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10. 00| 1.4572 | 0.0579 4.134 | 0.544
M E PHAE L7z, ” 15 1.4861 0.0658 |
& DR D BLED BAE » 30 105t 0.0869 1
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1MD L5 5 THoT, 10m? 11.00 | 1.6212 ‘ 0.1158 ‘
AiC 21 ADARR L, D4y 715 1.5054 0.0946 |
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Dice BIMNDFEHIZH 1 RD T & ” 30 1.3993 | 0.0579
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2B 4T IIH) ¥ AL EZTEE 14. 00 | 0.9650 0.0733 0.817 | 0.585
» 15 0.8839 0.0772
SRTHRENHEC BT 02, 7 30 0.3088 0.0658
» 45 0.2509 0.0540 \
15. 00 0.2027 0.0540 1.225 | 0.161
#» 151  0.1988 0.0483
» 30 0.1891 0.0579
7 45 0.3281 0.0733 |
16. 00  0.1641 0.0483 | 0.544 , 0.0747
» 15 0.1448 0.0483
7 30 0.1351 0.0386
» 45 0.1544 0.0386
17. 00 0.1351 0.0386 0.161 | 0.0390
# 15 0.1158 0.0290
» 30 0.0965 0.0290
HFIN ¥Fov 7 FHRORER n 45 0.0869 0.0290
(10m2) i 3.5~8.5m 18. 00 0.0579 0.0193 0.161 | 0.0319
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HisoHEBMN L L TEC, 16030452 A Bl —aAc b HENISE LT, 1T Aic
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8. 30! 0.1750 0.0676  0.155 | 0.0250
B, FORBHFED BB EAD D 8. 45  0.1400 0.0579 ‘ ?
SOTEHOT, 14 I 15 505 9. 00 0.1400 . 0.0579 | 0.155 0.0250
9. 15 0.2625 0.0965
17 W% Tl 0.5002, A% 9. 30 0.4200 0.1544
0.02492g.cal/em?/mink 7z b, % o- 45 0.2215 0.0926 |
10. 00 0.2100 0.0772 0.242  0.0346
O % iZFEricind 5% & h0 10. 15 0.3325 0.1351
. 21 HICOWTHD & FNIE 10. 30 0.5250 0.2123
10. 45 0.4025 0.1544
oD 8% TH 2, 11. 00 0.4375 0.1737 0.817 0.1080
1. 15 0.5425 0.1930
3 ¥ Iy 11. 30 | 0.6650 0.2316
7 FJ 10 Hw: 4 "{flcli%;?biﬁkﬁl 11. 45 0.3850 0.1544 ;
12. 00 0.3675 0.1351 . 0.544 0.0717
b, SR 370m FREETH b, 12. 15 0.3500 0.1351
SBg‘—Fll‘i 390m &7:./)750 8&#30 12. 30 : 0.2975 0.1255
12, 45 | 0.3238 0.1351
S0 B BINE BLh Lz, & HI112 13. 00 0.2975 0.1158 0.544 0.0688
WD L I B 7o ds, Rk 1815 0.2450 , 0.0%65
13. 30 0.2100 0.0965
DOTHNF, ‘PRIZEAITT 15 13. 45 0.1925 0.0772
B D DR & 7 o7 14. 00 0.2100 0.0965 0.252 « 0.0346
14. 15 0.1488 0.0579
FFED BT D IRTEIZ Y 3 KD & 14. 30 0.1575 0.0676
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BAR =V AP (7711 E) ThibD 101825 1212 TT
1Mo 0.2216, #4712 0.0360
o akE | mepm | FEE© .
5 - 53 g.cal/cm?/miv | g.cal/cm¥min| . . | 4 ) g.cal/em*min T, #ANiE 16%
| 1N I N
10. 00 0.2100 0.0483 0.363 | 0.108
P 1si 0.2275 0.0483
7 30 0.1925 0.0290
n 45 0.2800 0.0386 ‘
11. 00 0.2800 0.0425 0.544 | 0.112
v 15 0.2100 0.0290
# 30|  0.2100 0.0290
v 45 0.2100 0.0347
12. 00 0.1750 0.0251 0.335  0.103
v 15 0.1750 0.0193
# 30 0.1750 0.0193
¥ 45 0.1050 0.0154 AN =V~ Y REEREN
13. 00 0.0525 0.0058 0.155 | 0.061 PJ =V=v
v 15| 0.1050 0.0097 P.G 7h=V=v
‘ ! Ab FF=v
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oL, 12W15450:6 1305 15451 TTIRA#kM 0.1225, #£4 0.01389 g.cal/cm?/min T,
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KA, KBCEATHSOENTS Y, S LTHL 2T & ZFFHRERSE L2 5 I3IEEET D
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MHEEDHR N » ¥~ DT b 4~5 44D b DR HENGEDORLIC btz 5 243, 15
~204E7 EDERYEIMZ 72 b DIRAFNT L D S DR ETIRT 2. PEDREEL 44 L DM
BRI +0.864+0.027 T, #HEABERAD 2T LHDNDY, L P FwYHATLL
DRZIFZANEIC BT 10% MIC, BELARDOIMFE T2L2HT 20% WiELTWVED
BHC, HREBE DTV 2HBHIID FTIE 2~4% L3l E L, % E 2ZHEATETHED
NTw2 L2 ATIHLLY DTFILhDTiH b, O TFICIIMBDHIIDET RE I NV,

