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Wajirou Suzuki : Survey on Natural Regeneration of Beech (Fagus
crenata) Forests in Okutadami, Fukushima Prefecture
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Map of the area investigated.
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Table 1. BE BB L o K & & #
Monthly mean air temperature, precipitation and maximum
snow depth near the area investigated. (1970—1981)

H
Month 1 | 2| 3| 4|5 |6 |7 | 8] 9 |10]|11]|12|Year

P KRR CO
Mean air —3.8—3.11—0.8 6.5 12,5 16.6| 20,2 21,1} 16,5 10,2 4.2|—1,3 8.2
temperature

B ok B (mm)
Precipitation 125 95 97 76

HEXEZE (cm)
Maximum 168 201 194 129] — — — —| — 2l 27 96
snow depth

i, Hinoemata Lat, 37°13’ N, Long, 139°23,3'E, Alt. 930 m (a.s.l)

86| 158/ 161] 166] 138 122/ 125 103] 1452

2. B E FH OE

HEZ, TNEhBEBREORIZLZAE>O 7 FHORARESixbic, 400~600 m3 DRES 2 » + %
B, 70w PADILKRICONTE, WEERE, HEENETL b, NBEHEOENBYZ8H
Lz > THE L, #EREREER L,

BHFREBIZONTHE, #E oy F\RRKEET XL 7 F0OME, 530 EETIK, Fiikic 1m2 p/h
Re1lmBE6~13EREL, MBELLTTFORMAN, #EE, S4EoMER, HEBLHE < T
[BEAORERIREE, FEEETS 24 v OBRMEBGEERA~, vrHEOREBLZEET 2MHERS
HELTEABEOR T Y4 BIREY (V¥ ORI X 44 0FEE) TRUE, B 74— FHEE
12, 1984 4E 8 HITiT -7,

HES o vt OWIE SRS OWERBER, Table 2, 3 DEBLTHZ, 1B, TIBSHED S+
RAEFORTHEEELED 3, Table 4 0L BV TH 3, T7bb, 7FRATHEFER, 18 28
EREL OSSN TEESTT SN T3, RATES 1 8L, REM, KKy vEics
Bbh, BFOHAFTES LI BHERRIEELRORS T, BEAEEICEEL, T0%8H%0 EARR
BAETV, TsdhbeT, WKROVFEENDHS S EORKRBEAT, RATHEICK D REHHD
R, ERERL, EHERIPIHETH 5. —F, F2HIREIC, T TCEFORADS 5a14RK
B (FFIETE0cm P E, 77 DET 30 cm 2l EOFEME 10000 4/ha) & 30 i/NERBSKELEL,
IAROBRFIC L - THEEERL, BFZRIPAILTIEDTH S, 56, COHEMER, THHEdbri
AEERRIC, BIEETLHDTH BV,

m i & &R

1. REHDTICHIT 3BHIRE (Plot 1)

T ORERXIZ, 1959~1960 £ 30% BEOREMETON, Tk, RABHSEHEINHITH 2,
COWSE, BE~NOZEODO—2TH 2MLORMICEN 27 FFEIAEBE L, BXRELAEE 2 BHE5
HURAICH - T, ZEREELENE LABRICRESH, BE, FIROolESRAbEN TS, Fig.
2 i3, AEXOHREREKTHY, Table 5iF, IO HEHEHE 7 FOHBERMAR & OBFRERL
rEDTH B, RERGEL, BEBWBELZFRL TS kI, HREBT T TAEELT VR
(Phot. 1),
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Table2. 3 £ X © # &I
Characteristics of the investigated plots.
Plot | S B A | o | om | EOAR MK N2
Compa- |Subcomp- | n¢ q 2 (No./ha) (m?#/ha)
No. ttment | artment Direction| Slope No. of tree | Volume Topography
- o i
1 62 2% — 0 175 534.8 Plateau
SlEPEET EEHE
2 108 5 N40°E 35° 268(122) [521.2(212, 3)Middle part Graded
of slope slope
3 103 %y - 0° 125 256.8 @Ex%g
4 103 ¥as — 0° 117¢ 17) N71.7( 29.1) ‘Zije%;%c%
FETESR LEY
5 40 iXa N50°E 0° 175 331. 3 Middle part Graded
of slope slope

() RiZ7 25 okRE () ; Trees other than Fagus crenala

Table3. BEX O M %2 1 £

Operational history of the investigated plots.

