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Table 5-1 Altitude, inclination, stem density and H (mean tree height) of Sugi (Cryptomeria japonica)
plantations and adjacent broad-leaved forests.
IR AR A NTH ==
e s Broad-leaved forest Sugi plantation S{ﬁﬁ%ﬁ
. . f
No. Altitude Inclination . KU/ b)) BB e o RHGE/h) B adiacent
(m) ) = Density H K Density H broad-leaved
Forest type (stems/ha)  (m) Age (yr) (stems/ha)  (m) forest(m)
aFF - I RAFTZRMK
1 220 26 ond. stand (Qse - Qc) 1,200 20 58 640 25 90
aFT - IRAFITZRMK
2 230 31 ond. stand (Qse - Qo) 1,200 15 51 720 24 100
3+ T 2R
3 210 28 2nd. stand (Qse) 1,100 16 53 960 24 50
TSIV - aF I KK
4 210 28 ond. stand (Qsa - Qse) 1,400 12 53 720 25 50
3 XF T TR
5 450 12 9nd. stand (Qc) 1,000 18 34 1,200 19 50
I XF TR
6 450 13 ond. stand (Qc) 1,000 18 34 1,520 19 50
3+ T R
7 100 8 9nd. stand (Qse) 1,200 13 42 1,040 22 50
8 240 12 7 F RIS 300 25 36 1,120 18 50

Natural stand (Fc)

1~ 6 iXAJIEMERBIERE, 7 - 8IANEFAAEREL,

REBHOAYEE LBHEILBOEEROATH DL, HEEHEOR Y Hik, M5 —1 TRENTVES,

No.1—6: at Ishikawa Prefectural Forest Experiment Station. No.7,8: at Ishikawa Prefectural Forest Park.
Stem density and H of broad-leaved forest are values of upper-story trees. Distance from adjacent brand-

leaved forest was measured as shown in Fig. 5-1.

Species name are shown in Table 2-2, 2-3.
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Setting of examination plots. Number of trees shorter than lm was counted in five 1m X 1m plots,
and that of trees taller than 1m in 5m X 5m plot.

Fig. 5-1
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Table 5-2 Number of broad-leaved trees (=1m high) in the plot at various distances from adjacent broad-
leaved forest.

INZERS MR & O R EE
B Distance from broad-leaved forest CH X TRRE EREFRN

Species Total X *-test Habitat
—10—10m 20—40m 50—90m

B Tall tree

msyuly (Qsa) 5 5 * —10~10m
7 I AFs 5 (Pg) 21 28 40 89 * %k %k —10~90m
<35 (GjB) 6 6 * —10~10m
Z71) (Cc8) 4 12 16 * 20~40m
a3y 775 (AsF) 9 2 11 * —10~10m
3 X475 (Qe) 7 1 8 * —~10~10m
X7 NF (CjL) 13 1 1 15 * % —10~10m
TYEIY (Aa) 9 1 10 * % —10~10m

/NEAR Small tree

eHaF (B 18 3 21 * & —10~10m
& Shrub

27 Y44 (Hh) 3 11 14 * % % 20~90m
EATHE (A)) 23 7 10 40 * —10~90m
£3IU4FT (Rp) 1 1 12 ¥ % 90~40m

R — AEEF O (24:24:9) TEHE
% 0 5 %KETHE (p<0.05), ** : 1 %KETHE (p<0.01), * *x % : 0.1%KETHE (p<0.001)

Expected value was calculated by the ratio of the number of plot in the each =ection (24 :24:9). Species
name are shown in Table 2-2, 2-3.
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Table 5-3 Number of broad-leaved trees (<1m high) in the plot at various distances fro
leaved forest.

