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1. I3IUBIC

AFFZHARDNTHZMR S 5 EELBHETH 5201743 HRICBI 5 A THORIH 1,018
Jiha, BER3ISEI M D)5, AFATHIL444 T ha, 1,904 G/ m’ THY, ThEFha
Ko 44%, 58% &5 (BREFIT, 2017). 2017 4 F T 10 4RI A TR T 662 HH m®
ERWErDHY, ) BAFATHRIL60% D394 HJim’ Th-7z (FREFIT, 2007 52017). A ¥
HHEICEUNT LR L, REPRWI L2, ANTELASELSFMINTE (K
T, 2012)0 AFIZEEMOIZELRBFTLH D, 2018 FICBIT 2 EEM O FEM KR 21,640 T
m DI, 58%IIH725 12532 Fm' ZFAFAED L (BHKEAKEERERETE, 2019),

2017 4F 3 ARBUE, HARIZBIF 5 A F AN THROEBAE I 11 ik z b e Lz— LB o554
Lo TWVh, 20 MMk LA F N THIGEFEAY82 Ji ha, HFA46EHH m*HY, wihd
RO 2% BEIZE EFE B, —F, BK - BEMASREER 2O, RTERTEKEBEIZLT
7 —Ab% K AHN (AR, 2015), AFEEATHIISHEMEFIITHEZ T <, 2010 4FI1213 8
~ 11 BRI LTz A, 2060 4E1213 18 ~ 21 #fkICREI L, 19 MR s & &
L2055 H 5 (HEFIT, 2015),

AF NTHROEEAACICHEY, RSO KEMAL & v o 72 &FORN, A4 XA
FITEL RSN LD, ZOFEBIILTLIHLNTIE R\, 100 FAEBOZF N THIZET
LIEAOWNIZEICIE, BELEERE (DBH), BMBEOKE (JFF5, 1987 #iK5, 2003 ; 17
PP, 2003 477, 2005), FEASEIC RIS (WIS, 1999 IEAKS, 2015: M5,
2017), HEEMHREHOMAR FHS, 2018) 2EFdH b, o0z En, AXFEHA
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T ER - 724 { OW5EIL, 1 D F 3P BOMRGNICERE S Bz 35 L LTiThbnT
X720 —, BMWEFOYENE 225 10° ~ 10°ha HBLO XIRK T, SO X Fiih A T
gl LA, BRHEIEICBT S 83 ~ 95 SEEM T O ER®E (KES, 2000), fEE
VLIZB1T 5 80 ~ 100 FAMTOM B E (A - ATHE, 2005 5 AFES, 2005), FRLEICEITS
75 ~ 2 AEEMSTO T RERIA (T - FIER, 2002) Z LIRS, 100 E4EBO 2 FANTHIZE
FTHWEIA SNV FEREE SN D AFANTLHOEIRALICH 725 T, EIHO R R
DHMBLEZHL72012, BHFETHEHOATEATRICOWT, ZOEREFEMICIEET 2
ZLITAEETH D,

Z ZCARIIFETIE, 20 AL DLRT 2> & A THRD &R AR, 100 FEBO A F AN THE L A
FHRRERATIEHEA CERTIER) ICBLTHBAELZ TV, BRI & MRS I 5
HUR L OB % 47 - 72,

2. Hik

2.1 AEHOBE

AT, ERPEBOREI, EREEORE (LH35° 8 ~ 12, B 140° 5' ~ 10,
W 50 ~ 370m) \CALE T A (RRUKZ RSBt 2 4k ay B S A0F 72 B M I 3 38 Ak T 3 308 Ak
2012)o [FITEHBE AN OWEHE R L BN T (EE 300m) 12815 % 2000 ~ 2009 4F O 43 &R 1
14.1C, FHERKEIL 2,253mm THh 5. HEIIHE SRR B aiEe L, e s,
s, Ra, BKAPD b, TEEEL L TROSKIICE DN, MBIZSWEr BT 5,
FMIEFE R D 37% (825ha) DSATHTH Y, RDITEI - Y DM 5 SF R0 KMk &
AFTA - A VEPMEET AR RN E o T b (TR RS 22 Gy R SR B
JEEE T IR, 2012) 0 A TARORFEBEIZA FHRFMART, v/ FIRITE WV, HEHE
% (1894 4F) M5 5 30 £, AN THRNOMAEEIR2FHEBAICITbI, ZoRIZEREkNE
fRIMLT& 72720, SO NTHBE KRS 5o F72, WHEMBIELIET O 1835 ~ 1859 4F12
RSN AFATHROERFT %,

