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Fig. 1. Position of study plot.
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Td : Tsuga diversifolia
Av : Abies veitchii
QO Tree harvested by selection cutting in 1956
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Fig. 2. Distribution map of standing trees before selection cutting in the study plot.
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Table 1. Species composition in the study plot in 1971

Species N N/ha N% BA (m? BA/ha BA%
Betula ermanii 88 6769 25.5 0.0561 43161 39.3
Tsuga diversifolia 36 2769 104 0.0235 1.8077 16.5
Sorbus commixta var. rufoferruginea 121 9308 35.0 0.0226 1.7381 158
Betula maximowicziana 18 1385 5.2 0.0154 1.1852 10.8
Acer tschonoskii 42 3231 12.2 0.0103 0.7895 7.2
Abies veitchii 9 692 2.6 0.0080 0.6119 5.6
Acer ukurunduense 5 385 14 0.0032 0.2440 2.2
Aralia elata 4 308 1.2 0.0027 0.2058 1.9
Salix bakko 4 308 1.2 0.0004 0.0301 0.3
Hydrangea paniculata 1 77 0.3 0.0002 0.0175 0.2
Pinus densiflora 2 154 0.6 0.0001 0.0088 0.1
Enkianthus campanulatus 7 538 2.0 0.0001 0.0085 0.1
Picea jezoensis var. hondoensis 1 77 0.3 0.0001 0.0049 +
Vaccinium hirtum 1 77 0.3 + 0.0022 +
Thuja standishii 1 77 0.3 + 0.0022 +
Pieris japonica 1 77 0.3 + 0.0015 +
Acer japonicum 2 154 0.6 + 0.0011 +
Pinus parviflora var. pentaphylla 1 77 0.3 + 0.0010 +
Prunus nipponica 1 77 0.3 + 0.0005 +
Total 345 26540 100.0 0.1427 10.9767 100.0

N. B. Number of stems per 130 m? (N) and 1.0 ha (N/ha), its relative value (N%), basal area per
130 m? (BA) and 1.0 ha (BA/ha) and its relative value (BA%) of stems with height more than 1.2 m
are given to each species.
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Table 2. Species composition in the study plot in 1994
Species N N/ha N% BA (m?) BA/ha BA%
Betula ermanii 45 3461 13.3 0.2192 16.8615 41.7
Abies veitchii - 11 846 3.3 0.0769 5.9154 14.6
Sorbus commixta var. rufoferruginea 83 6385 24.6 0.0762 5.8616 14.5
Tsuga diversifolia 52 4000 154 0.0699 5.3769 133
Acer tschonoskii 19 1461 5.6 0.0268 2.0615 5.1
Betula maximowicziana 5 385 1.5 0.0258 1.9846 49
Pieris japonica 96 7384 28,5 0.0186 1.4308 3.5
Acer ukurunduense 5 385 1.5 0.0076 0.5846 1.5
Enkianthus campanulatus 7 538 2.1 0.0014 0.1077 0.3
Pinus parviflora var. pentaphylla 1 77 0.3 0.0013 0.1000 0.3
Pinus densiflora 1 77 0.3 0.0009 0.0692 0.2
Rhododendron brachycarpum 4 308 1.2 0.0004 0.0308 0.1
Menziesia pentandra 1 77 0.3 0.0001 0.0077 +
Larix kaempferi 1 77 0.3 0.0002 0.0154 +
Vaccinium hirtum 4 308 1.2 0.0001 0.0077 +
Picea jezoensis var. hondoensis 1 77 0.3 0.0002 0.0154 +
Clethra barbinervis 1 77 0.3 0.0001 0.0077 +
Total 337 25923 100.0 0.5257 40.4385 100.0

N. B. Number of stems per 130 m? (N) and 1.0 ha (N/ha), its relative value (N%), basal area per
130 m? (BA) and 1.0 ha (BA/ha) and its relative value (BA%) of stems with height more than 1.2 m

are given to each species.
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Table 3. Diameter and height class distribution of the trees in the plot in 1971

