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EH RIS, v YROBT, f - BEHEE L CORBFEY) O FURAER (B 1) 2 B IEFR B & ) o] U R
HAEMET U 7zo 19964E 6 F 125 m MG CaRIT72BAIS, Leucaena leucocephala (L1) & Glivicidia sepium (Gs) DR v
MH%0.25, 0.5, L.OKRUZ2.0mMAMTHIEL. 7THA»LEBELIAFTHEAYA X @EL, MY THAL
TOX M) —EBANCI#ERE CORFRLHE L, BRNLREE/ Y — VEWRFORELR b I F NI <
BEOKRILTH o720 HROEFREBBEOEFRIZGEHEDS LN, BB Gs TIIMILAL VS, FEARYE LI
GEEEERA LT, PHEFAEZILITREImRPHRKRT, 2mRTRPERY, ZEIRRICHE S TIHEA LA,
Gs TP %28 U CTHRBERAEEE CL > o7,

MEHVNEIEEEXIZEEL, LITEOHE»LZF0BECPTEEZTH > 72, WREREINEL L1 TO.73~
0.06, GsTi%2.14~0.27ton/ha IZHIY L7z (K)o LI T, FTELZFHESTHLEEIHFRTURMRES
7210 800~80 g /10m DHIPANIZH 072, BE2enZ INHEHSHEMEL T5 L 9 ARE TDO.25m KIEHNFZ D H
WEzrd7267F,
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Tabuchi, T., Kabaki, N., and Kataoka, K. (2001) The effect of line-density on the yield of two fast growing
tree species planted as the tree alley on a farm yard in the Northeast Thailand. Ap. For. Sci. 10(2) : 45-50.
Summary: Line density effect on the yield of Leucaena leucocephala (L) and Gliricidia sepium (Gs) as cattle feed
and green manure material in the Alley-cropping system was examined at Khon Kaen, Northeast Thailand. Seedl-
ings were transplanted in June on the 5 m interval ridge with line spacing of 0.25m, 0.5m, 1.0m and 2.0m, and
monitored the growth monthly until January. A pattern common to both species was growth in rainy season and
following cessation in dry season. Survival after severe desiccation differed by species i.e. Gs with shallow root
died notably while LI with deep root survived. Averaged mass of LI was the highest at 1m spacing and lowest at
2m, and the difference grown larger while difference was not clear in Gs over the whole period.

The denser along the line, the higher the yield per length became. Above ground yield converted into biomass
ranged between 0.73 to 0.06 in LI and 2.14 to 0.27 ton/ha in Gs. The spacing-dependent difference was apparent
from the initial stage in LI Leaf yield after rainy season ranged 800 to 80g/10m-ridge in case of L/, and harvest
of 0.25m or denser spacing by October was recommended since giving the highest leaf yield on the assumption

that 2cm in stem diameter was the handling criteria.
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Maeto, K., Osawa, N. and Fukuyama, K. (2001) Impact of mast fruiting on abundance of vespid wasps
(Hymenoptera) in a lowland tropical forest of Peninsular Malaysia. Entomological Science, 4(2) : 247-250.

Summary: We investigated changes in the abundance of vespid wasps responding to mast fruiting that occurred in
1996 in a lowland tropical rainforest of Peninsular Malaysia, using Malaise traps from 1995 to 1997. The noctur-

nal vespine wasp (Provespa anomala) and polistine wasps were collected throughout the trapping period, without
any distinct changes in abundance. True hornets (Vespa mocsaryana, V. tropica leefmansi, and V. mullimaculata
pendleburyi), however, were trapped only in several months during or just after the mass falling of fruits (Fig. 1).
Mast fruiting may temporally increase the population of Vespa hornets that depend on ripe fruits as carbohydrate

sources.

BB E - KEEH (FRA) - BUMZ GFMETHLEE) (2001) ¥BY L — 7 OEBEBEHKICH T 5 XX A
NFR (WNFB) ORFEHERICHT 52 —FRHEDRE. Entomological Science, 4(2) : 247-250.

g 19954 8 AP HI997ELZHIIMT TERBT L — U 7 DEMBFERMKIIT L —X 7 v TaakE L, 19964
IR Z o BRI ELIE S ATAZANF RO MEEAERBROBBE T2 ¥ I XXX (Provespa anomala)
&7 2 F HNFH (Polistinae) (&, bT v THREMEEEL THES N, EELZBAREEHIRO LN 2P o7,
L, ARANFED 3T (Vespa mocsaryana, V. tropica leefmansi, V. multimaculata pendleburyi) ¥, BEIFK
HIZE T L2k (19964 6 ~107) L 2DEZROH sy AMICE> TSz (M~ 1), —F#EE, KK
bR % BARIBAFT 2 A X ANFBOMERZ, —RHICEMSEL006 Lk,
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Fig. 1 Changes in the abundance of vespid wasps collected in Malaise traps at the Pasoh Forest Reserve. Hori-
zontal lines show the periods of mass falling of flowers and fruits above 20% in the index of phenology.

Asterisk indicates the lack of sampling.
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Maeto, K., Sato, S. and Miyata, H. (2002) Species diversity of longicorn beetles in humid warm temperate
forests: the impact of forest management practices on old-growth forest species in southwestern Japan.
Biodiversity and Conservation (in press)

Summary: In the humid warm-temperate zone of southwestern Japan, old-growth forests have been seriously frag-
mented to small remnants due to traditional agriculture and coppicing as well as recent rapid plantation with con-
ifers. Assemblages of longicorn beetles (Coleoptera: Distewiidae and Cevambycidae) were compared among old-
growth forests, second-growth forests and conifer plantations using collision traps baited with chemical attrac-
tants. Species richness of longicorn beetles was poorer in second-growth forests and conifer plantations than in
old-growth forests. It was proved by non-metric multidimensional scaling {(MDS) that the beetle assemblages of
old-growth forests were distinct from those of conifer plantations, while those of second-growth forests were in-
termediate between them. Further analysis showed that a number of species, including many Pidonia spp., were
specific to or closely associated with old-growth forests, and the results were largely supported by the indicator
value (IndVal) approach. It is likely that many of such old-growth forest species in the larval and pupal stages re-
quire large broad-leaved trees standing or fallen with thick bark (Fig. 1). At the same time, the flower-visiting
adults would play an important role in pollinating various herbaceous and woody plants. Regional forest man-

agement for the conservation of insect biodiversity is also discussed.

