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Table 1. AJL#EEHICEHITHEE & FRE

Monthly mean temperature and precipitation
near the area investigated (1951—1978)

Tl T T el
Month L 27‘ 3 4 S 6 ‘ 7 8 ‘ 9 \ 10 11 | 12 | Year

Temperature 14.5| 8.3 2.4 1.7

K - =
@ oK & mm)| ol s08l 204 124 142 183

Precipitation

- SE o 7 -
£ o (C) —0.2 01 2.3 8.4/ 15.0 19. 6| 23. 8‘ 25.0 20.6
257‘ 197

203“ 178 296 392| 2,964
|

A & #E Irihirose: Lat. 37°2' N., Long. 139°4’ E.; Alt. 230m (a.s.l.)
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Table 2. FHEMIF X FLOFLORFEEF
Maximum snow depth{(cm) near the area studied
5 No T EMBEE R (cm)
D . BE 1 i oA | 4 |EE(m) Maximum snow depth
Number of in four winters
survey Block [Topography| Direction| Slope Altitud‘:% AEE AR T I AR B4 A
point 165-166 | '66-'67 | '67-68 | '68-69
. 3 18 _ _
1 Flatness 470 290 330! 490 320
2 16 7" — — 770 420 380 640 350
3 17 " — — 810 440 440 600 360
4 16 " — — 840 480 420 630 340
5 18 " — — 830 480 380 570 350
6 14 " — — 530 440 450 680 400
7 16 " — — 790 360 390 520 370
8 17 7" —_ — 850 380 360 530 360
9 16 ” — — 870 580 550 730 470
10 17 " —_ — 550 420 430 630 370
7 #1 h o _ _ _
11 16 Slope SSW | 28-30 820 440
12 " ” " " 780 — 340 — —
13 " 7" ’" 35° 850 — 280 310 290
3 1 i - _
14 ” Flatness " " 920 420 640
15 " " 4 " 840 | - 440 620 400
16 " " " ” 840 - o 450 _ 400
168 2% o | _ _
17 " Stope NNW | 25 860 350 320
I 4H b — 410 620 —
18 174 Flatness " " 885
B A o .
19 7 Slope SW | 30-35 860 650 750 —
PIL—%?%%W
antation
; 4 i _
20 est%t}),hshed Flatness — 430 — 370 510 320
prefecture
21 " " — — 350 — 370 510 320
+ H BT SR Hy |
Tokamachi " — — 200 275 290 306 233

Experiment Station

5 iE =3

i - MG O 7 F 0 LRI, BE1600m WAT, RHALBAAL THE hhbbiL A
TREAL OB T B, FIE TR, EBEH70m SHWDEZAMRECORI LT, HBETiE, HER
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L F'F ot & #iH OEHIKE
D % 5 B R
(1) 7 3 R #& # (Table 3. B#)
veBEOE 227y - A X EKD, RIBVDEF /% - H7 70 IR ERBRWT, KMMLT 5 —
FUFYHECETRE, RBENLHABR T > RThH D, BLALBMKRT Bk, I X¥7,
A5 H=F, kAt 2%k, bINrCBLTER,
Mo Tid, TOHizbit, ha b 250~300m® D 7+ 4k, UL HRLThicsvbhd i, BET
T EELORELLHRILED T, KESBPAIRCHb D, T BADHEEEYARD I LNTERL,
1966 EORAEMKD, TFrHORIEREE3IChI T, BAES R » 1 E, I{FLE-RIR
BELTLEI DI, ERFHIINEIEL TV 5EH0L 55,
(2) ¥ + = % # (Table 4 )
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Table 3. # % iR
Stand composition of the

7'my FES  Plot number 1 ’ 2 [ 3 4
ha X4 b ZA&¥r (1om L Lk, 10m BAF) 180
Tree No./ha(l0m <, 10m>) ’
B PR O
Tree height (m) 17,4( 6~28) | 12.6( 4~18) | 11.9( 4~18) [18.6(15~21.5)
Average (Minimum-Maximum)
WEEZE FHEUER
D.B.H. (cm)

Average (Minimum-Maximum)

144 145, 261 606, 303 268, ¢

32.7( 8~60) | 31.1( 4~80) | 36.2( 4~86) | 39.0(22~58)

ha ¥4 b #4754
Volume. (t/ha) 419.2 631. 7 210. 3 300. 8
ha ¥4 b fgm M fE A8t 28.8 64.9 139. 1 35. 4

Basal area (m?/ha)

Table 4. FHIKR 7'+ RO HSHE R

Stand composition of secondry forests of Fagus crenata (1966)

7wy S Plot Number N7

Ns N9 | N13*
ha % b 4% (10m BlE, 10mBIF) |
Tree No./ha (10<, 10m>) 1,664 3,016 714 918 1,260 4,536 | — 22,552
BE SRR OEE
Tree height (m) 8.6(4~13) 9. 8(5~17) 8.3(4~11) | 5.8(3.3~8.5)
Average (minimum-maximum)
MEiE R K OHEE ‘
D.B.H. (m) 9.1(4~28) 12. 4(4~26) 8.3(4~14) | 6.6(2.2~14)

Average (minimum-maximum)
ha ¥ b HF4

Volume (mé/ha) 215, 27 152, 21 130. 78 276.15
ha ¥4 y fgEKTTE IR &5

Basal area (m?/ha)

N 1313 1982 4£10 Bic S8 L 2o
*: N 13 was surveyed in October, 1982.

41. 40 26. 29 29. 53 65. 85

EEHclET s BRROXEIIREEKLE, SREMRNICERTE TS ®kKY, 1966 £ & 1982 FiT,
FRERAKLELOT, LRy, TFAERYET L, RECKRAL TV BETHS,

D5 HO, BRERODKKOR oo o T, T TR—HEB LD, ToBoMERY &
ELEDTHRETS L, 2ENRE L 4, REBHICRII Lc kKb VW5 2 e TE 5, 20ha RV
bhsd ook, EE551966 FCRELCC AL, TTR—EBREHR I TV, 1978 F
AL 3EMchi» T, 2ENE®R TR, Photo 12 ki bh b X 5 ik iaikicic > T 5,

2) MREKHEADOX S

ek, HEPaici, Fr—F o< BHEL IR TELEARE T AL, BETE Fr-F
s FyBE (Fr— T b FEE, Tr—dd s v oRE, Tr— 2 e o BEYL LTHEbh
TWB I ENE G, FOX 5 RMBSTRINE LT, & Tk, e OBE T, RKHEEDOE
X >T7rHhERES L Tahiz (Tableb),

4P B TORERERI, Fe3¥y, FUro¥Frgloy+idEgedicv-oedl T, 2%
AE, REHSERBREMT T, TbHTOALHALTWAZ L THS,
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natural forests of Fagus crenata (1966)

FRREWRIC BT D 7 R4 L ES il - w54
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5 6 10 11 12
250, 0 216, 135 385, 140 189, 405 200, 125
20, 5(14~24) 15. 8( 5~27) 18.7( 5~28) 11.7( 5~30) 15. 4( 4~28)
45,7 (20~62) 33. 8( 4~68) 33, 7( 6~64) 22.0( 4~110) 31.7( 4~80)

399.0 442. 4 664.5 705. 8 395.8

43.8 46.8 63, 4 66. 6 40. 4

Y7 AR, BEOREMKELEH ST Y S THB0RMLT, =FV.3F3, BELFHO
LT, BAARMO, KHE»SBEERIERELT T, Y+rHOFTRECHHL %, FEETLDAL
WET 52, BHHILEFCAERBIIAS L, BLAXRSZLNTERIAD,

IoaF v AFOMBREBICI T, ¥TREL, 23V SF0BETE AT, BhHLAL 2
—7RS}, Ebhrrhy, EELLBREb- T, kO ERRERR S L,

1) =% FOBHTEI/ A7

) VawsS—AourvHE

EBENIHBREE LT, Vavd, ~Felsx FF AR F, A LRV, wASIET, =
SaRY s, TARATYY I, AT FIRERBTEIENTES WbY B Y Y CROKKETHS,

RHwBIHEL, LB PoI~BeRTH %,

b) 47 vFvH

17 vFrRELL, HRABTLMEBRCE, U2 v 72y OHEHED LGB RH S, HE
THMHL, BArT s @) WL {BHL TV 35, &8 TR—ERS LTE Vi,

c) b AT7AFH

A7 FOBETEONDE ST B, BRERIZEFLALELRY, ¥ 775F+ v, Y=4327
SE, IVYSREOBHERY, BUBSETEETD. @k, YIYTY, AIFEXYSE, »T
AV, IFVRALBFYHE, AVHTI, VEOAY, AFAsRES, $¥eHVASRY, Gl
DB 2 HBERE I T B,

FHMEPARE R S Ebh, HET 5 1L B hLTH S,

(2) =FY FOFELSLL-Ir—T

BREBILTE, MY av 2 v FOBETERREL, =% 2 S 2HEOW T Fl2iD - 7222,
Ebbhiwnwdl, ZorA—70E5H, BERIBCHETAERAY L - T35, &2 TiE, kO
KRB UDFEETE Top > 72,

d) »T7TIFrv—iT¥eHxAIE

FTTSFy Y, =VTOHA, IYTHEAL, VUL, R VE, YRRV, =2
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Table 5.

