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MHYIKFE) Emms GRIcHi2 v $fEE) 2lE L 7«
(K—38.2), 272U, HiH D BRI RA TER
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E LAY iiT7 NS T8 A VA NI o B/AN=Y 2 AN B
SIHARE LT, RRRESEE B, e, &
MERA, fm EoE, #m oK, & o e
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LAY © KPR UG 0 $AE T 1, LRBIEE
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WS ZARICHIDY O SE S DI, R TH - 7,
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RREEE2.0~2.5m, AFREREF2.5~3.0m%E/RT,

IcETES R, A0, RHmGERA, FHi o e
1M O SFR % S EUTE A 72,

FZ-3.L, HEAIHESTOMBEL RS, il

D ERIE S EARTCHIA O KR D &5 O S Ak HE &
Licdxd, EHBEREBEE (p<0.0D) THD,
BLIHT11366% T H - 7o HRITHNAY 0 SR S, RocHhss
DKFEE S, RHBEGRHEPEETH > 1 EZRIE
EREE (p<0.0D) & pHmER A @<OOD‘(%G
too IRIHBIRELE L vy UV 5 AT, WIcHih b ofR

£-31 IRTENYOKS S &ITHER
A — - oo D B Tl 0 KR
» e T T R =T e e R ETTTTTEY,

ORI 1.0~1.5m 29 —42.5 81.1 0.798* —36.2 86.9 0.779*
1.5~2.0m 35 —2.7 —10.7
2.0~2.5m 19 31.2 24.3
2.5~3.0m 19 38.6 50.6

FHEERHD 0~ 9 12 —23.6 31.5 0.408** —26.0 44.2 0.525**
10~217% 15 —8.9 —19.2
22~33F% 38 3.3 —1.9
34~44FE 37 7.9 18.2
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[H] 10 1.8 4.6

E 103.6 50.8

HHRIRRE (RUERED

0.809"* (0.659)

0.810"* (0.656)

1: B, B, BlcfY, Bp(d)H,
2 Bofty, BLEL Bloﬁ” Blp#d,

* % 1 p<0.0lCTHE



Wi bW ) 2 RO BN RFERSET, 2%H
IR WL E RE 4 IR IR E RN T d - o,
REEESERO R 3713, MEFRIRIVEERED -
too Z O IIECHIA 0 K EETHEETH D, Mot
HHAY 0 $RiE 5 C I3 AR R S 2.0~2.5m & 2.56~3.0m &
TR ATICREBODL - 12, BlfERHO 2 2
T, ERABKEVIEERED - 1,

3.1.3.3. RIEEEERRICAH-SIHEEN A & RTHH
Y DEaf%

FimfEREE SRt v $E S ORERE A 5 &, [
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kK, 1987 &) LRI TH -7, BHOWBEE (7
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TOEHZZ T CRAHICIES & ZIHET 7)) »31F
/025 E AR BT 2 (UFHE, 1954)
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@ 3 IEREHELO~15m, ORRER/S
H1.5~2.0m, AFFFEETZHE2.0~2.5m,
A B REBEEL5~3.0mAE R4, KD
BRI, SFERouH 0 ghiEs () R
mRg (0 ~OlFERTH 5,
FERR L RS RLO~1.5m
y = 0.46x + 49.3 (r = 0.285)
TR © RS L.5~2.0m
y = 1.02x + 73.8 (r = 0.391%)
MR RS R2.0~2.5m
y = 0.83x + 110.2 (r = 0.381)
— B R T 2.5~3.0m
y = 1.27x + 109.9 (r = 0.532%)
72720, *3p<0.06THETH 5 Z & ERT,

0 10

MEERA (F)

3.6 MEDEF LIRTHH Y IKTROBFE

@ 3 FERHEHELO~1.5m, OEFmEMS
PE1.5~2.0m, ARKRFERSH2.0~2.6m,
ABRIFEREEE25~3.0mERd, Mho
BRI, SR b KRER () oftH
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y = 0.25x + 104 (» = 0.202)
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y = 1.06x + 11.5 (r = 0.499™)
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—RUHIR | RERE S 2.5~3.0m
vy = 3.20x + 16.3 (r = 0.838"™)
7272 L, *13p<0.05, *i3p<0.0l1THET
HbHIEERT,
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2.0mPl LT, BMEEFPKES L > THRcH»sy
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&, MRICHIAS O DSEE LMK T OSBRSS 15 &,
RO UM A U TRt asloch o< GF, 1987)
lLThb, ZOBBOERDFER, Riuh o I
DIEED S F TOREBISTERE L2 (Reth» o
KPR OB, $ESS 3NS5 5 (RICHD D
EE QW) 1« FHE (1980) &, ZEEHITR
FOREMNEL 8-> Th S, HIHn v KEE BN
EAREL LWL EEMELTVE, 51213, 1R
JLHIS O R &L 55 &, #iA o ko EicE T
Besstzsh, HotHiB Y & LToENR x5
ETH D, NEDBIRITTHA O &35k 2RA L, HRoc
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32 AFAIMDOEMIKREE ZNICHET ZIIHER
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2 FARGE S ORI ARG 51, 9, &
PRI D AR AL ASFEAE LT W\ B 5T D 41k 2 B & v ic
TLENENRD L, THbE, HEFEDRF AT
R (KT, 49 0EWE % E T = 2 Bk
DAL B &% TRk &93) 25 L, fMAEK
HNORTBICHEL e oD AT 2 2 EPNETH 5,
C OB, SHORFERITBOT, b2 f
ETBEVICHIBHTE 3,

Aif (3.1 T, FHEEOKERREEL L b —
T ZIRICHA D ITO VT, ZTOKRESERES
2 IRARDBERDREREEE, KOTHEORE N
HRREGERATH B EEHLMIT Lz, UL,
EHEEOEZREIC IMRICH 2 b Ofhic, EsiZEh
T2 [#pdhasy ), BEsiriEd 2 THirh], B
B LS ICEND [HEN] 75 RIEREN S B,
KREITIE, oMo EERESERL T2 ¥ ALK
DESMARDLAHIE L, Bk & ST R & o B %
it s %,