BIAE - AEETR - SR GHEFRK L) (2002) EEBEEKICHE I HIF VAL OESIKE TR
AARDEBKICER T 2RBICHEMBEN S 2 282, Biodiversity and Conservation (FlIRl=)

EE AR TEMELRFAAM D010, BHRBIRPBEICHRILLTnd, 29 LAKRKREEDIEHR
BRI T 2 BIICH 2 B ERTND 72010, BEREM, "X, SHEBAIHRIZBVW T IF) AVH
2F5|NTy SCHELT, FOMBREIREL, SHMAELOBREREF L (H— 1), ERRAKRTIET
RRFIRRGEM A TAICHRTH I F) AVOBIBEZ o7, BRI AT 3 ¥ B Pidonia D% 13,
ERFRBMIEE L THER L Tz, ZOMMBIZLYRRPEOREE D720 X E VB & FF0 K & RANTEARLEIARD
DETHY, FREFBIEBRAERZBATLIE2BUT, RAKRLEL Ebo Tz, RROSHEHDR
G B ORI DOWTELREINZ 2,
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Fig. 1 Relation between species richness of longicorn beetles and (a) number of woody plant species, (b) max-

imum DBH of broad-leaved trees.
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Shinomiya, Y., Takahashi, K., Kobiyama, M., and Kubota, J. (2001) Evaluation of the tortuosity parameter for
forest soils to predict unsaturated hydraulic conductivity. J. For. Res. 6(3) : 221-225.

Summary: In order to accurately predict the unsaturated hydraulic conductivity for forest soils, we evaluated the
tortuosity parameter for forest soils and investigated the relationships between the tortuosity parameter and
parent materials and depths. Undisturbed forest soil samples were taken from three parent material types, the gra-
nite group, Mesozoic-Paleozoic and Quaternary. Samples taken from layers corresponding to the A-horizon were
categorized as topsoil and others were as subsoil. After retention parameters were fitted first, the tortuosity para-
meter was optimized using the Mualem-van Genuchten conductivity model. No significant differences were found in
the average value of the tortuosity parameter between depths or between parent materials. Optimized values of the
tortuosity parameter varied from 3.20 to -5.23 with a high frequency in the range of about 0 to -2 (Fig. 1). The
average value of it was -0.94. This means that, for most forest soils, the predicted hydraulic conductivity tend to
be underestimated when the most common value (0.5) of the tortuosity parameter is used. Modifying this to
-0.77, as presented in this study, corrected the underestimation tendency and reduced prediction errors. When the
unsaturated hydraulic conductivity for forest soils is predicted from water retention, the tortuosity parameter

should thus be modified to an appropriate value for more accurate prediction.

BEER - SBNE (REBRIX) - AM8ILEA (37 F7EHX) - EHIEFE REEIKX) (2001) FEEFLEK
FEOFRAD D DFMTBEOREE /ST X — 2 OFFf. J. For. Res. 6(3) : 221-225,

BE SR IEOREIEKERT X0 ERICFRT 572010, BME/ ST A7 258 M L2, 72, BEN
T A= LB, TERAM L ORBMRIZOWTRET L7z, FEREE LR EH, PHER, SNLBLsEMET
LHMRIELOTFRL, BHICX)VERBLETELICXS Lz, BEIE/ Y9 X — %13 Mualem-van Genuchten 7%
KIREETFT N E VTRl s Nz, JBERE/NT A — 5 OFHE L B R OTIEEM & OBRICIIAE2EZIRD
biedroiz, RMENSTA—Y3BLZ0~— 2 0#iPlICEEELZ D H, 3.20005—5.23F CTEB L7z (K-
1o TOZ LW, ZLOFMKRIET, BME T A -7 (CHEECFIM SN TELME (0.5) %> TREAEK
REEFUT 5L, BNGFHHOERNIHD L 2EBRT 5, BIME/ ST A —F 2 RKFFETRLAME (—0.77)
BIEYT A L&, B/ EEOMEmid s S, BEZED Lz, 20 2, HRIIBEOAREIEKBE T FHl4 5 &,
JRHHEE N T A — & 2B R EICBIET 2RI THLEEZLND,
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Fig. 1 Histograms of the tortuosity parameter in (&) the granite group, and (b) Quaternary.
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TRIEZEZ, IUE 3%, E=EE (2002) mA+HERSEOFMEEIC & 17 2R biE. ZFMISEFE 1101) @ 41-44.
HE MRS EARORKEMGE (T6, T7, T8) LALLM (T9) ICBWTHAKIIBORL
TR S L7z, TR OMMBEEREE X 2ngNkg-12LFTH o 7275, 90H MO EREHERE TI52~314ng
Nkg-1IZHML 720 T 6 & T 8 DHIETIIREED» OWMBEBEREE T —CORETHINL, —F, T7E
TODLETIIREIBE T TITIIE A LWBEBERIER SN 2D o724, 30HB 25 A8ICERREe E ok
RE N7z TAIEZRMENICIIA LA OEMHED L OMAED I X 2ER MBS EOWEE IC L > 1
DREREE VK RINE 720 TH L EEZ LNz, BERIZE D % o THAEWDIFIHTX 2 JEEEIA
RL, HMREEZROHEPET T 57200 HIROWMBBERSZEICHMT 2 L& 2 b, 90H B O EEE

FROLERE L RAKOMERREE F R S EOMBIBRA S o 7o L7ztto T, MAEWIC X 2 MRS EOHE
PAMEBROBRRRFI L o THEELME TH L LR S Tz,

Inagaki, Y., Yamada, T., and Shinomiya,Y. (2002): Net nitrification properties of forest soils at the upper
Shimanto River basin. Ap. For. Sci. 11(1) : 41-44,

Summary: Net nitrification properties of forest soils were evaluated in watersheds of three natural forests (T6,
T7, T8) and a conifer plantation (T9) at Ichinomata in Kochi, southern Japan. Soil nitrate pool was less than
2mgNkg-1. Nitrate production during the 90-day laboratory incubation was 152-314mgNkg-1. In the soils from T6
and T8, nitrate was produced at a constant rate. In contrast, in the soils from T7 and T9, nitrate was not produced
in 30 days, but was produced rapidly after 30 days. In these soils, low nitrate production and active nitrate con-
sumption by soil heterotrophic microbes may keep soil nitrate concentrations very low at the initial period of in-
cubation. In the later period, microbial consumption of nitrate may decrease due to the depletion of available car-
bon sources. Soil production of nitrate after 90-day incubation was positively correlated with stream nitrate con-
centration. This indicates that consumption of nitrate by soil microbes is an important factor for retaining nitrogen

within forest ecosystems.
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Hirata, Y., Akiyama, Y., Saito, H., Miyamoto, A., Fukuda, M. and Nishizono, T. (2001) Estimating forest
canopy structure using helicopter-borne LIDAR measurement. Proceedings of IUFRO Conference “Col-
lecting and analyzing for sustainable management and biodiversity monitoring with special reference to
Mediterranean ecosystem”: 90.

