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On Growth of Regeneration Trees and Environmental Factors
in Selection Forests (1)

——Solar Radiation Measurements in the Group-Selection Stand of Sugi—
Koji FuJjimoTo

Synopsis : Solar radiation was measured under the canopy and on the group-cutted plot in the Sugi
(Cryptomeria japonica D.Don) stand, where the group-selection system is being introduced since past
10 years. The measurements were carried out 7 to 13 days a month from March to October 1971.
The major results are as follows (Table 1) ;
1) Average daily solar radiation value in total measured days was 326 langleys on the open

land, 10Q langleys under the canopy and 143 langleys on the group-cutted plot.

2) Solar radiation on the group-cutted plot was higher 40~50% than that under the canopy.
But, it varied at every site on the group-cutted plot or every season, and showed diverse
values between almost the same to double or more as high as these under the canopy.

3) At east and south site on the group-cutted plot. average daily solar radiation was relative
low value of 125 langleys. While, on north, west and center site, it was considerably high
value of 156 langleys.

4) Solar radiation on the group-cutted plot showed generally a tendency to increase according
as measured height is raised.

5) Solar radiation and relative transmission in the stand have general tendency that their
values are highest at June of largest sun altitude and decrease according as the season
becomes more distant from June.

6) When measured times in a year are almost the same, relative transmission shows a tendency
to decrease according as solar radiation on the open land increases. And, when solar radiation
on the open land is almost the same, it has a tendency to increase accordings as sun altitude
becomes larger (Fig.4). But, the latter tendency is not so obvious under the canopy where

solar radiation is low generally.
Moreover , estimaticn cf solar radiaticn values in clear weather was carried out by using fish-eye

lens (Table 2 and 3).
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Table 2  Solar radiation value on the open land.

Month Estimated value by fish-eye lens %ggigggit;;éu;yl:'l:::;tr':ghbguring
(21th day on each month) 7~13 days a month

Jun 770 langleys,/day 476* langleys/day
May or Jul 745 731
Apr. or  Aug. 675 576
Mar. or  Sep. 565 522
Feb. or  Oct. 450 434
Jan. or  Nov. 345 321

Dec. 305

* no clear weather
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Table 3 Estimated solar radiation value by fish-eye lens
(21th day on each month)

Solar radiation Relative transmission
‘ ) (langleys /day) (%)
S i May | Apr. | Mar. | Feb, May | Apr. | Mar. | Feb.
(m) Jun. or or or or Jun. or or or or
Jul. Aug. | Sep. Oct. Jul. Aug. | Sep. Oct.
Open land 770 45 675 565 ‘ 450 l 100 100 100 100 100

4.0 | 25| 145| 205| 205| 70| 28| 19| 30| 36| 16
20 | 175 190 | 265| 170 | 10| 23| 26| 39| 30| 24
1.0 | 215| 265| 205| 95| 80| 36| 36| 30| 17| 18
05 | 20| 215| 275| 125! 105| 27| av| 4| 2| 23
4.0 | 30| 300 | 175| 175| 120 | 42| 40| 26| 31| 2
e 2.0 | 280 | 255| 170 | 210 | 140 | 36| 34| 25| 7| 3
1.0 | 295| 285 180 | 195| 115| 38| 38| 21| 3| 26
0.5 | 305| 275| 190 | 195| 80| 40| 3r| 281 35| 18
4.0 | 430 | 405| 315| 220| 55| 56| 54| 47| 39| 12
North | 2:0 | 370 | 330 | 340 | 210| 130 | 48| 44| 50| 37| 29
1.0 | 360 | 30| 35| 150| 130 | 47| 43| 51| 21| 29
0.5 | 30| 330| 35| 125| 15| 44| 44| 511 2201 28
4.0 | 375| 410 | 305| 120 95| 49| 55| 45| 20| 2
N 2.0 | 410 | 40| 275| 155| 10| 53| 55| 41| 27| 24
1.0 | 400 | 335| 155| 210 | 125| 52| 45| 23| 31| 28
0.5 | 430 | 35| 175] 195| 150 56| 48| 261 35| 33
4.0 | 250 | 170 | 180 | 195 | 165| | 23| 21| B|
South 2.0 | 175 185 | 20| 190 | 130 | 23| 25| 33| 3| 29
1.0 | 215| 185 | 240| 200| 8| 28| 25| 36| 35| 19
0.5 | 200 160 250 | 185| 65| 26| 21| 37| 331 14
4.0 | 45| 400| 256 | 155| 15| 56| 54| 38| 27| 26
Center | 2-0 | 315| 310 195| 165| 125| 41| 42| 29| 29| 28
1.0 | 30| 45| 175| 165| 15| 44| 46| 26| 29| 26
1 30 - 6 1 A -0 s 10 G0 - A6 i 8 Y.

# i
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Under canopy

Group-cutted plot
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Photo. Canopy photographs of measured points.
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