3.2.2. AEMLESTE
3221 AEMLEAERLE

HAMIE, ATET B.D R L7102, FTOFEEHIT
Hb, TIT, MAREL THEREREZT-7 (K
#3.1.2.2) ¥ 0 ORI, RocHis v #HE RV
AT, RES3mOMOINEN BT T X 5 RE O
»o % [#HihA v/, ZToNE T TELVIRE
DREWHIA D & [Eiha b K] & Ui, RDO#E
PREE LT, iRonirnh (Rocih2s © o5y © o fitws o
#ri8), WocHIn Rt 2 b RSy T Dl DAt
EoE), @ifrn RocHis o oy & EhTo
RO, Mt (BEofmE <o frid), —
X (Bmonk), #L (Mwadkox) ofFfic
DV TRCER L 7o

3222 MADBEEDXS EMOOEMKEDE

2 FANTLTHOEMIR I &, ErE (1986) & Bk
(1987) Z=ZZICER L e [ 1ok - T3
i L 720

9, xR FEKRKITHOWT, oIk @S
(e 9 2) %, RocHis n KRR & il
O ORI, WEEED»S 3 XIS L 72, B2
ald, oo v /KFEE=Im, »-> [l /],
o, WINOWEEELAONE P -cbDE L,
Eefald, AME L CORMAPRETE S &2R
o B, WITHiA O IKEE> 2m, F 723
IR EIEREE GRocfrh, Rocdlh, @) B
Shtcbos L, #eEcld, SRIIKETS L
DPHIFRFCEIRWI & Z2RT, [eFal @@L,
fE2EbE L, B2EbIE, A E L TCof AL
MTERVY, BACKET L@ NFTcEs L
ZRT

DX, HHAHDO R FEWRAD GRS [ R
B OZEHRICTE 1T 5 2 F i KM A PE i 2E AL 1E |
(I BIEAREGES, 1981) 1224 Tk, oL xDAK
W BRI L Lo, TR 13, 0 B.D B&
U (8.2) 1tk - TRD I,

IRAREEA = REEaD RBEHEE / FIEFEE
KO0 +vrrrrrre e (3.1

WHIER = (RAREaOAMEE + KA
DRBGEIE) | FAEFETE X100 -+ (3.2)

2CT, BMEAR R FARMEEKE L TORMD
R, RMEBIR X FEARME L TCORMOIEEE L
720 BXMREN1002 B A 725E1E, BMRE100& L7,



BRAREET001E, FHEHIA X FARMEFER, b2 0 IF R
FEAME LTH Ttk d 5 2 & 2R L, BRARE O
3, TN DEMDFIAAN R W &EERT,

3.2.2.3. IHEE & FAKEE DB O BRAT

THIEE R AS AR I R 3 T I, oL 1K (H
the Tk, 1995) %PV CHENT L 7co SMGBEIEE, BR
PREEA & RMKIEB E Loy BMIZHI A L7 8 B
(RERCEE, 1w, RUETAL REEERE, Mk
DO, MEOIE, AHoReE 11 05
BT RS, R GL AR,
M ORI, TEHOSER (A%3.13.2) & L7,

3.23. HEREEE
3.2.3.1. AEMHOHR

HEMD O S E R, FiattE, EEROAK
ERE, BAEROABERE I, FHEIC L 2EHSK
Ehote (F-382, IOy d 2 IUERREE

£—-32 PAEMSOME

#
FRER () 14~35
SR S E 2 (em) 7.9~29.8
5 (m) 3.6~19.0
RO AREE L (A /ha) T171~3944
2R a OARKAERL (AR /ha) 0~3733
{4 b OARECERE (A /ha) 0~2727
{2 ¢ OAREEEE (A /ha) 0~1765

13500~3,0004 /haTd v, BEIEAZO~100, R
JEBIZ11.3~100 & HTT = 17z,
ENTNORBEFEREICB VT, XFEHRRICHAEL
e S WETLRED A O N B o T BN BT 4
BEIG EHEARSIEBIRE LT, £-33ITR L7,
fet2 L, WotHI 0 I R TOFEMRSITEL TV
fo¥, FRITHRESEH - 12, Rouihrh ERTEIN 35
PR LML B, RIS IR ER S E2.0mPl R

£33 WERREN QRS EEE
[E T BT 6)
m)  Boohh BocEn wEh WERn X ALY
1.0~1.5 0 0 6.9 10.3 10.3 0 69.0
1.5~2.0 2.9 2.9 51.4 20.0 22.9 0 88.6
2.0~2.5 0 10.5 73.7 36.8 42.1 36.8 100
2.5~3.0 21.1 26.3 78.9 31.6 26.3 42.1 100
1: i K] b oD,
%34 Z¥ATHORKECHTZIHEROEE B | EIH)
— - SR A SRED
. PTANS B T U mBRE | Rar | vv v (wiBRE
R 5 R 1.0~1.5m 29 31.3 77.5 0.707** 10.3 30.9 0.581**
1.5~2.0m 35 9.5 6.5
2.0~2.5m 19 —19.1 —7.0
2.0~3.0m 19 —46.2 —20.6
R 0~ 9pf 12 12.5 22.9 0.303 —0.0 12.4 0.244**
10~217% 15 16.5 8.3
29~33RF 38 —4.1 0.8
34~44F% 37 —6.5 —4.2
B D HETTR i 28 10.9 22.8 0.247 1.9 11.3 0.187
Sl 64 —2.9 0.6
[H] 10 —11.9 —9.3
ESNEIDARIA 1k 35 —17.5 13.2 0.197 —2.2 5.9 0.127
g 20 5.2 3.7
2] 27 1.8 0.3
i) 20 5.7 —0.3
45 LZCEA 37 —6.8 10.6 0.178 —2.0 3.1 0.092
WS 65 2.9 11
TR 62.5 89.9

HIHBIR S REFRED

0.743** (0.552) 0.611** (0.374)

1:BefY, B, Blc#!, Bo(d)f,
2 Bo%, BefY, Blp#, Blefl,
* % 1 p<0.01THE.
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A KT, AMAEFEMD AR 2 AIEM: 3K
WEEBEZONB F I, BRE LT, BMREEO~10& 90~
1000 i i K € DAL S\ & ESKFT & - 72,

CHREB I, EMEEFEL0~1.5mO A D 9 X
T, BLULS~2.0mOFHEIDTT.1% 5, 90~100D
MR TH -7 (M—3.7, mEEZFH2.0~2.5me&
2.5~3.0mTIF, AIREEIO~100D HHESHE D i & =0 -
72o L2 L, BRBREEAMOLIT T, ARSI 5 0]
REtE DR VRS & IBLL 72,

