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Development of Techniques for the Utilization of Environmental
Resources and Perspective of Promotion of Research
in the Marginal Land Area

2. Degraded forest lands in the tropics and agroforestry

—Analysis of light conditions under a canopy of fast-growing trees—

Kiyoshi NAKASHIMA
Forestry and Forest Products Research Institute

Matsunosato, Kukizaki, Inashiki—gun, Ibaraki 305, Japan

The quality and quantity of light energy were analyzed in order to study its effect
on the prcduction of agricultural crops in agroforestry systems. Transmittance of
leaves was measured in about 50 species and the spectrum of transmitted light of a
leaf was very different from that of solar radiation. The absorbance of a leaf was very
high for blue, green and red light, ranging from 400 to 700 nm wavelength (PAR), but
it was low for the far-red light in the range from 700 to 1100 nm. Transmittance
varied with the leaf age and it was higher in a young leaf than in a mature or an old
one for green and red light in the range from 500 to 700 nm but it was lower in an oid
leaf than in a young or a mature one for far-red light in the range from 700 to 1100 nm.
Reflectance of light energy on a leaf surface was higt for far-red light but it was very
low in the range of PAR. However, transmittance was very low in the range of PAR
and high for far-red light.

Under the closed canopy of fast-growing trees, most of the natural radiation (direct
solar radiation and sky radiation) was reflected and absorbed by the leaves of a
canopy. The diffused light under the canopy was very different from that of natural
radiation and the spectrum exhibited a low and approximately constant energy at all
wavelengths. Light conditions under a canopy also varied with the tree age and with
the spacing of tree stands. In Acacia auriculiformis and A. mangium stands at 2 x 2
m and 2 x 4 m spacings, the relative light intensity (RLI) decreased rapidly to less

than 20 % three or four years after the trees were planted and the decrease of RLI
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continued gradually with tree growth subsequently. In the A. leptocarpa stands

planted at 2 x 2m, 2 x 4m and 2 x 6 m spacings, a large amount of energy of

diffused light was observed at all wavelenghts in the stands with a wider spacing.

Relative light intensity under the canopy was closely related to the area of an

opening in the canopy but not with the reflectance or transmittance in a leaf. This

fact suggests that the light conditions under a canopy depend on the structure of the

stand.
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Species PPFD IL IT
(z mol/s/m» (%) D) (%) (W) %)
T. grandis (Mature) .b363E 02 3.71 .5083E 04 6.21 .1164E 03 19.29
T. grandis (Double) 4876 E 01 0.34 .5400E 03 0.66 .6813E 02 11.29
T. grandis (Triple) 4573 E 00 0.03 .5070E 02 0.06 .3683E 02 6.10
E. deglupta (Mautre) L4803 E 02 3.32 .4425E 04 540 .1166 E 03 19.33
E. deglupta (Double) .3132E 01 0.22 .3325E 03 0.41 .6928E 02 11.48
E. deglupta (Triple) L4206 E 00 0.03 .3920E 02 0.00 .4730E 02 7.84
A. auriculiformis (Mature) .3576E 02 247 2931 E 04 358 .1111E 03 18.42
A. auriculiformis (Double) .1936E 01 0.13 .1809E 03 0.22 .6063E 02 10.05
A. mangium (Mature) L2092E 02 145 .2161E 04 264 .1299E 03 21.53
A. mangium (Double) .2263E 01 0.16 .1798E 03 0.22 .7316 E 02 12.13
A. mangium (Triple) 1312E 00 0.01 .1139E 02 0.01 .5443E 02 9.02
Control 447E 04 100.00 .8191E 05 100.00 .6033E 03 100.00

PPFD: Photosynthetic Photon Frax Density (400 - 700 nm)

IL  : Illuminace (370790 nm)
IT . Integrated Light Energy (300~ 1,100 nm)
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Species PPPD IL 1T
(¢ mol/s/m*) (%) (D) (%) (W) (%)