Plot No.

OE2 9w X
Operational history

1959~1960 4 309% DINR (104,83 ha), 1959~1964 4 FIRTEE 23 (105.3ha)
Thirty % in volume selective cutting (104.83ha) in 1959~1960, applying natural
regeneration type II in 1959~1964 (105.3ha)

19784E  68% DERKARER, 19794 RATEFE 258 (11.93ha)
Sixty-eight % in volume shelterwood cutting in 1978, applying natural regenera-
tion type II in 1979 (11.93ha)

1971 4% 70%DWIRKREHI,7~8 8 57 5 —FH, 1971 F FRTHESE 2%5(11.26 ha)
Seventy % in volume shelterwood cutting in 1971, tractor logging in July~August,
applying natural regeneration type II (11.26 ha)

19745 61BOHRRREL, 8~9 8 b5 7 x—HEH, 197548 KRTEE 2 (1672
ha), KATES 18 (1.86¢ha) TH D EFT

Sixty-one % in volume shelterwood cutting in 1974, tractor logging in August~
September, applying natural regeneration type II (16.72ha), applying natural
regeneration type 1 (1.86ha) and weeding

1976 4 75% DEARRIAREH (5.36 ha), 30%OHUR (2.38ha), 19774 XATEE 2%,
198248 X0, BREH (5 F5rd vR) B (6.2ha)

Seventy-five % shelterwood cutting (5.36 ha), 30 % selective cutting (2.38 ha) in
1976, applying natural regeneration type II in 1977, weeding with herbicide in
strip in 1982 (6.2ha)

MR DIRER, v BIg%H3 20.9~52.9, FIFT 32.9 L 5L, BB L 7 FORE AT, 0 ~124/m?
LB o te, —RIC, TARBTORBELS 51BE, BEOBEARR, WKEEORBTRESZ L
W, ZORERTH, HYEEEMECKIR, 7FORESE < HRETAHmSS bR,

2. Bk e RRTEH2HE (MEARKE K& 2HEEMOTLHIRE (Plot 2)

O, 1978 FEICHK 68% O AR ZTN, Z0%, BEFFEE UTHE#ER S LO/NERCE

FEPBT A RATHESE 2L 61,
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Table 4. K R E # i £ 7 & © & % GIFERR)
Operational guideline of natural regeneration of Maebashi
Regional Forest Office.

= H % F %k o % oK
Operational Guideline

ﬁ;fﬁ%%ﬁ%%%ﬁm;b&mﬁbﬁﬁb,%n%nw%%ﬁmmUtmﬁ
HBET 5,
Natural beech forests are classified into the following types according
to the understory vegetation.
W 7 + 1 #™
£ 60 cm PR @ 7' ZofhE FLIER @ Redhit bt 10,000 & /ha ZLE,
SEEENICRAL LT B35,

R B X S Fagus type 1
Classificati The stand in which the density of seedlings of beech or other
assification of useful broadleaved tree species over 60cm high exceeds 10,000/ha.

floor vegetation @ 7 + 101 B
type HE 30 cm Pl ko 7+ 2 D fthdF RIEZER ORELHE b 10,000 K /ha P E,

SEBIICERAL LT B 4Y
Fagus type II
The stand in which the density of seedlings of beech or other
useful broadleaved tree species over 30 cm high exceeds 10,000/ha.