BERRIL T & OBEEE T L LB OB BA (1 mEH)

m adjacent broad-

IR & OB RE

e Distance from broad-leaved forest CEl X e FERERRE

Species ~10~10m 20~40m 50~90m Total ¥ -test Habitat
EK Tall tree
7 AXAFF T (Sak) 5 * —10~10m
TUNT AT (Ar) 9 % % —10~10m
77 I XH 25 (Pg) 31 39 70 * % %k —10~40m
u¥E (Ns) 5 5 * —10~10m
Y7 NF (CiL) 9 21 2 32 * —10~40m
Y<E3IY (Aa) 14 7 21 * —10~40m
/NEAR Small tree
7 1) A1 T7 (AeS) 9 9 * % —10~10m
rry¥7F<) (Vp) 14 1 1 16 * k —10~10m
<23 (Ea) 19 10 29 * —10~40m
2w s (HjS) 5 5 * —10~10m
Jaw7 (Cb) 84 33 117 * % %k —10~40m
7K Shrub
T2 8 (Vi) 10 2 12 * —10~10m
o)/ % (Ap) 2 2 * % 50~90m
FAroxy (Lu) 83 57 18 158 * —10~90m
a7 Y44 (Hh) 99 126 254 479 * %k k —~10~90m
AN HTAI (Ve) 19 19 %,k % —10~10m
+777 % F (Sc) 33 12 45 % 5k % —10~90m
7 4739 (Rm) 7 7 * % 20~40m
NAA4 205 (Te) 53 10 2 65 * % % —10~40m
X T4 ¥ (Aj) 197 183 104 484 * % —10~90m
IYTAHTRI (Vw) 45 11 56 * % %k —10~40m
LTHFT X7 (C) 29 16 45 * % —10~40m
E£3IV4%3 (Rp) 73 109 182 % *k * —10~40m
Y~ (Ro) 28 3 31 % %k ok —10~10m
H{EA Sub—shrub
724 %I (Rb) 8 8 % %k ok 50~90m
¥7auY (AjB) 81 19 3 103 % % %k —10~40m
v W% Liana
477473 (Sh) 96 89 8 193 * % % —10~40m
YN rJA48F (Se) 42 29 2 73 % % —10~40m
FAAHART (Ta) 52 52 * %k %k ~10~10m
7T (Wf) 45 125 16 186 * k % —10~90m
¥v'% (Hr) 20 7 27 * % —10~40m
IVNRTIE (AtK) 43 29 72 * %k % —10~40m

HIRRME — AT Ot (120 : 120 ¢ 45) TEHE

% : 5 %KETEE (p<0.05), ** :

1 %KRETER (p<0.01), * %% : 0.1%KETEHEE (p<0.001)

Expected value was calculated by the ratio of the number of plot in the each section (120 : 120 : 45). Species

name are shown in Table 2-2, 2-3.
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Fig. -2 Relationship between the distance from

adjacent broad-leaved forest and the
number of species, stem density or H’

(diversity index) of the trees (= 1m
high) in 5m X 5m plots.
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Fig. 5-3 Relationship between the distance from

adjacent broad-leaved forest and the
number of species, stem density or H’

(diversity index) of the trees (<lm
high) in 5nf (five 1m X 1m) plots.
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Fig. 5-4 Similarity of broad-leaved trees (=1m
high) in the plots 256n (5m X 5m) at

various distance from the broad-leaved
forest and boundary.
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Table 5-4 Site, age, stem density, H (mean tree height), DBH (mean diameter at breast height), the year
damaged by snow accretion and the distance from nearby broad-leaved trees of the Sugi (

Cryptomeria japonica) plantation examined.