L72As0C, lifiid 5% LATF TIEINMET it D R WEIO WHiT© § 5~10% TiREL % b,
FEMEFEDOMITIE 20~30% THRVWEEHAIZE 264, 30% DLETHHAEALAD,
b L WAREIHET 2D 50~60% LLETH 5P P,

Thbb KT Y 75 = E R Tk, O EfickwF b AlEETHoT. LR
PO =Y =V ThFHCHET AL TwDA, 2 I7=YHTRTHRI 2 BRANMLTVS,
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BT 11 212 7 ABSEHET S DOress, 141530 552 506 KA, 15 BTt
b MbDT, W hDFEFED. BINDFHLUE 53 & 457 M L 0055 8 BlITR Lz,

LD THHEWHE TR D D7, TORULIET 2 T EMT X, MNEH O L%
DD TERIHETOFRL LS &, 11 Hehas 12 BTt (A) &7 0.59105g.
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M min
13
2 A Ho#No R it (100%)
b B. {@Rok BB R (23%)
" C 97hivikm (11%)
10
09
08
(i1}
06
05
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03
02
NN ~.B .
Ul o~ S TN N
v \—'\v'\'\__/“‘\::
] 12 [ i 5 w0
BIX 27 h v SKROBEREE

Y]

cal/cm®*/min ©, Wi (B) 1224 0.18484
31% THD

7ehs, 120 15 4508 14 He 2 COEHTIE

g.cal/cm®*/min T, ZDHE I
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53R Xy AHEAOEY: (8 A2 BH)

A B c SABE (O EE Lo

B4y | PREMODGE | URRAGRE MM ot B 4 R

g.cal/cm?/min | g.cal/cm¥min | g.cal/cm%min | A #k 4} ‘ C MM i ARG ; CHA
11. 00 0.5211 0.2100 | 0.0965 1.837 | 0.024 750} 180
n 15 0.4439 0.1925 0.0772 3 ‘ y
4 30 0.3088 0.1313 0.0483 | ; !
v 45 0.4439 0.1750 0.0869 ' |
12. 00 0.7527 0.1925 0.1544 2.250 | 0.363 | 1,200| 200
r 15 1.0615 0.2625 0.1158
n 30 1.3317 0.2100 0.0965 ‘
» 45 1.0808 0.1488 0.1062 “ |
13. 00 0.9071 0.1925 0.0965 4.134 © 0.817 | 2,000 300
v 15 0.6562 0.1488 0.0772 [
7 30 1.0229 0.1313 0.0965 |
» 45 1.0615 0.1050 0.0772
14. 00 0.9843 0.0963 0.0676 1.225  0.161 , 2,000 | 130
7 15 0.8106 0.1225 0.0772 ! {
n 30 0.2895 0.0963 0.0386 ‘ ‘
» 45 0.3474 0.1400 0.0579 E }
15. 00 0.1737 0.0963 0.0193 0.817 | 0.108 | 400 | 50
715 0.2123 0.1225 0.0193 1
” 30 0.2316 0.1050 0.0386 ‘ \
v 45 0.1737 0.0875 0.0386 - |
16. 00 0.1544 0.0613 0.0193 1.225  0.108 ‘ 40| 50
v 15 0.1351 | 0.0613 0.0193 [ |

A Hpi: 1.0132, B HiE 0.1618 g.cal/cm?min T, ZDHEAE 16% ¥ kL, %7 14 15
St 16 15 15 45 2 TOAETIE A ik 0.2809, B #ii3 0.09916 g.cal/em?/min T, 27%
THDl, 14K 15 53025 DR ASKE { BO7DF/FRH 6 FohiizBli L lbits,