@ ¥ v # .
WRES 4 BBEL, 7 FEORERE ORILIED THEOMKS,
Sasa type )

The stand in which the bamboo grass dominates on the floor with
few advance growth of beech.

4 FEEBEBRH
WIRAZZEEABBEL L, 7 FEONEHER ORI DLV HT
The stand in which shrubs dominate on the floor with few adva-
nce growth of beech.

RPEFOER, REXOBR, REMEICOVTE, HRCHET 2,
Area and shape of cut stand and shelterbelt are treated in the same
way as clear cutting system
w 7 +r 1 =
H4R 95~100% UNEARBRE) &7 2,
Fagus type I
About 95~100% in volume should be cut.
& % | &Ro @ 7 -7 n ®
Fik R R R 80~90% (10~20 Afha RER C/NERRER) L5 5.
Fagus type II
Cutting | Cutting About 80~90% in volume should be cut except reserving 10~20
method mother trees per hectare and small trees.
@ ¥ v Eiv)
BRI RERARAR 70% f2EE (30 Afha UL LRE, ROMERRER) &7 3,
Sasa type .
About 70 % in volume should be cut except reserving 30 mother
trees per hectare.
@ HEEEARHE
HyEcHES 5,
Shrub type
The same as Sasa type
ZOMEREERER, IXF5FkF/ F TN AZX¥ AT b
F)FeAVT e Y/ F o AVN YR VF ) FELT D,
Other useful broadleaved tree species are Quercus mongolica var. gro-
sseserrata, Magnolia obovata, Acer mono, Aesculus turbinata, Betula sp.,
Tilia japonica, etc.
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Table 4. o3&

HESBEMERE FI7 5

k|

|

X H ¥ o K %

Operational Guideline

&£ 1’
Cutting

FEA

Reserved
tree
(mother

tree)

1,

i

2.

R

MERER, MEER 16 cm RBOFRLEERE L, #HR (0.10hallhb)
R LT 2 BERET 2,

Young tree means the useful broadleaved tree less than 16cm in
D.B.H.

In the case that the young trees exist as a group in a area larger
than 0.1 ha, they should be reserved.

B ORBEIRELZBELL, 2LDT30cm BED LD DESRIIZF
KRBT 3,

Refer to the Table below to determine the density of mother trees.
Trees ovre 30cm in D.B. H. should be reserved as a line or scatte-
red.

TS ERR cm* 30(34(38]42]46|50|54|58|62|66|70(74)78|82

%a{fﬁbzk%%*& £ 40(38(36(34(32(30128[27|25|24]|23]22|21|20

* Mean D.B.H. (cm)

** No. of reserved trees per hectare
BRREFHTTHRT, R EERRBSICRET 5,

Mother trees should be cut after completion of regeneration in the
case of the advantage of commercial base.

B OH

Regene-
ration

B D
Hik
Regene-

ration
method

ey

@

7 o+ 1 H

RARTHEEL1ELT S,

Fagus type I

Natural regeneration type I should be applied.

7 > o H

FHEBTEALIRILLIENHRITED, RATHEE 2875,

Fagus type II

Natural regeneration type II should be applied as bamboo grass
seldom occurs in this type of forests,

(3) FHERUEEEAR

W Z S X ITEEBEARENES L 7 Sl ERE OR8PS T
0, Y ERMREEOREEDL 0Om/n P E D KGR RATEE L B
L, WEELEFEHZCHORPEIGEFHR, XBEED 30~40% LI L%
B&ZIK, X3P Lick 2BHOERICH U e IREEDNBE LTS,

Sasa type or shrub type

Natural regeneration type I should be applied to the forest in

which the total height of Sasa and other undergrowing vegetation

exceeds 30m/m2, And the floor preparation in 30~40% of total
area should be conducted to ensure the success of regeneration.

