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Effect analysis and technical adaptation to long-term high CO2 and temperature
in apple tree and orchard soil
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Sixteen apple trees consisting of three varieties were grown for 4 %ears in
3 greenhouses: GH-A, with the same temperature and CO2 concentration as outdoors; GH-B, with a
temperature 3 degrees higher; and GH-C, with a temperature 3 degrees higher and CO2 concentration
200 ppm higher. The period from budding to defoliation was extended two weeks in GH-B and C, and the
photosynthetic rate in GH-C was enhanced by more than 10 % compared with that in GH-B. Accordingly,
the above-ground growth of the trees was in GH-C > GH-B > GH-A. However, the fruit yield in GH-B
and C was lower and almost the same, respectively, compared with that in GH-A. In GH-B and C,
although the sugar content of the harvested fruits was comparable, the firmness and acid
concentration were lower, and the skin coloration was inferior to those in GH-A. In GH-B and C, C02
was released more from the soil surface than GH-A, but the decrease in soil organic matter was no

longer observed after the second year.
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