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

Effect of solar radiation on the growth of regeneration trees

ini the group-selection stand of Sugi

Koji FUJIMOTO

Summary : The measurement of the following amounts has been carried out by using 18 regeneration
trees in the group-selection stand and 12 trees in the open-land (uniform stand); the increment of stem
volume for last one year (I,), the relative solar radiation on branch top (RSR), the increment of basal
diameter and basal area of branch for last one year (Iz» and Is4), the dry weight of new leaves on
each branch (Wa.), the percentage of Wa. to the dry weight of total leaves on each branch (Py:)
and others.

The results thus obtained are summarized as follows;

1) The correlation between I and the total amounts of Isa per tree is highly significant.

2) Similar relationship of Is» to RSR is accepted between group-selection stand and the open-land.

3) The growth of stem at RSR less than 2%; is not observed.

4) RSR above 50% is satisfiable radiation for the growth of regeneration trees.

5) The majority of branches which Wa. is less than 0.5g or which P~ is less than 5%, is uneff-

ective for growing stem.
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Table 1 Number of sample trees and branches.

Group-cut plot Open-land
Tree geight 1977 1979 1977 1979
ade
& Number of | Number of | Number of | Number of | Number of | Number of | Number of | Number of
trees branches trees branches trees branches trees branches
3m 3 77 1 49
4 2 65 1 49
5 2 76 1 55 1 71 3 204
6 1 44 1 68 1 64 1 49
7 1 38 1 68 1 115
8 2 166 1 79 2 204
9 1 134 1 118 1 91
10 1 120
Total 12 600 6 437 2 135 10 832
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VN BREIUER

1. HEREOLEMRK

iR E M B & (RSR) (3,
RILTIE, WiEh S 0BEEL ) b,
WhEEEDRMIZ, LYECHEEEZR
¥ (Fig. 3), T4 b b, MFLHHA
DRSRIZ, BAROKRDLIZIZLAY
Bt <, EmCE-TAEAIR
b, LL%LHS, 2, 3%EV)
/NE7%RSR, X#iz, b EFHNE
fLE TOHBKIK & 4 RSRi3, K&
LHARDOTFTHMICHRT 22 L2,
CHITH LT, BAbHEREADRSR

70|>

(23
=3

Relative solar radiation (%)
N Yy
[—] (=]
=

Py
=3
==

Tree height grade op°
~5m 6m,7m 8m~
North A o o e
South A
Top A

00000®0°

Fig, 3

1 2 3 4 5 6 1 8 9 10
Height from the ground (m)

Relative solar radiation on surface of crown
(Group- cut plot)



13, HiEED B\ IS S DM, WThEbE
WHB 2 RS D, RRBBEOL I E (Fig. 4),

HILMDORSRIL, L& 6, 7Tmdhic) £ T3,
WM& 2R L, B 6 mLl F oA TIE,
BEN LTI L 22IZLA YR bNZ W, Bk
T3, Msh 51.5~2.0mb72) £ TIE, B
WRSREZ AT 5%, ZNLUBEMICELT 5, Hhd
WICAS72HTH S5, X, WIHEEA, B
A, HEBHEORSREIZIE, —ENBRIZR
Dok, REOBRORRICE ST, £hEth
Re259Th5,

2. BAHYEEBHERERBER () &
BHUMERR (1) rDBIR

Ieak Ive o> BARBIfREL, B LUMEER, HE2
HRE T v DRARBRKREZRT L, KD X
ITHb,

BAHBIRE  WAHBIREK

K L AE B AR 0.987 0.942
23)7 8:KT:R5% S 0.960 0.638
Ha 0.930 0.608

WENRLIERITH OB ZRL, bl b
b ) RO L) PHR D, COWMENERE,
MAHEERICHTIIDTAL L, RKRANEIITL D
(f =4 T—DEEFRK.

ARFURERR A
log Iy=—0.158+1.330 * log I, (f:1.075)
BRBCHIREIRA
log Iy=—0.088+1.256 * log Iz4 (f:1.082)
AT Iviem® Isal mm®

MRFURERA & BB B R A DA A4 R SR I 1,
FREK, EURMREECERENZRIZHLNT, W
HarrErRTcERbITLLTES (Fig. 5),

log Iy=—0.034+1.232 - log Iz (f:1.081)

3. MAHYHEE (Wu) CBRUMERR
(1) oRak

Wy eIyl o AR, B IUMEER, BE
EERETEWn LY O RHBERERT L, K
NEHITH 5,

HAHBIRE RAEBIRE

ARFL HE e A 0.937 0.781
BR B bR R A 0.996 0.984
it 0.992 0.958

X, MHEIHMERBREERT L, kDL iT%h

Stem volume increment for last one year (av)

10

50

Relative solar radiation (%)

F
=

Distance from the top (m)

Fig. 4 Relative solar radiation on surface of crown
(Open-land).
(See the explanation in Fig. 3)

50,000[ N
10,000
5,000
l,ﬂﬂﬂi
500,
100 O Tree in group-cut plot
50 ® Tree in open-land
10
50 100 500 1,000 5,000 10,000

Total amount of basal area increments of branches
for last one year per tree (mm®

Fig. 5 Allometric relation between total amount
of basal area increments of branches per
tree and stem volume increment.