R opme TOWE EIE0 ‘
No BF B (kb TR g RERE g £ OREORSE & ORI
o Site Age(yr) Density (m) DBH " ceretion Distance from nearby broad-leaved trees
(stems/ha) (em) damage
DT RMEI00mBL EBEN TV B, T2, 30mBEE
E%;EBH ﬂf:i%ﬁ)?blb‘“v%’—tf\—/\ﬁ (%EE?§30~50cm) %)i‘(ftl:
o ZLTwh,
1 Tsurugi- 24 1,600 17 22 1998 More than 100m distant from Konara (Qsc)
town secondary stand. Keyaki (Zs) and Kihada
(Pa) (DBH, 30-50cm) mixed 30m apart.
IF TR ETIOmU EBER TV A, F 72, 4A0mBE
ST 1981 NEFTZ 7 ) & v (HBEZES0~100em) 2R
. TLTW5,
2 Tsurugi- 43 600 26 33 1985 More than 100m distant from Konara (Qsc)
town 1994 secondary stand. Kuri {CcS) and Keyaki (Zs)
(DBH, 50-100m) mixed 40m apart.
IF TR EI00mUL LN T WD, T/, 60mBE
ST Ny v (S EE30~T70cm) AR L TW
i} . 1981 5,
3 Tsurugi- 50 591 25 32 1985 More than 100m distant from Konara (Qsc)
town secondary stand. Keyaki (Zs) (DBH, 30-0cm)
mixed 60m apart.
IFFZRME MU EHENRT WS, F72, 20mBEh
EBRHET 1981 7:ffic s Y% (WEEES0~T0cm) AREEL T B,
4 Tsurugi- 56 522 27 35 1985  More than 50m distant from Konara (Qsc)
town 1994  secondary stand. Keyaki (Zs) (DBH, 50-70cm)
mixed 20m apart.
HERHET 1981 I T - IXFIRAL200mELEBEN T B,
5  Tsurugi- 82 511 27 40 1985 More than 200m distant from Konara (Qsc)
town Mizunara (Qc) secondary stand.
25T TR E0mMLL EHEN T WD, F7z. 20mEEN
L =) 1984  THAICT Y E (WHEESm) MRERL T2,
6 Wajima- 80 527 33 46 1988 More than 60m distant from Konara (Qsc)
city secondary stand. Keyaki (Zs) (DBH, 50cm)

mixed 20m apart.

Species name are shown in Table 2-2, 2-3.
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(Bz b 1984, BIEHS 1985, /4 - &M 1989, &
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THIZTRAD 24 0RT7-0, HRoHELAZ 5
FTI, TREEAIREZHRHISING, 72, B
B L 7Rk M A TR ORI EERIE L, AEXTER
BEICLT6%RUTERL, REROEESHZ SN
(EFEM 1983), RIAEMBORES DLV,

BISE L 72 A FATHADLER ORI IE, B
12d BIRERKD L 0BT (KE-F15)
RPHREICT TICHERE L T L RARBIC L2, =
Noid, MOPOBEDSE L/ L2 EBZ LT
BAL, RELADDIE W, /2, EEEFO
FHE (BB 2002, E+HES 2000, AMEES
2002, Hik 1981, EHS 2000) HGEEOFE
BEICE o 725 A, RIEBHIRT 2 TREH: D
H5b, TRIELEDEEESABEER L UBARD
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Table 5-5 Stem density and the sum of basal area at breast height (BA) of broad-leaved trees invaded into

‘Sugi (Cryptomeria japonica) plantation.

-~ HFER #A& 79 v b Plot examinated
S;Zdes Life No. 1 No. 2 No. 3 No. 4 No.5 No. 6

form N 9% N BA(%) N BA(%) N BA(%) N BA(%) N BA(%)

FH AT (M) DT 3,100 14.4

»5vu% (Qsa)  ET 1,200 5.6

w3 ¥ 5 (Pg) DT 2,100 9.7 419 8.2 367 17.1

/% (CsP) DT 4,400 20.4 56 3.5

F=7n3 (Jm) DT 111 81.3

#% /% (Dk) DT 800 3.7

#S Ay ay (Za) DT 2,300 10.6

71 (CeS) DT 33 3.3

ry % (Zs) DT 56 13.5 111 32.7 75 39.2

245 (Qse) DT 800 3.7

a7 (Mp) DT 1,700 7.9

s u¥E (Ns) ET 4 15 200 23.7

4 /% (Mo) DT 38 0.5

I X% (CcH) DT 44 94 105 69.1 67 3.0

31255 (Qc) DT 38 0.2

X277 (Ms) DT 86 1.4 125 4.7

/% () DST 33 34

55 7% (Ae) DST 156 4.1

w1y /% (Ap) DS 67 2.7 322 .5 125 4.1

22Xy (Dm) ES 1,000 4.6

+A570EY (Lu) DS 52 0.2 311 17.6

7 4% (Dt) DS 9222 1.2 311 44 56 8.0 125 46

=7 3 (Sr) DS 1,100 5.1

NFAHY (H) DS 80 0.1

EX7HE (A)) ES 211 0.4

ASFXL X7 (C)) DS 100 2.3 356 39 175 8.4

Z O Others 3,100 14.3 256 37.9 1,905 153 399 39.9 487 112 125 15.8

B Total 21,600 100 755 100 2,890 100 1,454 100 1,800 100 950 100

N : ZEEE (X /ha), BA : WEEHEBESETEE (%), 7272 LNo. 1 D% IABEELZRT.