Summary: LIDAR (Light Detection And Ranging) remote sensing with small footprint is very useful for ecological
studies because three-dimensional canopy structure for evaluating forest functions can be measured. This study
aims at comparing helicopter-borne LIDAR measurement results with data of individual tree from field survey and
verifying the capability of LIDAR remote sensing to comprehend the stratification of a mixed deciduous forest. A
mixed deciduous forest has normally some layers. A procedure was developed and tested to estimate forest canopy
structure using helicopter-borne LIDAR measurement in a mixed deciduous forest with multi-layers. Ground data,
such as tree height, diameter in breast height, positions of root and top, and species, were collected. Helicopter-
borne LIDAR measurement was conducted with 25em footprint and 20cm interval between centers of adjoining
footprints in summer and in winter. Profiles were created with an interval of 50cm along latitude. Scattering
points showing a forest canopy and foliage heights within an interval were projected to a profile. A series of pro-
files for each plot were prepared to verify stratification and identify top of each tree. Top and second layers could
be extracted from summer measurement results and shrub layer could be done from winter ones. This analysis in-
dicated that there are several opportunities to use helicopter-borne LIDAR measurement for ecological studies. As
a canopy structure of broad-leaved forest is particularly complicated, its measurement requires small-footprint and
short interval between them. In addition, two times measurements in summer and in winter are effective to get eco-

logical information in a deciduous broad-leaved forest.

FEZEH - FOUES (FRMEFW) - IR - ERMKT - BEKRFR GHEE) - BEARL GRS RAL) (2001)
AT 2 —EEHE LIDAR FHAIC & 2 MBEEEDOHTE. HEFRATELFKBRED 72 OFMKIFROIE & 417
BLUHPEARERRINOEMZHEME=2) >V, (CET 3 IUFRO ERRMEESERE | 90.

EH  FEMEIE OO 720 OMED 3 KIUHEE LV FHAIFTEE T 5728, small footprint {2 & % LIDAR V) £—
My vy, BERRICBVIHEFEICAERTH 5, AL, ~) 375 —#E#A LIDAR #Hll & # iR
WCEBEART—F ERLEBL, REBKROMBHEEMRHTSDIZLIDAR ) E— ey v v 7 E EOREHW
LIENTEADOPRHEDPOLZ LT HWET A, [RFEMKIZ, K, WODPDRERBZ b2, KT,

MBS 2 RO L ERIRIC BT A~ 3 75 — A LIDAR #Hll 2 v Mg oEFEL AL, WL
iTo 2, W EAEICBWTCE, BE, WEERE, BIlHRoME, BELHE L2, N a7y —EEA
LIDAR E[i%, BRI & &HI1Z, footprint #%25cm, footprint D M FEA 20em T1T 2 720 I » T, 50cm D HiFE
TTa7 7 ANEER L ZORBICETNANE L EHOT S 2R THNNOMEZ T 7 7 A VIKZ L,
ZRAETO Y MIOWTO—EDTU T 74V E, BREEZHErD, KXAROWMEZFET 5720, BYLL 7,
EIEBE, E2MBYEMORE»SMILT 22 LA THY, FTRMAEIZHOFHIISHETEL, &
OHFFERE, ~NJ 375 —FEE LIDAR RO A B RNDICH O RN 2R LT 5, IREEKICBITS
W 2 ) DI EMTSH 5700, ZOFINICBVTI, £ Y/NE7% footprint & ZDORBALEL 25, &
512, EEAHO 2 B ORHINIE, FRELEMRICBW TABZNEREGLZOICHRUTH S,
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hEER - B0, (BABEOSSHIH) (2002) L7 FVICLDZ XX ADEADIEES]., Strix 20 :
143-148.

ZE I EAHICBWTLAZ FUPAXADEZ B K LEBT IR LEE L, AXADQFEITITITHYINA
DEBICEELZODT, EAFEEOHTFTIMELN TV, AXADPERGO IETIE, WFhdis FUHRR
ZADEDOANYOMAZEZWIEL, AXAOEIHELLETLTHLELL (F— 1) A7 FNICLBAXADE
DEEOHA L LT, BEEFOME, BEA, WELRBEOWENEZ LN, Z0) bEOREDTREMS
bobldbBOVERERDT . 27270, AV THIYNAOEROKREEELZ FYDKRY A X5EZ L, AU F
DOPAXAPLEEBEL TS, A7 F)HEWERTRLZILZE L W0, IAPEBOAIXDEZ#ED R
LEEES 22 L1200 o Twah b0 LHEEL /2,

Sato, S. and Sato, Y. (2002) Attacks on Tree Sparrow nest by Grey Starlings. Strix 20 : 143-148.

Summary: We observed Grey starlings Sturnus cineracens attacking Tree Sparrow Passer montanus nests several
times in Kochi City, southwestern Japan. The nests of the Tree Sparrow, which had been made beneath the eves of
an apartment house, originally by Red-rumped Swallows Hirundo daurica, were partly destroyed by Grey Starlings
(Table 1). Nestlings of Tree Sparrows killed by the starlings had fallen from the nests. The cause of the attacks is
discussed and the possibility that Grey Starling tried robbing the nesting site is considered.

F—1 19995 ADAAADERKE L7 P ITBREINTZEORK
Table 1 Number of nests of Tree Sparrows attacked by Grey Starling in May 1999.
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Tree Sparrow’s nest Tree Sparrow’s old nest Red-rumped Swallow’s nest
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attacked by Grey Starling
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Kodani, E., Awaya, Y., and Tanaka, K. (2001) Seasonal patterns of canopy structure, biochemistry and
spectral reflectance in a broad-leaved deciduous Fagus crenata canopy. Proceedings of the 9th U.S. -
Japan workshop on global change - Carbon cycle management in terrestrial ecosystems : 34.