22 AEFHE

FAANL 2018 4F 9 A5 12 HIZHhT TIT o 720 R TREHROHMIANE 2 S, 100 F48 (fi
FAEDS 1919 4ELLHT) DAF AT E &4 To/NIE (HfERT 199.9ha) 2Lz (K-1), =
NED LIS, WENRETLAFANTH Bk 101 ~ 125 4:42) %5130 AR, SH5 0Kk
M2 AT 2300 7 s AR (P 17.84m OFE 7 0 v v, HHifk 0.1ha) ZE%E L7z (X
-1, £-1)o HEEMIIBWT, NY T4 GNSS ZEH (Garmin GPSMap 64s) (2 X O HLy i
DONLE PR i Z sk L7z (-1, -1 GNSSHIfZ T, Hub i BTk LT 15 B/
PIERRE L 228, | MR T o0 RIE T — 7 ZBUS L, FILHR 24T 5720 F72, SHE
fr (8 J71), MEFHE, #HmE N, FH, Mo 3 X4, #hm o (BR, biE, 503 X5)
RN X RIS L7 (-1

KRR 2B T, DBH25.0cm BLEO & AOMHE L DBH, #5 (GFEMOAR, 1 X7
YERL), HFE (AF v/ *0k) ZillE L7z, DBHOWEIIIWRAMHL, WEx
12m & L CHl—5 1A 5 0.1cm BALTHIE L7ze B CHlEARE 2 KEEAROH 2 11X 2]
BRE R\, BHE & T EORIE I Vertex IV (Haglof, Sweden) ¥ 7213 TruPulse 360 (Laser
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Fig. 1 Stand and plot location
Note. 1-30: Measurement plot, E1-E8: Experimental plot, S1 — S3: Plot in a very old plantation

Technology, Inc., USA) Z i/ L, 0.1m H.A7 T 3 [BHAIE O T3l % Glsk L 720 22 35, 2 D DFEAEHE (Plot
No. 1, 3) TIE—HOVAROAEEZ WAL, AEERTHE MM Naslund ) Z/ER L THKD
DVAROBE ZHEE L. T2, EEM I EICTRBRAOHEE (HHIZX D 10% B2 T) &k
fr 3 DR 4 % Fldk L 72,

T/, WRTIERICDH D 112 ~ 121 4D ZF N T ARG 8 2T GRERM) &, [HEWEIZ
VIRTICHEER S 7z 156 ~ 184 SEAED AF N AR 3 2 (G E#hh) 1ICBIL C, EEOREN L
SATH 7z B 9 B, SBHA TIE 2014 412, F 00 7 2B 1d 2016 412, HE O E W
EHPITbONT W5, /2, BEEHKO I S, S8 LB LTI 2014 FISREITDIL TV 5,
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F—1 HEHOME, Mime i