No. 1 iZHHEMEXTH, No. 33 E0cnl E%, No. 2 BLUNo. 4 ~6idE ImEAdFELE L Tw5,

DT : %% %K Deciduous tall tree, ET : E#&EA Evergreen tall tree, DST : #%/NEAK Deciduous small tree,
DS : ¥ A Deciduous shrub, ES: EiFMEA Evergreen shrub

N : Number of trees per hectare (ha). BA (%) ; % to total BA. % in plot No.1; % of stem number to total
stem number. Species names are shown in Table 2-2. In plot No. 1 all trees, in plot No.3 trees taller than
50 ¢cm, and in other plots trees taller 1 m were examined.

P4 XL, WGoWEMmE L DICBETHEINT
W3 (BERHR 1994, BAO5 1999, FEIL - A
1994), ZhsnZ s, AFAIKATES
EDFEAEIT LY RIROIRBELITER L2, %R
BOBFERPHILMBEINDL ZEPFE L LN,
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AIHT, BA L7RER OR AR R AR
TNz, o, BEEWHICEAT HEMN 2
BE (V7 IAFr5LIXF) 1200 THRESR
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72 v v 7TDIFE AL, 19814EH 5 19984ED
BICELbDTH L, T2, BELLTEEK
EDHEEER L UMD B IEEB OMBRHGRER

5— 4R L7z, WTHOBATTH ., BT 54
ERHRIIaF I 2 EL LATRHET, AFALH
2 550~100mEEN T 5,

A HAICHEEL00~2,100nf D 70y b & BE
L. AXBLIULREBOABAFHLLLHIH
BEE (HE#No.2~6) 2WWELF. KO
FAE, FAEHNo. 1 TIIHH L2 EEH O TR
ThxRE L, 2NN ORAEMTIEIBE 1 mLl
F (FAfE#No. 3 3B E50embl £) DA E K&
L, T, MEEZORE (FAEZ#HNo. 2 ~
6) IR 2 mU EOER - IEKR - EREGSR
kL7

FEHMNo. 1 TiE, BOFHBEISLBALE
»HE L7, AEMN. 2 ~6 Tk, ZEWEHLT
REFH2LEBEOEERLY v v 78 L UEEHK
ARL T ¥ AERY, R LCERB L UER
BERET A, T2, Fy v TORKICHEE
FTHAXERBARIZOWVWTY, BHREICL>TI7T
PEREL, FA5ORERBEHR,

2) HErERER

RELITo -0k, AINERERBRSICH 521
FEEDAFANTHO.2haTh b, 19954E12H1F v v
7 (EF&4.3nf) X EMAX B & OMEIX % 5% 1T .
FRFEN 1 mX 2 mOBERA T L7, HEX
. BRI L haOIHUCE LA BT CTH 5,
BERE 25 LT, —HIC 3 A% 100k & 1c
7AWy F80R AR L /o, BIEEZROHE
BERF Y v 7XT8.7%., MEX T56.8%., #F
WX TL8% THo7z, T/, BEIEHL (1998
£3H) KWHAKXT, F-BE4ER (1999F 3
H) WHEXEFy v 7R, ERZHRRL (£
NEN2AER) NBICY Yy vy TRIER L. FO
KR, MR IIMEIX T63.2% 12, v v 7K
T13.8% 12, WX TLE5%IZ LR L7z,

REBIEDRZ 2HA»S 1 7 AR T, 24
HURRIIEH TR RRERTHO 2\
MBS OEFBEEEE B, T2, RERTHO
12A 1 HICHERBI & & 052 L7z 20004F 3 A iZtH
o7 TFAREVREZ L, F5ICE - TRTFD
EHERN ., B, MELIBEEL TWRWE
BT CHEBOREIL L o7,

F®H—6 No.l (UEE)DAXATHRTOLEHD
12 ABRER
Table 5-6 Year of invasion of broad-leaved trees

into 24-year-old Sugi (Cryptomeria
japonica) plantation (plot No.1).