TDEEY 7 7 v SRATR, WE B ROPFZITHS LTw2, ThbbL,AREHA (CR)
LTUE, 12 FEE Tl 16%, 12 B: 15 4045 14 2T 9%, 14 BE 15 4555 16 B 15
SETIE 18% £EDOTWS,

Thbb, BHELHOTEREDENTIE, BOWCWERE, BFED 45Tl 43.9014
g.cal/cm?® C, FEHHRICERIK E N7 B HHHLTOBINTIE 194.962 g.cal/cm? T, #E#E 1/4
T TWwaAs, AT, 261z (ED) $iXick b, 21.4796g.cal/em® & 7xDT
Wiz,

Zoh 2 IUE Y HORIT L O THIRIZAS LT 23% 1L Twas, HATIE I STZD
oy 119 BREEIC DTV D, LietsDT, BREEFHAHFIC X DO THRAHHE 2 4L, &I O
HETR X D7 L RN TS S,

JEEE T T ONSEID BE 1R S i B Leds, FO—fxii: Solarimeteric X
YO LA LR LT, ThbbE, W23 TRMAIZ 13% TH O, EIMHOER
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§ 5. BROBMALRRKICHEE BRELNECE

(1) HPKRIC3H XIETilFH O

FFeY - =Y =y DN 25°C OfHIRT 1 RIRCTHRFT 228, {LHOFEGILZOEET
1M BWwT 50% LTFickhb, 2k S A2 ERYF LA ADOTEHBHIEDN R
Vo ZZT, TERATRIE LIEC O THS T & WRRNITIEDHEEA 25°C { 6 wit kdhT
2 B3 » ERLF TN D WIAET bEFRICML T, RO 2 % #asE WA i/
59,

TDT EITDOVTIE, fRHEIT L LR EHEWET 2 2 LI k2T, WXBERE —k)
BT LS 2 EHE 2TV DAY, 2TARTEIZHBRO EHipslin D7 B8R T Z DR X J: L7eD T,
BHPHCEITEHBE LTV S,

e OHED b F =Y DFEED U Z kD _ITED T 2 EADHh S IR S 23
L7eDiT & 2 &, #EFAFEL 3~4 AT ) 522 21, TOMIKIX, B EA EHERA LN
Wh, L TH S, ThHDBEM 21 4% 7eid 22 AT & (REEL, 25 4EAW L 26 4
G DEREH TG, TAUZLBITE D2~3ET LICHSRIEFESHE D 722 241, £ ORliT
LR B, 2R LEVWO REED IR AT H ZOICILNT, HELTHS &f
BED LD 7 ICAEFED I iC 6 8in CIN DLILRABE EDbEVWRD EHE2 6D, i,
TOHHD ¥ =Y DEYUTUHMEZFNDO TN LIET 2 &, *OKE3RPFECT ¥R
wELbILTW3,

W LIETRBC OV TR T TICONRETATH 43, TiLbDHARDHEEAFAEL
TYH, HHEOBHBCLIOTLEOETDEDOTWS T ERMITHLNLTW S, Eh ERRILH
AT, BT L2, ZE, ZEICHRD LTz 6 Twa 2 & @EIL#ETH T Tz
v, TILLOFERICOWTIRlicHi 2413,

(2) BEEC X ZKRGDEATE

RO RIFDPEEDEINC L DT Y, FEARiT X D TREASHHE IN T, BBOMGE 2Tt
HOBIE D72 LIFWSHTH 248, TOFBLITHKILLTwRHAKIC L DT, 2&iczd
BEE T DRIEEIC X D TR BRAFE SN2 R EMELTH 7.

I FRHBEICAITT L7esK o 2 E LT ieds, MEDRBEINT ZOHME TT 2 TICES 1
D72, TNT, TOIEXRLTY LMD, sk /KIMCE LT, KO TRSHSETF
L7z B D7D KRG AT & & 5 LT A vz,

KHIZE 10 BEx 1 #EE LT, 10 FHTOWTHEYi ke, 20 1HicowTid, HETIC
BV b DE 77 = 2 — 5 — Tl L THOIERTE B Uic, KR 1 KD 3w,
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£ 1IEDHKG AR, cm® 7 DRGRATEEZFLE L2DITHEE6 KD T L THOX,

