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Kobayashi, H. and Gyokusen, K.: Effects of Light and Nitrogen Fertilization on Photosynthesis and Leaf
Nitrogen Content in Cryptomeria japonica Sapling. J. Jpn. For. Soc. 84 : 180~183, 2002 Relationship between
light-saturated photosynthesis and leaf nitrogen content was studied in Cryptomeria japonica D. Don saplings growing
under different light and nitrogen supply. Both light-saturated photosynthesis per area (Pnax-area) and leaf nitrogen
per area (MNarea) increased with increasing light and nitrogen supply. Prax-area Was highly positively correlated with
Narea. The slope of the linear regression between Prax-area and Narea was 1.67 umol CO, g N~'s~!, which was low
compared to that for other conifer trees previously described. Light-saturated photosynthesis per mass (Pnax-mass) did
not increase with increased light, but increased with increasing nitrogen supply. Pmax-mass Was also positively
correlated with leaf nitrogen per mass (Nmass), but the correlation coefficient was low. Since Prax-area Was highly
correlated with Narea regardless of whether variation in Narea was due to light or nitrogen supply, this suggested that

Narea would be a good index of photosynthesis in Cryptomeria japonica.
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Changes in leaf nitrogen per area (2 ), leaf nitrogen
per mass (b) and leaf mass per area (C) with
different light and nitrogen supply.

Data are means and SE (#=3). Black and white circles
represent high (5.4 g N pot™) and low (1.8 g N pot™) levels
of nitrogen supply, respectively.
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Results of two-way analysis of variance with leaf
properties and light-saturated photosynthesis as depen-
dent variables and light and nitrogen supply as in-
dependent variables.

Light Nitrogen Interaction
supply
Nirea gNm?? A « ns
Niass mg Ng™! *xox P ns
LMA gm- e .
Prax-area umol CO, m=2s7! wkkk ww .
Prax-mass nmol CO, g 's™! ns . ns

*Rkk 50,0001, *** p<0.001, ** p<0.01, * p<0.05. ns, not significant.
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Changes in light-saturated photosynthesis on an

area (a) and mass (b) basis with different light

and nitrogen supply.

The legend is as same as in Fig. 1.

14I|I|I|I|IIII

@
~

12 °

10

Pruax-area (HMOICO,m2s7")

@ High-N

O Low-N

0 1 L¢ l 1 l 1L l 1 I 1 I 1
1 2 3 4 5 6 7

Leaf nitrogen per area (gNm-2)

90 T I T ' T I T

(=]
LN L L B (NN Y N S AL B

o

N
75 | P) d. -

60 o —
L ° i
45

30 .

Praxmass (NMOICO,g"s™)

15 —

0 PN ISR TN N U NN

0 5 10 15 20 25 30
Leaf nitrogen per mass (mgNg™)

K-3. FEOZRZRSELNEANTORKLAREE &
DA%

Relationships between light-saturated photosynthe-

sis and leaf nitrogen on area (a) and mass (b)

basis.

Linear regression lines are shown (a) y=4.46+1.67x, »=
0.908, p<0.001; (b) y=37.42+1.22x, r=0.429, p<0.05.
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(a) Relationship between light-saturated photosyn-

thesis and leaf mass per area. (b) Relationship

between leaf nitrogen per area and leaf mass per

area.

Linear regression lines are (2) High-N: y=3.44+0.043x, »
=0.885, p<0.001; Low-N: y=1.75+0.046x, »=0.764, p<
0.001. (b) High-N: y=-0.528+0.024x, »=0.938, p<
0.001; Low-N: y=—2.265+0.032x, »=0.910, p<0.001.
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