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Stem growth of six clones of elite tree of Cryptomeria japonica

under elevated CO; and ozone
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Abstract: Tree growth is affected by the rising concentrations of ground-level ozone. With the predicted rise in atmospheric carbon
dioxide (CO,) levels in the next century, stomatal closure and stimulated photosynthetic rate will possibly mitigate the negative effect of
ozone stress in trees. We determined the effects of both elevated CO, and ozone on stem growth and needle morphology in Japanese
cedar (Cryptomeria japonica), which is one of the dominant afforestation species in Japan. Two-year-old seedlings of six clones of
Japanese cedar were planted in chambers equipped with a free-air CO, enrichment system (FACE) in a field nursery at Forestry and
Forest Products Research Institute. Seedlings were grown under natural concentrations of CO, and ozone (control), 550 ppm CO,
(eCO,), doubled ozone (eO;), or a combination of eCO, and eO; throughout two growing seasons. We measured the height (H) and
diameter (D) of the main stem twice a week during the second growing season. We calculated the variation in D?H as an index of
growth. Mature needles were measured for length and stomatal density. The eCO, had little effect on growth, whereas ozone stimulated
the growth of several C. japonica clones and tended to decrease needle length and increase stomatal density in many clones. There was
a difference in the degree of response to CO, and ozone exposure by the clones in this study. Therefore, this study indicated the possible
changes in the growth of some C. japonica clones under future conditions of elevated atmospheric CO, and ozone.
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Fig. 1 The effect of elevated CO, and ozone exposure during two growing seasons

on the D?H of the main stem of saplings of C. japonica
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Table 1 The estimation of coefficients of CO,, 0zone, and their interaction using by generalized linear model

IR E#ES rHEE7 a1 RE11 T&EH13
HREME HREE HEE HEE HEE HEE
days 0.014 0.011 0.011 = 0.009  #x 0.009 0.008 wnx
CO2 0.215 v -0.131 0.028 0.201 -0.226 -0.198
03 0.923 0.717 == 0.523 0.057 0.567 = 0.813 o
days x CO2 0.001 0.001 -0.001 0.002 -0.001 0.003
days x O3 -0.002  « 0.001 0.000 0.002 0.002 0.002
CO2x 03 -0.216 0.139 -0.876 = -0.037 -0.305 0.075
days x CO2 x O3 -0.003 -0.004 -0.002 -0.007 -0.001 -0.001

** P <0.001,* P<0.01,*P<0.05 (*P<0.1
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Fig. 2 The effects of elevated CO, and ozone on the needle morphology
a) The length of the needle (abaxial side), b) stomatal ratio of adaxial side, ¢) stomatal ratio of abaxial side
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