D3 RARE (FE)
Sﬁjﬁ %E:Fﬁj‘?%‘ Year of invasion
pocies H(em) 1999 1998 1997 1996
T/ % (CsP) 202 44

THAAYT (M) 18.1 31
WA v ay (Za) 158 23
v IIZAFs5 (Pg) 9.8 19 2

7% (Mp) 9.3 17 1

w5IuHy (Qsa) 11.2 12 3 1
=7 ka (8r) 17.8 11

TyaXysN (Dm) 8.2 10 1 1
I+ 5 (Qse) 12.2 8 1 2

#¥% /% (Dk) 13.5

WEEIZ1998F 1 BIZHAE L,

KHROHFIT100n Y72 ) OBEEEERT,

Snow accretion damage occurred in January 1998.
Numerals into the table show the number of stems
per 100n'. "H” is mean height of seedlings. Species
name are shown in Table 2-2.
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o
Fig. 5-6 Invasion process of broad-leaved trees
into a - Sugi (Cryptomeria japonica)
plantation (plot No.2, 43-years-old).
Arrows show the year of snow accretion
damage. ADS : Annual increment in stem
diameter of Sugi. TDB: Total increment

in stem diameter of broad-leaved trees.
Species name are shown in Table 2-2.
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Fig. 5-7 Invasion process of broad-leaved trees
into a Sugi (Cryptomeria japonica)
plantation (plot No.3, 50-year-old).
Explanation of arrows and the y-axis is
shown Fig. 5-6. Species name are shown
in Table 2-2.
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Fig. 5-8 Invasion process of broad-leaved trees
into a Sugi (Cryptomeria japonica)
plantation (plot No.4, 56-year-old).
Explanation of arrows and the y-axis is
shown in Fig. 5-6. ‘Species name are
shown in Table 2-2.
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Fig. 5-9 Invasion process of broad-leaved trees
into a Sugi (Cryptomeria japonica)
plantation (plot No.5, 82-year-old).
Explanation of arrows and the y-axis is
shown in Fig. 5-6. Species name are
shown in Table 2-2.
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Fig. 5-10 Invasion process of broad-leaved trees
into a Sugi (Cryptomeria japonica)
plantation ~(plot No.6, 80-year-old).
Explanation of arrows and y-axis 1s
shown in Fig. 5-6. Species name are
shown in Table 2-2.
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Table 5-7 Number of emerged seedlings (1996 -1997), surviving seed in soil and surviving seedlings (2000)
of Prunus grayana (Pg) and Cornus controversa (CcH) in a Sugi (Cryptomeria japonica)

plantation.
BHE BT AR FBEH ) TR *Eﬁj’@éﬁﬁ
Species Site No. of seeds No. of seedlings No. of seeds No. of seedlings
sown emergence remaining surviving
FE 80 43 0 31
v IAWr S5 (Pe)  SG 80 34 7 19
FU 80 9 0 0
FE 100 17 9°(4) 17
3 A% (CcH) SG 100 18 15 (3) 4
FU 100 6 4 (3) 0

7 2 AW S IF1996E DM, I AFILLI9TED RIZHIE L7z, (

) PiE, BIBETH o722 PBRL Tw

P ¥EHSbLT\WA, FE : % in the edge. SG: ¥¥ v 7 in the gap, FU : %W in the forest understory.
Pg germinated only in 1966, and CcH only in 1997. Numerals in parentheses show the number of seeds with

fresh husk but rotten inside.
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Fig. 5-11 Survival pattern of Prunus grayana

seedlings in a Cryptomeria japonica
plantation. Arrows indicate the time of
thinning. The standard error was
calculated by the Kaplan-Mayer method.
Sites are shown in Table 5-7.
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Fig. 5-12 Survival pattern of Cornus controversa
seedlings in a Cryptomeria japonica
plantation. Arrows indicate the time of
thinning. The standard error was

calculated by the Kaplan-Mayer method.
Sites are shown in Table 5-7.
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Fig. 5-13° Growth pattern of stem length of
Prunus grayana (Pg) and Cornus
controversa (CcH) in a Cryptomeria
japonica plantation. Arrow indicates the
time of thinning. ~Sites and species
names are shown in Table 5-7.
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Fig. 5-14 Height growth rates (HGR) of Prunus
grayana (Pg) and Cornus controversa
(CcH) in a Cryptomeria japonica
plantation. Arrow indicates the time of
thinning. Sites and species names are
shown in Table 5-7.
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Fig. 5-16 Distribution map of the seedlings (<30
em) of broad-leaved trees invaded into a
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No.2 (434 & 24—year—old)