D& D ICHREHEFENIRKE VI ERMENMKL 72
5T EE, fERoMmdE (B, 1987 {£Rk, 1990 ; Ai

M, 1999) &—#HJ 3, hik, EEOKZ IHES
D2 l:l:W' T2 (EES, 1968) 7c¥, EEHEHEDN
EEICRTTHENPREY (F-33) T&itkd,
HAMKICEW TS, FRICXZB END P@frhick
D, ZAFMEEOSHHMNEIRET TV S (Hirayama
and Sakimoto, 2003a, 2003b),

A FNTHRORRMEIC 3, REBTZERPRKECE
LTW/z, LML, WUBES W%Té% ;é&%
FEoEooEhAbhi, &I, Hi(?ﬁ*%%’?(%l 5~
2.0m&E2.0~25mDOEMEADHE N T, T5O&
MRED 570, RFEEEELL~2.5mD 7 — 71X L
T, MREEAZSRIELE &9 2 8 b T iﬁéﬂ‘ﬁ{vﬁf‘i
WAt (-85, MHBERHMMPAETH>7D
FEEEE (p<0.0D) &Rlmeslm (p<0.05) <, L
v R R &R RS R L D K& -

7oo L7l o T, WEMEELS~2.5mDHIETIE
IREERE R E & b ICRITER A & MERTTm 28 iR EE A
OB LTEY, INOBHDICX 2BMHEDIL S
SDEAEKELLTVEL I ENEZLND,

B oHTHECBERT 2RImERAo 22713, 9
JELIF TR REL, 2L ETEr -2, Thid, #l
A 15~20 T R ¥ O AN L <, Vi
PEMETREELLRAENZVE T EHE UNA,
1990a) &—#d 5, < REOERHP T
TS DILMEIT D & DME T 3 12 O AR @ FBIR 7 [6] s —

EEY, BrhowERL s (G, 1969 5 KA
5, 1980), T &H, FEMEAHIEL TIOR3 T
BIEVERTSH 3 &K TE D, S5iT, 2HMFED

$ﬂmfii%®ﬁ%@@%m_&ﬂ%<(m#,
1970), ZD7cHIc A FEWARKOKENELS T, &
EOZEMMPE S 26N D 5, —F, #HHE
FA2ELL LD 2 a7 BEL -0, BEOBHIT
DIRHIERG P 5 (UFH, 1954) 72D ThH B
LEZOoND, ThiE, FUBESEEORTIE, £
ERANRKE L2 BERITHB O BRELBY, =
OB FRERMFEPIRE VI Lm0 T & (i3
D ERRT 5, T, FEERANKE LS S/
ENALEIRRBICS D (&8, 1966), AZLEITE -
rEEOBEIC X 2 BEIE (KR, 1980a) MHET
22Eb, BMEEETSE 2 ~RNThHhrEEZD
N5,

£—35 HEWTREIS~25mICEITERFAIHROBMEAICKT BIIMERD
FE HEL RS
ES AT A — e Za7 vy miBIRE
B R 1.5~2.0m 35 12.3 34.9 0.454**
2.0~2.5m 19 —22.6
R 0~ 91 9 17.2 45.5 0.459*
10~21/% 7 34.8
22~330 22 —10.7
34~445 16 —10.2
Rk T ik 12 26.1 39.0 0.395
-y 35 —6.4
L 7 —12.9
Rl /7 i 1t 17 —11.9 26.8 0.307
® 14 14.9
L] 12 —5.0
] 11 4.9
SR= 4t AR 20 —12.8 20.3 0.293
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& BNAROHT, RhOEEE, AT AA14m, H
JIT A317.5m, = )IA513m, I T A316m, Mk 0 A3
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F—5.217, LEAR O BHTER] o Mg e 2R A6 % R
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2 EF ARG EKMIT, 2 F o TEMbo@EE AL SN

25

BJIl I FE3
20t

(m)
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=

=
[=2)
o
32
o
=N
o
w
o
N
(=]
—
o
o

£}

#

BJIl I E3

066 56 4I0 36 26 16 0
REENSEADFET-EH ()
®-57 HENEBRE

FRRERF, BRI X5, ST oftho
JNTER 2R T o BT OFE R A TR



fo (5474.3), AEORFEHO 2 ¥, Bk
L2 B EEMEH O R FEMMOFFHER LTV 5,
I, MR - O, BRI -O-MicbVT, #{E
HcAEET 2 2 F LA OBEOHKIE, Th oo KRR
A & MK DEEIRE A S AT, hS<v L
FRIEHTHY, ThHY EILEBIRKAREH TH B
EEZOND, 12 L, o=y Fh, 2FE
[EEFIchERR S N ES B AHTH S, TN 6
HEMTE, AFORKEEMKL (F-5.2), =¥
FREARICRICH DS D BSEEL 72 (F—53)s THLHD
FHEMTIE, FHEEICLZZFOHEEPHREARR (B
4741, 4.3) MRE LT EMHERSN D, [LIER
DT HTYDOERRE, AFXOHEEMNX>HIFICHE T
HLbDEZEZONSE, TNHD 6D, AkiE
M S IRAE L 7o BRK T B B rTREHE D E Vs

5.4.2. RE¥RMKEEMOBEKRE & LT O

Fn O 2 F AR EMI T, 2 F EEAO
FHIRT RS D JEHE X 0 (K - 7o (BE4E4.1), —F, &
HECHA L RO 2 F LEARO IS, HifL
WODFEBEL O Eir - 72 (M—5.4), £ < DFEMT,
2 ¥ FEAORE L, LERS LEAROBEX OS2 -
2 (K—5.3)0 1z, AT - DT, 2F¥EEKAE,
L oltEoEWEETH - 72 (K—5.7, LD
L, AREEEAIIT S, P SRt E AR © B
BAFE, BRI ALEBICESN S T & EK
KICETHETEEIEEZRLTV S,

FAHI O 2 F FEARE, HRIcHins 0 o3 NS > -
fo (F£-5.3)s AFEMAT, RICHIA D O/NS W
HiE, BT oK OHEE L D BEREEN KX
WwoGE, 1987 T EESIELTWV S,

2R THRAME, EBRC, Y XF35, 70,
w4/ F, I XFERFMED S OVETENZ 0 - e
(£-52), TOTHAEMTE, 2FLEEAPDLESLE
@R, Bokt MBE] 20 MHro/h %
RTMARDZ ) - 72 (£—-5.3) #HOFIRA THIA D
IN] TS5, B O REKERE TS RIS R © olE) LS
FT&x b, MmEE ] & s/ OMAKRSHMIH
tcxssdsE, COTHAMTIE, AFLERE
INEER AR A RE S MRABZ VWE VR B, TO
THRAEMO MM, RO 2 £ A THROMKS T
I L TH 2 b0 TIRIEL, (GO LI O
MELO K& -7 (X—56), Lich-T, TDT
FAHE, ARMAEMREEEZ R T X 2RI L T
WBEADBIENTE D,

