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Summary

This study presents some facts on spectroscopic light environment in 24 young congested
stands of 6 deciduous broad-leaved trees, Betula platyphylla, Cercidiphyllum japonicum,
Quercus servata, Prunus Sargentii, Zelkova serrata and Ulmus parvifolia. Spectral energy
distribution (SED) between 380nm to 930nm wave length of light on every stratum in each
stand and control light (out of stand) were synchronously measured with spectro-radiometer.

SED of light at the highest stratum in the stands shows a peak at 550nm, same to that of
control light. But the intensity of photosynthetically active radiation (PAR) rapidly
decreases with decrease of stratum height. Therefore, intensity of PAR becomes weak than
that of near infrared rays at lower strata in the stand (Fig. 4).

In the Fig. 4, effect of leaf layer to SED is not shown directly. Therefore, relative radiation
intensity of light (RRI), being intensity ratio among light of inside and outside of stand at
same wave length, was used. Fig. 3 was re-drawn with the RRI and data for the Fig. 4. It is
clear that values of RRI are 80~100(9%) in the highest stratum, decreasing rate with decrease
of stratum height is larger in PAR than in near infrared range. From these, it is suggested
that light-extinction-coefficient (LEC) has spectral change even in stand of deciduous-broad
trees. Differences of LECs between species and seasons were analyzed, because this fact has
not been reported yet. Calculation of allometry, estimation of biomass and generalizing the

specific-leaf-area for each 24 stand was conducted, and cumulative-leaf-area-index (CLAI)
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of each strata of every stand was calculated. From CLAI and RRI of each stratum, 55 LECs
in 10nm interval were estimated for each 24 stand (Fig. 6-11). As the results, they were
clarified that spectrum of LEC in range of PAR show hill-shape tendencies with maximum
at 560nm and minimum at 680nm, spectrum of LEC in the near infrared range show rapid
increase to 780nm and gradual increase to 930nm.

Spectrum of LEC is nearly equal to each other among 6 species (Fig. 12), and among
seasons (Fig. 6-9). However, the LEC becomes larger (light transmissibility of leaf layer
becomes high) in the later season of Cercidiphyllim japonicum stand (Fig. 6). Stand with
much biomass of leaves show large LEC, because progress of season is equal to growth of
stand. This fact is confirmed by many wave length of light with high significance (P=10.001)
in the all apecies.

Another method to clarify a quality change of SED by the stands had reported. This is an
intensity ratio of two lights measured at stand floor, the numerator is intensity of 680nm light
being well absorbed by leaf layer, and denominator is intensity of 800nm light being less
absorbed. As a matter of course, it was clarified that the ratio decreases with increase of LAI

of stand, even in deciduous broad leaved tree stands (Fig. 19).
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FREHRBI8S 2002

K-1. AV I099/9) DMERRK L HFE

=E fEx ol)oy HEFE (ton/ha)
B 0.8950 —0.6372 19.027
53 1.0287  —1.7474 3.612
#0.7933  —0.8541 5.860

£-2. #Y IH(99/9) DEERS R

JBfL B 53 3 & s 53 &

000-020 0.2534 0.0112 0.0000 100-120 0.0738 0.1711 0.2109
020-040 0.1874 0.0759 0.0008 120-140 0.0608 0.1567 0.1719
040-060 0.1352 0.1157 0.0083 140-160 0.0442 0.0999 0.1555
060-080 0.1070 0.0921 0.0233 160-180 0.0281 0.0792 0.2006
080-100 0.0926 0.1295 0.0498 180-200 0.0174 0.687 0.1789

®-3. AV IHK(99/9) OREFEEBEIELK

J&fz (cm) 180 160 140 120 100 80 60 40 20 0

SLAI(m?/m?) 0.682 2.017 4.303 6.070 7.824 8.407 8.695 8.804 8.815 8.815

F-4 . AV THR(99/9) DERANTIARE (—EF)