FEucalyptus torelliana 1097E 03 761 .9336E 04 1146 1624 E 03 2104
Eucalyptus houseana .1035E 03 718 .8704E 04 10.68 .1651E 03 27.48
Eucalyptus brassiana L9497E 02 6.58 .8945E 04 1098 .1712E 03 28.50
Eucalyptus citriodora  .8132E 02 564 .7128E 04 8.75 .1604E 03 26.70
Melaleuca symphyocarpa L7296 E 02 506 .6632E 04 8.14 .1493E 03 24.85
Melaleuca leucadendra  .7286 E 02 505 .7070E 04 868 .1704E 03 28.36
Eucalyptus raveretiana .6787TE 02 4.71 .6058E 04 743 .1545E 03 25.72
Melaleuca leucadendra  .6542E 02 454 .6438E 04 790 .1561E 03 25.98
Eucalyptus paniculata D918 E 02 4.10 .5052E 04 6.20 .1495E 03 24.88
Melaleuca dealbata H419E 02 3.76  .4280E 04 525 .1316E 03 21.74
FEucalyptus bigalerita .5069E 02 3.51 .4384E 04 538 .1394E 03 23.20
Eucalyptus bigalerita A4972E 02 345 .4269E 04 524 .1365E 03 22.72

Melaleuca saligna 4573 E 02 3.17 4296 E 04 527 .1263E 03 21.02
Melia azedarach 4375E 02 3.03 .4598E 04 564 .1426 E 03 23.74
Eucalyptus punctata L3035 E 02 2.10 .2619E 04 321 .1089E 03 18.13
Azadirachta indica L2803 E 02 1.94 .2959E 04 363 .1339E 03 22.29
Eucalyptus exserta 2761 E 02 191 .2364E 04 290 .1309E 03 21.79
Melaleuca cajuputi L2636 E 02 1.83 .2648E 04 325 .1334E 03 22.20
Melaleuca argentea 1948 E 02 1.35 .1806E 04 222 .1236E 03 20.57
Control 1442 E 04 100.00 .8149E 05 100.00 .6008 E 03  100.00
6) EXM TR I NIDOIER T x oL+ — i < 100.0
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MABOLEDOEER ] % )V F—13 LI- 1800 2\ T,
300 ~ 1,100 nm OFEHKT, THhZh 2nm ORET
FHAIL 7oo MRPAEIREE IXIREEET (R /vy T-1) %
AW, MR EMATRIFFRIEZTTV, £ 20O
i C/R L 7o LI-1800 i< & 2MNBEORIE R, & A
FEMRER 7 » 4 5 BN D D. alatus (544,
E. camaldlensis (124E45), A. auliculiformis (12 4
) OMIT, & R SR IT T 2N ORDE
ICHOWTIE, [ERERHLD E. camaldlensis, E. degru-
pta, A. leptocarpa O 4 FEHEMSTIT - 720 MRPIAENS
BEORIER, F5F v+ 7Y AR O R AR 42 K
FE 43 #R43 T, bR B O RECER TR & FESOHIREE & o AR
oW TlR, Byrs—rABRMAD A au
liculiformis, A. mangium (3~ THEH) oo 0
TiT»Tco BHIZEI LI-1800 Ik, F = v AR
KA e Ty hvicdhbF 727 Y s PRIk
X LT W B Paulownia taiwaniana, A. confusa,
Liquidamber formosana, Cinnamomum camphora,
Fraxinus griffithii ® 9 £AEMITBWT, 1990 4 8
H, 128, 19143 H, 8 HD&t 41> 70

HRLEBE

1) MNBCEDREER « % L+ — Rk

MREOLE, &Y, KOS, SHREh 360
O, HELKUOEE, RS R - R
AR, M—EAERE L 7ot o BRI T 1d 500 ~
700 nm 3K T R VF —SHEHEH SN B DD, 700
nm P F O T RBRAOEZ I L ENTH %,
—J5, MR DOBOLRS DEESRR T, K-11 1R
T &L I1T, 300~ 700 nm OEIRITH 7z - TEH L&
iR 2 Vv F — K %ERT, 700 nm Pl EDE

———— ! Direct Sun Light

"""""""""" : D. alatus stand

""""" . E. camaldulensis
1.00 ———— . A. auliculiformis
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0.104/ :
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K11 MABOEOBER = % v+ —

TN

SPECTRAL IRRADIANCE (W/M 2 /NH)

100.0 e D). alatus

%.0r T . E. camaldulensis
80.0 ——— ! A. auliculiformis
70.0
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20.0f T e
10.0

0.0
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WAVELENGTH (NM)
X-12 MABOLO 2K HHHNS 5 HExHE

SPECTRAL IRRADIANCE (%)