Diameter class (cm) Height class (m)
Species
<2 <4 <6 <8 <10 <2 <3 <4 <5 <6 <7

Betula ermanii 44 27 16 1 6 27 19 23 10 3
Betula maximowicziana 7 8 2 1 1 4 4 5 3 1
Sorbus commixta var. rufoferruginea 96 24 1 37 40 31 12 0 1
Aralia elata 1 3 0 1 0 2 0 1
Acer tschonoskii 30 12 8 13 14 6 1
Abies veitchii 4 2 3 2 3 1 2 1
Tsuga diversifolia 27 4 2 2 1 16 12 6 1 1
Acer ukurunduense 1 4 0 1 0 4
Hydrangea paniculata 1 0 0 1
Salix bakko 4 2 2
Enkianthus campanulatus 7 7 ‘
Pinus densiflora 2 2
Acer japonicum 2 2
Pieris japonica 1 1
Vaccinium hirtum 1 1
Thuja standishii 1 1
Picea jezoensis var. hondoensis 1 1
Pinus parviflora var. pentaphylla 1 1
Prunus nipponica 1 1

Total 232 84 24 4 1 89 103 76 55 16 6

NFFHTREBLIPIRHTFTO6RKEEICOVT ha ) OAHE BA OB AK-3 IcRT, [H
b5, SBEOKE ML IEMERAEASE, A& BA & HITHEMBEARIERT DI 2 Y 4,
AEIZIEEAEEL LG VD, BA BEIMERZRT DI v 5 <48, AERBD L, BA 38D
BRERTLDICHENFF AT ES A v, FHAKBHELD L, BA REEENE2RT
BDITIRAITETITAH UM, TREFNEUT I 8D 5,
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BERH o,

1994 FOERESH» S, 1.2-4m 2BERE, 4-9m 2HSAE, ImPUEEEREE LT,
REETELSTIMELH T EE, BABRS Y v BERAMICBLSLTVWS, HEKRKBTE
B 104K LOBBIZVYENF T AR, ¥ A vn, a2 FBLTIZAIEZFTTH S, BT
CIERETAEDN 10AD L4 ED2BBETRE, 242V FBIUHYENFF I FTH B,



105

U B 1 5 BB bk o3 O PR A B S

=]

&

1 € 9 ST 9 LI St 1g 6€ 8¢ o€ I8 €L 1 € ¢ 0I %I 9T 8% 90T 9¢I [el0L
1 1 S1042UQADQ DAYID]D)
1 1 SISUDOPUOY “TBA SISUB0ZL DBIN]
¥ 174 pipuvjuad visarzuay
1 0 1 WNIALY UNIULIID
T 0 I wafduony xuDT
Z 2 4 WNGADIAYIDIG UOLPUIPOPOY Y
I 0 O T 0 DAOYISUDP SNUL]
1 0 0 1 0 0 118y dvIuad 1A violf1a4nd Snulg
Z2 v 1 2 S SMIDINUDGUDI SNYJUDIYUT
g€ Ly 97 ce 79 Do104DL S1Ad
e 2 0 0 0 0 ¥ 1 0 ISUINPUNINYN 42OY
I ¢ v L 8 €I Ll I T v 0 8 6 6¢ D0f154003p DINS,
vy 9 11 2 91 ¥I 6 I 1 2 91 Iy €2 DoulBniiafo/ni IRA DIXIUWLOD SNQL0S
(4 0 ¢ I ¢ & § ¢ 0 0 S ¢ 01 ¢ 1ySoUoYasy 40y
€ o 1 1 0 0 0 0 0 O 1 2 0 ¢ 0 0 DUDLZIUMOULIXDUL D]NIOG
€ 9 6 g 0T 9 ¢ ¥ 0 0 O O 1 ¢ 8 9 8 €L 0 nuvuiio vinjog
! 0 0 I r o o 1 ¢ o T ¥ O ! z 0 0 1 I ¢ ¢ 1 nyonea saqy
PI>EI>2Z1>11>01> 6> 8> L> 9> S§> ¥> €> > 8I>9I>¥I>3I>01> 8> 9> ¥> ¢>

saroadg

RS L3t 3R

(w) sserd 1ySeH (wo) sse[o I9jowel(]

