR/ -m) (gem’+h™) (gem’+h™) (kg-m*+h™) (kgem®*-h™)
383.5+6.5 1.9+0.3 1.5+0.3 0.17+0.02 0.14+0.01
458.9+12.5 2.6+0.1 1.6+0.2 0.19+0.03 0.16+0.04
550.5+16.5 3.3+0.2 2.2+0.3 0.32+0.03 0.25+0.05
650.0+18.5 3.7+0.1 2.6+0.3 0.41+0.06 0.29+0.05
739.8+15.5 4.4+0.2 3.0+0.2 0.46+0.04 0.33+0.06
852.4+13.5 4.8+0.3 3.2+0.2 0.50+0.05 0.36+0.03
940.1+8.5 5.3+0.2 4.0+0.2 0.56+0.03 0.41+0.04
E: TR e RARKIEE , RAMNEERE,
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Fig. 2 Plant height and leaf number of tomato plant in

greenhouse
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