LRk, HEOSRSHBICLD IV SOEELELL, THHHHOZR
HEZODT &2 386813, RATES | BicH L kBEonE 2T >
CEEL, MESEFENT 5,

Natural regeneration type I or its modified system should be

applied in the case that the cover of Sasa or other undergrowing

becoming dense after the opening of canopy prevents the establi-
shment of beech seedling.

HHET
DBE#R

7% 30cm Ll Lo 7 F 2 O FIAZER A8 10,000 A /ha Ll Bk iz g
IR LI &% b -T, BHSTOBEET %,

Regeneration should be judged as completed when 10,000/ha or

more beech and other useful broadleaved tree over 30cm homo-

geneously grew on the forest floor.
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Table 4. >3 %

= g % K E 0 K #

Operational Guideline

EOMEOGLE, BNMELBAT HADRES, BHORBRURE
Iy & BREETDERLUTERT 5,

Characteristics of regenerating tree species, the condition of vege-

Tendi
ending tation competing with the tree, and investment effect should be
taken into consideration when the system are applied.
Table 5. 7 OFERIAY & v Bl Table 6. 7 7 OHMARE LV BIEY
DR (Plot 1) LOBF (Plot 2)
Relationship between number of Relationship between number of
naturally regenerated beech naturally regenerated beech
seedlings and Sasa index (Plot 1) seedlings and Sasa index (Plot 2)
A & No. | TTREERL 5o g Line (M o TTRHESE | womiam
Quadrat No. |, o seedlings Sasa index No. No. |No.of seedlings Sasa index
1 1 30.5 1 3 0.9
2 2 32,0 2 0 0.0
3 0 52.9 3 o] 1,4
4 2 48,3 4 0 0.0
5 1 24,0 5 1 0.9
6 0 25,0 6 3 0.0
7 12 20.9 1 7 2 0.0
8 3 29,4 8 5 0.0
Sasa index : Mean height of bamboo grass(m) x 9 2 0.0
number of cane(No./m?) 10 2 1.4
11 1 1.2
12 3 0.0
13 o} 0.0
Fig. 3, Table 6 {3, Plot 2 ORFERFRE
1 6 0.5
SJUEBNNICBY 299 EREE 7 FOME AR 2 0 0.0
LOBRERLILDDTH D, COREXE, & 2 3 2 0.0
FHTOPEED IHICH 7 B, FHRAK 4 2 4.8
5 4 2.6
, BHBEMBEIIVY1T0O~14 542 6 4 0.8

T0~9.8 LFEEIC B2 (Photo. 2), L &
L, ¥ EIChbL-TAAH A/ F9 F 37 0T L EEAERERL (Photo., 3), 7+ ORI,
4 V1 TO~5KMm2, 54 2T0~6AR/m LIERICHEMo1c, TUT, COMETEREIE
FTAE T ORTERR S K O/NERE, HEEMCLTHCEELE»-tboLBbNh 5,

3. Bk  RATEH2%E, b7 2—E£HEMICHT 53BHIRE (Plot 3)

COWEKIL, 1971 EIL 0% OERETY, Z0%, RATER 28ick 0 7 FOREMR S KU/
BRICEBEHEZRFH L. FEXOHER, FHTHAEIBEL T Y, F 77 2—-KX3EM
fibhiz, Fig. 4, Table 7 i3, COB/ERX (Plot 3) ORBREME/NRICE T 24V RIERE 750
HEAMERLIL DD TH S, P72 —BHKEBELLIA V1 TE, EMKRICEIF 72 -KE->TY
FRELLREINEAONEE, ERMRYEIN, HEKOXERESIFR L85 -T, ¥
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20
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0 20 (M}
Fig. 2, Plot 1 (R{&%) OREHREX

Crown projection diagram of Plot 1 (The stand 25 years
after selective cutting).
No 1~7 o3z Aiz 7+ No. 1~7 : Beech trees left
BFEANCFHRBEIFS—b

Small squares with numerals are the quadrats surveyed.