:"; e ———ee
Ao

ARESEEIC BV TIE, EFEELIC L AFEER SR
WKL, COfEETH LI TV 5, MAECER
B, KEELEICLoBRIShTVEnYP e
EZoNb, M-11 SO X T, MEIEAH
LEMOHROBET A VF—ZEHLDHTEL, L
Wit % 8k 9 2 Rk 3 %,
SRAGHIH S BHEMETE T &, HRBOLOBE
AR, BRRIEEZICHMBENTE S, K12
WRT L DI, MOy —REIC X DAL SEVHED S
N, SRR TEBRES—ELMHS, 700 nm [HE%
Bio@ER R T B @R EF L 780 nm LI —EE
ZRT D, BEERTEL, BELILEREERT
LD END 5, MNHOETREROEDORSEIEH
e EEbna Y, 2RASICHT ZHEEETS
ARy, ERESEOEIS IMEE R T 2 BRI KA
LTVw3EVnZ 3,
2) FERRIRE & M BOE DRSS — % L+ —$HARR
X-13 3 4 EEHOMRRER (2x2, 2x4, 2x6
m) THEE L7 A. leptocarpa D 4 FEHEMAS THEL
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A. leptocarpa

300 400 500 600 700 800 900 1000 1100
WAVELENGTH (NM)

100.0 A. leptocarpa

SPECTRAL IRRADIANCE (%

300 400 500 600 700 @00 900 1000 1100
WAVELENGTH (NM)

X-13  REEHIRE %2 SR 3 205 C OMRNBOL DB
I RIF—

JeERE L ekER%E, BE T 2 Vv F -k & 2KE
Fhoxtd 2 BBRTRLIZbDTH 5, HRRREBEAL
WBHIZoN, DEEHTHILERS OEMBED 51
%o HFIC 400 ~ 700 nm B TORMMBE L <, FEHRR
MR BRD T &tk D, MNBOLDZRE L iR A
KonTwad,

3) PRPIFEST IREE O figdT

(1) flfeE & ARPIAEST RS, RiE A o BAGR
K434 ~6FEDRERK 43 (2x2m M
#, 10x10m/7a v 27) THIE L 7R IRE O
—IR AR, HEIREE R, Melaleuca agentia ® 83.2%
» 5 A. stennophylla ® 8.12% £ T, [LWERICH
0, MoETHRETINICERERZE (1% KE) 138» 5
N3, K4 ITIFEDOEBN & REEORERERK
HREES L OREORZER R L Th 5, AKX
W & iot, APt E offficid W n b AR
BFEDONTBW T Eh S, NEEEBE L 2 HRAEE
DR 2V F — CtEREIBERRER 3,
fiil 2 DIEDFEESE, REDLORENz x VF—-H» oHE
BHEET B2 EI3TERV, —F, WEOBERTE
IR &OLARA G AR & ORI 13 & WA

L4 WARDIIREEL, TEOBBILKUREHEO L ERAERIK
B (PPFD), MosBiZEs

MR Bitx Ritxx HEo

Species e BURE ARGt BT

% % % %

Melaleuca argentea 83.28 2.32 1.71 73.8
Eucalymtus exserta 76.44 3.41 4.01 36.5

Melaleuca symphyocarpa 75.34 3.54 6.54 63.0
Eucalyptus brassiana 71.07 6.30 2.03 52.5

Acacia leptocarpa 63.66 2.48 6.50 64.7
FEucalyptus bigalerita 57.07 4.73 2.18 50.2
Acacia auliculiformis 56.67 2.53 5.88 49.5
Acacia julifera 53.26 2.68 1.66 64.1
Acacia torulosa 52.56 2.30 2.01 54.6
Grevillea parallela 49.85 2.32 2.22 46.9

Acacia aulacocarpa 48.89 3.46 6.62 35.0
Grevillea pinnatifida 41.27 291 4.07 28.3
Eucalyptus tereticornis 39.00 8.48 2.06 274
Eucalyptus torelliana 33.20 6.44 1.56 28.7

Acacia polystachya 27.52 3.02 6.73 37.7
Petalostigma pubescens 25.79 3.01 1.92 29.4
Melia azedarach 21.06 4.12 6.46 25.4

Azadirachta indicca 15.84 2.75 2.42 20.2
Peltophorum dasyrachis 8.00 1.89 0.85 15.2