661 Ul 101d 9Y) UI $331) 3} JO UONNQLIISIP SSB[O 1YSI9Y puUe IejoWwiel] ¥ d[qel
DEHEEO Y SRR OL V661 T ASAXBEE T-E



FEHSH - 2 85 - A HEEE - ANfIh

106

1994

1986

1978

1971

>>>0U0TVVEVVVITUVVEVWDVITDUUUS>TECTIVUVVDO+~ UD++ D+ 0~ >VTTTOVLOTAVVIVOVEIOOODDOD
Vg ad<nonaOmomnaaa—oddnnnd-and—om-Qa0onadddddd<adNdda--—Hao-ratannadLannaana

WD N DD SN OO LD O 0 — (O o +— LD OO O v (D 0N N (D DN v~ D N = AN AN D O — O DN N — O M O M~ M — O O — O O — I +— N OHOLN — 0O
1 (O o v e e o O E1 <t 3 00 ENILD 00 ~F (1 (D (D0 (N 00 00 N +— L1 SO MO +— OB N O~ N D~ OO O DI~ = O 00 O +— — «— — D — DN MO0 R I~
D N OO~ <+ N~ <+ N < CHLO N~ MO O T N N M AN F N M MNLO NN M D < M O MO F (M MM (N AN MO MO O AN M FONLO N M O

— NN < LOLD [~ 00 T E3 +— O EN LD D (D 00 00 O v— — (Nt < (D~ 00 DN O +— NN W LD~ 0000 O I~ LD ~r <t NGO
1111111111 NN NN N MMM O MMM M T < < LD DD D D DD OO D DD O W0
[3Ye

R -
%A Hum wmm WM W, w _WWMW Wm N % 4 ¢ 3 2

X
qVVVﬂeeedeeememedEEdeeeeecedveemeeedeee‘czeetvevttdeceme
I OBOO-NOONNAO DO OOOCDNO—<OOBBAA-BONCNOABCIOICCC- o

X X
T W3 0VTULUUD
O LN —NAaN I

NN 00 N N +— +— CHO SN O N O MO F D O — O O — N — DO D D= N O - DO MDD O F — MM O — F D v v M F OO — O — ML 0000 <
Z (D 3 e o e e LY e 4 T3 O +— £¥3.00 00 CN L0 00 (V) 00 <+ LO LD O O +— I 00 M+ LN (0 +— D DD O NN D F O — O - I DN O — N — — — QO O~ - M ENTHO OO O
O 0P D <t LOKD =T (N O <t <t <+ ML NN~ <t M~ (0~ < (D LD = NN < LD M MWD D M MM HO T AN M M+ M MMLO M M MWD DD CNM M T NN M <E OO

R1234567790123455788888885577700034587880122444789002222558881114444440
OO ONMEO MMM T <t~ < T T T LOOSB OO OO LO LO LD U0 (O (DD D DD DO I~

9,09 DG, OO

X X X X XY XX XX
C>ET>> 10T UULWVEDIDOITT IOV VWUVEVO >V~ VWUECVIWVELEOCO+~2VAVDUS>EDVDVIVVEVEIV+ 3000 >
Vg << <O 0OaantatanN— oo oaaddddo-<ouaadindddiddddaadd-N<aHradanaan <<ty vun g
00 CN G +— CNLO O NEN T +— £ (O 00O L — LD < +— (HO T CHOD — DN MO N P~ NN 00 v = D OO 00 DN F LM M~ v— v— (M =t =+ 00O~ v—LOLO N v— 00 00 O v—r MO OO

Z e e GO v 00 e v— - CLD (5 O 1 - 0O O\ +— 00 (N GOLD I T — LD VDO DN O DO r— e~ DD N O — DD N OO~ M=~ ~ — OO DD T I~
N = R HDLD D < (DN~ = N T NN T T DM F DT MO N T O FLD O M T T M MOMD T MMM M T MO MO MMM T MO MO N NLOW N