HRERBB I

#3335

HRIR 7 KIRM R ILIR 7+ R B MLUEE  (1966)

Floristic composition of natural and secondary forests of Fagus crenata

A: Fagus crenate natural forest

B: Fagus crenata secondary forest

Yy sS4y F o VINEY ]
. Clethra barbinervis-Shortia uniflora type 1. Small ridge
{7y F o8 AR
. Shortia uniflora type j. Ridge
EAT AR LUTRARAI .
. Aucuba japonica var. borealis type k. Gentle slope near mountain top
TITFFr -3 RANIA i)
. Parabenzoin praecox-Oxalis griffithii type 1. Convex slope
R L _ AR AT
. No typical species m. Slightly concave slope
TT5F v vE SRLIE=]
f. Parabenzoin praecox type n. Slope
ki AR BT
g. Camellia rusticana type o. River side terrace
R Banm
h. Narrow ridge p. Slope mixed with concave and convex
% Al A B
Forest type 3 410 5 6 1 11 12 2 N-7N-8N-9N-13
il
Floor vegetation type a b c d e f e g
2 & - ®e - BE
Altitude (m) 850 640 800 780 750 900 700 550 920 g 580 840 §
A B a o
i ¥ h i j k 1 m n o P ,o™2n m n 1 5,78
B Q iy (=) -
Topography S NS S NNSN £ s N s N g7
E A F R 40° 30° 15° 80° 45° 60° 50° 8° N & & 65° 60° 20° 20° & D
Direction W W E W E W E W @g&ﬁ E E W WEEXLS
] =] =} =]
gﬁlopﬁ # 20° 10° 15° 10° 23° 24° 20° 4° 30° © @ 15°10° 36° 20° © &
Q
+ o om Bg PpyBs PpyBs Bc Bp Br Bph (> Bpw ljjg;" >
Type of soil S 7e S5e 5B
—}jﬂélz@j\ % é 15* 15* 20* 20* = >
Quadrat Size (m) 7 10 10 2020 "7l 20,20 < 10*1707; ? 5}§<‘-
Total number of species 20 16 18 19 16 16 17 25 19 23 29 20 13
m A B
Tree layar
7 +
Fagus crenate 4 S S 5] S 5 5 S 5 8472 V S S S 5 8750 V
12X H=7 .o . e e e
Acer mono s + 418 T
I A F T
Quercus mongorica 4 e e e e s e e e« 1 e e e e .o
var. grosseserrata
HE kB
Sub-tree layer
7 >
Fagus crenata - 2 2+« + L4l 2+ + “4s v
TAREFY
Sorbus alnifolia 4 + 69 I
® K B
Shrub layer
2y XA
Camellia rusticana 5 4 4 3 4 4 S 4 15889V + + <+ 4 1570 YV
AV oA .
Viburnum furcatum + 1 3 2 3 4 1 2 4 2723 V + 1 2 565 IV
AN rmEY
Lindera umbellata + 2 4+ 1 4+ 2 2 1 1 73V + 4+ 4+ + 100V

var. membranacea
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PN
Magnolia salicifolia
avTTZ
Acanthopanax
sciadophylloides
NTFTHEF
Acer japonicum
E AT AF
Aucuba japonica
var. borealis
F 7 F 4
Sasa paniculata
Yy =7 7
Clethra barbinervis
PV al RV 3
Leucothoe grayana
TTITIFXYY
Parabenzoin praecox
var. pubescens
VA A
Vaccinium [aponicum
=K Y o
Daphniphyllum macropo-
dum var. humile
F oY
Sasa kurilensis
TANH =T
Acer distylum
AL AL RYH
Ilex crenata
var. paludosa

2

Table 5. (ki %)
(Continued)
+ 12 4

+ + 2 +

+ 1 367

3 1 1087

1 . 226

+ » 1946

+ - 447

+ 2 199

. - 169

. « 114

EE H BERH2Z 2 <4 < <

=]
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H oKk B

Herbaceous layer

VA

Shortia uniflora

ATV FF Y

Mitchella undulata

YoV TY

Plagiogyria semicordata
subsp. matsumurae

IxwhH3

Oxalis griffithii

VYR

Leptogramma pozoi
subsp. mollissima

Iv=HUAY

Carex dolichostachya

var. glaberrima

I w~N= ok

Dryopteris moticola

FarEFoL

Athyrium squamigerum

+ + 3196

1 2 283

+ 3 418 1T

+ 2 197 1

2 194

4 e

Liana

ATHZ 3

Schizophragma
hydrangeoides

VR NY

Rhus ambigua

7w Y

Tripteygium regelii

R HE ORER
Seedling of major tree
7 a

Fagus crenata

N.13

2 21807

250 I

940 MM

\% 1

+

+

568 V
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frds, 7 ERHTE, CERECa Y SR, MEBRECY 7775y YODIREDHONRHBEL T
WA, FEREEEIIT % Lok, BENETEARERAS L) -,

TrREVZE, TCRMROFyBERIRD 3 E, v OB OENECH, RhRiE, FOK
Btai00 BE5EOCEECECLIONDE, Dl iR, hboT2d Y 33 ENCHE
THISETHEDB, LinLichb, HECRBLOBERTRTREE, FTALAESTS LWL
HbbY, FOHEO 7R ThH, ERNRIZ, KO4o0RKREILL > TRESRBZENTES,

@ ¥5x75eH (FEH @ s>V —dxrrveeoR (FEM @ vro=R (EH)

RN LA T, MHEORETKSIND, ThLDOHMKRMORS T, HEOLARLHEEA
Bl L, EFOLACORLADZLLHDM, ZOMBOLOL, FhFRIFFEULEARAR
hoThd,

T RABRROBEE, B VEA T, ROPHMEMECREETS 7 +Hy, HEVES
Rigihote b sk, ARS8 » b DRESRBHRIE S Kotk > TLEY, Fh5OEFIL BT
B ENTEZ -T2,

3) HMMOFEHRAE (Table 6, 7H8)

ik, BERECHEEL, FORFRIBECES > THBFRET S, S -HATE FX
JEHC—FCRBE LML ERDT IS E Cr, EEHEN MR, TOBRLBAREE LI SHE
£, ¥FEoKE TR, BEROEICETHRTIO00XERTHD, ZLTERFELL DG, ToKk
OFERD > bz, BLALHPHELTLES,

EOHIBO 7 FHTH, MOBBSED TR0, BEAPI L, toX 5 nRE HERXLY
i &h, HBOFERIRDL LW RDTHS, )

SOFEL, 9 LT DT, REMBION L YOELL, TTRBEL TR D ERBbRS,
Lo L7ahih, KEE (19654) ORETH-1:0DT, ThThhk, EDLTEHOMEIBEL TV
Fro 1o, EOBDFCINLD A5MB T, No. 3 (vBIR) CHE No 12 (UEEE) Tha
D 5F& (BT, AEizha¥ih) 20D 2 HTIF~46FHEL L SRETH o,

ChEX LT, SEEL EOME (4YEELML, DX K—FELL) X, No. 10D 5 HFEAF K-
T, 3HABTLIHAR MTLFhi IFELUTChok, &Y LRBED No. 3 T¥r, BHi No.
12 Ci, ENR29FRILTERI oI, DL, EBEHED L 2 AT, HEEEMNFERPRRkD
D2, FZOHBTLALRL —BHRBETHS,

R R EBedient, BES ey M2, BEORENRIST, BEEROTMICE R
FXhicldie, 1HFEZT 7Ry b2% 42T HBAL T T, L0RHETHE IS THDHH,
Lefh b LT, BFCESRFRE VD> LR TERG, Ld, EHOREHODHITII B HBOK
XXBTHDLE, KFFPMERE30em UTFO, REELPELHEBCL > THDBR TS, ZD X5
TeRBEOREHFERLTH, EHNI FL R TFokwo i, BTd5L5CHLNTHS,

EREDIEBIE, ZRETLRABLLAELT>2b, YFEAEHBL, Lovey b THRBZEMATE
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ot No T~9 OMEHRT D 7711, BEINTOETH -7, ZOTWFolaeTi, 7
RELBEAEBELRV O L Ly,

2. KRB OREE L B OB

At BRPCEMMLHEKROL, IORBRULSLOKE, 1965 FERKLILEZATH
5. 1966 FERHO TR T, RERCIZELBIEL 3Tbh TELT, REAK-EETOREBTH-
S

D5 hBEEY L - B, —HERBRVT, @EER0Om UTReh, Thibh BRI A%
DOIH BV KAKERE LD T, BTHRRBELSE, 7rOFHRBITE -7 X hdh ot

D W # (Table 8~11 B8

HEHELES~NWRLEN, 2055074 vIViE, R v—3 AT r BEOBREZPOLOW
Ted DT, HWEKRMTIZI . BEOLDILDT TE W,

ZoERMIDOITA v I~ SBHRETHEH, EEL Yy (Vav?) Bes, bEdberFr/+
—~F 7 N I HROFEBRE %, By T T 5F 2 vEIZETEBATVL S, £k LTEAMTH B
NERERRE DT, BEESTREHELT, BB THS,

BERBAICIIE, 2V AFREOT R, PRLBEL, EHSELEVD, yrizdil, BEA
ENF = HFHTHoT,

2) HEoEFRE (Table 1228

1965 FITBIEFEIE o 7eh, ZoRAEROKES, AEO7 0BT (FRCIXBRRETHHH, 2Tk
—HIIFOH R IR D oz, LTRELU) OFEET DA Thhictodn, HH0E, FE LR,
BB HEY 5 1T oibdh, SEAHEL, 54 YICEICADORIRTER L,

Table 1243, MO HMBREA R LIS DTH D, RBHED L CHEMPIER TP {, RBKOH
HLRARAEAEZRL 05, Tk, Y7 FoR /e Y10 —~HAREFEL 5L 25 Th, ity
DT hlotce ZDLOIREZAHIL, &b EBHE T ZAMEN T,

74 vIVTR, BEOSFLBEBAGEA LR, BERE, X135, 7rihbo THENS
WORBIE ST,

4 VIVEERL I~TiE, {Erbdbhblir, 7r038EN FOMBAS, FH155 T4
HitkE R L, RAKOEERB L B bR EEh -1, Lhd, EFETEREIRD X5,
KEFMBD B ORDE s, T HBESAEL, 4 v1T5B% 714 v0T857%, 74 vIT
TLABEEL, ER_tc X 5 BHRRE CARERVT, FTHE, FARARCEHRLTCWE L0 TE
[P

