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Effect of climatic condition on regional differences in age-diameter relationships for

dominant trees in Japanese cedar (Cryptomeria japonica D. Don) forests in Japan
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Abstract: We analyzed Japanese National Forest Inventory data to investigate the regional difference in the relationship between
tree diameter and age for dominant trees, and the effects of climatic conditions on these relationships. Our analysis focused on
Cryptomeria japonica forests in 13 regions of Japan. The age-diameter relationships were classified into two regional groups.
Several categories of climatic variables (warmth, solar radiation, precipitation, and snow depth) were significantly correlated with
the parameters of a model for the age-diameter relationships. From these results, we concluded that (1) in regions with cold
temperatures, deep snow, low solar radiation, and low summer precipitation, C. japonica shows a late-maturity pattern for
diameter increase, with slow initial growth and a large maximum size, and (2) in regions with the opposite climatic conditions, it
shows an early-maturity pattern with fast initial growth and small maximum size. These findings agreed with previous findings in
the relationship between tree height and age for dominant trees of C. japonica forests.
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Table 1 Summary of stand attributes for the forest stands in 13 regions

b i (DT EREATHEE )™ EEATEE o)
EFS " Mean SD Range Mean SD  Range Mean SD  Range
479 33.7 13.9 6-80 32,9 8.6 12.6-51 18.1 5.6 7.7-33.3
6 399 36.6 15.1 5-88 34.1 11.2 5.8-70.4 18.2 5.6 3.5-34.6
5 201 34.4 12.3 4-86 325 8.7 5.4-53.3 19.0 4.9 3.8-32.2
7 146 38.3 12.2 6-81 344 85 9.7-50.1 204 4.6 7.2-32.2
8 219 41.8 18.0 10-95 39.0 12.4 9.7-67.5 19.0 5.6 4.8-32.2
9 130 38.7 14.3 11-140 34.7 7.6 12.2-57 21.4 4.4 6.6-33.8
10 84 43.0 14.0 10-96 35.2 7.6 14.9-51.7 20.7 4.2 11-32.1
1399 40.2 15.7 10-100 36.3 9.3 8.9-51.2 19.9 5.1 5.4-32.5
11 173 40.3 13.2 5-90 35.4 6.8 13.6-52.3 20.5 4.1 9.1-32.1
12 208 41.6 14.3 10-85 34.6 7.1 10.2-53.2 20.5 4.5 4.1-30.7
14 168 38.0 11.9 6-90 354 7.5 6.2-54.2 20.7 4.5 4.6-33
15 115 37.8 10.0 15-67 32.2 6.0 17.1-49.9 18.8 3.7 10.7-28.2
17 g™ 16 375 36.1 10.7 9-80 35.3 8.1 11.8-58.4 20.0 4.3 6.8-32.5
x X—1. HlX45 ¥ I — 1 OHIE Bk L TV VD, Numbers correspond to the numbers in Fig. 1.

Fig. 1 Regional division of Japan

B DEIIEA R BRSSO ERCTHEShE (. 1. 388),

These values were calculated for the plots used in regression analysis after excluding outliears.
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Table 2 Model parameters for the 13 regions  Table 3 Correlations of the environmental variables with the model parameters

Mk k M

. k M M
%5 " Estimate p-value Estimate p-value &ﬁ@g%&% - —valu - —valu - —val
4 0.0369 <0.001 48.47 <0.001 : F Ve L pvaue
6 0.0295 <0.001 54.19 <0.001 TFHRIR 0.556  0.048  -0.468 0.107 0.535  0.060
5 0.0348 <0.001  48.32 <0.001 ®EH TSR 0.468  0.107  -0.341 0.254 0.466  0.108
7 0.0353 <0.001  48.05 <0.001 . - B
& 00955 <0001 5018 <0.001 Hﬁﬁx§@?5£k 0.543  0.055 0.450 0.123 0.525  0.066
9 0.0432 <0.001 44.16 <0.001 Bt HA 0.600 0.030  -0.564 0.045 0.560  0.046
10 0.0458 <0.001  42.31 <0.001 HF H R 0.600  0.030 -0.762  0.002 0.495 0.086
13 0.08J5 <0.000  BZ1D <0.001 ELFHAME 0653 0015  -0.767 0.002  0.560  0.047
11 0.0728 <0.001  38.44 <0.001 e
12 0.0418 <0.001 43.55 <0.001 FREKE 0.464  0.110 -0.203  0.506 0.519  0.069
14 0.0541 <0.001  41.94 <0.001 Bk E 0.732  0.004 -0.668 0.013 0.689  0.009
15 Gt S0.00L o8 SO0 LHKKE  -0.325  0.279  0.659 0.014  —0.173  0.572
16 0.0538 <0.001 _ 42.34 <0.001 p
G ETHRGEE 0561 0.046 -0.523 0.067  0.515  0.072
%] — ik T | 2R B, = e ;
= e - BEREEE -0.699  0.008  0.839  0.000 —0.581 0.037

Numbers correspond to the numbers in Fig. 1.

_8_