N = < LD e 0O T — ENON HLND [ P P D O NN - LD LD P~ 00 T O = v— N MDD 0000 G0 00 NN DD I - - O O O S SN M- M~ - O O O MOLDDLO DD D D D
2t — NN MM EM@OH OO MM N <t < T T LD LOWDDADAD OO LN D D 60 (0 (D (3 (D (D D (D (D (DD D

g 80~ 0000 7 QO

. > % [
X X X x N XXX XXX
CETTOO>UOUTO>UVEVEVOUU>OUROVVUVLEQE~ES VDO~ VOOUEVELA>UQUIITUUUVU~VBOEOTU>QQUO O
N ao<an—0<al00aa00ndanannoa<iaddad—odanasitnnnadanddd-roadndanonandadnnng

00 v OO N CI T +— +— — 3 EN O (00 00 v— L0 00 T LN D (D (O < +— LN N 0N DN D 00 MDD T D O W AN MO MNLD «— < - DD — L TN M 00D ~— LD F P~ (N OHOLD 0O
Z. [ CH LD 00 (O~ [ v— = e — — (D (I 00 (V) — I3 00 o NI M T LO OLOLOT N~ DO ODRONODOONI~NMOD— OO
~ <+ N =~ (DD N < LD N <+ LD (N <~ N M LN DM 0N = LM T MM < = T MMM LN NN M N M~ LD O F (M (MO M MO LD D O MO M T (D OO < <1

— NN F LD e P e e — e— D (D LD D~ 0000 O O NN MO DWW O O O NN ~r=t DDNMMOMMOENNCT T G000 OOO0OO
[ N T S UODODOD LB (O (O (DO D O DO P P

ELZRNERT 70 frLL Eo2RARD 23 4/ (1971-1994 4) OJRAIZH).

Fig. 4. Changes of DBH-rank of all the stems ranking higher than 70th. in these 23 years (1971

L=

X-4 Mg

1994) in the study plot.

N.B. R: DBH-rank, N: a number of stem and S: species; Td: Tsuga diversifolia, Av: Abies

veitchii,

Sc: Sorbus commixta var.

Bm: B. maximowicziana,

Betula ermanii,

Be:

rufoferruginea, Ae: Aralia elata, At: Acer tschonoskii and Au: A. ukurunduense.

X: stems of which DBH-rank became lower than 70th. or died in the next time of

measurment, ©@: stems of which DBH-rank were lower than 70th. in the former time of

measurment.

: canopy trees in 1994, ——: non canopy trees in 1994.
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EARE AT ABAD 1994 AEDFHERB L OCEEHEIRZ 170 10.7cm & 109 m T,
1971 EDZFNiE 43cm & 5.1 m TH -7, £, BABEERT 2EAOMEER & BEOHE
PHRERIE, FhEF0027cm & 024m T, FEAEOZHIE0.14cm & 0.20m TH - 72,
WRERNICEERAGOMBE2 A5 E, a2 Y HIZ1971F (FK-3), 1994 F (F4) &bkt
E2mPToORBICE — 7 285 LBSGT, 1971 EDRBICER L -HENERohi, v
5 RBARRBE LB O o AER B AHICEALL TV D, S A voN, 95848 vn,
ENFFHTF, IRATFTHELOAHN T NF13 1971 4F, 1994 4F & blc—|[1BIARL, E—7
OB RESVEBICEITL TV, £/ 1994F1id, #7yH v @smBTF, v¥4 4 vNg
TmPTF, 3IxHZFRIMmUYUTF, 2773 F R 5mUTOMERLENT &0, 5%, Fik
A oBEMmILTVWbD LTINS,

BB, $ENFFARFEIRAIFTICRHFED SRIMREERL THE 500850, 1994
FOFBEMICBI BT ENFF AR NRI2HETIHRYDFEE 25K (A TAE), I xHTFD
ZTHE 6 RTEE 23K (RAK4AK) TH-To,