# £ (nm) BOLEREL ¥ (nm) BRI
400 —0.186 600 —0.131
440 —0.151 640 —0.145
480 —0.158 680 —0.160
520 —0.145 720 —0.085
560 —0.123 760 —0.058




6 BOBEILEMREMANONERE L BEBR A

K-5. AV IHROMSTES

98/5 98/7 99/5 99/7 99/8 99/9
P& X HE (m?) 1.563 1.563 1.563 1.563 1.563 1.100
IR E (cm) 151 144 197 213 226 203
SEXIFRICEE (cm) 1.21 1.24 1.62 1.87 1.97 1.73
BB S (A) 24 25 25 25 23 25
xz-6. AV IMROBEEDOHR
98/5 98/7 99/5 99/7 99/8 99/9
B 4.606 4.822 10.399 14.170 15.797 19.027  (ton/ha)
53 0.750 0.783 1.899 2.705 3.141 3.612
3 1.595 C1.671 3.299 4.343 4.706 5.860
Fx-7. AV IEOLLEREDEEERKIG
99/5 99/7 99/8 99/9
fH = —300.6544  —122.4821 —95.2472 —95.2369
YIE 730.9602 339.2002 266.9173 266.9060

F-8 . Y IHROBERNBNAED P E (HEALE) B

5330 0.001 0.005 0.010 0.025 0.050 N
99/9 56 0 0 0 0 0
99/8 39 16 1 0 0 0
99/7 40 1 0 10 5 0
99/5 56 0 0 0 0 0
98/7 38 1 5 9 1 2
98/5 21 12 0 0 1 22
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RAEHFE18S 2002

£-9. VYIHUNAMSOEE

M XERE EfK ME B H7F & (ton/ha)
R FTEE
(%) (m?) (%) (cm) (cm) B l5:3 =
B 3 1.025 23 155 1.17 6.708  1.461  1.778
N1 6 0.896 16 173 1.39 7.300  1.642  1.932
J\ 2 6 0.779 16 174 1.24 6.930  1.483  1.837
J\HE 3 12 0.859 11 326 2.87  39.760 16.189 10.324
F-10. ¥ A v NEEQ HEROXHE KIS
oy fa & i)y P&
SELE(BEvY) —87.3284 288.1938 0.005
6 FEU\BEL) —57.3855 266.6552 0.200
6 FLE I\ 2) —109.8198 387.6914 0.005
1244 (\B 3) —62.8418 280.7327 0.010
#£-11. 37 MO
98/7 98/9 99/5 99/7 99/8 99/9
AEXERE (m?) 1.700 1.690 1.563 1.563 1.563 1.360
IR (cm) 157 160 176 169 188 171
FEIRRITTHE (cm) 1.50 1.70 1.58 1.78 2.14 0.79
BAAEEER () 23 23 22 22 21 20

£-12. a7 7 HOMENERRK

w=E H& i)y
# 0.8830 —0.5378
53 0.6021 —0.7061
£ 0.7413 —0.7236
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6 MOBRELEHBEIHNOLERE L BRAR (RA)

&-13. 2T IMOBREFEROHR

98/7 98/9 99/5 99/7 99/8 99/9
22 12.847 9.347 9.294 11.809 15.985 10.921
753 1.631 1.091 1.098 1.303 1.566 1.620
2 3.589 2.502 2.502 3.070 3.915 2.261
(%47 : ton/ha)
F-14. Y= 27 I HOMIED
98/5 98/7 99/5 99/7 99/8
FEXEE (m?) 1.690 0.920 1.100 1.100 1.100
ERE  (cm) 163 216 241 247 248
SRR ITEE (cm) 1.38 1.86 1.62 1.84 1.97
B A (4) 25 24 23 23 25
£-15. Y=V 7 SHOEMNEER
BE g & i)y
53 1.0546 —1.0984
53 0.9677 —1.8741
3 1.0975 —1.5926
£-16. Y=V 7 SHROBEEDOHE
98/5 98/7 99/5 99/7 99/8
B 5.449 29.915 16.615 23.533 27.458
053 0.544 2.603 1.560 2.137 2.495
3 2.257 5.281 2.854 4.087 4.767