Lichio T, T ZOBHBORKYE L, BHOoAK, HMBMEE KEXLlhbdhT, TTREBES-
fobkvz b,

3. EMHICHIT 3 AXORRE T OBHIRME

FEEBAE LR, CoEREAE, BEERBOIVGWERMEERIELC, AFTHERLLEZAE,
ERAMEEERIL, SHEREX LD EOREERL, AUSAFEBERLLLIAEND S,

BETE. TTOEHFITTRETRE TS -2, ThiTthZhlih- T, AFLERL T D
Thbo
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Table 6. 7 Bk R K K # o
Number of naturally regenerated
s ¥ XK ® 5
Plot 1/1umber N1 Nz N3
1 [ 7 *+ 7 + S X SH
Species Fagus crenata Fagus crenata S
Vipd, 26EbE |1 G | g R I - 2EE g4
Age of seedlings 1yr 2yrs < lyr _2yrs< lyr
o2 fh ok B B & | @ e R & NE T B2 R 2
Healthiness Healthy J " 7" ead healthy Healthy "
10 339, 350 74, 500 2, 000 2, 000
t [}
# 3 30 126, 006 8,000 | 12,000 500 667
=T 50 1,333 !
=
. 100 667
(cm)é 200 1,333 29
300
z.ﬁ s é.% I N )
Total 465, 356 11,333 | 86,500 2,000 2,500 29 667
a4, i, B OEE
(%) 95. 1 2.2 2.7
Percentage (%) ‘
¥ R B 5
Plot r/lumber Neé Ni1o
i) 5 7 e A/ 7 >
Species Fagus crenata ok Fagus crenata
Lk, 2 4R L s o [FFEISFE 0 & & 2%E
Age of seedlings 1yr B 2yrs< | 2yrs< lyr - Syrs<
R A I S A YT I A ST P
Healthiness , ,},Iea]t,}?’ Dead healthy EIealthy 1 ” B Dead healthy Healthy
" 10 114,500 8,500 1, 000 53, 995| 3, 333 2, 333 2, 666
L @ 30 103,500 6,000 1,000 9,500‘ 61,994 667 1,333 34,663
s o 50 5,000 12, 665
. % 100 500 1, 000
(cm):E’ 200 500 527
300 27 Y
& it
Total 218,000 14, 500 2,000 18,500 5541 115, 989 4, 000 3,666| 50,994
2, i, RAEOEIL | |
(% 92.9; 6.2 0.9 93. 8 3.2 3.0
Percentage (%)

*: Quercus mongolica var. grosseserrata,

**: Magnolia obovata,

*¥k: Acer mono, ****: Aesculus turbinata
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FRRIRIRIC ST 5 7 F M olEd: LTS RTH - F)I - 84) —137—
M OB A o (haXyp)
seedlings in Gomisawa natural forests
N4 Ns
7 + iz ﬂ_; il 7 Ea
Fagus crenata > Bkl Fagus crenata
L 7725!‘—@5 2@& 2 F A& o, ' 2 4 A
: f}fr ® 0 Bk -
Dvrsd | Gy s | ooy
R R N Y NG e
. " “Dea Healthy n " " Dead healthy Healthy
20, 001 1,333 667 ‘ 55, 500 1, 500 4,000
36, 669 667 5,334 60, 500 500 3, 500
667
68
56, 670 2, 000 6,001 667 68 | 116,000 1, 500 4, 500 3, 500
96. 6 3.4 ‘ 95. 1 1.2 3.7
N1l Ni2
Vi e ARYH KA/ FF VA a KA/ |
Fagus crenata B e Fwkrk | Fagous crenata Ik N
g o4 | REE 2% 2FA 2R | 28R 2HE| 2 HA
Lyr Bk BL BB BB B of L L N O I S ot
y 2yrs < \ 2yrs < | 2yrs < | 2yrs< y c2yrs< | 2yrs< | 2yrs <
S 2 A R} >SS . _2yrs
R PO A N N R RN RN e
- " ‘ Dead ‘healthy‘ Healthy " 77//7 7777”// | " | ” ” "
19,334 1, 333 667 1,250% 500
72,004 667| 667 667 3,750 6,750
1,333 | 4,000
3,334 3 667 1,750|
1,785 27 27 54 200| 100 25
106 50
91,338 2,000 667 6, 558 1, 361 694 54 5, 000 13, 250 100 25
97.2 2.1 0.7
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Table 7. FibkiR 7+ kRO HeR AR (ha YD)

Number of naturally regenerated seedlings in Gomisawa secondary forests

o E & 5
Plot r/lurnber ’ N7 Ns N9 Ni3
i IXFZ . IRFT
o & 7 |4 % Y| Quercus | T F 7 F | Quercus | T >
’ 5 x F mongolica mongolica
Species Fagus Acer “ var. Frgus Fagus var. Fagus
P crenata mono gros- crenata cremata |gros- crenata
. Seserrata seserrata
. 2 4|2 4 2 FE42 4|2 E4|2 F4a]2 F4E
At 2HEDE Ty T Ry E| S R[S E B kB ok
g 8 ~2yrs< M2yrs< o 2yrs<< 2yrs< 2yrs< 2yrs< 2yrs<
N TR R N I # & @ @& & B 4 4 B & &
Healthiness Healthy | Healtny } Healthy | Healthy | Healthy | Healthy | Healthy
= 10 714
. B
k*% 30 714
= 50 500 ! 500 1,000 2,143
It 100 1,000 | 500 3,572 400
W &
oo 200 2, 547 103 204 3,220 4,800
[}
==} 300 1,856 103 103 204 752 4, 000
=) at 5,903 706 103 1, 908 | 9, 687 1,428 9, 200
Total y ) » ’ ’

FD LD IIERMN, 16 FELFETE Sl eh, AEKRLYRET 2,

1) HRor#EL (Table 13~15, Fig. 2 2R)

1962 %5k 5 1965 FE TIRER I N, AFATHERE L/, FMEKMEEDB, WThi 6
BOMp &, 1TEOBRE (AFLN) R oKD T ik 2 MBOREDfTHhA L ZHEH 5,
T, TOME, WOKFEALLILbRTELR, RETE, 7Ry, BHEERYRT
FHEnEbh T3,

AXDOHEBRATIZ, ha ¥ 4,000 A& (1966 751 3,000 K2 d) K-kl FEokwi, BE
TiL, DRV EEREALCLE-TWS, FISABhB L5, BEL, 1~2m BRLTHHTE
B s, BTt v A0 L, EBEAHROLDIL, BEAERHZENTER, WD B “BATH i
RoOBERLDILD B0,

BECHEERY, fi-otfBhbhclELAL0T, ERRKKR-TWAY, $RhTh, 87Fmy b
5 S ey b COBRME, B SBEMBHOAFEED, W3 FCLEL TVl ok,

FES = » b, No. 613, 20° DEMMBTE -0, FHORD 47, RSKES, b
w, FE RS 1 ERRL, HEATTWEA, Bl o0, BRed, Mg ces x>
Lo, 1ARLRBYS kot MIEELTHBRLT, &0 500ha ROKEHKMMS, BEHHC I
FARRBENRED, RAD LS InRBit->TLE > T3,

2) # K H 4 (Table 16 Z2#)

BEEANE, FAKOBS LEANCE bOVWA, 1966 FEORELUR, B6FELSICRTLT—F
B o, Fe Rl L Th A,
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Table 8. RMhoOEE 51 v 1

Floristic composition of logged-over area (line I)

B BEBEE
%u"} B No. ] 'Average [z 3
= e 123 45 67 8 9101112 407" Frequency
¥ : e
BS | # ¥ Species — \\\ 0 et <lass
Ay
Carmellia rusticana 1 233 44321223 2958. 3 v
F v F P
Sasa paniculata 8 4 2 + + + + + 983.3 v
Yy
Rhus trichocarpa 3 24 4 1 + 1 + 1 1626. 7 v
YT T Fx
Parabenzoin praecox + + 2 4+ 3 5 1 + 1232. 5 v
var. pubescens
FAz RN rED !
* Lindera umbellata 2 2 2 + 3 750. 8 m
var. membranacea
FYHEF
S | Acer nipponicum + + 2 + 4 669. 2
UE) 27 TT
Acanthopanax + 2 1 2 + 2 480. 8
sciadophylloides
A hY
Viburnum furcatum + I+ 1 11 2 314. 2 il
I
R Ty 1
Dryopteris monticola ' 3 2 2 604. 2 )i
HEAVL
Athyrium deltoidofrons + + 1 1 ; 85.0 I
VSFTFE
Dryopteris austriaca + + 1 + v 44,2 I
A | IT¥=HEAS
Oxalis griffithii + + + 2.5 I
1] 3 ~ >
3 IYIARFTHK
8 | Dryopteris sabaei + + + 2.5 I
(3]
8 | vawyy
g . Senecia cannabifolius + 1 42.5 1
R SR A
Osmunda cinnamoea var. 1 41.7 1
fokiensis ‘
- Y7 P
v Vitis coignetiae + 23 45563+ 2751. 7 v
2 YRy
o Rhus ambigua + + + + 3.3 I
8 yasSn .
- ‘ Tripterygium regelii 1 3 354.2 1
[ |
P w| 7HEE
Hs 8| Fagus crenata (Sapling) 8 4 4 33 24 + 2 2792.5 v
@S| o) 2
= *
fﬁ—€'§ Magnolia obovata 1 + 1 84. 2 i
D "] e,
10 O 7 i‘—f\ fg
B E‘ Fagus crenata (Seedling) 2 2 291.7 I
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Table 9. {RiRBftholisE 71 v 1O
Floristic composition of logged-over area (line II)

e = S———— S
] cies ™ b2 8 4 5 6 78 dominance Frequency
B3 | M Jf Species | minar class
AT o
Camellia rusticana 8 1L L1 4 4+ 1 3 1970.0 \%
.Sg‘:z::z#p-gn?culata 2 + 2 1 1 + 2 3 1252. 5 v
yaw s
Clethra barbinervis + + 5 + + 1098. 8 I\
AT h Y
& | Viburnum furcatum 1 2 4+ 1 3 813.8 v
&N
Magmnolia salicifolia 1 o+ 3 657.5 v
v IAFS S
Prunus grayena 2 2+ + + 441.3 v
EXAEF
llex lewcoclada + + + -+ 5.0 m
Y=Ly
Rhus trichocarpa + 2+ 221.3 i
ER e
* Acaenthopanax + 2 + 221.3 i
sciadophylloides
Y=
Morus bombycis + 3 470.0 il
el S .
3 | AASTeEY
< Lindera umbellata 2 1 281. 3 i
«» var. membranacea
Lavavi s se V4
Parabenzoin praecox + 2 220.0 i
var. pubescens
N A RYY
Ilex crenata var. paludosa 2+ 220.0 i
F oy
Sasa kurilensis 3 468.8 I
ARy =
Tiarella polyphylla I 3 531.0 i
VAV RY
o | Carex dolichostachya 2 2 437.5 I
= var. gaberrima
{7 Fy s 281.3 I
Shortia uniflora
HA N FLAa
ES Plectranthus kameba + 2 220.0 i
0 : PN
] Y==K
3 Dryopteris monticola o 25 I
3]
b yawAvix ;
"g Arachnoides standishii 3 470.0 1
= 7R3y X 625 I
Elatostema umbllatum var. :
majus
S i
Leptogramma pozoi subsp. ! 62.5 I
mollissima
———
Y= 7y
i Vitis coignetiae 4 + 1 845. 0 I
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Table 9. (§t ¥)