Summary: During the growing season in a broad-leaved deciduous stand of Japanese beech (Fagus crenata), we
measured the continuous reflectance factor in the visible to near infra-red spectrum (380-900nm) from a tower,
measured biomass of stem and canopy, and measured biophysical and biochemical attributes of the canopy (Leaf
Area Index [LAI], fraction of Absorbed Photosynthetically Active Radiation [fAPAR], and chlorophyll content).
We analyzed the seasonal variations in the reflectance factor with respect to the seasonal variations in the bioph-
ysical or biochemical attributes of the canopy. Canopy attributes increased rapidly in spring, were stable in sum-
mer, and decreased in autumn. In other words seasonal patterns of canopy attributes were trapezoidal. The pat-
terns of the reflectance factor between 380 and 900 nm changed clearly during the growing season. Before
flushing, the reflectance factor from the stems and ground covered with fallen leaves increased slowly from visible
to NIR bands. This pattern was similar to that typical of soil reflectance. When flushing was complete, the reflect-
ance factor shifted to a pattern typical of vegetation -the green reflectance factor was higher than the red or blue,
and NIR reflectance was very high. The reflectance factor returned to the soil pattern at the end of defoliation. We
analyzed the correlations between narrow bands (380-900nm, 5-nm band width) and the canopy attributes and
found that, during the growing season, LAI had the highest linear correlation with the wavelengths between
750-900nm {(NIR), canopy chlorophyll content had the highest linear correlation with the wavelengths between
600-640 nm (red), and fAPAR had the highest linear correlation with the wavelengths between 660-680 nm. The
canopy attributes changed quickly in the seasons of flushing and yellow coloring. To detect the processes and the
turning points of the canopy phenology in a deciduous forest, it was necessary to measure reflectance at least once

a week, especially in the flushing season.

INSET) - REEE GRWEMERIAL) - BPHE GRREIAERIL) (2001) FRLEET FHICH T 2HBEE, £
MLEE EHARFOFEHEIL. BRBERMKBERERRICHS IS REEREECATIHEIRMBXRT—7
avTEEE, p3i.
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Yoshimura, M. (2001) Difference of ovariole maturation depending on emergence date in Isoperla aizuana
(Perlodidae, Piecoptera). Abstract book of XIV International Symposium on Plecoptera : 56.

Summary: Reproductive tissue of Isoperla aizuana is not matured when they emerge, and they cannot mate for
several weeks after emergence. Previous study of Isoperla aizuana shows that adult days until mating is longer for
the individuals emerging earlier period than the later ones. To know the factors related with longer period until
mating, matured condition of ovariole was observed according to the emergence date.

Newly emerged stonefly of Isoperla aizuana was collected at Kizu (3504N 13549E) from March 23 to April 8 in
2000. Some of them were dissected as alive when they emerged. Their reproductive tissues were removed and pre-
served in 80% alcohol on the collection date. After that, matured condition of ovarioles was investigated and ma-
tured stage was classified under X 20 binocular.

Ovarioles of earlier emerged individuals were less matured than that of later emerged ones when they emerged.
It means that ovarioles of later emerged ones have been already more matured at the final larval stage than earlier
emerged ones. Besides, even after several days passing from their emergence date, ovarioles of later emerged ones
were more matured than that of earlier emerged ones. The higher water temperature is, the higher development
rate of adult tissue in the larval stage. Ovariole maturation of later emerged ones might be advanced due to higher
water temperature. The difference of ovariole maturation at their emergence would cause the difference of period

until first mating between early and later emerged ones.

EHEBEE (2001) A 77 IREOTUEIBEERNCL WS IIHBICOVT. SUREREHATF S LRI Y
LERE : 56.

BE I 7AXINNATSFE X, IUCEROEBREIRAL TO 20T, IULERBRIEERS L
Vi LAETORFFE T, B I LI R CIMEL 2D D X VR COMBEAE N & 25 2zl 5 72,
ZTIT, KBRITOHMDECIIED > TR ERZMA 720, JIROMBMIREZ UL 127 - TR,

20004E 3 H23H2 5 4 A 8 RIC T C, L TMLLZ2T A XI FU A TH# T E F &% BB AR I CIRE L
2o DY HLO—ERE, IMLHIC, A& T IMUL, EBHEBAIVEL, ZOHDD HI1280% 7V I —ic
THEE Lo Dk, INR/NEDOBBAIREZ PN, 2065 0BRSS T I CRBURE S E L7,

BCIME LB ORMENE R, FUEFNT, BIMELAZD DL ) BREAVIE, 570 D), J2 I
EL723 DIF, BEYHROFEETT T, LVERALTWAEELLNZ, S5, THLH OB H B OGNS/ NS
DRI, B CIMELMEERD R ML L 72 DITHARE D 572, GRISBWT, KBS & R0 5%
BEEOWPENZ EDTDbRroTnd, BLIMLLZEEOINENE DRI KBS BN L2t oTE VB LR
HOHE LN, FULE R COINE/NEDBIIREOE VY, FMLORBICE2XET TOWMOEV% b 7
LyeEZLNTZ,
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FmHEE (FSBRAREG) - i & (RAESSHERET)

R TR L3 PR ER &S IOt S M M E A D L1, MESZ T B X OHMRHEE 7 — & N~ (%
MARSHEZERT) (2HE O N ERAEBRE M T, PRI E#IS CRBAEDRD b N7 FRAIE HERE % I
DNF Lo, %8, LRTF—FRX—R AN SNIBEREROIL, BAO HADE SEicEBRI w5,

SERI3ER, FRESBHBEOINAFIRIZZOB YR 2 FRACLLBEERENRBE L, BICERE
B FERIAEE AT Tl A80ha DEFMBEENREL TBY (BREMNEHM L ¥ —MHTREK BE), 4%#0
ZAEBMAEE NS, $77, BHBREROTIEEL / FANTHKTAF ) THA NI IF)ICLBMEHBL
BEPHERINLZESFEREINS, LT THEMIKICIEAF ) 7HA NI IFVICIAHEIIITILEAELSR
AL TuRWEBbR Tz, WHEHRETIEIESE, KEOHMESMRE, HEIHEIHRIN VWL, K
BICL 2 HEIMMEE L ETIELDT, WEREPRAWLZLO»E) PR T LLEFH 5,

