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Effects of long-term elevated root-zone CO, concentration on nutrition up-

take, fruit yield and quality of aeroponic tomato
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Abstract: Effects of different root-zone CO, concentration, such as (370+10) wl/L(CK), 2 500+50) wl/L, (5 000+
100) pl/L and (10 000+200) pl/L, on plant root nutrient uptake, fruit yield and quality of aeroponic tomato were investigated.
The results showed that the root dry weight of each treatment was significantly lower than that of the control when treated for 60
days. With the increase of rhizosphere CO, concentration, the root dry weight decreased by 17.9%, 13.2% and 6.1%, and the dry
weight of stems and leaves decreased by 6.1%, 4.4% and 2.6% , respectively. The activity of Mg” -ATPase in the roots of tomato
plants under the treatment of CO,enrichment changed slowly at the beginning, and decreased sharply from 40 days after treat-

ment. At the end of the treatment, the Mg* -ATPase activity in the control was significantly higher than that in the treatment of
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activity in roots of tomato plants in the treatments of 10 000 pl/L CO, and 5 000 pl/L CO, was significantly lower than that in the

treatment of 2 500 pl/L CO, and control, but there was no significant difference between then. After 60 days of CO, treatment,

the contents of N, P and Mg in the leaves were significantly lower than those in the control. Compared with the control, the P

content of leaves in the treatments of 2 500 wl/L CO,, 5 000 pl/L CO, and 10 000 pl/L CO, was decreased by 12. 6%, 17. 0%

and 19.3%, the content of Mg was reduced by 11. 1%, 18.5% and 20. 7%, respectively. There was no significant difference in

the number of fruit per plant between the rhizosphere CO, treatments and control, but the yield per plant and soluble sugar con-

tent of fruits in the control were significantly higher than those in the rhizosphere CO, enrichment treatment.
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Fig.1 Effect of different root zone CO, treatments on the dry weight of stem, leaf and root
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Fig.2 Changes of Ca?*-ATPase and Mg?*-ATPase activities in the tomato root under the treatments of CO, enrichment
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Table 1 Effects of different root zone CO, treatments on fruit yield and quality of tomato
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