(Continued)
Wy o N, |REESE nu
) s 28 4 5 6 7 8 dominance Frequency
B @ BSpecies - | | vale  ©ass
. 0 s [
/.g Iéhisrya/:nb/igua + 1 + 65.0 I
3 ;
;r?p;jer;;gium regelii 2 220,0 I
@ ;;gus 7;renata | 3+ 4 1 4+ 4 4 2877.0 v
3
ﬁ": Ejgrjzo:l\:'a obovata 2 218.8 1
S| .
& .g (:‘ ori:us*controversa 2 218.8 1
fﬁ“; ;teri’ci:z!;’;a rhoifolia 1 62.5 1
ﬁi%‘ icjr*'mj;;;?—: + 1.3 1
” ;rzxf;zfs mandshurica + ‘ 1.3 I

ok, BHERCT bLbi=R Y 0@l 2 AT, vy RFERTA oD, LIAN
B L > THRBOBSEN R I o e &, 2%V AR T 10, MOKKRES, FE DO X
> T bR e, BENOBCF =+ ¥R LEVERERLTCELLDLEbNh S, AU+ Th,
FUeHRE, b b LD o et Tk, BENABGHR, A0 ATA T
T, BERBCLY, ZRHTLARS Z LAt TER,

HIKAL, Table 16 @RH5NRB LS5, vHEE, =+ v 3x—2R2FHLaBbLAL, ARAFDS
WEZ B, —BECEBER s Tk 25 TH D,

3) FEEOEHIRAE (Table 17 2/)

BRESE LT, 730ENME, (XFTF, A%, 127 8=F, £4, bV F/FRENRED
nics, goidiowd 2k, BRLEL, EFLMECASRG, +F /%12, No 5 OLHBEL T
et WERLBELET, BELCRENE LRV DT, Bl - GEIThTEinEBbhb,

1 = #
7k, AIELOTMD, Bbie@x T, MEL T30S0, 2o TcoxEE, BB T
H5b,

7 DHEREL, Table 17 TRHND X 5, AFHERIGO, 7+ HROBEBEO BLRGE, JEHEIC
o ldHbb LT\ 5,

KRB ZTOEFERB L L AT, 7rOfBIIEEA VL, ABDOIMb->ic 7+ e &L
PO AFHTIL, 7 OMEREL, AFLTFOBERREEL T 5, ZOXEUL, HTF 23400
(0~800) A&, BDTHR-OEF LT, HETIE, 13,200 (7200~14,800) KL &<, 2 & A LHBE
Im BLET, 3m U EDdDbRbNA, 7+ RERFERORERRE GIHO5 1 v I~ 23, 15,907
(14,151~17,670) K THHD T, ZHCETORYRELhBH, 7H0EHME LTk, LERLFEM
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Table 10. {XiRPFHbORELE 714 v T
Floristic composition of logged-over area (line III)
I REBSE
I%E \\ No- 1 2 3 4 5 6 7 doArxgéza‘rglge F?eq;%—er%y
[BS | & ¥ Species e va;lue class
F =y
Sasa paniculata + 1 72.9 I
F oY
Sasa kurilensis + + 2.9 I
R AT
& | Comellia rusticana 4 4+ 38 5 4 8 3 5535. 7 A
=
Rhus trichocarpa + + + + 2 1 2 577. 1 v
Y IR Z
Prunus grayana o+ + 4+ o+ 77. 1 v
X [ Yavs
Clethra barbinervis 3 1 4 4 2393.9 m
o ' A¥hl
2 Viburnum furcatum ! 3 4 3 2035. 7 m
Wl eATAE
Aucuba japonica 1 + + a3
var. borealis :
VY NZHh T
Acer rufinerve 2+ 251. 4
A
Tripetaleia paniculata 4 892.9 I
[2]
s S
L8 Plagiogyria semicordata + +  + 4,3 m
F48 subsp. matsumurae
jus]
o VA%
Y 5 Tripterygium regelii + + 3 + 540. 0 11
S| v=7Ky
M3 Vitis coignetiae 5 1250.0 1
al 7 + -
g 8| Fagus crenata 5 5 14+ o+ 3467. 1 v
Aws fop %
fﬁéE Magnolia obovata 3 585. 7 1
GBS e FFE
L2 ‘ Aesculus turbinata + 1.4 1
Table 11. {RRPbOMEE: 51 VIV
11.  Floristic composition of logged-over area (line 1V)
By | No. RERAE w o
% e 1 23 4 5 6 7 8 9 1011 dﬁ;‘f{;gg o Frequency
F&- | # ¥ Species T value class
NAL R T
Ilex crenata var. paludosa 14313821 +223 2205. 5 v
vSIdrawvsy
Menziesia multifiora 18 21312 + 2 1 1341.8 v
2 IFxH=F
& | Acer micranthum 2+ + + + + + 164. 5 I\’
v IAYs S
Prunus grayana + + + + + 4.5 m
FFA<F
Sorbus commixta 2 + 2 + 320.0 I
rmace + 1 + + 48. 2 I

Hydrangea paniculata
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Table 11. (% X)

(Continued)
- , R 1 23 456789101l dominaﬁce Frequency
2S5 | 8 ¥4 Species el value class
AANA S F
5 Vaccinium smallii + + + + 3.6 I
=] N
= =& N F
w Camellia rusticana 2 + 160. 0 1
F oy
Sasa kurilensis 2 + 160. 0 I
F=F Y
Sasa paniculata + 0.9 1
X< Y i
Moliniopsis japonica + 4 4 5 5 5 5 3 -+ | 4660.9 \Y
RO A
Osmunda cinnamoea 2 23 3 1 4+ 4+ + 11 1139. 1 VvV
var. fokiensis
FAhH R
l‘k,'i Carex rhynchophysa 2 2 1 2 1t 2 1 4+ 1 11 910.0 VvV
= v
Phragmites communis 222211+ 819. 1 v
=
Osmunda japonica [ 3 4 4 1 + l 1569, 1 m
R VAT N ;
A | Mitchella unduiata ; + + 1+ + + 50.0 118
F Y
@ | Disporum smilacinum + 1+ + + ! 49,1 111
=] .
S | HTRARYT ) ‘
E Carex omiana var. monticola 3 4 43 1818.2 I
£ N
) /¥ T ;
T Metanarthecium luteo-viride 23 + ‘} 500. 9 i
=y AR ‘
Thelypteris nipponica ++ i 27 I
bV
Pogonia japonica + + + ; 2.7 I
vawyyay.ip<
Heloniopsis orientalis 2 159. 1 I
y | ATHT S “ 5
s Schizophragma + + 1 + 48, 2 i
o hydrangeoides i
= > ;
L Ry
Rhus ambigua + + + + ! 3.6 I
XTI SP ‘
2 6§ 5 3 3 4 3 2 3500.0
- § Sphagnum spp.
[ER RIS
72 | Drosera rotundifolia + 11 1+ ‘ 138, 2 m
4 o® IRXFT |
1 S| Quercus mongolica 3 2 4 + 4 4 | 2205.5 I
}ﬂ“s b} var. grosseserrata }
| !
o .Q 7 Ea
fitS aE) Fagus crenata + + 3 ‘ 342, 7 i
[ -
11 O Y F LT
W | Frazinus mandshurica + ‘ 0.9 1
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Table 12. #H %k R (& & BF
Number of naturally regenerated seedlings at the
54 vES
Line number I I
BB (m) ~
Altitude 760~800
B pecion ToFr | A e 7 ok /) w
{
Ve, 284&<G] 0 2 #< 2 #£<L 2 F 2 <L
Age of seedlings ‘ 2yrs. 2 yrs. 2yrs. 2yrs.
B, H R ' 4 " 4 w4 ¥tk B 4
Healthiness Healthy Healthy Healthy Not healthy Healthy
50 2883 93 4293 — —_
Bt 100 3534 — 5565 — —

@ 200 6045 186 3657 159 —_—

w
#H S 300 2046 93 477 — —

s 400 1860 93 636 — —
w2 500 558 93 954 — —
(m) T 600 558 — 318 — -

700 186 — — — 159
800 — — — — —
& 2 Total 17670 558 15900 159 159
e, % EHOBE
Percentage (%)El 99.0 1.0

* Fagus crenala, ** Magnolia obovata,

Table 13.