Fig. 3. Plot 2 (& « RRATES 25) ofEREN

Crown projection diagram of Plot 2 (The stand treated by
the natural regeneration type ID).
No. 1~3, 10 : Beech trees left, No. 4: +F /& Aesculus turbirata, No, 5: ¥
+ /% Tilia japonica, No. 6~8: 33 NFX A1V o Tilia maximowicziana,
No. 9: 52 /% Magnolia obovata
BFEEANINERLREIFF—b

Small squares with numerals are the quadrats surveyed.
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Fig. 4. Plot 3 (R - RAATEE 28, 77 2 —HEHM)
Crown projection diagram of Plot 3 (Tractor logging site
in the stand treated by the natural regeneration type II).

No. 1~5 : Beech trees left
BEEANIPNERIGALE T -+

Small squares with numerals are the quadrats surveyed.

BB L, BER, ++BIEKT 14.4~100.5, i Table 7. 7> DOHERAKE Y BIEK

T49.5 LEBICANEERLT O e, £h, 44 < DBAE (Plot. )
Relationship between number of

BB, SETTEL, #EATHEENSER naturally regenerated beech
seedlings and Sasa index (Plot. 3)

BH LNt

75 ORBRMARE, 1~ Km ShRick  Kne gt TTRERE, | v s
STRFDNA, k57 5 —BERICH T B No.4, ' N? Nmﬁ%?mws .y
5, 6 Tit, 456~65A&/m3 LIEBIKEDL -7z, L 2 3 55:4
L, 7 ORBABE 4 BIsl, SHOMELD 8 20 100.5
BRI, TSRS B U - oo N - o

42, VI E-EHELLLT HIRRBT 6 45 Coe71
N, MBI B EY I HBREI NS - B 7 28 57.6
NBEFICRE Ui, o RIFEGL, 247728, : “ I
EH43.5 54 V1 EBREABETH 703, I ! 2.7
BHEMEEIE, 0~10&/m? &, 54 V1K~ 2 0 24.7
TP o, 2 3 10 38.8

C OWER S, Plot.2 & Hif, LREATED : : =

2EERALTO 28, BEHEMET~& 7 FO/N
BAL IUHERBMRBEESY, 77 2 —SHick 0y 9 BRLBE S ERicod, SHO%AH
BosFd, £EL TV (Photo. 4), F 57 2 —SEMBHMTHREOFEHFNEFILI LE, W2hOH
EOW H D, EROMECLBRBENTOBEY, T Th, 20T EBHHEINT.,
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WERBREMAERSE $3B75

4. Bk RATEF 1 @HRZE) L 5HRMOEHIKE (Plot 4)

C OWERXIT, 19744FIC 61% O LARIRAET, €ORBAR, AERHE JOMERCLDEFE
TORKRTESE 2HEEFRHELE Licts, 209 B 1.86ha ko TH, EFEEZXATES 1KELT,
B & UTRU 7T OMETZ T L, s 0OBFoMaIc L shEREORE, ERICIDE
MERPDLI & LT, COWERG I, HBICBEUHERTE /e, 775X %%
T-T 30, WMEXE, 77 2—BEH»LRTNLETAHICERE L,

Table 8. 7 F DR AR S EIFE

& D%

(Plot 4)

Relationship between number of
naturally regenerated beech
seedlings and Sasa index (Plot 4)

A K No. | TTREEER T 5o mm
Quadrat No. No.of seedlings Sasa index
1 4 28,6
2 13 61,2
3 86 38.0
4 19 81,6
5 7 80. 6
6 17 32,5
7 6 14, 4
8 2 32,4
9 1 42.0
10 8 24,2
11 0 30,8
12 0 32,5
13 0 38.8