No.3 (504 & 50-year—old)

0 30 m

OCD eZs OJm mCcH XCt ACcS 0OSj

0 40m
®CD OCcH APg ©Ci MQe OMs XMo AH - eLu XAp

0 30m

OCD eZs XA [OCt AAp HMCsP ONs

No. 5(824F 4 82-year—old) o

@CD [OCt MMs AAp AGj ONs @Zs XOthers

0 30m

oCiD OPg A CcH MLu ®Ae XGj act

X5—17 SEEHOAFAIHIZBITSAFERALLILETESOIMAEER

| #ERF v v 7 Extended gap

CD: AF, Zs: #¥% Jm:F =7 N3, CH: 3XF, Ct: 7% F, CsP: =/ F, §j: 2T/ F,
Pg: I 3IXYFr5, C: a5 FTFT, Qe: IXFF, Ms: ¥<F 7, Mo: kF./F Hj: N
FABY, Lu:FANTOEY, Ap: T/ F A ATAF Ns: VOFE Ae: 57/ F

Fig. 5-17 Distribution map of the sapling of broad-leaved trees invaded into Sugi (CjD) plantations.
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japonica) planted in five Sugi plantations. Species names are shown in Table 2-2.
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Table 5-8 Area examined and frequency of occurrence of extended gaps.

N ALERE (o) PR v v THE (of)
No (Aﬁ) - Area examined — Area of extended gap -
(85 G RV 20~59  60~99 100~139 140~179 180~219 220~259 S
1 24 100 62 38 1 , A 1
2 43 900 461 439 2 2 1 5
3 50 1600 873 727 1 1 2 1 1 6
4 56 900 492 409 1 3 1 . 5
5 8 400 206 194 5 o 5
6 82 900 388 512 2 6 _ 8
&8 Total 11 12 2 2 2 1 30
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Fig. 5-20 Relationships between the number of stems in the forest (x) and that in the extended gap (y) for

each broad-leaved tree species. Regression line in each figure shows the number expected from the
ratio of gap area to forest area examined. Species names are shown in Table 2-2.
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Table 5-9 Number of broad-leaved trees invaded into four directional (N, E, S, W) zones of extended gaps
in Cryptomeria japonica plantations. The species which showed significant difference (p<0.05)
between directional zones in ¥ ? test are shown in this Table.

Sf)ﬁgiiies No N E S .W &a?nihig?‘zft

273 A% 5 (Pg) 1 10 (3.7) 1 (2.4) - (2.2) — (2.6) N
)% (CsP) 1 23 (9.5) — (2.7 4 (5.6) 1 (6.7) N
FHAAFYT (M) 1 14 (8.2) 6 (5.3) — (4.8) 4 (5.8) N
HGAF L ay (Za) 1 21 (7.5) — (4.8) — (4.4) 1(5.3) N

. 2 5 (1.5) — (1.1) — (1.5) — (0.9) N
77E (C) 4 3 (0.8) 1(1.6) - (LD — (16) N
ATHFTEFT (C)) 3 4 (1.2) - (1.0) 1 (1.5) - (1.3) N
NFAH Y (H)) 3 5 (1.7) 2 (1.5) - (2.1) - (1.8) N
%1% % (Dk) 1 - (20 2 (1.8) — (1.6) 6 (1.9) W
w4+ /% (Mo) 3 — (1.2) — (1.0) — (1.5) 5 (1.3) W
55 /% (Ae) 5 4 (3.4) - (2.5) 2 (3.7) 6 (2.4) W
Y<277 (Ms) 3 - (1.2) 4 (1.0) — (1.5) 1 (1.3) E

()&, BHLY— 0oL 2EEHES,SEHELHIREL R, [E2EFEHT] &, 4 HRL TR HBARED

oI E R o

Numerals in parentheses show the numbers expected from the areas of four directional zones (Fig. 5-15).
“Main habitat” shows the directional zone with the largest number of trees of each species. Species names

dre shown in Table 2-2.
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