* 1 KGRI 3 2 HHE, 3 [El# D& L OFEE
)k EERE (AR 1o 2% E, BoELMEL

Basd 0 (0.1% KETHE), HAONRERBEIIEZER
LoRINIEEME ©F O AEOEMMNEE K
ERT, ERLEEEECREERELTVWE T E
Boh b, SRV FEOEMZLY, FrMET
DI B DE VI & > THMEKROW 5 X 13573
5T Em5, WRORERBEICK X 84 2 BRIk
HOKREE, BYl, SSEBTFTOE, 20k ik
RS IS (SATE DR E Dfth, RERKREIRRE AR I £k S M
DRSS & & bic, MPDLREO AATHEETC V-
CHERERNE WA 5,

(2)  REERREIRE & ARPIAE X R R
NERFEIRRASR 72 5 &, MEO 3 £ TOMN
FI20, ZNOMARBREICER T %, £-51C 4 B
O (4x8, 2x8, 4x4, 2x4m) THEERL -
E. camaldlensis @ 4 FHMS TRITE L 22 SRPIFET IR
EOREREZRT, MHXHEDONVIIE I 2 x 8 m KX

F-5 AR & KA (A. auliculiformis)

4 X 8m 2X4m

LEpSLEeA 53.71 60.78 39.83 25.76
FEHE (R 16.5533 11.564 11.4617 4.80317
ZE R 0.30818  0.19026  0.28779  0.18647

2 X 8m 4 X 4m




R FREMHIORIEE T /e 7+ LAY — 13

K6 hERRREEMEEE, Beo T, FEREE LR

4x8 2x8 44 2% 4
DBH(cm) H(cm) DBH(cm) H(ecm) DBH(cm) H(ecm) DBH(cm) H(cm)
5 fE 10.86  793.70 8.45 74250 9.93 731.04 857 1754.56
PEHE (R = 27737 113.86 2.8726 146.77 12.043  130.69 2.4459 121.495
725 BUZRL 0.2553  0.1435 0.3399  0.1977 1.2132  0.1788 0.2853  0.1610

760.8% Lk bE<d, IRWT4x8m XD 53.7%, 4
x4mEXD39.8%, 2x4mXHBHEET25.8% TH -
oo 4x8mXE 2x8m XK TEEEATEZL TWVA
T EERTIE, IZIIHEERE RIS U TR R
BELB-TW5, 2x8mXH4x8mX&D b
HBESESVEBE LT, RO ENEZ LN S,
TRHLH4x8mX TR 1 A7 O EEHEBEN 4 x
8m XITHARTIEL, #0720 A OREEA IR
IR BT E 2, M IREEOZRRHIT 4 x 8 m XA
2x8mXiD b RENMEERLTBY, Hificks
HEMDOKEIE NSy FDAbINE, SHICEK-6IK
R &L DI, oMY TIIMEEZ (DBH) 242x8m
KXozt i dbREL, LEREEZERHL TV
T&, ZODRBIE N TRELLHBRALEICE ST
WA EPHEINS, —F, 4x4m XKk 2x4m
XTI TICEESE L TV T, MEBEEOLDE
WK THREARDPHEA TV S,

(3)  MRERICPE S MM RERE DHER
MBS, BIAROARIC S THE DS
b, MRICESEOBRBEGE L& T 5, M-
14 13 A. auliculiformis & A. mangium ® 2 x 2 m i

%

F O THAFIREGITRE S MR IRE O HERS 2R

L7:bDTH B, A. auliculiformis DM TIE, 34
i E TRMENIZEA SR LTV, MR
BIEREARIFT, 3HEAERTS 50% HVEENE
LNTWVD, Fi, WEHSCLZ2EFHOREL, L
L, 4AHEAERELETRWEOSESEE D, MR
BIREEIE T L, 20% 2 A5 K515, Mk
WO X 588 bRDT 5, 20Kk, FUHEME
B, ZREHEbICEANA LN, 6 FERKICIE 20%
FCEHET 245, THEERKICIHORDICET S, C
NIIHEDBASHIC L 2 AR OIE L &, BFOD
BAbic & b3S MtE, WEBSHOBEN R VRSN S
HDTHAHS, HEXTHBE & EREEIEES) L &Ll
THBY, IO EEMEICEFMTF TV,

A. mangium O T b [EIEEDERBZED S5,
L L, TTTId3FEERFICT TITHMIEREED 20%
ZEY, AEARTIE 5% £ TESAATV S, 54
D7 — 4 3B O NS - 12hs, 6 EEHTREY
4EERO L~V ETHEIEL TWS, A. mangium O
Moy T SRR & A RBHGEE L ALl TV
5o

50
N
40
Giz|
é'g
jg* 30
;E
L
% 20 /§
B %7 N\
10 1 5 VB AN
’0’4/ / 035 / \».0.0,/
0 K N
3 L 5 6 7
[Z

ZAA auli R.L.I A auli C.V. BB A mang. R L.L A. mang. C. V.