HIFEH TR, MAROBOTZIRNEL, LIER b
BEMEOPPEN T Y=y s F03BES 2T Eh

5, AMHFEAEIEVEVZ 5, 2L, #E20m
WET 2@ AME LTERMLTOSE T 05, EREEFE
EREIRETZSEEZL SN 5,

PDboZ &Ehs, 2FRREEHRORRARSE L
THAMAE A2 &, EZER L THEHNIE AR A
REA ML L 7oAy, I3 BRBE R 2 FREE 2 155 L 724K
MThbE, ADHTEMTES,

FJINT « T OEZMIE, 56~58FHIT 2 F A fEFk &
nictk, MY Pz omOREEENTONB VX &
LI EEBEAON S, ZHEHO X FEMHICTE VT,
2 FEBARDIVFEARF ORI E L, T ZHIELTH,
TR & L& ZITlRT0em/NE W TH - 72
RIS, 198D, ik Ems, I X+ 538 EGHK
PEIRERSET L, Tho &2 FiEoRe, RBoodhs
D 23 LR/ S WEMR IS 2 WIRBE S MR T b 411,
ZOF FIE LT b BEREAIRMDAT T % 1l HE
Wb sdEFZEZL LN,

F6E XFAMBEBEMHORKRKICKSHE

6.1. BHY

IRIERI DR T 5 A F ARG E R OB A& L
T, FFAE D S WIAERES FE T 28610, ftho
T 2 bR U CARM A EEMR ARSI 5 2 & (55454.2;
By, 1991 ; BRI, 2000) BEEINTWD, L
L, ZFREEGERICE T 3BEROME (EFES,
1995 ; GH 5, 2002) &<, ZohRiE+micHk
AEE TV, T, LEMPEETT S HIEB AL
HoBrf (BIEB, 1991 LR S, 1994) ©RIARESHA
RSO CKES, 2001) 1ITBd 285 & /D70,
PRk 2t d 5 &, ARk o &R FENIC
HBIEBBEINE, TORY, R F ARG
Thik a1t > Ao - BEMZE, B L T 5
WD B,

AW TIE, TREERDNRET 5 2 F ARGEE I %
EHARAZ DAMAEEMRANSR T 5 729, Briiliiz1T -
foo AT, BRRIEMOFATERY» S, BRiko
NRERRE T 5,

6.2. AEH & FHE
6.2.1. HEgith & BiEME

PREGERER (3, I RIETREE T =) IET (H @ SIRELE )
M) W ORIER NIRRT 2 2 FATK (545420
FEH) TiT - 1o,

T TITid, BET 2 2 FEMORo it o A8
INE K BDSEE AR S O, RESITIHAME LT
RF MG O S OETESEE L 72 (554%4.2), DT



Lip o, TOHRMOBEMIZ 2 F & IRTER RS
B ARMAEEEMICTERIE L 7o

6.2.2. HEAMIDRTE LHBRRARBOMSEE

19904E 6 H, BR{XAKX (544nf), FR{XBIX (644nt),
MREZENX (356m) @ 3 > DX % &G L 7o, &l
BRX THEEE 2 combl EoMAKom AT (B,
Mo, e iRt & e & DEARIEEE 21T - 72
%, BRIKA - BR TRk % E L 72,

EAX TR, 2 Fo2fk, BLOTREHIEOT
BTk 2 (BB, 1992) TH - T, BHEITK
SRREADIBEVILESZFRARE L, T sPADIA
W AT NTHREI Lz, 22T, BIEOREEE, K
SRICEAS Y, BEiA Y, BOEL EDIE,, MR
DINFEITE > TORS (HHEREHEIZE) TH b, B
fXBIX T, R ¥ &ILIEER GREFHIE < o jFim i)
EbiT, BBICKERREDITOHRREZTHRAE L1,
COXTIE, BEAEEHESHE T 2 BRSO
RKDOHELE L, MEEXICBWTS, FREBXE
[6] URHECHRAKR 238 5E L 7o,

F—6.11z, SHABRXITEB T B BRIKETHOMKSHEE
T o BREHTO 2AKEE (fESHER=2em) &
9,448~12,33274 /ha T, HEMEEXAMOX LY Z» -
foo BREETR DO ARBEE L, MREKAXDIZ,4004 /ha (3
NTHEA), BMIKBXM74854 /ha (3,8364 /hah

BEA) ThH -, HWEZEXDOBEBAL, 4,4104/ha
TH -1,

B ERENC B 2 S E R 2 cm Pl L o [ IER O FE
13, BRERAX & BRIEKBIX 328, MEHZEX0324FETdH -
foo BRRRE UCIREERTE I, 3R O PR
EASWIEIS, I X+, *4/F, 41 vHTF, 7
V), FFF, FNY, IXF T, IXA, XAV
WIS, T, FUYNE YNV IF, YFY
T, YIAUN, UTIZXNT S, ~NYFY, U~
FHTF, TRAFF Y, Y77 VIDINETH -1,
BRIGAKIC G117, BRIKBIC ($14%E, MEMEZEXICE
3FEDIELE LTz S XF, A/ F, A5 ¥ H 5,
WFNDORBRX T O AHEEN S - 2o T SLS
T, 3HBMXEbicASNEEE, 04, bF
F, 00, VSAUNTH T,

X —6.112, 19904 D g m B R 21 %2 /K3, 1990
ERREANIC B VT, A F ol ERMESEI, RIKA
X & MR SE X D30 2 — 815 04, B KBX A 1114y
Mam Ui, BRERATOILIEM O EE RS HE, o
NTORBMX THITFREZ R L, BRIKARK TR, H
Ro/NSWT 5 2DIREMDZ  rikE i, BRIKB
XTld, BRARDAOHKRKIZbRDESN b0 H
D, BREKick 2SS BEERS MO DL, BREKA
KiFEREL D - 12,

BRI OB S H 1E, 2 ¥, HE#E S, TXC

&—6.1 1990F (2 & [T B BRIKATR DM BIE

19904F « BrfXAil

19904 « BRfkiz B (%)

