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The relationships between nitrogen content in needles and photosynthetic parameter
within crown of Cryptomeria japonica
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Abstract: To clear the relationships between the decline of photosynthetic activity in winter and nitrogen (N) content in needle,
we investigated seasonal variation in needle N and photosynthetic parameter (maximum rate of carboxylation at 25°C; Vpaos) in
current and 1-year-old needles within crown of Cryptomeria japonica. Gas exchange measurement was conducted for detached
shoots from upper and lower part of the crown in the laboratory every other month form June 2012 to April 2013. N concentration
of needles and woody parts of shoots, which used for the gas exchange measurement, were analyzed separately. N concentration
of needles showed larger variation between leaf ages than between positions within the crown, and current needles always showed
higher N concentration than that of 1-year-old ones. Needle N content per projected shoot area differed between crown positions,
and also demonstrated the differences between leaf ages after October. The relationships between needle N content and V.05 per
projected shoot area were relatively stable from June to November, but showed large variation during winter season. In the case of
shoot mass base, Vinaos of current needles in upper crown also showed lower values relative to the N content in needles,
especially in February and April. These results suggest that the decline in Vx5 of current needles in upper crown in mid-winter
was not caused by the decline in N content of needles.
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Fig.1 Seasonal change of N concentration in needles and Fig.2 Seasonal change of needle weight and N content in
woody parts of shoots of Cryptomeria japonica. needles per projected shoot area of Cryptomeria japonica.
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Fig.3 The relationships between N content in needles per projected shoot area (Nyeq.as) and photosynthetic parameter

(Vemaxas-as) of Cryptomeria japonica crown leaves.