- 14 FRERICPE S RIS IBE D HER,
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A. auliculiformis [, A. mangium OHSTIZ
MR RS D SETFT LTV T, MEOBHEBA LD
BE->TVa T EPHEIENE, Thi3EhZEh
DRIFERMEIC L 26D TH A 9,

2x2m DM, 2x4Am THEE & Nz ic > W T S HIE
21T - 720 2x4m O FRAY T2 2x2m DR IT He -, 5
DRI & 2 TP S M I DK T 230 0B N 2 b D
D, 2x2mAEHM S & [FIRR DA E R L 7o

DXL, MPANBRBEEIMARDARE EbicEL
CEALT BHY, KRR bR KL, ERiC
M Z MR RIS SIRFEL T2 2 &nbn 5,

(4) MPOLREEOHZAL

F-TEHFN « TrvhvIcHERIhTVWB IELED
Mo TRIRE L IOLARRESSRE®E (PPFD) &#H
SHEE (L) 2R L&D THh B, Paulownia DAY
T, 5~11 Homlic3ELERML, 11~4HoD
W 3T 5, T Ok DHAIFRBIORMIEER
RERZY, I3 TRBRERBBEONE, —7,
Acacia X Liquidamber, Cinammomum, Fraxinus @
AT, FEHIED 505 DD, Paulownia 3
LA T35\ Liquidamber (324511 T 13— 10 %14
Ligwics, Rzl L THRPRDEEREE, fRcbass
SR IO E AR DIRRBIC S 5, T o, Hktk
T & 5Dk T IRIHENFHE RT3 12 HD D

KT MPOLRBEOFELES (K1 -7 v h )

Species August December March August*
[PPFD]
Paulownia 18.1 303.1  839.9 83.0
(1.9 (20.0) (61.7) (5.9
Acacia 6.6 5.7 18.3 25.9
0.7 0.49) Q.49 (5.3)
Liquidamber 6.9 10.8 26.4 10.3
0.7 0.7 Q.0 2.0
Cinnamomum - 12.3 74.0 64.3
(=) 8.2) (6.5 2.8
Fraxinus — 71.7  265.9 —
(=) (7.2) (19.6) (=)
[RLI] * *
Paulownia 1.9 35.0 61.9 6.0
Acacia 0.7 4.0 1.5 5.4
Linuidamber 0.8 8.5 2.0 2.2
Cinnamomum — 8.4 5.7 3.0
Fraxinus — 7.4 22.3 -
PPFD: g mol/s/m?
RLI : lux
* T in 1991
*x% & () %

SR T TEEAENSPPREIET %,

FHEEY 32 FRTHPDE T % 0¥ — DELT % I
LTW3, ZD/ER, MABET % L+ —OfsHEIRE
ICREL, KihswiRlz RnkELTwa, il
HHEICBEHE A D 5 0N, MRICBT 5 H
WEOBENFHIC L > TERE 2720, A
OHEIZALICERT 5 LHEEL T b, 2KHE OB
BRI 3RS B b A58 0 S, BriclREE
HiZAbIE 395 ~ 475 nm O ERICA SN, Hick
XL, RBIUNE WV, Ok, EARELREER
DIEXHE LTINS, BEicREWYEsn 3,
DL ITHADREE T2 RKHHOFHE/LDH
I, MEEHRT 2D 7 = / oY — & &I
fRicH D, BmE Y R — VHIEEO X 5 SRl & i
RS R < d, oKL D ICKIET KN E
<, TORHIIHNOXEIZEZ S, LirLHHNE
Db, MYKERT 201K GE L 72N,
MARICE > THERETHY, BELOEERESEL
JEE L TW A7, MRS BEL L EAIE W,