REEE Mo BE OO mm fesmeee gEe Do ey TR
(& /ha)  (cm) (m) (m /ha) (& /ha) (cm) (m) (m /ha)
kAKX =¥ 1029 8.4%+4.0 5.1%1.7 6.9 1029 8.4+40 51%1.7 6.9 0 0
TR 8419 3.2+1.2 4.1£0.9 7.8 2371 3.7£1.3 4.3£0.9 2.9 72 63
EORYAY N 9448 14.7 3400 9.8 64 33
FREBIX =2+ 1444 7.9+3.2 50*+1.4 8.2 1025 8.56t34 5.3%15 6.8 29 17
(BRA) (994) (8.6%3.4) (5.4E£1.4) (6.7
TR 8385 3.6+14 4.5%1.0 10.0 6460 3.5114 4.4=£1.0 7.1 23 29
(BEA) (2842) (4.5%+1.4) (5.1£0.9) (4.9
VAR 9829 18.2 7485 13.9 24 24
(HEAD (3836) (11.6)
MEfE2EX 2 F 1208 56+2.4 3.8*1.1 3.5 — — — — 0 0
(BEAD (1983) (6.1+2.3) 4.0=1.0)0 (3.2
T TR 11124  3.3+1.7 4.0+1.0 11.7 — — — — 0 0
(BEAD (3427) (4.1+1.8) 4.6=1.0) ( 5.4)
ALK 12332 15.2 — — — — 0 0
(HEAD (4410) ( 8.6)

1 WEE 2l EoTRKIZ> W T OfE,
2P R A TR T,

3 BRMRIRIC B T BERIBIX L MHEHEX DA » INIEERAZRT o BREKAKIE 2 TOREARDERA,



OERBRXKIcB LTI mEZ R L (K-6.2)0 Hif
SO E — Nid, BRIRAXTIE, 2 FDLTER L
D E VRIS IC D - 703, BRIKBIX & HEEEX TE,

WT, MSEREEEZREL, BEEXs L, B
JEIBHENEEEE LT O N A AEICH 5 D% LE,
zhnPIAETEE Lic, 2001E0FHETIE, FlRD

2 F & RIERS TR UAhE P
Z FERAR O Mg S EE &

BRIKAX & fEfEZEX = h <

I2dh - 1,
R i,

niTwt L,

» - 7z (Steel = DwassiiE, p<0.05),

6.2.3. BRADHE LMAEEDKIL

ARBEAHA 1, 19924E 8 H, 19944E10H, 19964E10H
19984E10H, 20014E 7 H, 20054FE 6 1247 - 720 1992
~194F DB T, BRAKIT>VT, Mo E & b
EARIE L7, 1996~1998FE 0 T i3, HRLAKICD i,
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200
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BRAZAR - R

0
246 8101214161820

PRIRARR - L ZEH

0
246 8101214161820

X—6.1

kA, BXZh
Fhick L, MERZEXD/NS 9 5 72 (Steel —Dwass
WE, p<0.05)o IATEMTE A DSBS S,
FRECBX AR &

MosiE e L BhsoHE, FEEXSZTV,
X OBRALAD LERICSWT, MySiEEz R
E L 7o 20064 D& T,
Ml s L & B 2 HE L

L7,

6.3. R

KizcoW\WT,

6.3.1. BEREIHLNSEEESH

/ha,

BEBR - R¥

Lo

BRI AR H3T6%,

20064F 1T B 1 2 HIAR DAL, BRIKAXKAHI2,6924
PRk BIX /32,8427 /ha, MEfi3E X A33,17474 /ha
Th >t ZN5DI990FED B AR T 5 &
B X BIX A3T4%, M2 X 5372%

BEER- ¥

4

24 6 8101214161820

PRILBRR - [RZEH

24 6 8101214161820

| RS - LI

7

246 8101214161820
= E R (em)

1990F 2 & 1T 5 WS EEES

246 8101214161820

FHIEEROR, BB BRRKR, Ak sUADHAREZ RS, 2
F (BB ZIRTER (FBO <3, fitdho zr —uhikgin s,

500
400
300
200
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X—6.2
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[
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HfE (m)

1990 2 & 1T 3 b5

FHRIIFEROR, BEO BER&KR, AkzRzh s DADOHAZ RS, 2
F (B LILEER (PO TR, Mo 2 r —uhiiRis 2,

S B 2 em Pl _E o #k



Th - 71,

X —6.31, 20054F DM EE M ERT ME
B2 cmbl EoMAKIZ o 2 BRAROE GIE, Bk
AX DS Z F92%, JLIERTS%, 41K94%, BREKBIX A5 2
F83%, JLTER8%, 4{Ak64%, MEEZEX DY R FT76%,
JLEER42%, 2RATUT D - oo BRI DK
GEBRARET 2) o2 id, WEEENNS» -/
3, MEMEZEX O IRIERTICE, MEE R 0)7(%“%%&
ARDBFEAEL 720 20065 1C B 1 2 HROR O Mg iE
ZF, JREME I, KBRXHETR
(Kraskal — Wallist& &, p>0.05),

M —6.4i1c, 20054E DRSS ERT . R FHK
K, REBEHRAL &, HficksBEm0RIs>EN
KREM ol AFFRAROE S, & oalifX

fAbchb\')f_

BT IE, IRTORRX T, LR Ez ik
WO ZE IR L 72, 20066E1IC V0T, R FHER D
=, BRRAX S HEEENX X b K&, REBERAK
D E 3 EREEBX M EREAX &N L O RKRE D -
7z (Steel —DwasstE, p<0.05),

6.3.2. BRARDEE

20005 ICAEF L T icERAKI > W, BE (1990
) ofiEEREEsEERERORGRE, K—65
IZRT . BRARDOMEERRERE, MEENKEL,
it,%é%%p*ﬁk%mi&k%<@é@ﬁ%?
Uco WM EmR & fmERiERICE, 3T
ﬁ%gwﬁmf,x#,ﬁ¥M&§E®m%%%@m
»ohk (p<0 0o

ICBOVTY 2 WA AR L oo ILIERBER AR O S

AREEE (K /ha)

AHEE (K /ha)

BREEAR - R
200

100 a
0. . 73

W E

fRtkBX - R¥

:mmﬁ

DB EZE L T, BRADONSE

= |
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= 2416

10004 ]
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Oy 890 14 18 22 26 303938 2 6 10 14 1622 26 3034 38 2 6 10 14 18 2226 30 31 38
MEERE (cm)
E—6.3 2005FIcB T3 HEERESH
FHREERAR, AkE3ERARUAOMAKZ RS, 2F (L) &L
B CFB) <, #fitfho 2 r —vnsiiis %,
200. PRIKAR-ZF ~ BREBRX-RF BERX-X¥
100 7