4. MERRADORERE & IRAEE

FZHABE LBV TREEROKRZVIFIC 70 f1LL ELofE s, Zh o DIEMES) %= K-4 <R
To L, NhoEidy Yy PV (TRE, "NoH vy 234, ¥59 Fy ¥ vBivras
w50y YY) EREEHEROKZVIECERELLODTH b, BB, ZAUTIRFEOBEEHKERT
MDD DIEM IR ZENEN 1971 4£05 336 A&, 332 A7, 1978 fEHS 299 &K, 297 fif, 1986 s
248 A, 248 fif, 1994 FH8 225 A&, 223 I TH » 720 »

X-4 » 5, 1994 Fic@ARBEEEK L TV @A 31 RTNERLIE I XT 47 ML ETH 5243,
FNoE 1971 FEDEM S WTFN b 64 ALL ETH Y, 1971 F oS clEic BALic d 2k T
Hoto T Ay HIEETIREMIZS 205, BEROENCKHESEVLY, 1994 FEOBETH
AREBIEL TOBEKR D 1,

BRABET Ly VHEREAB XUOERARERBEEHRIC LT, BRIEMSE ORE
ANE Db > TOD» % Spearman DJEMFHBIRE CKH S, 1981) %3k, &5 ITRL iz, &M

%5 K EORABERICBIT 52 LT < v OIEAMHEIREK

Table 5. Routine of Spearman’s rank correlation coefficient for each tree species between study

years
Speci 1971-1978 1978-1986 1986-1994
pecies (Number of tree) (Number of tree) (Number of tree)
All the trees in the stand 0.941%* (224) 0.980%* (214) 0.989%* (212)
Tsuga diversifolia 0.963** ( 28) 0.975% ( 31) 0.980%* ( 41)
Abies veitchii 0.988%* (1 10) 0.988%* ( 10) 0.957%F ( 11)
Betula maximowicziana 0.920%* ( 13) 1.000%*% ( 6) 1.000* ( 5)
Betula ermanii 0.926%* ( 54) 0.958%* ( 49) 0.988%** ( 45)
Sorbus commixta var. rufoferruginea 0.949%* ( 83) 0.981*%* ( 84) 0.985** ( 81)
Acer Ischonoskii 0.916%* (' 26) 0.971% ( 23) 0.970%F ( 19)
Acer ukurunduense 0825 ( b) 0.900 ( b) 0975 ( 5)

"N.B. ¥ p<5%, ¥ p<1%
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Sorbus commixta var. rufoferruginea
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Fig. 5. Changes of DBH-rank of the stems for each seven main tree species in these 23 years

(1971-1994) in the study plot.
Symbols in each figure are the same as Fig. 4.
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Table 6. Mortality rate and its chi-square distribution for each tree species between study

years
Species 1971-1978 1978-1986 1986-1994
All the trees in the stand Mortality rate 16.3% 19.2% 14.9%
Tsuga diversifolia Mortality rate 5.6% 7.9% 16.7%
; x 6.5 6.1 0.1*
Betula ermanii Mortality rate 19.3% 23.9% 13.5%
x2 0.4* 0.9* 0.1*
Betula maximowicziana Mortality rate 22.2% 57.1% 16.7%
22 1.8% 72.7 0.1*
Acer tschonoskii Mortality rate 16.7% 25.7% 29.6%
x 0.0* 1.9%* 135
Sorbus commixta var. rufoferruginea Mortality rate 124% 16.7% 12.1%
ped 0.7% 0.2% 0.4%
N.B. *: p<5%
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FRIZVTN S 197T1~1978 D F NITHANTEFHANE H - 12,

