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Kobayashi, H., Gyokusen, K., and Saito, A.: Distribution of leaf nitrogen within sugi (Cryptomeria japonica D.
Don) canopy growing at different positions on a slope. J. Jpn. For. Soc. 82: 281~286, 2000 To examine the
effect of nitrogen availability on leaf nitrogen distribution within sugi (Cryptomeria japonica D. Don) canopy, we
studied the relationship between leaf nitrogen content and light intensity in seven-year old trees that were growing at
different positions on a slope (upper, middle and lower slope). Nitrogen availability increased from the upper position
to the lower position on the slope. Leaf nitrogen per area (Na) decreased with increasing depth from the top of the
canopy ; this was caused by the decrease in leaf mass per area (LMA). Leaves sampled from the upper, middle and
lower positions on the slope had successively higher Na at any one layer in the canopy. This was because leaf nitrogen
per weight increased from the upper position to the lower position on the slope. Na was linearly related to light
intensity within the canopy at every position on the slope. The regression coefficient of the linear relationship between
Na and light intensity was similar for all positions on the slope. However, the y-intercept of the relationship increased
with increasing nitrogen availability. This suggested that the distribution of leaf nitrogen within sugi canopy could
be predicted from the light intensity within the canopy and the y-intercept by linear regression, and that the y-
intercept could be determined by nitrogen availability.
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Changes in tree height with slant distance from the
bottom of the slope.
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Closed circle indicates sample tree.

x£-1. EOBEN
Chemical properties of the soil.

Site C(%) N (%) C/N ratio pH(H,0)
Upper 6.352£4.71 0.43*+0.33 14.92£1.5 5.41*1+0.42
Middle 8.702£4.00 0.562%+0.23 15.28£2.0 5.23°%0.45
Lower 10.582%1.15 0.778+0.11 13.768+0.74 6.07°£0.33

BEIZHEE 10 cm » S 60 cm & TOWH & EH#ERZE (n=6) 2K T, 7V
T77 Ry POFELVLHDIE SYRETHEELRL (Y= 7 = DBIE),
Data are means and standard deviations (#=6). Means denoted by
the same letter are not significantly different at »<0.05 (Scheffe’s
test).
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Vertical distribution of relative light intensity in
Cryptomeria japonica canopy.
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Means and standard deviations (n=3) are shown.

Leaf nitrogen per area

Leaf nitrogen per weight
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Vertical distribution of leaf nitrogen per area (@), leaf nitrogen per weight (b) and leaf
mass per area (C) in Cryptomeria japonica canopy.
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Relationship between leaf nitrogen per area and
relative light intensity.

Ef—XEm RS,

Linear regression lines are: y=1.34+1.18x (»=0.797, p<
0.001), y=1.50+1.23x (» =0.905, < 0.001), and y=2.07+1.43x
(r=0.926, p<0.001) for upper, middle and lower site, respec-

tively.
£-2. HOBOWMOBR
Summary table of analyses of covariance.

Source of variation df SS MS F
Among b’s (slopes) 2 0.049 0.025 0.7270s
Within regressions 48 1.623  0.034
Among a’s (adjusted means) 2 7.235 3.618 108.18***
Error 50 1.672  0.033

ns, not significant; *** p<0.001.
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