It

ol

2 4 6 8 10 12 14
PRAKAR - LR

1200,
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16
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PRXBR - LA

W%W%W
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e PRI

Vs

2 @W@%ﬁm
02

2 4 6 8 10 12 14 16

= (m)

—6.4 2005%EICH T B iERESH

RHRIZBERR, EKEBBRADAOKAZRT, 2 ¥ (L) LILHE
B (R T3, o =z r —vpskis 3,

4 6 8 10 12 14 16



1.4 1.2 .
@ 12_ X# /,’ 1_ r[\%*ﬁ‘]‘ A A ®
~ A
S - 0.8t
il 08 o '
% : 0.6
O 0.4
fal L a7
g 04
Z 0.2 0.2
0 0
0 20 0 12

1990 FE D IZEE (cm)

X—-6.56 BRACHEMSERELWEEERREORRK

20054 ICAEF L TV IZHRAKRIZOWTRT, OBBKAKX, ARKREBX, @
FHEfZEX 2R g, KPR (WA - B A, s8R - BRIKBIX, S5
FEZEX) (&, MosE R RO HERESEENORYFERTH 5, FEMMDOR
3, UFNoEB0Thb, 7L, Dgr: MEEEREE (ecm/4), D: 1990

FoHER (em) TH b,

2F «BREAX D Dgr = 0.062D — 0.007  (r

0.815**)

Z2F « BrEBX : Dgr = 0.069D — 0.156  (r = 0.803*%)

2% « WEfEEX : Dgr = 0.086D — 0.189

0.1156D — 0.079
JEEER « X BIX : Dgr = 0.102D — 0.095
[LEER « SEREEIK © Dgr = 0.100D — 0.089

JLZERT « BrXAIX : Dgr

(r = 0.836™)

(r = 0.656**)
(r = 0.582*)
(r = 0.763*%)

22T, *Ep<00lTHETH S I EERT,

Wi 8 e BRI T BT 5 7o, WEEEE 2L
ARET2HGHOTEIT, ZEHEEK L, 2FF
AR D RS ERRER I, BREAXKPERKBX X 0K
Eh ot (p<0.08)o JREERFTRRA O Mg s iE Ak &
3, BRECAXDERKBIX, ik & D K& -7 (p<
0.05)

6.3.3. WS EBEEFDEIL

—6.612, 19904 5 20054F F < o s Wik i &
FFoZAt e IR, 19904ERR K DOl it &at GF
BRAZEGEL) 13, MERX > REBX > BREKAX T
b0, TOBKRIEE, 2005FEITBVTHEED LD - T,
19904ERR iR Ic B W T, MaEWrE & ic o 2 Bk
KOENAE L, BRERAXD100%, BRIXBXH384%, #HEfiE
EXDBINTH - 72, 2005412 B 1 2 BERARKDEIA 1,
BRECAX 2399%, BRIKBIX2396%, MEEMEZEXATI% T H
D, REBXEMIEEX TERARDOEGHARE -
2o 20054F 0 iy = Wi &5 T & 19904EBR & £ o fifg = iy
G oEZWHENEREE T 5, FFERAZED
oW R R 1, BRERAX & BR{XBXA330.4 0 /ha,
MEFEZEX 2329.Tnf /haTh - 7o T DA, BIKA B
X EMIEEX DAL, 0.7nf/hal /NS -, BEOK
oW g E R E, BREEAXA30.2m /ha, BREKBX A
30.7nf/ha, MEEZEXA326.2m/haTh - 72o T DIGA,
PRk A « B EMHEZENX O 213, 4.0~4.5n /haT
ot

6.3.4. LBAROEAHEE L WEHEESET
19964ELIBIC DWW T, EBAO AR & s Wi
BEoHoZE, K—6TI0RT, BRIFAXICE T 5
LEOBERA (LEERAET Z) LBREBXO LE
BEAR, AREE, REWmEasts b, SXEE
HERS L oo MEREZEXIC B 1 5 FEE AR O RKEERE
13, 19981 13 KA « BXDO FEBERADL2METH -
foh3, 19984FE A 5 20014F 1 A i T Az L, 2005
AT IBRIKA « BRX & bK< 5o 7c F 7o, HEfEZE
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40 B 7

30} W
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SEERS
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& ()
X—-6.6 WEKEESTTORIL

FAEICBVT, ZlBEREARK, HRARKBIX, A lH i
(X Th Db, FHUITEHKR, BED EREKA, Oksdzh
SV DMK E R, 1992~20014EDHIE I, BHARD %,



X o4 FBAROAREE Z, 20014EI1C ZBR{KA « BX
DI3~1LUETH - 72 h%, 200541 BIR{KA « BRD1.
I~1.2(51c & TR L oo MEHEZEIX O iy e i &5t
i, 2 bBEATE, BREKABXD LEFEHRALZEZ
U<, EEERATIE, BRKABXoO EEHERA
DOBERIRTH » 7co WEEXITBWVT, 2 LEAR
I E® 3 BEHRADE G L, 20014F (3 AR E T 74%,
I = W T RS & 21 T 78%,  20054F (3 AR 1 ©83%, My
SR A T8% T H - 12, 12, MHEXICHU
2 20014E D 5 200654E £ TOWIHERESR L, 4 FEA
T34.0nd/ha, LEBEKRATIE4.6nd/haTdh - 72,
F—6.212, 20054FIcHB I 5 FEROWEERT,
2 ¥ EEARE, 2@llEXT, 9NTHEBRAKTH - 72,
IRTER EIEARIE, BB &KX, JEFAY
HAEL 72, BRIEBXIcBWT, & EBARICHT 2EE
WARDE G, AEEET2%, MEkmkEaitcl%
L, INED o o, BRKBXIZB Y 5 LIgOIEFBEA
FA S FEHTINITH - T, WEEXICE T2 E
BOIEERAKRIZ, Ny avFE, vUNSHIF, 7
Yoy /F, 7Y, 45X HhTT, IXA, TNY
FIOHTFTH - 12,

6.4, BE
6.4.1. BRRADEZRKRICX T ZRIKDELE

B DI S iE 2 & s E AR R, R
mH ol (K—6.5), THbbL, BADHKSERE
EE G A RKETD > 7o, [AIROFERDN, HH

3400
3200 ¢
3000 ¢
2800 1
2600 t
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1800

E (XK/ha)

i
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#

H=F NOF:N -

40

351

£t (m%/ha)