DFER v~y 7 3 3REE 1 Buco& 0.47g, Forhv0.2256g, sv~=rvoF
0.765g, 4 7+ 0.47g T, cm® d ) KSREEIZ Y~ 7% 0.01006g, v
v 7% 0.00975g, ¥ 55 0.00065g, 47+ 0.0077g DITH D, b IZABEE
DIKKDORAERLE2Z 6N, TOEXBHLbDRETLELYS %m&,ubfw 4
%, 2 5B EIET 2 SOOI, ZILUC TR A SOV T LHET 2 B XD
&, FFECHTHTLRAL® 2 & 2 OFDIREE, ORI EITOWTHEHE S L EEHE]
KR BERD B L EDOTnD,

F6R MEACKEC I ZAGIRER (EREBUOBRTORD

o & L MOEEE cm? 1 EOKGRER g | cm? BYKGRER g
¥ oy ¥ 46.7 0.470 0.01006
oy oh v R 23.3 0.225 0.00965
s¥ v v R 78.5 0.765 0.00975
4 & ¥ 61.0 0.470 0.00770

§6. & F T

% DFMIZLZ LIThHhb & FHSRICHEN T 280 B LT3, HEOT 2[lE b
THAT 2B bic 2 THaE, ZOBRNEMELEOIGFEND 5435, Lo
FIREEIIDEHIT { B2 LD T/IETH 2, TILZFBICHILT 2MKIC & b TStk

4 ko, BEPERSMbO TS5 T, ZOMMETIE, RBOBA LR TIHNIT
BITREETIE v, L b B0 MIMT (3 2 FENDLEARR O [ —{Hiis e OEE 532 T
LML, BERITRIOBTIE & b ICHARERBIILTWS (7 7 v YHRTRIT7RICORS L
72k 5 12 e 13 W2 TEEAVRO MRS D7) o« Lichs DT, W TR Rt AsHk
MITHA LTV,

KHAHATOEITIE SV F 70HTHE, B EHLNTHFEYS.3% Lk, varn -4 5%
DT, ZOFIIEAS S « N4 54+ unERED, e LTENE6NATWBATE
7.4%, 7H ¥ =D T TIE 5.2% THDO7%,
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Résumé

Generally speaking, most forests have ragged breaks or small opennings in
their canopies through which direct sunlight filters through.

The amount of sunlight which filters through the canopy and reaches the
forest floor at a given moment is considerable but is nothing compared with
the amount observed simultaneously in an open area. Moreover, on account of
trees crowding closely, root competition exsists. In a normal forest growth
it is highly improbable that the same forest floor could be influenced by sunlight
for over two hours at a stretch. It can be said that very little sunlight finds
its way into a forest.

According to our observations at Ohta-mura, the amount of sunlight in
Quercus-forests barely reached an average of 8.3% of the light density of open
areas. And in phellodendron-Acer forests where Dryopteris, Veratrum sp.
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covered the forest floor and had been used for pasture, the sunlight amounted
to a mere 7.4% of open areas. Under Ulmus canopies the amount of sunlight
was only 5.2% of that of open areas.

Sea fogs in this area have a tendency to form during the night with the
mornings clear, and in the afternoons high altitude fogs appear forming an
unbroken overcast. As a result, though our observations are centered on sea-fogs,
the results of the relationship between sunlight and sea fog in forest areas are
the same as on cloudy days.

As a result of a full day observation of light density in the marshes of
Ohta-mura in Fraxinus mandshurica, Larix Kaempferi and Alnus japonica
var. arguta forests it was noted that the sunlight was far from being sufficient
for the healthy growth of trees.

The light amount as compared with open areas was in Alnus-forests 6.7%),
in Larix-forests 7% and in Fraxinus-forests 38%. In other words, the amount of
sunlight in forests other than Fraxinus was far from sufficient.

Reproduction in 59% light density areas and under is difficult. Even in the
case of tolerant trees reproduction begins at 5—109% and in the case of intolerant
trees at least a 20-—309% light density is requied to initiate reproduction.

It was noted that reproduction at 30% was flourishing and that maximum
growth could be expected in areas where the light density was over 67%.

As our observations were conducted on a clear day it is obvious that in a
dense fog the rate will be higher. Therfore we can say that seedlings of
various trees in forest areas will require a greater density of light for favorable
growth. )

According to our observation on the Akkeshi coast (Pacific coast) during
sea-fogs, we noted that the sunlight was reduced to one third of its original
density. In dense fog areas the reduction rate was 45.8176 g.cal/cm?®.

In the lee of forest belts 194.968 g.cal/cm?®. In the forest (Betula Ermani
var. gemuina) the light density was half of that of the coast which was enve-
loped in fog. (22.226 g.cal/cm®).