Table 1 Plot location, stand age and geographic conditions

PlotNo. #3 /i & ERE Mt PlotEl &E MESL EMNA NECE MNER

(ha)  (m) (o

1 45 C10 v0:@@R 1896 123 0.1 167 W= 420 Pig 48
2 28 Cl AR 1906 113 01 274 @ 36.0 g 48
3 28 C2 BIR 1910 109 0.1 264 47 375 g L
4 2 C5-a %BH 1902 117 01 198 & 3.7 g 48
5 11 Cl1 4R 1906 113 01 231 WA 305 EiR M
6 18 C8 F#iR 1913 106 01 223 = 359 g M
7 21 C #®/R 1915 104 01 294 & 243  PfE i
8 21 C ®/R 1915 104 01 312 ©& 200 REiR T8
9 18 C8 TR 1913 106 01 253 dJtE 33.0 ER M
10 18 C6 ®/R 1912 107 01 273 dtE 333  HfE ™M
11 6 C1 raih 1909 110 0.1 277 TEE 431  RBiR M
12 6 C1 ek 1909 110 01 250 & 468 EIR M
13 12 C1 mE 1909 110 01 265 = 38.0 g M
14 38 C2 fogis 1917 102 0.1 258 it 307 g i
15 5 C3 ®&/R 1915 104 01 289 W= 333 ER M
16 46  C2  —HRK 1894 125 01 230 @A 37.0 g 48
17 46 Cl1  —#FK 1894 125 0.1 299 w7 17.7 & 48
18 38 C7 738 1903 116 0.1 285 TFE 397  Hhig L
19 39 C3 {Z/R 1908 111 01 329 = 42.4 g L
20 45 C10 v0:@mR 1896 123 0.1 123 ®= 38.0 g M
21 15 C5 MERAR 1904 115 01 285 @A 2710 ER M
22 28 Cl AR 1906 113 01 273 W= 391 ER i
23 12 C1 mE 1909 110 01 263 = 23.0 g M
24 35 C2 KB 1901 118 0.1 242 A 15.4 & L]
25 35 C2 KB 1901 118 0.1 246 7 6.3 FHE L]
26 44 C18 FHER 1897 122 01 163 = 42,5 % o
27 45 C10 ¢3@FR 1896 123 0.1 160 dt=E 37.6 % M
28 44 C8 FEAYS 1914 105 01 229 ©& 285 g M
29 43 C5 MR 1918 101 01 217 W= 379 g 48
30 30 C5 AYEZR 1915 104 01 212 ®A 1.1 ER Fi8
El 27 C4 BEAE 1894 121 1.1

E2 2 Ch-a RE1S 1903 114 0.109

E3 2 C5-b %25 1902 115 0.073

E4 11 Cl1  4#R 1905 112 0.54

E5 11 Cl1 #&18 1905 112 0.141

E6 10 C1 #&28 1902 115 0.034

E7 38 C7 =%%35 1903 114 0.037

E8 46 C6 —/& 1900 117 0.057

S1 40 C5 4& 1859 156 0.81

S2 16 C2 #HELE 1853 162 1.22

S3 43 D2 WsRE 1835 184 0.1 301 ®g= 340 ER i

1~30:4Z%54, E1~E8: B, S1~S3BEftt *MEBIzFEEEOHT
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WTNORED, AXODHB EEOADHEARNETH 2. 7 RBISOD W TIEET A TH
NTWhid o272, 2018 4EICHE#EH & [Fl— D 732 X W B A 2175 72,

2.3 Pk

E oI, e Lz AF A TSR Ok F, 1974 BB, 2016 ; PEE 5, 2006 ;
2019) MO HERGIRIEZ BN Lze MOHERMEE LT, AF O DBH & i, EREAT
MR, ha 70 VARAFEEE, MOWEWTTHRE (BA), HOo@HE Mo o6 >% v
7z (B, 2016) S Z°C, lhad7z ) EAL 100 KDOVAR FEAREEHZ LA FHS, 2018),
T/, BEEMOWEZE 0.1ha LK E L L2z, #iETay MEERETHBICHET L
JEFNTIME -G0S 280 0EEBD H 72 (10 270, £2°T, ¥ DBH & F,
PR EIZAFORTHEILL, VARREEKE L BA, KOMEIEIAFE ) F2H5bET
L7z, 72, LRATHOBE & IARERE D L1, HERMER Y A7 4 LYCS 3.3 (http:/
www2.ffpri.affrc.go.jp/labs/LYCS/) % AWV T4 71 v b I %KD 720 MM,
WRTEHMR O [HBMEE] GIEER OB 2 2L REMER) 2wz,