30 ¢

WEES

25 ¢

=
™=l

20 ¢

EBRDOM

15 Lo
1994 1996 1998 2000 2002 2004 2006
e ()

X-6.7 LEAOAHKEE, WSEHEESFTORL

ORBIEAXDBERA, ARKREKBXOBEA, @36
ﬁ@%t@mﬁk A (2001~2005%) iﬁﬁm¥E@$
FEARERT, FEAKR, KFETFICET S EEART
Hb,

%k —6.2 2005 T2 LEARADHME

IRBCERE Tt s LR fofe g v T R
(A /ha) (em) (m) (ni'/ha)
FREGAK =2 625 21.0+5.4 13.8+2.3 22.9
L BEAG2 1434 11.0+4.2 10.3+1.8 15.6
& EAR 2059 38.5
BREKBIX = #7 435 22.3+4.8 14.3+1.7 17.7
JRIERS 1553 12.343.9 11.4+1.4 20.2
(HREA) (1506) (12.3+3.9) (11.4+1.4) (19.7
ESNREYN 1988 37.9
(HREA) (1941) (37.4)
fEfEEX R 2 281 18.1+3.5 11.61£1.4 7.4
JRIER 1994 12.6+5.5 10.4+2.1 29.7
(HREA) (1601) (12.5%5.1) (10.4+1.9) (23.0)
& EAR 2275 37.1
(BEA) (1882) (30.4)

1 PEERE R A TR Y,
2 EERBETHRARTH 5,



5 (2002) Ofr-febpfkic b REa N TV B, Mg
BRSO+ 1 XREM 2B/ L e 8o O R,
2 FEHRA D My B R E R I BREADRKBX £ b
K& L, IREBEROR O & E R & SR KAX A
RIKBX EHEfEX L O K& oTc, LIc->T, B
R D s 2R E, BRIFARDS RS R oo v
A Bo

AR H S (2002) &, @ &4 4 v Nt EpER
T3 2 F AT B VT, AR TL9%D Bk
(BRERAX E[E UKL ) 21TV, B, 5 4 8%
OfERE LT, MSEZEREROWERSEZENO[O]
JRERR O E A, HEIEEX X BREXTREL, Bik
L O MAROBEREESEEE N EREL TV B,
AT, UFEFOMES FEBRXETEN T,
COETEDORITEL - 7, I (2004) &, 7
U, wEAH N, s DB LT B LIERK T,
FERDO AR TL2~45%D Rk (BREBIX &[4 Uk
KA 2TV, BEE 6 ER O e E R E =
MEX L DBRIKKXTREDP > 722 %2R LI, KRk
DOABBRRFR L, BIKAXD64%, BREKBXA324% T
Hote (F—6.1D, BIKBXTHBA DM EEEEE
HBRRKEL D> D, BRIKRBED» > 12t EE
AbNb,

6.42. MHDHEHEEREES L UHKRSBEICXTT
SREDEE

Mg =B 2 2 cmPd b D WK CTEEL U 7o Mg =5 Wi i
BEFTd, 19904ERK %A 5 20054F £ TOWHFENKE
EiE, BREKAX EBREKBX R LT, MiEEXIEE N
500.98ETH Y, BRIKA - B EMEEX O 13D
Ththok (M—6.6), LERLZTTHEL WS
Wi aet, sl zoZ o Lricd, 3HEBXIC
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Summary

In snowy regions of Japan, unsuccessful sugi
(Cryptomeria japonica D. Don) plantations (USP)
in which sugi trees are damaged by snow pressure
becomes a problem. The purpose of this study is
to construct measures for raising the economic
value of the USP from the standpoint of
silviculture. The study area is the region along
the Sea of Japan in Gifu Prefecture, central
Japan.

The deepest snow depth (DSD) influenced the
condition of the sugi plantation most strongly,

and next, the inclination and the longitudinal

section of the slope affected it strongly. In the
area of 1.0 - 1.5 m DSD, most of the survey
stands seemed to come into the timber production
forest. In the area of 2.5 - 3.0 m DSD, few stands
seemed to come into the timber production forest.
In the area of 1.5 - 2.5 m DSD, the inclination
and the longitudinal section of the slope would
affect the success of afforestation of sugi. In the
area of 2.0 - 3.0 m DSD, there were stands not
calculated to come into high forest.

The sugi trees planted in the USPs were low in
density and in height growth. The stem form of
the planted sugi trees was bad due to snow
pressure damage. In all of the survey stands, on
the other hand, broad-leaved trees lived. The
density of the broad-leaved species was low in the
stands with many canopy trees of sugi, and high
in the stands in which weed cleaning or
improvement cutting had not been performed for
many years. Eight broad-leaved tree species
appeared at a frequency of not less than 30 %. It
was considered that mixed forest with sugi and
broad-leaved trees was just as good as the goal
type of USP.

For the typical stand of USP, the stand
structure was analyzed. Tree height distribution
of sugi trees was bell type, and of all of the
broad-leaved species was L-type. Tree height of
the broad-leaved tree species was high, and of
shrub species was low, relatively. In this kind of
stand, differentiation of layers was proceeding
because of the difference of the life form. It was
considered that this kind of stand would develop
as mixed forest with sugi and broad-leaved trees.

The stand structure of USP was affected by the
tending work after the planting of sugi. In the
stands in which no tending work was carried out
or only weeding was performed, the broad-leaved
trees grew with the sugi trees in a canopy layer.
In the stands in which improvement cutting was
carried out, the broad-leaved trees grew under the
canopy trees of sugi. The height growth rate of
the broad-leaved trees was about equal to or
larger than that of the sugl trees. Using this
result, the height growth model for the sugi trees
and broad-leaved trees was presented. This model

indicated that removal of broad-leaved trees



during improvement cutting was a factor for
resisting the development of forest after the
cutting.

In eight 40 - 69 year old mixed forest stands
with sugil and broad-leaved trees, which developed
on the sugi plantations, the stand structure and
the process of development of the forest were
analyzed. In the seven stands, broad-leaved tree
species with economic value (Quercus mongolica
var. grosseserrata, Castanea crenata, Magnolia
obovata, Cornus controversa, etc.) were growing in
the canopy layer. Many of these broad-leaved
trees and sugi canopy trees were fine trees in the
stem form. The volume of these stands was not
less than that of the sugi plantations of the same
age, and larger than that of the broad-leaved
forests of the same age. These forests would
become the goal type for USP for expecting
timber production. In the other stand, Alnus
hirsuta, which 1s a species having low economic
value, dominated, and most trees were bad in the
stem form. In this stand, nevertheless, was high
forest which reached 20 m high. This forest would
become the goal forest type for expecting
environmental conservation.