20

Fig. 5 iICFREX ORI #FX, Table 8 iIC¥¥&
ERE 7O MBRERER L, MOV VE
i3, 14.4~81.6, FHT41.4 L Eh -7z, HEKD
XIH0 I, /MK No. 1~ 3 D TET &N LE
Zonrets, BEOFBIERO BT, MHOO®
Bul@Ebohilbot, —F, HMELLT FORE
AR, RERICHRLERSET SN LADN 5
/NX No.3 T86A/m? & HHEICEHAH &N 1o
(Photo. 5), MO TR M e COREXT
&, Plot 3 LM, BHEDOY HEEHEIHEHELY,
B o OEE SRR S OMIKIZ, BHRTER
BRERDohEd T,

5. FAY, BREFEAXEICH TS EHIRER
(Plot 5)

COMWERIY, 1976 4£1T 75% OEHET, £

O, RATEE 2HCIVFEHFER» -7 Lk

10

BEOEEDEBD M

@ Ne.?

10

20 M}

Fig. 5. Plot 4 (R - RRTHEE 15 OMTHRER
Crown projection diagram of plot 4 (The stand treated
by the natural regeneration type I).

No. 1~2, 4~7: 77 Beech trees left,

No. 3: 4 /% Magnolia obovata

BFEEANINEREHAE2 F 7~

Small squares with numerals are the quadrats surveyed.
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Fig. 6. Plot 5 QAJ3Aby « REXIEAR) ORHEBEX
Crown projection diagram of plot 5 (The stand strip-
weeded with herbicide).

£I85T ¢« ELEBE4  Hatched : non-weeded site

BFEANIPIRRFE V71

Small squares with numerals are the quadrats surveyed.

L, BHEREESEDONRNEC A, 1982ECHENELE LT, +BEBefRiNy, 8

(ZVv/v7) 2851, BEFFEERATRES 1 BcEE L (Photo. 6),

Fig. 6 i1, BAERORFERERTH D, Table 9, /NKO¥ I BIEHE 7 FOUBERMFEER L
LD0TH 3, NEDFA V1R, ERERIK, 74 v2E, XNHL, EEAEGORERE, 54v3
i3, MER, BOAERICELBST, ZBLL, BRBERICHGZT4 Y1 TR, -y EiERHs25.2~
82.5, T 46.8 LIEBIENMEER Uiz, 7 OREBARIL, 0~14xK/m2 L, BLALHLNIIL
foo —, MBRICHTIT A ¥ 2 TR, 44 BIEHEN0.0~6.5 SQBHRSENT O, 7FOHS
12, 0~14&/m? &, BLALHENT, 54 V3BT, NE, ENEIBEELL, 7F0/#HIL,
A oMoz, HMENMEBKENZETITONCC LD, BTOEXEOBRLH - T, HEKQE
12, 1984 EORAM A TERICK DV TNEh T, B, MWERO—BTR, VHESHELELED
TWiz (Photo. 7),

6. FHHHOMIRIRE & BB

Table 10 i, ZRERICHRE L7 T OHME, BB, SEHICIA VAKRELTELDLIDOTS
%, Plot 3 34 v 1Tid, 265.474/10m?, Plot 4 Ti, 126.54K/10m? 25 D7 FOREHHS S
nrchs, OFERTIR, 1.6~26.4AK/10m3 LFEHIRDEL 72, T, MHBERKOVT, Plot 3 ©
741, Plot 4 1213, BHFOELR L EN 2 30cm Bl O B4 502019 LT, OFEEKT
i3, HEEOARNICEDP o7z, T LABEEOHMARS KUMEEORE,SAHTDH, Plots, 4 %
RaEHEST 5 L RARE A2 SN,

Wit, ZOXSWEFRRCEIBELFASHICT 2 12 0, SHREXOBHER O BERS B
(Table10), Tablell i, ANHHEKRBENOEBILY F XREHABRMICL T 5 7+ O#ELHEROD
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Table 9.