WA ORI, RAGVE, Y4 X5M0, MESZHED 3 2OBLE» BTV, ZhEn
BoEE 7z, RAGVEOREICE, DGR, Hxg, Bkt SEEfEo4o0%H
Wiz B E L, PR ANE U TR % EE MR 12 & B MR IO % M3k 0
MM E RS (LHE, 1968) 0 AFDOVARREEKE L FEAEEBE2OHELL, HHEE
WIZEATc & 2 TIERE Ry FHE T 7 J 4] (RMEAHFZERT, 2012) ZEMEICHER L2, H
SRR &L, RREARTEE T 2 A ERO# A TH Y (REFIT, 2018), LREAT
BEx kil Lz & EONVABMOFHN Y 2R3 (FFF - /N, 2016). JBIRIIE, 7
KOME (m) % DBH (m) THLZMTH 2 (BREMS, 2015). RFFETIEFHHE (m)
% V¥ DBH (m) TErL72MH (RIRIL) 2R L7z, BHERF L, #EIcdy 28Rk (6
ALK TEEIVAE) OFETHL (KRIFIT, 2018) AHIZE TIE I8 & IS 3 2 P8
HEROHEG MohEREE) 2R,

A X554 OFGEEIZIEX, DBH OERE & HEMRED 2 2% 72, FEEEIE DBH 45745 O JEse Bk
%, ZEREIE DBH OB E ehehE T (WIS, 1999), MAESRREOREEIZIE, R
REHA (AF - €/ %< DBH Sem LL LOKRAKAY)) ORBIERE L BA, oMK, K,
ZRRETRE, BLOTREMADBED 6 D& 7z, ZAEREIE Shannon ® A’ (1) & L7z,

H’:_Ziilpilnpi (1)

22T, SEHHE p i FHOMOMAKS LRI ED HEETH D (Begon et al., 2003)
H' OFHRIIE, KENTE - BOEHRE H AU XK ERTZE O H RIS L 5 [ SRR DR
7127 A (http://cse.fra.affrc.go.jp/yotak/tayodo.html) % i L 7z,

MoHEAE (P39 DBH - P98 - LAV - RAREERE - BA - S HHED & AL
88, BAGVE (I - A - IR - BHERSR), 4 X454 (DBH EJE - ZE)fR
B, WAZRE (RAEHAROREEE - BA - O - BB X ORI - TR b
BE) DOEREIIOWT, fEH, B, EEEko 22U BIT 5 Il & R A2 RO
7eo Frz, AFNLAROMES L KT & OBIREZ BATI TR L7z, BEHERISH L TiE, e
B & OB &2 1T 5 720

BRI MR, 142, 17-36 (2020)
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KIS, BEEEMICB T 2 4 DOMDRERAE (739 DBH, “F3glm, SEARKREEE, o)
IZDWT, BT OFARATH 2R & & ITHBIGHT 247V, FRRE AR o B 2 7047 L
720 EHIT, INS 4 DOMGMEAEE VT2 A5 =08 (=2 v NHEE 7+ — NK)
ZATV, 100 EEZAFNTA (R OFIML 24T o 720 MROTHERUE & ALIE R, MR o
FIEER 7NV — T TEIHER L, ZV—THITHRE L 720 SBITRE L 72 2 F AR ORI Fa b
T b, WorfME (73 DBH - “P3ofe - LEARTIOM S - SARKREEE - BA - #RH ),
WRHER, RAGOGIEIRE OIS - A - BRI - B RER), ¥4 X5ffEE (DBH
DIEJE - BERED, WES RS REFAROREEIL - BA - oM - ML - ZRRES
B THEMBARKE) 2onT, KEEEODHZHMNFTHTEL, &7V — 7 OEPRIRD & o5
R DFF B E RN L 720