The improvement cutting test was carried out
in order to investigate effects which improved the
USP with broad-leaved trees into a timber
production forest. In plot A, all of trees were cut

except reserve trees. In plot B, only the trees that

competed with reserve trees were cut. In plot C,
no trees were cut, but reserve trees were selected.
At 15 years after the cutting, the basal area rate
of reserve trees in the canopy trees of plots A, B
and C was 100 %, 99 % and 82 %, respectively. The
stem diameter growth of reserve trees was larger
in plot A than in other plots. The growth
increment of the stand basal area was almost
same for each. Therefore it was considered that
improvement cutting was an effective operation
for improving the species composition and the
quality in the USP.

From these results, the limit of sugi
afforestation for the DSD and the management
plan of sugi plantations in snowy regions,
including the 1improvement of USP, were
presented. In the afforestation limit, it was shown
that sugi afforestation was possible in areas with
less than 1.5 m DSD, and impossible in areas not
less than 2.5 m DSD. In the area with 1.5 - 2.6 m
DSD, it was shown that sugi afforestation was
possible except on steep slopes and/or concave
slopes. In the management plan, the following
method was given: firstly, diagnose future
possibility by the condition of planted sugi trees
and mixed trees at each step after planting;
secondly, orient toward the most suitable forest
type according to that diagnosis by performing

Improvement cutting.
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.= Maackia amurensis Rupr. et Maxim. var. buergeri (Maxim) C. K. Schn. INEAR
PR AP Betula maximowicziana Regel =N
PR Acer crataegifolium Sieb. et Zucc. (E¥N
T YN T T Acer rufinerve Sieb. et Zucc. =Y/ N
VAVAN S Prunus grayana Maxim. =N
I/ F Styrax japonica Sieb. et Zucc. UNETN
TV x/F Celtis jessoensis Koidz. AR
2N Daphniphyllum macropodum Miq. var. humile (Maxim.) Rosenthal E¥N
A HA S F Viburnum furcatum Blume [E¥N
AN aEY Lindera umbellata Thunb. var. membranacea (Maxim.) Momiyama AR
rTAY<HF S Prunus sargentii Rehder [N
A kavw Ulmus laciniata (Trautv.) Mayr = N
HI=y Larix kaempferi (Lamb.) Carr. mA
FoN g Phellodendron amurense Rupr. =1V N
F 7V Stachyurus praecox Sieb. et Zucc. (LN
7 Castanea crenata Sieb. et Zucc. =1/ N
TF Zelkova serrata (Thunb.) Makino =N
TNy F Alnus hirsuta Turcz. A
= I Acanthopanax sciadophylloides Franch. et Savat. =W
aNnyFIHhTF  Acer sieboldianum Miq. [E%N
awal Euonymus alatus (Thunb.) Sieb. forma ciliato—dentatus (Franch. et Savat.) Hiyama AR
=N S e Acer micranthum Sieb. et Zucc. UNCV N
R/ VI Pterocarya rhoifolia Sieb. et Zucc. =Y/ N
H 7N Carpinus cordata Blume (=N
U7 yF Symplocos chinensis (Lour.) Druce var. leucocarpa (Nakai) Ohwi forma pilosa (Nakai) Ohwi KA
Htrvay Zanthoxylum piperitum (Linn.) DC. E¥N
v/ F Tilia japonica (Miq.) Simonkai =
I Hh N Betula platyphylla Sukatchev var. japonica (Miq.) Hara A
2 F Cryptomeria japonica (Linn. fil.) D. Don =W
=¥ Weigela hortensis (Sieb. et Zucc.) K. Koch (EZN
7 LN Magnolia salicifolia (Sieb. et Zucc.) Maxim. INEAR
55/ F Aralia elata (Miqg.) Seemann (LW
g awNg Lindera obtusiloba Blume (E¥N
FavIHFEs 5 Prunus apetala (Sieb. et Zucc.) Franch. NN
VS NYN ] Corylus sieboldiana Blume [E¥N
V)N Euonymus oxyphyllus Miq. AR
~F o/ F Aesculus turbinata Blume =R
;Y NF Stewartia pseudo— camellia Maxim. [E%N




EZ S I
FFA<F Sorbus commixta Hedl. UNETN
XV T Rhus javanica Linn., pro. p. UNETN
VARZAVES Hydrangea paniculata Siebold E¥N
NA STy F Philadelphus satsumi Sieb. ex Lindl. et Paxton (LN
N FIHTT Acer japonicum Thunb. =N
Ny YRy Styrax obassia Sieb. et Zucc. ANV N
Ny avFF Salix bakko Kimura (=N
N FEY Kalopanax pictus (Thunb.) Nakai [N
b/ F Chamaecyparis obtusa (Sieb. et Zucc.) Sieb. et Zucc., apud Endl. =Y/ N
SRR PATS Euonymus macropterus Rupr. (E¥N
7 F Fagus crenata Blume =R
A/ F Magnolia obovata Thunberg [N
~ a3 FEuonymus sieboldianus Blume AR
<N VY Y Hamamelis japonica Sieb. et Zucc. var. obtusata Matsum. AR
IR+ Cornus controversa Hemsley =N
IXF I Quercus mongolica Fischer var. grosseserrata (Blume) Rehd. et Wils. =W
N Betula grossa Sieb. et Zucc. [N
NE e Ligustrum tschonoskii Decaisne (E¥N
NE S A SN Viburnum wrightii Miq. (E¥N
NE =AY/ Meliosma tenuis Maxim. (E¥N
LTHF VA Rhododendron albrechtii Maxim. (E¥N
YFIE Fraxinus mandshurica Rupr. var. japonica Maxim. =Y/ N
Y75 Viburnum plicatum Thunb. var. tomentosum (Thunb.) Miq. A
Y=oy Rhus trichocarpa Miq. ANV N
Y=7v Morus bombycis Koidz. UNEN
Y+ 5 v Populus sieboldii Miquel =Y N
YRy v Cornus kousa Buerger ex Hance UNEEN
YeEIY Acer palmatum Thunb. var. matumurae (Koidz.) Makino [N
Va7 Clethra barbinervis Sieb. et Zucc. UNEZN

10K (1983) 1Tk B,
2V RO EIRTEX 2y (ER, NEER, (KK (&, JBAF - AT (1971, 1979) B R ORI (1983) 2&#&1c, WSS
BT 28BHEOEBFD Lzl L TvE L,
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