*** Aesculus turbinala,

AWFGERE O MR 5 & TE3ERERE
Forest type and operational history of several Cryptomeria plantations
and a Fagus secondary forest in Gomisawa national forest

%X Quercus mongolica var., grosseserrata

p—— 7 R B 7 % B B Operational history
HEX | A, K H S A Floor
Plot Kind of Forst type | Vegetation % i L: 3 48 i
number operation yp type Year of logging Year of planting
1 - LA BRhERAMEZRETF IR | §.37 HES 2
S .
Ay - . | Planted in 1965 fall
2 2 S 4 R Uicd & ofkE K36 S 40 ,
: ¥ B9 IC IR '
6 ¥ , §  Ssaa < Planted in 1968 fall
~ f—
5 A - § L yoik Selective cutting during | S.39 "
7 T ﬁ Cg;él;gz na the war Later, charcoal | Planted in 1967 fall
# *+ S ~ZZ % | production Clear cutting | S.40 1"
7 Cryptomeria M’“Sf”g%‘fs in 1964 to 1967 Planted in 1968 fall
3 plantation
Z ¥ | v ¥ | RBRRERTEEE
4 Cryptomeria) Sasa Clear cutting in 1965
2P S, ¢ 3 - 5 :L:\:»y/'i:\: '
N14 Fagus secon- Faous Camellia T4 % H ¢ Charcoal production
| dary forest & rusticana

) TM6ME, BMR1E

Noto. Weeding: 6 times, Salvage cutting: 1 time
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fE # & o (haXh)

logged-over area in Gomisawa natural forest (1966)

i N (845
740~760 740
7 H ‘[ A Sl B e L $ R 5w
1 ki 2 F< 2 HL 2 < 2 L 2 <
1yr. 2 yrs. 2 yrs. 2 yrs. 2 yrs. 2yrs.
icd o 7?2 ® =2 ' £ ' £ ¥
Healthy Healthy Healthy J Healthy Healthy Dead
318 2067 — — 101 1111 —_
— 2703 — — 101 505 —_
—_ 4611 — — 101 303 —_
— 2385 159 636 202 1212 101
—_ 1113 — 318 — 808 101
— 636 — —_ 303 202 —
— 318 — — ' — 101 —
— 159 — — — — —
— 159 | — — j — 101 —
318 14151 159 954 808 4343 202
95. 6 4. 4

Table 14.  FWRIR 2 FEMib SR (ha 4 9)

Stand composition of Cryptomeria plantations in Gomisawa national forest

e bl A B | w W | mEmEE | wEeES | H R  a
Plot - | Number (m) (cm) (m?) ‘ (m%)
number of tree height* D.B.H.* Basal area Volume Tree age
5.3 10.6
1 1633 17.9 49.0 20
5.0~5.8 8~14
6.9 15.0
2 1633 — 29.5 99.2
5.2~7.8 12~18 0
5.9 14.0
6 4000 — —_— 71.8 211, 1
5.4~7.7 12~ 16 17
4.2 12.0
5 2000 5355 To~14 21.5 53. 2 18
4.5 | 1Lo
7 2 T ! —_ 21.2 53. 2
400 .0~5.4 | 8~14 17
4. 4 13.0
9 1224 — - : — 17. 2 39.2 17
3.9~4.7 ‘ 12~14
5.4 | 14.0
o E L B .8 .
3 1600 45~63 a~i% 26 71.6 20
6.0 16. 5
4 2000 —_— 43. 4 130.0
5.3~7.4 12~20 2
- F

Average
IR RS

Minimum~Maximum
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Table 15. =2 FREFRORIEH b & (1982)
Stem bending of Cryptomeria trees planted

|

o N=N
OO WEEE | B B | g of bendings | MR | il %
No ?}re? D.B.H. | Height KT E | & = Planted
' No. (cm) (m) Horizontal ~ Height year Note
iper 25m? \‘ (em) | (cm) |
1‘ 4 1L5‘ 5.3 148.8 122.8 "62 Sk 14
(8~14) . ( 5~5.8) (mwum)‘(n~mm Top broken
| . B —
2\ 4 15.0 6.9 171.3 135. 8 162
(12~18) | (5.2~7.8) | (130~170) | ( 92~184)
3 4 14.5 5.4 190.0 149. 8 ‘63
(12~16) | (4.5~6.3) | (160~200) | (133~167)
4 5 16. 4 6.02 168.0 152. 4 63 ME1A
(12~20) | (5.3~7.4) (1830~230) 0m~nmi Bent tree
T 1 I I 2 & o
5 5 1.6 | 4.2 99.0 99.2 "64 Top broken
(10~14) | (2.83~5.5) | ( 40~125) | ( 90~112) brdbAI AR 2E
‘ Stem with zigzag pattern
S o A E o ) rn
14. 6 5.9 143.0 130. 2 ,
61 10 T (12316) | (5. 4~7.7) ‘(l20ﬁv180) ( 72~ 175) ‘ 65
. 10.3 4.5 89. 2 102.5 ‘65
(8~14) | (4.0~5.4) | { 60~120) | ( 80~134)
9 3 13.3 4.4 \ 115.0 100. 3 65 LrdbARERRIE
(12~14) | (38.9~4.7) | { 80~135) | ( 86~125) ‘ Stem with zigzag pattern
* See Fig. 2

K EEBE

Horizontal distance (m)

uiod uotxa)u)
A

(w) ey !
HWae=E

FHE_E AR
Upward

Fig. 2. Wb BORBE

How to measure stem bending

BREIR T2 0oThV, OIS REBOMBPRTELL LD, F+ORBARFIC LS LD
T, HROMSEEE L b, KREHFLO, —D0BH LV o enTE s,

2) £ K& R & (Fig. 3, 4 28)

oML, 6 BIO T ) & 1 EIOREATLH TS0 T, Fig. 3 tASh3Xsk, #eiod
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RCREFOFESBHR->T B, T, FWET = » F Ok D, BRI Ielita AT, BERAELXT-1-
BENRARCTRLTS S, EILASATHE DT, REOBML, oL idEvLEbhsn, v
ThicLTh, 7+ OfE#N, AFORBAOMERE TS &, ZORBENDDL T BN,

BEMTORES Fig 41, ¥RAK7 = FAICHELABEOSEMER (Ruo®as, Zo
DR KRER E-12) %, EERINCEH LUEEN, Table 1710RLTH 5,

Fig. 4 o4 REBERTHAS &L, FTURTROERIRIFTHS, T, ABDID - iiEL b O
o7 DYEMERT, LBOLOREAZSR>TWEM, LR 150cem BT, MighkEi
fHEERL T3,

EHRHAOFHILESNT, DATRBEROMEIT oo T iedl, Bl CIRERTS L 5 iehgthihdb T
ETB, LdsT, AFHEEOLDR, FLLRERNTERVCORHLT, 7k, EFORT
Hib2h2k L Th, HHAEELSSIEDT, WwTth, AFREEE-T, FrokkiehboT
WS L EHETH D, 0D E@Rillo T, AFATHS, 7FDRKECHb o THBHY X<
B3z L2 Tc%%, Photo 9 X AIUTOHITH 5,

Fhiznt LT, RAKBEO ki, FRAME LA &nb, BERROAFNHEL, #
ERSH+DEET 2 BITARRIITIE > T ADEBbIhE, ZDL 5 ki, EFHHELVDRD
iz L, OALHFEL TS,

IV ZEHEOHREICHTEERE, 7TORATHICOVTORE

PEORAE#EELS LT, AKROL S EFTHH TR 2HFCHTHIEREYES, To—BLL
T, 7HDORAREHFOVTORER Lz,

L FEEHEOREICHTIER

BT RT 5, RELFLOMFRROVCTOFROERIZH G, hET BEEIORERDTSL
h, BE~NDEBRAINTEL, RBROMES £, ThooBBP0 b0, HALOHEHE
Ba iz, 0&DOSE, 23 LR T3,

ZITE, CHETORRESELAND, BEHICET 2HFKER T T, ERARDOBE«DEE
HEXESTENTIRAL, FELT HMEERAORASLEOGTOBER B THhI

D BEHEOK S OREA
HEEFLOMGRYELL8E, FTEIREOR S hicdhidisbicw, Koo LAk, §E,
TOBD K, RER BEOBBBMBCL B L0KY, \WH 550 5, REREY S HHTHEEL L
T, o &b —BYTEELOR, BERECIZL0THEY, 2 ClFhe >0 TR EF THicl,
Table 18 %, 1964 iz, HRAILBLB TREI I, BHEEILOHBER YV TH S, TOROERD
BT, ETOBECHEOMZ I LFLDE0, CoHEir, HER IS ETE- TR 7eLy,

IDEFEDWTETET 501, EFHHO S b, HHNE LOBRMEOME, BREHSFE 250
~400em &, ER~OERVAHTELZ L THD, ZOHHFOWTOFHM® ik, [%, BfFoE,
BARSHEA TN, 2RV OBREATKERT S 2 L2 TE2 L Bbh2 T, SRSTHHEOEK
e Z0EEHTRDTHTL, R ENBLOTRRGES I by, Fhil, EdV Itk - T,
COHBEATL TS, EEMBETHS 7+ ORREFCIGT 5 H21EE S LA Lbo Tl
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Table 16. FHIRIR R ¥ A THOREMRK

Floristic composition of Cryptomerie plantations (1982)

A F 7'+ A F
% i Cryptomeria-Fagus Cryptomeria
Forest type ] 3 5 5 7 5 g 2

fur B # > 3 =\’——
oK W 2R F
Floor vegetation ¥ Camellia- I
type Sasa-type  Miscanthustype __ Sasa type

b

% ]
;\rltitude (m) 960 960 850 860 820 840 940 940
P2 R
B ¥ Fa4 River-
Topography 2 &8 m Flat- side S~ 1)
Gentle slope ness terrace Gentle slope

1I:E %S{' f [Jn-“ -] = o o o o
Direction N10°E N10°W N25°E  — —  N55°W N40°W N35°W

3k

2
=

op

B I ®

Average dominance value
B
Frequency class

gopi%l A 10° 10° 20° — _ 10° 50 50
= & A

Type of soil Bp

FEEDOKEE

Quadrat size (m?) 25(5 mx5m)
Total number of 24 28 33 27 25 2% 24 23
species

m K B
Tree layer
A ¥
Cryptomeria japonica

3

3 4 5 4 4 4 3 4 5937.5 V

® K B

Shrub layer

IRy

Sasa paniculata

SN VAT

Camellia rusticana

Yy =2 7

Clethra barbinervis

Y=gy

Rhus trichocarpa

AT

Viburnum furcatum

AF ST

Lindera umbellata + + + + + 1

var. membranacea

E S

Acanthopanax 2 1 1 2 . + . 2 782.5
sciadophylloides

YIRS Z

Prunus grayana

YU TEF

Symplocos chinensis + + + . + 2 . + 225.0

forma pilosa

YYNKEHTF

Acer rufinerve

N F T H T

Acer jeponicum

T A K E

Fraxinus lanuginosa

B AT %

Aucuba japonica + + . + . . + + 6.3

var. borealis

S 5 3 4 + + 5 5 5627.5

505. 0

505. 0

445.0

227.5

+
8]
4
.
4
+
+ o+ o+
+ o+ o+ o+
< < < < <

+
+
+
[N]
+
+

+
+

71.3

<

2 + + 1 + . + . 286.3

~+
_|_
+
8
o
2 =2 2 2 =2 2 2
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Table 16. (fF %)