Fod

FIREEY (WERE) maEE | FNE FIEE ]! gfgg
s
BbITw (v /%) 0.03
RIER (/%) 80.00
BEOER (v F) 1.00
BRI (v /%) +
B fiAlm (e /%) 0.60
HER (T x) +
SRR (A ) +
()
TAF Ry IvALY (v XF) +
AEDIFY (RAF, v/ F) 3.60 + 168.00
AEITHRIIHIFY (I F) +
oy Fa3xy (FUH) +
E/FATESYAN (AF, v F) 1.90 + 95.00 +
rayIEF v FERa (INAHY) 80.00 0.50
IVHALN (ETTXAF) 0.01
SRV ENF (ZF, B F) + + +
YEIFUNL (VFI) +
XY IEITTILY (ThH<Y) +
HEHNATT HVRO—FE (F%) +
BmLWwR (7hey, suovy) HEXBEE 326.00 | 20,442.00 143.00
i WEME (of) 793.00 | 26,399.00 | 12,052.00 643.00 125.00
(8E)
JURE (RAF, e/ ¥, FYF) 26.90 0.50 16.00 113.11 5.00
FAZXI (AF, B/ %) 15.00 1.00 26.30
£y (AF, e 2F ., 79) 0.01 + 68.00 12.60
ZRVTH (AF, v F, Sy ¥E) 323.70 + 31.00
ZARVHEYVH (RAF, €/ F) 2.50
ZARYVUH, SARVIEVH (AF, v F, RER) 461.32 71.00

+ WEREDY (B D EALIL ha)
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PSR R A AR SR bt 0D A 45 S

ANETET] - SFIHBHE - MEMT (RRFHREEG)

HBRHE, AFATHOBER, WHEOBFNE L BIRBRE Bo L LT, 19604E12 8 12 55418k £ i
BEKRZEN (BE, NERNEERTEFKEIEDHN) OL28MIIT 1, 13 2/MFEICBRE SN, XEBHBO
B LC, MEEXKIZINERME, B B L, His L oEsHt, 2h 2R NW30°, N10°Ch -
oo PREE800m, HEIZY 2 TIREIENE, H3HANZ Bp Th o720 MER &R IR 5 M 108 &
niz,

LTNV—T T, PSETLICEMRELERL TBY (5451966, 1986, 4T 51991, 1996), #10[ 0D
A Z20014E11 26 H ~27HICEM L7z FAAEBE & LT, WMBEALEHFAEZITV, BEIZ5WTik VER.
TEX T &M (NTBE7#, 27 x2—F V) 0L ) BER TREBERELTV, HREE TREEHEAL S T60
AREHEL, SEiliEr o RUTAHEZHE Lz, WEBLUBEBFORYFRY 2 CRBBOBREIE LS
OT, SROMEICELIHHIZ6 NHTH o7 REDOL ) T LORE, £— 1105 T,

%8, 20014F12R 1, FHRONA AR AWED20IC, WERTIE 44K (IK No.47, 77, 94, 364), iR
TE7ay 1A (2K No.27), 78 v MM 3 A (DBH [H], 23.2cm [22.5m], 27.0[21.4], 35.6 [23.9])
TREIL, BB EONM I REBE, KFT - BRERATRZEE L FACHE L7,

5|3 Ek

PEATANR (1966) FE RN A FATAHRIERBRIOFE, HUELESR 7 : 23~26.

FERTAIR - 5M % - #EAISR (1986) P IN R ¥ A TR B O A 45 2. Mt E 48R 27 @ 37,
BHBEA - EH % - s (1991) EXHRIUNAFATHIEABR B OB ERBICOW T, HetmER4E
] 32 23~24.

BAHEN - /NEIEF] (1996) FARDOMEAA & BB EROBN . HHQTFUE L4 37 © 35-36.

-1 PR O AR R
Fv ] PR MARE  HoME TEEE B EERREE  HNBE  HE

(yr) (/ha) (m'/ha) (cm) (m) (rd/ha/yr) (%)
10 3,286 118 9.6 7.4 23.6
S1007 15 3,286 276 12.5 11.0 31.6 15.9
HEEX 18 3,286 338 13.6 12.5 20.7 14.0 a9
(0.203ha) 18 1,931 237 15.1 13.0 17.5
20 1,931 294 15.7 14.0 28.5 16.3
25 1,931 423 17.9 16.1 25.8 14.1
27 1,931 449 18.6 16.5 13.0 13.8 4k
27 1,231 340 20.5 17.2 16.6
30 1,222 426 22.0 18.4 28.7 15.5
35 1,222 519 23.7 19.2 18.6 14.9
40 1,222 655 25.6 21.6 27.2 13.2
45 1,222 716 26.2 22.8 12.2 12.5
51 1,222 887 28.3 24.7 28.5 11.6
11 2,782 161 11.5 8.5 22.3
S1008 16 2,782 317 14.5 11.5 31.2 16.5
HHHRX 19 2,744 447 16.1 13.6 43.3 14.0
(0.078ha) 21 2,744 494 16.6 14.6 23.5 13.1
26 2,705 614 17.7 16.1 24.0 11.9
31 2,590 706 19.1 17.3 18.4 11.4
36 2,577 787 19.9 17.8 16.2 11.1
1 2,551 923 20.7 19.5 27.2 10.2
46 2,474 1,007 21.2 21.5 16.8 9.4
52 2,385 1,165 22.7 22.8 26.3 9.0




30 SR 1 34E BE AR A I 98 T T |5 S A 4

i JI R A TDARORERA SR Hh O A A AG R

ISR - ERARHE - #REMAT (RIERMREG) - FIRER - IAHFT (ERHES)

WeREE MY, A EATHRIC BT BREHA LR ME ORI L 2 REEILEBABRE B E LT, 196642812
EAERBARIEREEN (BE, NWERAESHBEILFAEEBEN) OSHKIE (BAIL), 98kkIt (/)
ERBISN (M—1), RBRHOERE LT, 9SHIEICE 3 ZEEMDD Y, MEFAEIC L1 1500K[X, 30004
R EENTWB, RN, 15~30°TH Y MREICH L TB Y, 1B B B TH 5, 98HPLIZD 3IRHEMI DD,
R AR 126,000 & 72 o T b, EEHI20~30° THEICH L THB Y, LEE BB TH 5,

W — T, SRS EICEMRAEERERL TBY (1967, B4 51991, 1997), % 7 BIOFHA % 2001
fE10H29H ~31AICEM L7z, AEEE & LT, WEEREEEERELZITY, BHIEVERTEX LD (HNra 7
A, Az —F ) 125D, SI0TREFFAE LTV, TN CEFAESHERET &0 TI0~20RRERMEL,
RS A S R EAME L2 HE L. MEBLUERTORYFER) 2 CRBRBOBRIER L&D T, SHOH
FICBELHEHIIIBAB TH oo WEDE N TLOERE, £— LITRLA, SI021IZ2WTIE, 19964 L
BEZBEATh TR, BERADEESHZK— 2R L7, %8B, SI020i22o0nTiE, RERKRDLZDII—
ALARMEBR E NIz, KAL) TOy P 2T B

51 Rzt

Bekrfnge (1967) AF ANTHMOMEE L BE, HRMUEZFEHR 8 1 2~ 3.