— 1y —



60

50,000
PRIUREER A
log Iy=0.112+1.238 - log Wy, (f:1.103)
BB B A £
log Iy=0.146+1.197 - log Wx, (f:1.042) EI0,000I
BA Iviewr Wy g és,ooo
Wu-1L/B%&D, Iea— IBA4R & FARIC, T &
HAMT, EREY, ERRRCHEORER
BLNT, NP ERRTRDT S EnTES T
(Fig. 6), i F
log 1,=0.209+1.185 - log Wx,  (f : 1.076) ag 500
Uk, Isa—LB6R, W —L/BHMRICEWT, 5
W E RS NBTHS S L, :
TATBENLS, LTS, LR g 100 g OTree in group-cut plot
AL WA L OMT, HKASMERS L S r g SR
Pofl LIFEHSNE, kB, g, Hite  E % :
3Lk ORI, BRETIIWa & OBIc, & b
DEVHBEERT &5 Tho7e,
10L

4 i"‘B*Ei\)‘Eh‘l (RSR) A BEEE 50 100 500 1,000 5,000 10,000
SRS Dry weight of new leaves (g)
ER () &DOBE

Fig. 6 Allometric relation betwe.en dry weight of new
IR & PR A & 12 5 1 leaves and stem volume increment.
T,RSROPEED 520K F o2 F L
®, ZDEHpp% KD TAH72(Fig. 7 )
MRFL & Bt HRSR — 1ppB94% 12, 13
IZFEFkOMEmERL, BHSET, X
E2EWIIRD L, Wbk,
RSR5, 6 LT TI3, ZDlaiddEH
IS, B RREEIE, HERARIC
EoT, HELWHDLIIE W#EW,

o Group-cut plot

Basal diameter increment of branch (mm)

e Open-land

KT, RSR KT 21271 T, e
bIREKKE < %> T\ 3%, RSRA50
%12 L, oKL, KE
B %), —EMHIEDC &) TH T % =
5, Reiative solar radiation (%)

SIT, MLRSREZIF TV 28T Fig. 7 Relation between relative solar radiation and basal
b, HREES GRESHENE o5 diameter increment of branch.

(Plotted point shows the mean value of 20 branches.)

WEHITE, —f%IC, KE LD RTE
A RSH L5 (Fig. 8), L2 L%hs, RSR, Wyl ¥ #%3 L 5 25 EE & Lok ORHEBERKICIE, 13
ACERIMERZ (Table 2), T &9 BRI, MOMMBEESHIEITE, FERIKEZ LI LICEET 2
dbnELEZHND,
SRS, L= 0 DEAS, YD&) HRSROTFTHET 20 2 FARTAL, Fig. 913, ZFRSRIZH T 215= 0L,
IppZ 1 mOBDOHBEEZRLIODTH 5,

BRDZ L, RSRWKES LA BITL2d T, Ipp= 0 DEDOMIRE I L, 1mll EDlptRdtio £
NHEML T3, RSR2ZLUTFTTIE, FLAYTRTOED =00 THY, kS LRBET T, 8D



Basal diameter increment of branch (mm)

A
A
A
A
A A
A
A
A 3
percentage of height to
A A T the branch to tree height
asd o . o 0~ 60%
o o0
° ° e 60~ 80%
4 a 80~ 100%
( J
[
[e]e] K o o
— 00 %‘@ o o
1 5 10 50 100

Relative solar radiation (%)

Fig. 8 Relation between relalive solar radiation and basal diameter

increment of branch (Group-cut plot),
(Plotted point shows the mean value of 10 branches. )

Table 2 Correlations between basal diameter increment of branch

and various factors.

Sort ___site Group-cut plot Open-land Total
of correlation -
o riz 0.674 3% 3% % 0.787 3% 3% % 0.7373% 3% 3%
2 ris 0.589 3% 3 3% 0.550 3% 3% 3 0.596 3% 3% 3
%% T4 0.8153% 3% % 0.7743% % % 0.803 3% 3% 3%
g g ris 0.659 3% 3% % 0.798 3% 3 0.603 3% 3% 3%
n o I'ie — 0.1293% 3% — 0.1493% — 0.1473%3% ¥
g r12-3456 0.276 3% 3% 3% 0.262 3% 3% % 0.392 3% 3% 3%
= 113-2456 0.560 3% 3% 3% 0.619 3% 3% % 0.657 3% ¥ X%
S I'14-2356 0.623 3% 3% ¥ 0.333% %% 0.592 3% 3% %
55 T'15-2346 0.075 0.2163% % 0.054
Ao I'16-2345 — 0.004 — 0.034 — 0.055
1.: Increment of basal diameter of branch for last one year (Izp)
2 : Relative solar radiation (RSR)
3 : Dry weight of new leaves per branch (Wx.)
4 : Percentage of Wy, to dry weight of total leaves per branch (Pa)
5 : Percentage of height to the branch to tree height (Pzg)
6 : Dry weight of branch (Wp)
¥ : Significant at 5% level
% % : Significant at 1% level
¥ %% : Significant at 0.1% level
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(See the explanation in Fig. 10)
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