WERBRETARE FITS

7 DR AR LY BIEK
L OBk

Relationship between number of

(Plot 5)

naturally regenerated beech
seedlings and Sasa index (Plot 5)

Line (X Nol 7 FHEBIAR |y myeny
No. Quadrat /m?) Sasa index
No. |No.of seedlings

2 0 82,5

3 ¢} 52.8

4 1 38.8

5 0 51.8

6 0 51,2

1 7 0 59,2
8 0 55,8

9 1 43,2

10 0 49,6

11 0 52.2

12 0 25,2

1 0 1.4

2 0 2.3

3 0 0.6

4 0 4.4

S 0 0.2

2 6 1 1.4
7 ¢} 2.7

8 o] 3.0

9 o} 0.0

10 1 1.0

11 0 6.5

12 0 0.4

1 0 7.8

2 0 30. 8

3 ¢} 30,5

3 4 (¢} 7.2
5 0 66, 5

6 0 0.6

7 ¢} 40, 3

8 0 48,0

RERRAFEEC LR LELDTHEP, O
FRicHoNB LD, TFHE, —HBICRERMRTR
HEUHL, BIEER, BIZ5~6ER1ELPI
3LENTNEPY, BARMBICENTS, &R
ERXICHE U OB, 2484, 344, 6
tEHE, 84EH, 114F4, 13444, 2F4%KRE
HEIRROBE L E UEERHETY F oM
84 LTl 7z (Table 10002, FRFEXOREMOE
BRELTH B E, RRE, FEIEBLHEDSR
A LIz Plot 1 TR, 144, 2E£0WHME
BHTLRELNE, TN LEObDIE, &L &
T, ¥, BREBRLTEARZRIRL,
KRB ATOE o2, WhWYw3, RATES 2
HEOWZMD Plot 2 Plot 3 D 54 27 ET
12, 7FORERMCSOEBOMMRSIENDB
5, 0¥, FEBRDIEP o, ThitHL, L
KRR IAZT, WHHP + 5 7 2 —8EHick -
T, MEREESHE Sz Plt 3054719
Plot 4 Tid, 8F4AEBIU 11 EELBORBVHE
BEBEEL, LbdL2KRORMEICLD 284
Ehotz, i, TNOOTMEBHI19734, 1976
EORBROBIEEICHEBREINETFIREBT LS,
BEMNTH -1,

V HE¥EFEORS

BB S, BHEMERO 7 FRAKERHEL, T
OHBD 7 F D, o BRER T FHREIRRE T
zF ¥, FUIFIOBETIVHENRKTSH
D, ECITEEYT ST FORBBLERIDLVE
EEBELTOBEYY, Fh, T LT FREHK

KB 2 RREHEHED IR B 0TI, BIZ, BFOMARELZEREEL T ERERRT EKYT
1, 7HOREICHIHET, EHOBEL S IREMEDMEET, RKOXZEELLDX, HH

ORELEEZEIRERZ LWL LTSN,

B, SRO/E TS, ARER, HEKMBELT - KR TEE 1 Hofg (Plot 4) PXRTHESE

2HOBEEMTD,

FF R —EHIC X D EESEIESNER Plot3 D54 1) TiE, ThE

TONL OhOHEILL ENE LI, FLOEHFHMBELEL T, ThEOHMIL, 74 YOPK
Micd, KEOETHYED/ T Y F554 50 (Table 7, 8), AARAIKH—ICRABLTORY, L
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Table 10. &R, #®EO 7 FHEEAL (K/10m?)