MEBEA - EFH £ = &@F (1991) 2 JHLA F AT B O AR R, HAGEDTITE R #H
32 : 44~45.

BN - NRER (1997) 7/ JILA FATHRNEARBR OFRAAE R, HARKHIE L FEH 38 : 33-34.
Z0\3p, WEF46, 52, 53, 58, SOFEMAMEZERLSEIILI,

i 50m

AR DOALE R
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50
45
40
35
30
25
20
15/
10
6
LTS 10—15 15—20 20—25 25—30 30—35
DBH (cm)
X—2 SI0210 A DIEESR
K—1 NS O FRAFER
SRERH PN VAKRE HoHE THESR FHEE EEREE AMESERE HE
(yrs) (& /ha) (m/ha) (cm) (m) (nf/ha/yr) (%)
4 2,292 1.8
S1020 9 2,292 54 8.9 5.4 38.4
1,500 X 16 2,292 304 16.5 11.2 35.7 18.7
A 21 2,292 514 19.7 13.9 42.0 15.0
(0.089ha) 28 2,292 771 22.1 17.4 36.7 12.0
34 2,169 849 24.0 17.4 13.0 12.3
39 - - - - - -
4 2,581 2.3
S1021 9 2,581 51 8.1 5.7 34.6
3, 0004 X 16 2,581 201 12.7 10.4 21.4 18.9
EHtE X 21 2,581 329 15.2 12.5 25.6 15.8
(0.043ha) 28 2,535 500 17.6 15.2 24.4 13.1
34 2,488 630 19.1 16.9 21.7 11.9
34 1,698 503 20.7 16.9 14.4 fk
39 1,698 601 21.8 19.0 19.6 12.7
4 3,309 2.0
S1022 9 3,309 75 8.6 5.6 31.1
3,000 X 16 3,309 324 13.9 11.0 35.6 15.8
it 19 £k X 21 3,309 536 16.2 13.8 42.4 12.6
(0.055ha) 28 3,309 827 18.2 17.5 41.6 9.9
34 2,745 930 21.2 18.5 17.2 10.3
39 2,491 1,055 23.0 20.5 25.1 9.8
3 4,914 0.9
S1023 8 4,914 14 3.5 3.0 48.0
6,000 X 15 4,914 179 9.6 7.9 33.0 18.1
% R X 21 4,914 348 12.0 10.1 28.2 14.1
(0.035ha) 27 4,778 545 13.5 13.1 32.8 11.0
33 4,371 664 15.2 14.3 19.8 10.6
38 4,257 840 16.9 15.3 35.3 10.0
3 3,222 1.1
S1024 8 3,222 23 5.4 3.9 45.4
6,000 X 15 3,222 138 10.6 8.1 16.4 21.8
BFERM{LX 21 3,222 243 12.8 10.1 17.5 17.4
(0.036ha) 27 3,222 384 14.9 12.4 23.5 14.2
33 3,000 467 16.5 13.5 13.2 13.6
38 3,000 592 17.2 15.8 24.9 11.6
3 5,194 1.0
S1025 8 5,194 14 3.3 2.8 50.2
6,0004 X 15 5,194 114 7.7 6.3 14.3 22.1
#E AR X 21 5,194 229 9.7 8.4 19.2 16.4
(0.036ha) 27 5,194 344 11.0 10.3 19.2 13.5
33 4,667 455 13.2 11.3 18.5 12.9
38 3,917 625 15.8 14.0 34.0 11.4
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FRfe BB @ SER134E 2 H26H 13:00~16:00 (11:00~12:00 3CPTARE)
FREERT | B SIETINES T REE
HEEFRRER

ALY Ay M- BIRE A )l BET
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AR EIR, HESBETAR B E =
F7TH ==

B SLRMRBA £ & — Bk R ft ® ot &
SCHTR R

ZEE (fM), MIEFHEE (), F7—»28 (HKR), F—oF& (A1),
BHERRLEIMES V- TR (Bh), ERAEER (5%), EERRE (B,
SEHRE (UA), RUEHER, HEES 4

Bt

1. MSATBUE AR SR OBLG &AL A (3L : FTiR)

2. WEZFTOEE & £H (FHBA @ FEdiem)
3. WIEREORERA & EERED (B PR E)
4. WAERFHEAER IOV T (B FRREE)
5. VU SZRT R ERTIERRE O FE R (FiPA : WfgEiEE)

1) WMEZFEEZE LT i 7aE
10WF%E57 8, 16RF3EIHE, 25FTHREIZONVT
2) MESZFIASHL & % o T B E TR & E R
FATEREE ¢ SR RIS BV A S HIBRBESTE O BT & B A O FED 120 O A BER AT FIHA D
AL
FATRRRE | F IS TARME S M0 RIS B 1T 5 HIsFRAR R O FRE R
6. EBEEEB X U= - XI5 ERAKH

FHERCE

B F— AEOMEBMT EEINIOVT, 4 A =T EBHMP LB VAT?

0% F—AREERBET2HE > TWRWVA, FFE0 70y oy MR LT — ¥ — DG EREL T
LD, FHETOTV 22 MHBLERBELLZVDOT, ZWVEHEIZIETF — AR IZEMTHHELIT ). 18H)
WICENT B G R MR B 720ICRIT 72,

B EEOHMIEIED L IIATo TR A D ?

M EATREORE L EHRRICOVTTF — AR, FV—T7RPOLEEAEEEICREENEL SN, RED
WA~ COFMi%E O, RETOSBHEEE ICRE, HEZLICA~COFMitiz X, b6kt E
Foh, REEFEICRKBESNTHED TL %,

B EATIRE ORI 2 v, BRI A SR B, T, HF T & ORI ?