5. BTERDIRLIZER
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Wiz, BENCEEOTTCOIBNEF%K-5 IcRd, I A YA, 1971 FIc 1,3, 46 Th »
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1978 48 x2=66.4, 1978~1986 4EA8 x2=41.0, 1986~1994 443 x*=33.5 TRFAFH & bic
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By FHH v REEEER O RS, B, KK & KR OMEBENSAE U oG e ic#
EMSAEIESD & (FIH - 21, 1966; ¥, 1971; %S, 1987) BAIShTHD, KREX
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Summary

Subalpine coniferous forests in the Chichibu Mountains, Central Japan were severely
damaged by typhoon 15. (Isewan-typhoon) in 1959. A research plot (130 m?) established in
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1971 on the windfall site at an altitude of 1,950 m a.s.l. was investigated four times until
1994 in order to clarify the processes of regeneration after wind damage.

A stand in the plot was dominated by Tsuga diversifolia accompanied Abies veitchii
before selection cutting in 1956. All the trees larger than 10 cm DBH in the plot were
completely blown down by the strong wind in 1959. The canopy layer of the stand has
mainly been occupied by Betula ermanii in the 23 years, 1971-1994.

Quantitative changes of component trees in the plot in these 23 years were as follows;
Total number of stems (height>1.2 m) were 345 in 1971 and 337 in 1994. Total number of
dead trees was 139 stems, among which B. ermanii (43 stems/plot) was the most abundant.
On the other hand, the total number of recruited trees were 40 stems/plot, among which 7.
diversifolia (27 stems/plot) was the most abundant. Total basal area increased from 11.0
m?/ha to 40.4 m?/ha. The total number of tree species decreased from 19 to 17. The average
diameter and height of the trees composing the canopy layer in 1994 were 10.7 cm and 10.9
m and in 1971 they were 4.3 cm and 5.1 m, respectively. The mean annual growth of
diameter and height of trees in the canopy layer (9 m=H) are 0.27 cmm/yr and 0.24 m/yr,
and those in the subtree layer (4 m=<H<9 m) are 0.14 cm/yr and 0.20 m/yr, respectively.

From the analysis of the DBH-rank of every stem in the plot, trees occupying the
canopy layer in 1994 had already been in the larger size classes of DBH in 1971. On the
other hand, most of the trees which died befor 1994 had been in the smaller size classes of
DBH in 1971. These facts suggest that trees regenerated earlier have the advantage to
grow faster than those regenerated later.

In addition to these trends of succession in the stand, B. ermanii, A. veitchii and other
deciduous broad-leaved trees composing the canopy layer in the plot at present are
gradually being replaced by T. diversifolia in the long course of succession, because the
latter, characterized by its longer life span and higher shade tolerance, has an advantage
over the former.

Key words: Chichibu Mountains, Subalpine forest zone, Windfall, Regeneration processes



An Institutional Evaluation Study on Prefectural
Natural Parks in Japan

Zentaro HAsHIMOTO

The objectives of the thesis are, first, to analyze the effect of nature conservation in
terms of institutional framework in the land and the position of prefectural natural parks
among them. Secondly, the position of prefectural natural parks is to be clarified in context
of the history of development of the natural park system. Thirdly, the current conditions
and problems of prefectural natural parks are to be identified. Main focus will be on
differences between ordinances, size of areas, land ownership, plans, etc., comparing with
national parks and quasi-national parks.

Regeneration Process of the Stand on Windfall Site
in the Subalpine Forest Zone of the
Chichibu Mountains

Haruo Sawapa, Mikio Kaji, Yuji Icarasur and Kazuya OuMURra

Subalpine coniferous forests in the Chichibu Mountains, Central Japan were severely
damaged by typhoon 15. (Isewan-typhoon) in 1959. A research plot (130 m?) established in
1971 on the windfall site at an altitude of 1,950 m a.s.l. was investigated four times until
1994 in order to clarify the processes of regeneration after wind damage. The practical
trend of succession in the stand, Betula ermanii, Abies veitchii and other deciduous broad-
leaved trees composing the canopy layer in the plot at present are gradually being replaced
by Tsuga diversifolia in the long course of succession, because the latter, characterized by
its longer life span and higher shade tolerance, has an advantage over the former.