(B4 - ton/ha)



HAREHRHB18ST 2002

£-17. Y=¥7 SBEOHEEOLBERIG

98/5 98/7 99/5 99/7 99/8
i = —122.4629 —158.5701 —160.4852 —171.2954 —191.1985
1y 301.2992 482.6264 486.2877 428.4861 441.2003

F-18. 7Y FAROMTEB

i FeewE  KEE  EfK RiE RITEE

it FE
& (45) (F&/ha) (m?) (%) (cm) (cm)
Bt v 97/9 1 250 0.917 24 185 1.65
LIS IR 97/10 8 42 42.716 18 547 8.50
#F-19. ¥ Y FMHROMENGERRN L EHEER
BE Mo fH & =i}y P& HES
[ Bt 0.8779 —0.6057 0.001 16.186
U R 1.0435 —1.1872 0.001 19.440
&% Bt 0.7992 —1.0673 0.200 3.383
SRR 1.0325 —1.2829 0.005 13.840
& Bt 1.6131 —3.3042 0.005 3.742
FHERRER 1.1594 —2.4433 0.005 3.827
(RIFEDOBNIX ton/ha)
F£-20. ¥ Y FEOLEEONEE K
"o 1 = Yk P&
Bt —200.7518 448.7410 0.005
FeEER R —143.7447 334.3598 0.001
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6 MOERLEBBRAMNOLERE L BRBR (K

£-21. 7F = VHOENERR LHER

=E fa& Yk P (& BifF & (ton/ha)
# 0.7008 0.4230 0.010 21.664
(53 0.8340 —0.4876 0.050 11.464
£ 0.7183 —0.4194 0.025 3.774

#-22. 680nm BOEIREL & MR TERBEIE R D RIR

R (R Yik  E# PE e ftHE

Yl EB#% P{E

A7  —0.3834 —0.4194 6 0.100 [¥TFAH>N —0.8176
aFZ  —1.4767 0.3259 6 0.100| r¥* —1.1963
Y<¥277 —1.3100 0.4018 5 0.050 —HE —0.7548

0.3477 2
—0.0847 24 0.001

0.0099 4 0.010

£-23. BEROPNAE- I EEDREEHREERR

£ (nm) a5 = Yk #HE (nm) fE =l) =
450 —0.7469 —0.1021 680 —0.7548 —0.0847
550 —0.7299 —0.1806 730 —0.679 —0.3752
560 —0.7245 —0.1936 820 —0.6677 —0.6694
F-24. ERMNBIZ BT B NRERRSEE
£ (nm) 760 770 780 790 800 820 830 860
HXHEA =7 bV K N =] K = B VN K
FEXHEA~RZ bV B K N B B X N K
(R=BXfH, /N=f/ME, B=BITHE)
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£-25. BEEMS BT 3 2 BOSERELLE OBR

255 T E WYT YIRS TEIV XIFIF
AR 1.0337 1.1566 1.1576 1.1080 1.0961 1.1475
gIF 0.0408  —0.0275  —0.0068  —0.0053  —0.0110  —0.0036
L 34 24 54 33 12 57

#£-26. XBIE O EEHEIEE & 680/800nm 73 EFRAE LU O EIKEE

witE RE D FRE a
Az 1.3689 —0.2667
T AU 1.2506 —0.4648
7FV 1.4476 —0.2733
Ye¥Fr 1.2320 —0.2336
7Y F 1.1049 —0.2359
arz 1.2321 —0.3481
v 1.1065 —0.2399
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2
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6 Fll D FEIE L ERI BRI BN D W FT BN & ERRABRE (FiA)
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