3. #@ER
3.1 BRI E M BE
3.1 PRMERK fE & a5

HAEMIZB T2 6 DOMASHERE S L WA IEEICOWT, &2 O L R EL R -2
IR o AF DOV DBH & PIfE, LREATFEBEICHET 2 &FEOFIHIZ, Theh
46.4cm & 26.1m, 30.7m TH o7z, —F, REHITZZNZEN 472cm & 31.5m, 35.6m TH Y, F
B (p <001, t#E) & FEARTEEE (p<0.01) 2BV TERENE OBICHEE R 25
WHN, T/, WEEHKIZ 73.8cm & 31.3m, 34.5m TH Y, FIY DBH 2B\ THRE#EH & o
WCHBEREPRDO LN (p<0.01). AFXOFH DBH & FHEE, AT ES L OMRE
=217 (@a~c)o VARBERHIMI LT WINIREZEILOEIBHALN, WKL
DOINCAHERHBIZRD SNhh oz,

AF (—fhe ) FrEt) OVAREEE L BA, HOMBEICHT 5 4EEROFISMHEIZ, %
NZN 4793 & /ha & 75.9m*ha, 960.2m’ha TH - 720 —F, REEHOFIHEIZZ N 2N 604.8
A /ha & 102.2m°/ha, 1,508.5m’ha TH ), BA (p <0.01) LM (p<0.01) ITBWTEHR
& ORNCAHE L ENGRD BNz Tz, BEEAOTIMHIE 198.6 4 /ha, 78.6m’/ha, 1,190.1m’/

Fo-2 AN, BB, BSOS AR CPIO AR )
Table 2 Stand composition and site index for measurement plots, experimental plots, and plots in
very old plantations (mean * standard deviation)

TZ2E 3 BRI BB R

F#5DBH(cm) 46.4%10.6 47.2+8.6 73.8+5.9

FigtE(m) 26.1+4.7 31.5+4.2 31.3+1.4

FEARTHBE(M) 307144 35.6%4.0 34.5+3.9
SIARAEBE (A /ha) 479.3+£198.5 604.8+£223.4 198.6+123.3

BA(m?/ha) 75.9+17.1 102.2+10.4 78.6 £ 46.5

MM /ha)  960.2+£271.1 1508.5+224.1 1190.1+736.6
HIAIFEEX 19.1+£2.7 22.0%£2.6 20.0£2.1
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Fig. 2 Relationships between stand age, stand composition and site index for sugi plantations
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ha TH Y, VARRBEEICB W CTEER L OMICHERENRD BNz (p<0.05). ML AF
DYVAREEE, BA, MM L OBREK -21R7F (d~fHo WINDHBRELRIELDENALN,
s & ORI E MBI S ko 72,
WAL TG R RIS 2 SFEHE L O Il 19.1 TH o 72o BRI O ML 22.0 TH Y, ik
EOMICHEERENRD LNz (p<0.05), BEIHOTFHHIX 200 TH Y, HiEHE ORI
BRETBDOLNL D o7 ML AR E OB E R -2g IIRT. KRERIFSDEDNA
L, ML OMICHBERMBEIERD b o Tz,

A2 BABVEEY A XS0

I BT B 4 DDRAGVIEIRE L 2 DDHY 4 X5MIFEIZONT, &4 O3 & i
WAEE R -3ITR T, RAGVEREDH B, Pk & M3 2 S o FI i
0.71 £ 16.0% THo7zo FHE (2018) &, AFEHMALHKEXF G L L 728 %G oA &
LT, PRHH0.8, AR 15% P HEYTH S LI L TWwb, ZokEE2ZRE LA,
PR R I e AR o 2 15k, MR Tl etk 4 H25, ENZIREKRGTH 5 L7l
SNize —77, RBHIZ BT 2 R LR & A @RI O P, £hEh 085 & 12.0% TH D,
WEND RN & ORJICEE R EPRO SN (p<001), T2, BWEEHOFEYEIZ 048 &
30.3% LRABEVEIZ/NE L, PRI (p<0.05), HIXTEEE (p<0.01) & HICHEHEH & ORIC
AELRAEDVRD bNTzo MimE PRI, N BEE OMREZH-31IRT (@ bo WTND
RKERIEEOLDEDRALN, WimE OMICABELRMHBEIEED LN o7,