(Continued)
T 7 N o -
Vaccinium japonicum T + + + + . . . 6.3 IV
PNV
Magnoliz salicifolia  ° + + + + + . . 6.3 IV
B A E F
llex leucoclada : + + -+ + . . + 6.3 IV
Y77 F e
Parabenzoin praecox . . . + + + + . 5.0 M
var. pupescens
Y<wEIY
Acer palmatum . . 2 . . + . . 220.0 1II
var. matsumurae
I X ¥
Cornus controversa ) * . . 1 1 . 125.0 1I
H Ok B
Herbaceous layer
74 K
Aralia cordata + L . 1 . + + . 1288 IV
Y=v7v
Plagiogyria + + + . . . + + 6.3 1V
matsumuraeana
A A F
Miscanthus sinensis 1 3 4 3 . « 1781.3 1
7 7 E
Pteridium agquilinum L ) + : . . 1 2 345.0 II
IvwR=v & . . .
Dryopteris monticola 1 . + . . 63.8 II
F7ATH
Leptorumohra . + + . . + . . as I
miqueliana
IvwHEoNS . . . . ] .
Oxalis griffithii + + 2.5
YIThE= . . .
Arachnoides mutica + + . . . 25 II
v
Liana
ATHZ 3
Schizophragma + + 2 + . 3 + 1 755.0 V
hydrangeoides
Y=Y
Vitis ciognetiae ! 2 2 + + + 2 . 722.5 V
VAR =22
Tripterygium regelii + ° * + . . 5.0 I
VAT ) .
Rhus amvigua : + . + 5.0 M
HAMERG
Seedling of major trees
- >
Fagus crenata 2 3 2 3 5 5 + . 3563.8 V
A r=®A£Y
Acer mono var. — . . . . . 1 2 28L.3 II
savatieri
P-4
Phellodendron amurense : . . . 1 + 63.8
K v o/ & . . . . .
Magnolia obovata + 25 I
T RAFF
Quercus mongolica . . . 1 . . . . 62.5 1
var. grosseserrata
l‘ F / * . . —+ . . . . 1.3 I

Aesculus turbinata
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Table 17. 7+ 2FA¥K Emxdbm ¥ BIUVN 7+ S48 (cm)
Number of trees (per 25m?) of Fagus cremata and Cryptomeria japonica
and growth of their leader shoot (Fagus cremata) (1982)

WK |
Plot number 1 2 6 5 7 9 3 4 N13
a 7 6 4 13 2 | 3 1
~100 | 5. 1% 3.0 9.8 6.8 17.5 12.0 — — -
I~18 | 1~7 | 1~25 |1.5~12| 15~20 | 6~20
a 6 7 4 21 10 1 2 — 8
~ISO |l 74 7.7 23.8 | 14.7 | 27.0 | _18.5 1 —
1~28 | 2~19 | 16~85 | 1~28 | 15~35 |3.5~33 1 —
5t a 6 9 8 10 13 15 4
~200 | | _ 73 | 180 | 325 | 27.5 | 82.4 | 340 . — -
[~23 | 10~80 | 20~44 10~80 | 26~46 | 20~47 | — —
. a 2 11 2 51 6 6 — — 8
®g
S| ~250 | | 26.5 | 26.8 | 24.0 | 35.4 | 835 | 40.5 — —
- 18~35 | 18~87 | 13~35 | 31~38 | 17~43 | 24~52 | — —
-=
2 a 1 4 — 2 1 1 — - 2
Mz | ~a00 p | 200 | 285 | — 24.0 | 870 | 3.0 | — -
19~35 | — | 23~25 — —
o [® o] | |
w0 o oe @ @ |
~olal @ | @ | ® | @ | @ | o | ® | o
|
wlal o | o | | KRN
sl e o | | e [
ciadt I3 I N N A S R N
& | xe | we | we | 56 | 2@ |60 | @ | ® | 50
Oz ¥ ooark %, b HEOMHS * ¥ ¥
Cryptomeria japonica Tree No. Current increment _ Average

- S

Minimum —Maximum

b, RAOREED DL hEHICL»1bLT, ZOMBACD TirE 2K THhE, HRTEEL VL

58, —MBOABREL TELD TS D b,

FE05ZEMND ST, IWHEHKRRD €12, Table 19 iwriT X5k, ZOHMESERXLS L, HHEMED
AIRETe ERE, B E EFRHE T 350 cm R, ZOf2 300 em RfIc LAz 5 2k, Eleb DL
Bbhs, LrLicdis, BEGH COBKNKE, BETL, KRL LT, Table 18 cBFf et
EDSWTITbhTn3 Z EREL,

¥, 0L RRGEAVLA TV ARERSER ST, HITOBRHED THinedig,
R SERES I 2N TEF, FRIDLEVLSP D> TR LA B bR TW3, &
ZH1, EXEFITIRAWD, BB CEER 2 r0BERBLEYRTVT, 20z LIELIZRT S,

Table 20 i, BEL AL b L2, BIHNHELLRIORFRIAK PO —BTHs, 20REYRT
b, BEROBRWHASOEES, b-sBvX5cEbh3,



&  Height (m)

£

E] 0.56m
Current growth
| FHT 1.8
Previous year
2 F8§j 10.5
Two years ago
3 FET T
Three yrs ago
4 3FR 1.0
Four yrs ago
5 F &7 10

Five yrs ago

6 I

Six yrs ago

7 EH]

Seven yrs ago
8 F T

Eight yrs ago

204
yrs-old

anhaHe
Cut base of
sprout
FEAZHHE
Occlusion

i fFE  2.5cm L 37 & FE 23cm 4 0 1 a
o M 26 29.5cm WIE38.0 13.0
5.0 34 25
26 27 28 29
1.5 25 24.5
26 25 17 18
19 20 20
4.0 17.0
1 3.5
6.0
10 1.5
19 \ 27
15
5.5
2054E 2054 20F4 185 K733
yrs old ]19 yrs old yrs old yrs old yrs old
1

Fig. 3. 7MWk aBAOMELR, Bt L UHE

Height growth, age, and form of Fagus crenata trees or saplings in recent years

DA W e

40 Jing) JEERE T FHOWLL 28D

)

L
<5

- il

(F

— 161 —
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19824 £ TORER] (%)
Years dated back from 1982

BEoEERE 0O : 7+ Fagus crenata plot 8 QO : 2 X Cryptomeria
Jjaponica plot 2 A\ 1 A¥ Cryptomeria japonica plot-6 ®: ¥ X
Phellodendron amurense plot3 A : 7'+ Fagus crenata plot 1 |
+ : Fagus crenata plot 5

Fig. 4. A¥#EHticist 5 3 BEO4:REE
Examples of height growth of trees in Cryptomeria plantation

COLSK, EEL VDD Bbh D EEER LAV, REEFHE 250~400cm D & 5 e £ROEEX
B EDCT, BHRRET IR, BRENES 2 hRBEbA R L THD, ARROBE, 0L
TeBHIC & B30T, TR s £ 1M b L 2% BHREEOE R, 20 L2 SBNCRLTW5,
HF, REPSHCEMIIh TETW52, BROFRE, EECATHERCL LSS LT3[
NETHLRBL, ARRTRLNR S X 5 R FERAEWERS, SR TELD, TEDDOBHBZE~DORE
b, MBBREYFIZTHFAHEANTTET 330D, Fhthhd, ATLTHEB~OOEMNTTERT
Z, ERHEADER—ATHERLCATER T2, Hitb- & 387 5~ v, Bkt chds s
WOIEBT, BETLHERIATVWS6T6H5, ALHEBORRAY, bob XL AEHDDLEN
BBEDOTRILGEA I B

2) WBRAORLBLOLDI

X ERERLAEEEEOK A NAREIRTHL, T TR ELEBL T3, 2 UHIRATERDLD
P2 ULTH-712ThHAHSD, FOHIE, VWALWARRBRPLPEKROERENEZERLR, FhEFTOLO
Lanhr, EEIhERIEAIEALLOLERTTHE, 42%, X VEECSELE, Fk
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Table 18. MWEWHRE S (HRALFELE)
Classification for snow zone (by Yamagata Sub-branch station of the Institute)
BEE, SO 4 Classification by snow depth

B T % 250cm DT GEE/KE 800mm PAT) — & ——3 AR
Snow depth 250 cm> W.e.s.* 800 mm>> Much snow Zone where ordinary| ... ...
zone planting is possible Yy SO
" 250~400cm( # 800~1,200mm) —5EF W —4F B oHb Wy
Heavy snow Zone where special care
zone is necessary for planting
" 400em LLE( # 1,200mm BAE) — 7 —E WA
400cm < 1,200 mm < Zone where plantins is impossible

*: Water equivalent of snow.

Table 19. FEHMFES (LBRMHED)

Classification for snow zone (by Yamagata Prefectural For. Expt. Station)

53 R B g B B2 A
Zone Snow cover depth Note
A F o # D 2 g RS RV E D RBRERO B R R,

Zone of a little 100 cm i B, EEHRHE DB,
SNOW COVer |71 esgthan 100cm | This Zone is free from snow cover and can be planted
depth unless soil productivity is poor.

& = W oW 100cm Db EEE MO A E TR 0 E D RIS ERA T RET
i LY, WERIBEENEL, BENRPL BT,

250 em K . . . .

Zone of much A This zone can be planted unless elevation is too high and

snow cover | Between 100cm | soil productivity is poor, but special measures are needed
depth and 250cm | for snow damage.

HERE L DA NT RN 2 £ Th, FOLDRERDEE
2s0em pLE | WS, BEGHES P ARG, £, LOMEORER
BT T cm O IRV, BOR X FFHE T 350em Fil, £ oMt 300cm
400 cm SRi | REEEHT ISRV
Lower zone of Commercial plantation can not be established without spe-
heavy snow Between 250cm | cial measures for snow damage. However, the upper
cover depth and 400 cmn | limit should be lowered to 300cm for safety, although it
could be up to 350cm on the slope subjected to upward
| wind.

LM A . B OB X bod T R i,
Zone of heavy . 400cm [l | g ; . . . .