&

TR T7 5 VAN =T, MREVEYEZRET 3K
ICRIREE 72 BB Ic >V, HEREz xv¥— &
MXEZFAWT, WK, fEY0ABREORITZ R
Bl ¥H, MENIHERL ¥4 TR, 2 KHFz 2L
F-W@B4A»S6 Aih I THREERD, LD 12
H» 5 2 Bichd TORICREIEE 1S5, MILEEES
bFEEIC L OEEL, HEMEEDL ST IMSTRE,
HEMO 12 A5 3 HIchT THRtz 2 Vv E -8
FRbEL B0, HEOBMICE LY, ZD%E
ORI 3, B E v 2 — VHER I, WiicEkis 4
BUEEZ W, L L COBERMAICE > THAS
RRic 4720, M OBRBIIEYICE > TR L b
HL TRV, FiyiiAEEoRuEARELH O
fer7a 7y LAY =T, HEEEREETSIAL
OBV ERS D OMEDSEAB L T, MEIREERE
LD, EIOERRE L CHESN DD, bk
REGME 2T 2 0, HriciER, B
1, NERFEIRR M OGRS OIS & BRI
%0, MAOBRE M Ic L ) By, W, ik
filbd, MEFCXOEET L Eh o, HEHMCS
bEREERE, FTEICHEET 2(EEEEET 2
WEDH B,

2



g REMHOREE T o7+ LR ) — 15

= =1

1) 77874 LR MY =T8T MK {EYIERIC
L BT RV F - DRRERI AL ZRET T 5 72,
TEMRASTE D 3E D OBFHE & MRPIOLEREE D AT % 3 A
7o

2) BIARDOEZBE L OB EMNT v F — K
i3, ERHEoZznEEFELIELDY, 400 ~ 700
nm OYEAEBBE VBRI T D = %)L F —RILASER
FTHHH, 700 nm LI EOEIREE T OWRINIZ
DIz,

3) EEELOLARAIBS RERE (FFPD) 3, 4
KAFHd 2HEMETH 5 &, 1.2 ~125% D&
Bich D, BEICLDEETEEXbI -1,

1) EOBFBBENOEEN T 2 VF ML, oo
HEtoR8AZ 1, EClElk S N clEDEO KT
T, TOROEDREICKESEEIN D,

5) BBHO T x v F—fK3, BBTIEORI
Lo THRN B, BBEHDEZ 5 1TV BEER I
FHLUE L, FROLABERIIEN T DRED
WETH 5,

6) HEDMEBICHEY, ERRSET 5, —HIT, 4
BT IDLAREN U SR OB RS EIEIC AT
G, BETEIHIEL S, Lrl, ThidkfE
KX VEILY, MOoRHEEZ NS,

7) EORMETKHE Lo oEN T 2 v ¥ — Kb
SRHEE BRKVITRIE %, 400 nm DIF, KU 700
nm Pl FO BRI T OMHEHAE L L, 400 ~ 700
nm QFEEIRTOKGFRIZ 08 ~ 12% OB TH
BHLE L TWA, RERIC OV T bEREIC X 258
WHSEESD 51 5,

8) MILEREIA T % 7w, MNEDEDBER -
FVF-MKEREL oo £ ORE, Bt %V
F— R 2 RAS, EoFEE - R Eozh &l
ZLLCHEIQY, 700 nm LU ORISR O EBHRIIE
{, B BEF—ETLELTWVWS, —JF, 700 nm L/
Lo EERTEIERBENE V. MRBOEIKOWT
b, MEZMEERT 28I X 22VAED ST,

9) M DNEREEIRITE, REEEREICL D RLD,
% 7oMikh, FEIFICL - THEET B, RiFE, Ak
MEbe, ARMS & MRPEEREE & 3 EERBRICH O, HE
BEESEV IR EMRNOEOERDE FAREL 2 56
b, s EIC O TEEERAESIEES N
%, WE{E T OFREE & 3oy 2 FRk - % ki ic

- THRI B, MADIIREITHE—TED R D
fihic, FFICHERENSEE T, MANHEXIREE &M
DEHZER & ORI IEERBFRIED SN S
10) MPOEERIEOFEHAE X, WEEHBRT 28D
7=/ 0 YKL, W& oS A €
v A= YHR TR, MARSIEOAE»S 8T 5
fod, VEURREEIC IMRSEER B I E O E B I i
MHFLOELREEE BWVWATI W,
1D MPOLEREE BME 28RS 2 DL, oI
B, MhdeE MEERRERER OCWHEBIS ORES &%
BIBRICD 3, MADRBERM T DR
D, iR, REERER REECLOEETLEEh
5, BEHMICADLEEEERE, FBickisd
LIEEAEBRT DMEND B,
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