RAGVEREETH 2RI E B RRICH T 5 2o P, FhEh 573 & 38%
Thotz (F-3) HIREAT80 ITEWE (76 ~79) LLETHITEERIREL I hS (K
IG5, 2016) %%, TIRILDS 75 28 2 2 MM 2 Ao 720 — T, BHEREZIT 40% Az TIC R %
LR LW s (B, 2016), FEEEM AR 6 BILL L TR RED40% LT & o 720
ARERH & B E RIS B AR TFHEIEENEN 676 £ 430 TH D, WINHIEER LD
FICHBEREDSRO bz (p<0.01), & IERE, BERELOBBRER -3 17T (¢, do
WIFNDKERIELDENALN, & ORICAHBRMHIERED SN 0o 7z,

YA XGATEETH 5 A X DBH OEPE & EERENC BT 2 &R oI, 22 0.41

FK -3 FREN, BRERIML, B SR ORAG CEELT A X AERE (PRI RREE R )
Table 3 The degree of crowding and size distribution indices for measurement plots,
experimental plots, and plots in very old plantations (mean * standard deviation)

RAE M AER 8= Ek
INE 3 0.71£0.11 0.85%+0.06 0.48+0.26
R EREE (%) 16.0£3.0 12.0=1.3 30.3+19.6
FAREE 57.3£6.6 67.6£5.2 43.0£4.5
BERE (%) 38.2+8.1 — —
ZE (DBH) 0.41+0.52 0.39+0.37 0.48+0.51

ZER# (DBH) 0.23+0.04 0.37+0.05 0.31+0.01
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Fig. 3 Relationships between stand age, the degree of crowding and size distribution indices for sugi plantations

S HEH 28 20FT &R 1 DT ROARER L2,

Note. “d) Crown length/ tree height ratio” shows only the data of 28 measurement plots and one very old plantation

in which the height under branches were measured.
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F—4 BAEHONAELHERE CPolEERE )
Table 4 Vegetation diversity indices for measurement plots (mean
+ standard deviation)

RIAEIHARRNEEE (4/ha) 615.7 + 330.6

RIXREEHHABA(M?/ha) 89 £ 6.3
RIREHFHAME(m?/ha) 60.0 = 56.0
RIREFATELL 12.6 £ 4.1
RABEMARZREIEK 1.99 + 0.37
TREHEEHRE (%) 43.9 * 31.9

£ 023 Thotz (K-3)o —FH, ABHOFHMEIX 039, 037 THH, T biEMEME DR
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Fig. 4 Relationships between stand age and vegetation diversity indices for sugi plantations
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Note: The analysis was performed using Euclidian distance and Ward's method.
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Summary

We studied the current status and characteristics of stand resource and structure of Cryptomeria japonica
(‘Sugi’ in Japanese) plantations aged over 100 years at the University of Tokyo Chiba Forest (UTCBF),
central Japan. The mean and standard deviation of sugi stand volume and average diameter at breast height
(DBH) were 960.2 = 271.1 m’/ha and 46.4 = 10.6 cm, respectively. The sugi stand volume and average

DBH showed large variations and there were no significant correlations with stand age. Using cluster

BRI MR, 142, 17-36 (2020)
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analysis with mean DBH, mean tree height, stem density and stand volume, our study sites can be classified
into three stand groups: A) Stands with relatively large average DBH but moderate stand volume, B)
Stands with both relatively large average DBH and stand volume, and C) Stands with both relatively small
average DBH and stand volume. There was a significant difference between the stand groups for average
DBH, mean tree height and stand volume. The current status of old sugi plantations may have been largely
influenced by stand density control as well as site quality. The diversity of naturally-grown woody plants
and floor vegetation coverage were not so high, even in the old sugi plantations with relatively low basal

area and stand volume.

Keywords: Cryptomeria japonica, forest resource, old plantation, stand structure, vegetation diversity