M4 AT &) MR BAY & L22aHMlE v, 70 Y 27 MRRIINERB DD D 508, BEOHRET
WIHVEREEMIE 22 e LA L, WEROREICIEES - BESNIH I E I TV M T 50T, FEREIH
A & % B, PHIFETIE—ADZ ) EMO.SOFEREL ST X e T L) HELED TV A,
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B BEEERCR L ORI TR, ARRTIHETOFMIZZwoh?

M FBEETZILHIETERIILTwE, EOMEIZOWT, TIAHBRBEED AN VX7 b7 7 75—
BE 27275, SRERE I NG o HAN = — 2o Tk s FEFOPH BRI SN T2,

B AR & AMIROERIE S, RAEET 25K - REORENZRICEL o TRIETIL?

% A & LCTREM*ETLHRECIEINRVORELHL, TE—LVTILEFH L, BHRKEENIC
B} HFHATE & TE L WEHIliAS I v X 9T L7,

TR ESIRERB LRI ERY, FOT 7 EARFMTHEVIEZFITE) »?

% : EOMZERETOHHFITTE2 Y4 MEL LD, BRI E D b RACE BRI SH 5, BT TDH,
FRRPHUS IS U CREBI 230 24T > TV o,

ZR: TIHE, L) HIgEIcE ) L TnwE R ?

M XESEMTHICH Y, FTEEVPRENIRI P H T, MEEKEZRL > T iwnweEbis, HIRICEE
ThhiE, HENEEAOMELIY) L Twns,

T FREBEHPLEEONLEELER - BE L 2T DI E
1. HEAMEFEOD ZRECHEOELHD L EPLETH b,

M & s CH AN LOBVIREICER T BV AHET 5, HAENEFOHH Z L6 ITREH - &
EHLEABTH LY, AAEEE LTO) HERRIBEORVSTFICRESINLZEATD 5, 070,
HEMEBE OB, TEHYENOBRRRE, B ~NOEREHFREALTIT) 2 &2 5,

o TKEFM,, THFN, EviolF—7— F2EPTHEL V- F)HEET S

s HEMBLOBEWEEIZOWT, BRRED L VITEBRILELRT— 5 2 l4 OMEIRETETVED

NEI D, TFFTIH > TR VAEFICOWT, WL OFEERNITE T L aRL, LERUE
2479

c MERREONBLHRNEFOLHREL T
2. MEAEZEHNE LTV W ATHRORY Fn stz R TLEDVDH S

Wh® B IEHRKIZIT T S NGO, NPO OFMERIERNICN L THFAN T — 5 RlikRH 2RI L%
05,

s MERRTHLWVANDAMBL LT, Z2a—74 LAY —IXHAF (&K 7ESNTW5S, HillRo

DB ZOWTHET 5,

 IEAEREOEELY FHME L-BREEOD ) FeEg'8liint

o (RKHEREICBES B TR ERMEMA~DOMIG 2 &, B R T — & &M & EROBAREIT)

s BORFEMBRITER E B TREL, SHTREANETPREIZT S
3. BRILHIEEIZ D o L HHETRETH D,

BB L LTI, —BANOEENRLME Y, EELHNRA VAT 78 —~OFRE R &% 8 LTI
BOLENZBRTH, ERRCERBERELZLOBRELAMCFAL, BENZERESHETLILHEET
H5,

o EEK, ERBREOEREAEET Vo E)HET S

e A VE =%y MILBEE —AHOHEZIIDPS

s FHRBREHE, FUOBAMLREFTEL CHIROMEM L OEER 2 HLET
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B (2001) AR - MOEERFM (0EEE). BAMSERMIG S (). AEHEH ppl236.
% (2001) REEHRIC L HHEWHE [10] 44 7RI B85E(2). RERVESE (BEE) 76(4) !

T
H H

M4
(2001) KRG L 2HEMEE [11] 41+ TBADIC L A2 EG). ZBERUEZE (BB 76(5) :

X
H
i)

iz

H % (2001) K&GHICL 2mPedE [12] A+ 7B EWIC X 8% @) . RERTEZE FEE®E) 76(6) :

it

K. Satake, S. Kojima, T. Takamatsu, J. Shindo, T. Nakano, S. Aoki, T. Fukuyama, S. Hatakeyama, K. Tkuta, M.
Kawashima, Y. Kohno, K. Murano, T. Okita, H. Taoda and K. Tsunoda (2001) Acid Rain 2000 - Conference sum-

ke

mary statement -Looking back to the past and thinking of the future-. Water, Air and Soil Pollution 130 : 1-186.
H.Taoda (2001) Legal frameworks for Protection Forest and their application in Japan. Proceedings of Interna-
tional Symposium on Eco-environmental Conservation and 21st Century’s Forest Management, Forest Science &

Technology Management, Supplement 2002 : 26-32.

H (2001) A4V~ VL 7. AR (ZEIIAEGREBAESS) 1131,
3 (2001) = 7. kMLE AR (EEILAETNHGRMESESS) 11411,

(2001) & ¥ FH 775 F, LA (SEILARELRTGEMAGEGS) 116: 1.

- ERS— - HHELT - INTEF - WER— - KITAE - ERERS - BB - mE B - mRET
SEH L) (2001) ANERBFRERROBE - EHEMICET 20098, FHRITEEREREMIEHREE (1) 27
L 1-27.

A F (2001) FRIEM & FAEHR. KRR ORFIRHERTZERT) 45(2) @ 34-70.

oKD - A RIED (2001) BH - BAEOTS &, ALY —. pp5ll.

AT - ARG - BHRETT - F£E % (2002) Improving the accuracy of predicted distribution on Fagus
crenala forests using regression tree analysis (RTA) (7 F OO FRIOR) #4980 H A4 RESF A K
H4#. 0233.

A OFE (2002) VXU ML EAR (ZEIUAERRGREAESS) 116 © 1.

HNEEES (2001) WUESZETOFH 7 200585 1E. YEHER 26 : 3.

SYHE - HIEEIER (2001) FHM/NRBAO FEMMTE T & DL HKD pH, RpH, T3EH A COREDSHIEZL
b, HAMRFERESFEM#HEE 112 1587,

INRIBUL - R ET - 9 - MNBEES (2001) ARHBIHICHUM L7z REA &~ OBRE. A ARES KEFM
A 112 1 589.