It is practically impossible to establish commercial planta-

|
SNOW UPPEr | More than 400cm | ¢
cover bepth \‘ tion

¥R O DETRIIE, FTH20TIERVWES I h,

EIES Wi, FOEMERZIILD, KD BOAROBRINLETHD, 22T, Z
DZEEBELT, WADBBR LA EERNTHILV, ZALRFLVWRETIERL, chEtuwbh
TERZEDRENT, EEZELIRBEELLIORDOVWTTHE LY, THI b TEERL,

1) EEEoHE

BAMOBHIEE L\, EBRCIZENCE -, BEAHEIERIALIVZ, WALA
gD L 2 5%, OHGEEChI» TIEET 5 & LxEL, &, MESEOHFEROELSI D
EFELL, W0em HADEETO, BEROHFAITEI Vb TW5Y, HESHOR 2 RV HHTil
TARETH B H, B, LoTEIRMABIETD LD THE L, ZOMOMENFELEHELELIF|
HATRETH b, BReHEL 25, LLESD, BEINLIrhBod, WEBHR T, 1
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Table 20. & % ¥ 5l m &
Area and its ratio by snow cover depth
. HMEFJEM (Tha) LEEES (%)
frad 58 Area (upper line) and Ratio (lower line) (Unit: area-1000 ha,
Prefecture 0-50 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300-350
1 g i 650.2 | 2275.6 | 3061.8 | 1276.7 548.4 |  38.3
Hokkaido 8.3 29.0 39.0 16.3 7.0 0.4
# 7 38.9 318.8 319.0 196, 5 68. 2 22.6
Aomori 4.0 33.1 33.1 20. 4 7.1 2.3
= ER 377.8 723.1 : 241.0 97.7 84.7 2.7
Iwate 24.7 47. 4 15.8 6.4 5.5 0.2
o 1, 486. 5 77.1 72,1 | 68.3 24.0 1.0
Miyagi 66.7 10. 6 9.9 : 9.4 3.3 0.1
X H 18.2 257.7 417.6 271.7 178. 4 20. 4
Akita 1.6 22.1 35.9 23.3 15.3 1.8
L ¥ 20.4 127.1 134.2 | 206.6 175.7 77.0 66.7
Yamagata 2.2 13.6 14. 4 22.1 18.8 8.3 7.2
& = 704. 7 118.9 152.2 141.2 115.0 69.9 53.5
Fukushima 51.1 8.6 11.0 10. 3 8.8 5.1 3.9
’iiiotal ofj‘;l‘ohokuﬁ 1646. 5 1622.7 1336. 1 I 982.0 ‘ 646.0 193. 6 120.2
region 24,6 24,2 20.0 14.7 9.6 2.9 1.8
H =S 43.8 206. 3 148.5 144.9 176.3 205. 7 196.0
Niigata 3.5 16.4 11.8 11.5 14,0 16,3 15.6
=] 11 0.0 99.5 97.3 55. 2 73.2 63.2 34.1
Toyama 0.0 23.4 22.9 18.0 17.2 14.9 8.0
I 59.7 180.Q 65. 4 24. 5 2C. 6 18.9 28.7
Ishikawa 14.2 43.0 15.6 5.8 4.9 4.5 6.9
18 3t 23.1 128.9 99. 4 61.9 59. 4 36.7 14.5
Fukui 5. 4 30.2 23.3 14,5 13.9 8.6 3.4
E‘II':otal oflg-’%lokurifi 126. 6 614.7 410. 6 286.5 329.5 324.5 273.3
region 5.0 24.3 ‘ 16.3 11.3 13.0 12. 8 10.8
5 K 547.7 68.1 19.3 6.1 0.8
Tochigi 85.3 10.6 3.0 1.0 1.0
: 5 417.6 102, 9 49,7 29,7 20. 4 11,1 3.6
Gunma 65.8 16. 2 7.8 4,7 3.2 1. 0.6
tl Bl 382. 4 55.9 7.7
Yamanashi 85.8 12,5 1.7
FES e 590.9 374.6 192.9 70, 2 57.0 37.1 24.5
Nagano 43.5 27.6 14.2 5.2 4.2 2.7 1.8
153 B 362, 4 192, 6 155. 6 148. 4 90.0 63.2 30.2
Gifu 34. 4 18.3 14,8 14.1 8.6 6.0 2.9
% il 729.9 46.5 0.6
Shizuoka 93.9 6.0 C.t
. oy =k |
PR - R R b I 3030.9 840. 6 425, 8 254, 4 | 168, 2 111.4 58.3
Total of Kanto and 61.7 17. 1 8.7 5.2 3.4 2.3 1.2
Chunanbu rogion | ) . i U : . '
Sliy # B
cas 2415.1 420. 1 216.8 34.2 14,7 9.7 2.4
Total of Kinki
region 77.6 13.5 6.9 1.1 0.5 0.3 0.1
T M Wt
Total of heavy 677.5 454, 2
SNOw cover areas
{more than 250cm)




ratio-%)

350-400
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400cm <

T R
ha

Total of heavey
Snow cover area
more than)
250 cm

_.
hel
W N

©

oOw ®=

W W N U

7851.0
100.0

964.0
100. 0

1527.
100.

729.
100.

1164.
100.

933.
100.

1378.
100.

OO OO0 OO0 OO OO

38.3

o
O —

©w @

6695.
1G0.

o O

461.7

N =) OOt

Ow = Ob

o

1258,
100.

425.
100.

419.
100.

427.
100.

OO0 OO OO OO

133.

[S\0 N}

oo 0w
Vo NN

or

N —

2529.
100.

oo

761.1

642,
100.

635.
100.

446.
100.

1358.
100.

1052,
100.

777.
100.

OO0 OO0 OO OO0 OO OO0

o

4910.0
100.0

190. 1

3113.0
100. G

115,

1463, 3

LA PR TORVWORIEATHD, Lichio
T, ZITE, WEHERELTIHE R R
L,

cheonwTid, TTREINY, SRS,
EHHAO, EEHFD, PEREPLOEKY ST L
Nh, FLVWBEL T TW5DT, TOHE
ZHECENMT S,

L, A¥DBEBTFTROSMERCL T, MF
MADOREESEOBMEL, EELIBZ L
S TR gahge, BINE, AXFOEEF
(278, % 5=y ORETHOFHEE R X
5 Th, FRATETHSC LEWEMICL, &
REOFEORE L BERLOVWTEREL TV 5,

LlbED k57, B XD HELROATES
Eh30, BRCHEETI2rOTRRIST
HETHHETHS, ZhE2d0TiE, &0/
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Table 21. K R F H x RB & o
Methods of natural regeneration
2 4 7 S Eh % & [, T oMM ORA - HE
Type Tree species included Shade Germination, growth and
tolerance disappearance of seedlings
under canopy
SNAF=THEE VbR EHOD FEAEREAED LIV,
hov oS B | THVAHE, Ny RE, Nz 7N
VFEE, <V E, BT vy

Betula Betula spp., Alnus spp., Not tolerant Very scarce germination

Populus spp., Pinus spp.,

Larch, etc. which are called

pioneer species [

F R ORI « BERRIR % HEICH S - BEET HH,

T BRE#M T+ - 1 XF5 S BEMD S HITITE A LHHK
oo | YN NUE, KT B T %o

BRH#OEMHEE DRI,

Fagus Broad-leaved trees constitu- Medium Germinated seedlings corre-
“fngf ChTaX g?“i semlthmax spond to fruiting, but most
of forest, which are Fagus . ppr
crenata, Quercus spp., Cast- disappear within several
anopsis spp., Machilus spp.* years
R AR DEER S 7, FAW (E<ICRTHD 14

Y5 Ny | TAEVE RV, 3 AYA, " M) i, KEOHESIRET 5
by B b, =VwYy, B3, TR B, BELALLODEL 13K
FRee ° ﬁ:‘ 4) ﬁiﬁvﬂ— Z)c
Abies and Conifer trees constituting cli- Tolerant Most seedlings are damaged
Picea max forest, which are Abies in the early stage within 1yr,

spp., Picea spp., Tsuga spp., but most of these survive as
long as 10 yrs.

* Applicable to tropical rain forest.

TTRFELIHEL T 32D T,

1 #% £ A #H

Z TR, BERSRARTIRL TR E R,

HERMOME T, B KEBEAREART VISELGRUDORALO0E - & HHWD, #&%
HRT, #rbhlisd - 7op% PR 1951 3 TOo3F bR Tk b8, Riifflich i - €, AR
BENOSTORHE LT, bAETIEOKVWDE VLD,

A, TR PO L L, IHERERBENTO, 1935 £ s 1940 bt TOREL, WES
o, NAREKBOHIE 2T, 1965 T b 1984 FXb i T~ @B LB 5,

Ft, 1951 4ELIER 1965 4E ¥ TOEAMMIcO-TIE, RiEBOAE L 7+ Mo 4 f HBUR
Lo#gs, 1958 EORFM W OEMIC X - THi - 72,

PlEoRE#EY S L, BEEOMBRELY ¥ &b D Table 22 TH 5, -k oV -TD
BERHERTIOT, Ll T, BN Thobbbhd &b 585, kLt OoMBEERAY M
HIENTEE S,

COERDVT, WL OhOFEEMZ Tk, @ 1925 443, EP23, WHE L BEONENS, BfF
HLHEFELILDTHD, 7FOBFERRET, EFFELXHATLEIVI Z LR BRBCHEDOT, D
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2 4 7L EF Kk
by forest types
HATOR e | RRERCLEL R KRB H 0 Sk
HEBH o0 L BRBE D {- ORI Method for natural regeneration
= Dispersion area of
. Advance growth seeds needed for A% fME B % % F &
under canopy ‘natural regeneratxon Seedlings expected Cutting methoed
7% L OBV, 7 /»\féf % 4 K AR (s, BRIK,
i3 @ 100 m= IR, ) HURAAERDA
Nil Wide; More than Seedlings regen- Reservation of mother trees
100 m for Betula erated after cut- by spot, group, strip, etc.
ting with ground preparation
- - | ) .
R A DR | I E L, T | (3L A SRR, I k
3E, BRI LA 5 5m &
R T D 2~3 5,
ZHIRD - E8EW,
&2 7REBRTLT 5,
Very few Relatively narrow Mostly seedlings Same method as
regenerated after Betula type
cutting
WIRHIAEIC L X% | 7HBEI D OBV | 1BE A ETANR, e B WL,
B, LA | BEh S ? 2 5 &5 7etk ,
ChEese. EYA T YR s
° EMT,
Many, especially Larger than Fagus | Mostly advance Cutting to preserve advar}ce
on Moss type, al- | type; nearly same | growth gr:’t‘!"th’b Sl}cg, %S lselectlve
. cutting by individual or group,
though dependent | as tree height strip cutting, etc.. Same as
on floor vegeta- for Fagus type where few
tion advance growth is found.
Table 22. B&EIhZ: 7 FETOLEES