FREET - = K - DIBEIEM (2001) B3R - thEfHsic B 2 FMAKE (F3k) — GRS —. AAME

RETHEEE 112 1591,

DNEEEM (2002) V) — XLFRAHE27EIUESCHT. FWBSTIZEATATHR 10 6.

PNEEIEA - HIEE B - HAR— - BEEE - THFEH - NSET - FRME - EYORE - SHIAH - EHEA -
AT (2002) HMAERR LT ER L-AREEOBAFERE IS 2 NME OB A —FR13FEE DR E
—. PRISFESMERR T BH L AW FEOBAFEREREE (HFANBH) 75-128.

=5 f (2001) FAK - MFEERFH (OHEHRE). Hﬁi‘*%ﬁﬁﬁﬁ;ﬁfﬁ AEHRA ST ppl23e6.

SH # (2002) VYA 2 VINTOBIREEEOBN, BARMERSE 7 PFRSRR®EE 111-119.

BEAEE - 8F f (2001) AL BREAMELOUHEIRIZEET 28 CAGH. BARMFESKEWIERER

L
H H
Mo oM M
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EHE 51144,

FRE— - MEARGETE - G (2001) BEABFRN CORBERINE IR ZE. BMOHIE 10:
45-50.

HRE— - BAEE - BH 2 (2001) BEEARKREICL 2HESERA FEEOELEICRITTEE. HAKS
FREEMFESE 11215,

FURBE— - KIFEHEM - FRE—AT - A~ > 11 (2001) RIKIEH TD ) — 2 N)b b @GR TEIE S M- HAR A RTE.
HABGERERERRNRHELTE 11 64,

HkE— - BH - BAEE - BHF F- KB E (2001) b/ % - v FRKERNTURER B O EAERRE.
BAMA R ERR KM AR EEE 52137,

G S - PPORHE - EMRE— - B B B R AARE (2001) 23EAL S FATHIC BB MR
BZERE DB K OB RAI B DMK 2L, BAMERRRPWHIIE 112 62,

FHAZ - AR - ERE— - BAE B - BRI MR R R (2001) KFRBTYs
B =TI B A L BB OB, HARMEABREREARABEEEE 1167

IHEA - EME— - BEER - B R TAB—H - FEEHR (2002) WEXIICBYBH0 A, £
7 4 VA MBI 5 ZEHE L 1REE OB R IS E 28-39.

HRE— (2002) JBEREEICC S LOHERORER . RS ZERTIN EHH 27 © 4.

AifE B (2001) FRMIRIRERCER LG WEMT. HARBE 50 @ 14-16.

K. Maeto, N. Osawa, and K. Fukuyama (2001) Impact of Mast Fruiting on Abundance of Vespid Wasps
(Hymenoptera) in a Lowland Tropical Forest of Peninsular Malaysia. Entomological Science 4 @ 247-250.

BEFE, BiEE B (2001) AF - v/ FOMEBHEECEGTHFNNTHLE ZOMAERF -k oOfELE~r
L T—. HAEKFEZAE 831 161-168.

HIEE - /NEER - uthER - HHIAE (2001) #IFE S X T LI L BHKME b ¥ AREO & BT — U
THFEENR L L T—. OARFRGRIFMHER 1121 411

K. Okabe, T. Inoue, and K. Maeto (2001) Insect indicators of the Japanese sustainable forests - Introductions of
the C & I project and preliminary research results. Old-Growth Forests in Canada: A Science Perspective 44.

AIEE E (2001) “PRU124F |2 MU EHR TR L - BRMIR IR E . MR ST ZERT I E ST 43R 42 ¢ 32-33.

BIEE E - UESCR (2001) Ny ¥ r=eeny 7Y R NED HERG. B (BIETES) 251 9.

AIEE | (2002) b rARZEMEUCHRBIRE G 5. MEEHR 27 3.

MR % - RS - BB K- LB 1§ (2001) BINICBITABIEEES I3 ) A OBEME (1) —&I
BWRZRMICELT 2 IFVAVEEREICAN S Iy TOME—. A FF 7)) — VY MEAIRRE (k¥
WX B A AEWIRRERT) 50 1-16.

BIEE B - /INBET - LI - EHIAP (2002) GISIZX A Y AREOEBRERT— L v K1) 2 MEDIF)
T 2 L EDH—. ARICHBMRIFRRATHEEE 46 © 46.

FERK - giEE E (2002) ALY arEPA Ty TREOHEM TRV, BREBAR 37(4) 1 2-7.

BIEE B (2002) AEWpIRAR L U COBRMER. HE T D 5 - HMREMI0EORR L 4BRORE— (Z2EK
A R ERE B BR TR %) 391-379.

BEEF (2001) oS EED#zE (1), HAKRARMESTIMMEERESS 52 13.

BREER (2001) HAVIEORESRZHEL. FKEHERFAENRR T A 7 7)) — 21 105-144.
BEEX (2001) HMOKEFME ZFOBMERE. b2 L3 VWKERFEMI T U —X 109 : 11-21.
EEE®X (2002) TWHTN, Yuvey MVHEEE BRE. WETER 27 1.

BEER (2002) WAHN7OY =7 bAOEY A, HEEH 27 6.

BREER (2002) HHOSAIRRA N =X A, HEBE T FSEBERV TN ERE 81 14-16.
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BEH K- BAEE - BEH B - BRE— (2001) EARPUEIHE ) EEATROBRERE. HAKRZEERKESFMW
HEAE 112 66.

BEH OB BRE— - BARE - BH B (2001) B2 BARO LARBEERE TROKEE - AF (10144£)
—b /% (69%4) HOFF. HAKZERBETCHARMERERETRE 52 24.

EEEE - MEILHEA - EENEE (2001) AEFAEKREOTFHETVHOREME ST X — & OFFfi — 3 HIEH
AAEMNIZE TV OE —. HAIGHBIZE 10 © 37-41.

Y. Shinomiya, K. Takahashi, M. Kobiyama, and J. Kubota (2001) Evaluation of the tortuosity parameter for forest
soils to predict unsaturated hydraulic conductivity. Journal of Forest Research 6 : 221-225.

HEEER - MEILEA - BHIET (2001) HHEO HERREFRE TNV OFKLIRION T 2EAFEOLE. BA
WERRKEFMFEE 112 1552

FEEES - LB 8- HAF N - BEES - HESZ (2001) HFHNRED? O OWMBREERARICET 5 LQ
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