Year of the bumper crop of Fagus by observation (1915-1984)

HEE #® Year EE
Reporter |18°25°30°32°35 "36 *40 '46 '52 *58 '59 *65 73 *76 '81 *84 Investigated areas
#H K OH B M
N 57188) Aomori and  Akita Forest
Watanabe (CRCRORE B% N
Regional office.
g o o o ok BB EKRE
Kashimura . Aomori and Akiat Forest
8]
%kueﬁ?m O OO0 O ngional oﬂflce. -
IV om0 BB, W OB
i O OO OCOCOO:" Fukushima, Gunma and Nigata
Maeda D
Pref.
Y ERAnE woE R RN
e | 000 00000 0COO0O| HHEAMN
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Vegetation and regeneration of beech (Fagus crenata) forest

in Gomisawa, Nigata Prefecture.

—Performance of Sugi (Cryptomeria japonica) planed in beech forest zone

and a proposal for natural regeneration in the zone. —

Teizo Maepa®, Kiyoshi Mivakawa® and Takeo Tanimoro®

Summary

1) Vegetational changes and regenerations of beech and other important timber species were
studied in undisturbed stands and also logged-over areas in beech forests in Gomisawa, Nigata
Prefecture in 1966. Also, in 1982, growth performances of Cryptomeria japonica seedlings planted
in the logged-over areas were surveyed, and in addition the regeneration and outgrowth of beech
seedlings were studied at the same plantation sites established in the logged-over areas.

2) The study areas are located at gentle slopes with an altitudinal range of 500 and 1000m
of the foot of Mt. Asakusa (1585m), which is the main peak of Echigo Range. Most parts of
the study areas are covered with volcanic detritus.

3) Gomisawa is known as one of the heaviest snowfall areas in Japan. Actual measured
snowfall records show a maximum depth of 750 cm in the study areas and the neighboring areas
during 1966 and 1969, with the maximum depth varying from 350 to 750 cm from year to year.

4) Natural forest stands in the study areas and the neighboring areas are composed of Fagus
crenata and Sasa kurilensis, and this formation represents the typical beech forest on the Japan
Sea side, except that Pinus parviflora var. pentaphylla—Thuja standishii association is found in
narrow ridges and also Aesculus turbinata—Pterocarya rhoifolia association occurs along streams.

Highly productive beech forests with a stand volume of 250 to 300 m®/ha dominated widely in
these areas in the past, but at present almost all of the beech forests below 1000 m in altitude have
been logged and converted into artificial plantations.

5) These beech forests can be described as almost pure beech stands, and other species such
as Quercus mongolica var. grosseserrata, Acer mono, Magnolia obovata were mixed only sparsely
in the stands. The forest floor vegetation of these beech forests is characteristically poor in bamboo
grasses such as Sasa paniculata and Sasa kurilensis, and the occurrence of Camellia rusticana is
very high instead of the usual bamboo grass proliferation.

The forest floor vegetation is classified by the dominance of Camellia rusticana, and as the
vegetation types differ from xeric to mesic conditions, the vegetation types were further subdivided
into the following groups.

A. Forest floor vegetation dominated by Camellia rusticana.

a) Clethra barbinervis-Shortia uniflora group

b) Shortia uniflora group

c) Aucuba japonica var. borealis group

Received December 14, 1984
(1) (3) Silviculture Division
(2) Forest Soil Division
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B. Forest floor vegetation without Camellia rusticana.

d) Parabenzoin praecox-Oxalis griflithii group

These vegetation types occur according to geographical features and various soil conditions.

6) As gregorious fruiting was observed in the previous year, an abundant number of current
year beech seedlings were regenerated. However, a considerable number of the seedlings were
already fading out. The surviving seedlings remained in patches and did not show homogeneous
distribution. As sample plots were found to be few in Sasa and slightly xeric in moisure condi-
tions, beech seedlings older than 3-year-old were relatively abundant compared with beech forests
in other areas. However, the number of surviving seedlings was not enough for establishing
natural regeneration of beech. The distribution of the seedlings, particularly was not uniform. In
addition, most of the seedlings were too small and unfavorable for natural regeneration, being less
than 30 cm in height.

Generally, natural beech forests tend to have few seedlings and saplings on the forest floor.
This is also confirmed in this study.

7> In another study, the ground floor vegetation was analysed in a beech forest in which
stepwise exploitations were taking place. In this forest, during the war, timber was extracted by
selective cutting for military purposes, and then charcoal was produced. Finally the forest was
clear-cut and left untreated. The ground vegetation in this exploited site showed the abundance of
beech seedlings, particularly with seedlings older than 3 years. The abundance of beech seedlings
in the exploited site contrast with the scarcity of beech seedlings immediately after the natural
beech forest was clear-cut. In addition, the beech seedlings in this study area were vigorously
growing into sapling sizes; this indicates that the site has completed natural regeneration of beech.

8) In Gomisawa, Cryptomeria plantations were established in the beech regeneration sites and
also in the sites immediately after the natural beech forests were clear-cut. In 1982, these two
types of Cryptomeria plantations were analysed. Because of heavy snow pressure, the number of
Cryptomeria seedlings decreased and almost all of the surviving seedlings showed abnormal shapes,
with extensive bending at the stem base. Sometimes in extreme cases, the seedlings crept out as
much as 2 meters before they could stand and establish themselves against the snow. Also, growth
performances of Cryptomeria seedlings in 5 out of 8 plots were far inferior to the growth of Cry-
ptomeria in the volume table of the third class site in the Aizu and Echigo district, even though
the bent Portions were counted by volume determination.

9) Beech seedlings were already present in the plantation site before Cryptomeria were plant-
ed. The abundance of beech seedlings depended on the management of the beech forest. Im-
mediately after the natural beech forests were clear-cut, there were few beech seedlings on the
ground. In contrast, in the area in which beech trees were partially logged before the forests
were converted into plantations, abundant beech seedlings were present and they were sufficient
to reconvert the plantation into beech forest. Most of the beech seedlings grew into sapling sizes
of more than 1 meter in height and some reached 3 meters in height.

10) In the past, silvicultural management policy was to eliminate saplings and seedlings, even
with important species of broad leaved trees, from the ground floor of plantations. But recently the
management policy was changed to abandon weeding and save these saplings and seedlings. There-
after, the growth of beech seedlings was accelerated. Particularly current-year growth or large
size saplings was tremendously improved. Whereas Cryptomeria seedlings were supressed by heavy

snow, beech seedlings tolerated the pressure of snow. It is evident that the Cryptomeria planta-
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tions will eventually be transformed into secondary beech forests. On the other hand, the Crypto-
meria plantations converted directly from the natural beech forests do not contain seedlings and
saplings of useful species, and these plantations will deteriorate to secondary thickets of Sasa and
small bushes with dwarf forms of Cryptomeria standing sporadically.

11) Considering the failure of plantation management in Gomisawa, the tendency is now to
lower the upper altitudinal limit of artificial plantations. However, there are many cases yet to
practise clear-cutting in high elevations beyond the upper altitudinal limit of plantation zones. This
report recommends reviewing and reclassifying the zoning of snow depth, particularly the zone of
250 to 400 cm for maximum snow depth, because snow depth is a fundamental factor for determin-
ing the upper limit of the plantation zone. To estimate the maximum snow depth, methods
developed by IsHikawa and TakaHasHi may be applicable and practical. These methods utilize
natural phenomena such as shapes of trees and growth patterns of mosses to determine the depth
of snow.

12) Thorough investigations of established plantations are needed to determine the upper alti-
tudinal limit for artificial plantations, Beyond that limit, the natural regeneration of beech is
recommended. Also practical methods to promote natural regeneration of beech are outlined in this

report.
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Photo. 1. FRIGEHEBMI4R (1966)

Panoramic view of Gomisawa plantation area

. s ks
Photo. 2. (2-1) z5tkHIHE MO 7 7 KMk (1966)

Natural beech forest around the plantation area
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Photo. 3. FRINWICFEA U7 77 o A4 Hidst (1966)

Current year beech seedlings in the beech forest

Photo. 4. 7'M R it I F
Root system of current year beech seedlings
W & Mo e e Ui b oo Hefe (1966))
(right: seedlings growing in the forest; left: seedlings growing
outside of the forest)
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Photo. 5. {kEfit 7 ORBHER L CEHL TS (1966)

Stepwise logged-over area: sapling regenerating in abundance

Photo. 6. [l b (Fflixiiifez O - 1o IREE 1966)
Stepwise logging—over area: the area just after ground
preparation is shown in the right.

—Plate 3—
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Photo. 7. RIASELOD A+ ARk (1982) Photo. 8. [ 5, 7o HiflfA L L V5870
Poor plantation of Cryptomeria japonica Poor plantation of Cryptomeria japonica

mixed with beech saplings and seedlings
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Photo. 9. AFATHMA 7+ Dk h 22565 1ILKR B LOE (1979)
An example of the transitional stand from Cryptomeria plantation
to secondary beech forest, at Mt. Gassan, Yamagata Pref.,
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Photo. 10. JEMK® 7 kb (1966)

Secondary beech forest at Ddjinzawa,
Niigata Pref.

Photo. 11. [d_EiBRRHEAEIT S hic
The same stand as Photo 10 after
improvement thinning
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Photo, 12, 16 4E# (1982) 7 iT 11 DRy D IRGE
The same stand as Photo 11 after sixteen years
from improvement thinning