Number of naturally regenerated beech seedlings
at the investigated plots (No./10 m?2).

o # Age of seedlings (yrs.) ”
Plot No. | Line No. i A &  Total
Height class| 2 3 6 8 1 13 | x®m
. 0~ 10 6.8 25 —~ - — - - sz
w~3 | 1634 1.3 — — - — - 176 26, 4
0~ 10 —~ 24 o8 — - - — 31
10~ 30 —| 4.6/ 39 —| 0.8 — 0.8 10.1
2 1 30~ 50 — =4 4 4 —~ - 2.3 23
50~100 —~ =4 —~H —H - — o.8 o8
100~300 — g4 - - - = o8 o8 17,1
0~ 10 — 24 — 33 — — = 55
10~ 30 —| 10,0 6.71143.2 11.1] —| 2.2 173.2
1 30~ 50 ~ | 2.2 3.5 167 22 —| 566
50~100 —~ ~ — 78 167 - — 245
3 100~300 — - - 56 — | 56 |2654
0~ 10 — | 20 29 —~ - — 40
2 10~ 30 — — | 40 89 — 20 140
30~ 50 — - —~ - 20 40 - 60 24,0
0~ 10 — o8 — 3y - — - a9
10~ 30 — 3.9 31 3.3 2.3 — —| 48.6
4 30~ 50 —~  — s 293 31 - — 339
50~100 — 169 62 — — 231
100~300 — | = 139 31 - — 170 126, 5
1 10~ 30 — - o9 - —~ —~ - o9 0.9
5 ) 10~ 30 — - o8 —H - —~ - o.8
30~ 50 -4 g4 — o8 — - - o8 1.6

Table 11. B 7 FRREFHRBRE ONETERE) OBES LUHERERR

Observed crop size and seedling occurrence in an experimental beech
forest near the area investigated.

£ R Years 67 | 68 {69 (7071 | 72| 73|74 |75|76 |77 |78|79)|80|81|82|83]84

MER R O 0 © ® O © ©

Crop size

-

Seedling ® ® ® @ & ®
occurrence

®
#OER R ©:% fE O:i G ® : WRRERR

Crop size Bumper year Average year Seedling occurrence
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L, 54 v Cid Plot 3D 54 1084, 265400 A/ha (FEH O BR&E7 5 30cm Ll EOHEET
86700 A/ha), Plot 4 T 126500 A/ha (6 74000 &/ha) &, WEXOHWE TR, TOEHBEHEMNG N
oo Ff, TNOLOHBOE R, EARBHROBIEEOREBETCI340THD, pL#EIL, 2
EAERD NP -7z (Table 10), —7F, RATES 28 0EEM (Plot 2) ©, 77 2 —FEM%EFT
-1 2R (Plot 3) T, EHRICHKREEOREEZD I 774 ¥ 2 Tll, BIEHRDH
BLAERBISROED DD, REHROBLDE,- 1,

3Lt ahs, RARMBO T FOXREFEED, NEEAROBELRICED L BHEEREK
e, TOROKKLEAEEI RATEFE 1BKZ-T, EDRFNRERSRBNESZI SN,

RATERE 2L, RORKERSTHS 7+ 18 (HEHETE 60 cm L1 E4310000 A/ha 2IE), 7
FOE (FE4hRIE 30 cm 2l _E#3 10000 A&/ha Pl E) OMACEEINIT L -T0 5, LT,
COBEEBDOMRSTE 2HOBESTLA TN, 8, MR THEBT IHEERVTS, »
LY OBORBEMEREL, BHFBERILTOBINETREB, L LSS, TOHERE, fidoss
D, WFNLEFHRIL, BLALEEL TV LD EBbN S,

COEIBRATES 2HETRET ZHEDE, HERE - FRO—DKIE, TFRARIKSBY
R OIS, SIMBHIC L > TAE SRR VDD, K, EFRBOBRO D OEHHH, NMEAD
ERGHEESERIICOTL LT E, BHETFONE, HRELT, TOT &, BENRMORHRNG
AR OFEPKREFEEROSHD A ~2h LD X 5ic, HELEER L E 2BORAIETSD
ebDEBLOND, TULT, CH LB 2B 3RAEBFHEMBEIFET L0, ZOEH
BEEIN5,

BTOMEREETE, HE0cm o7 ¥, ZOMhEREIERH 10000 A/ha Bl E, #Hilicizizs
FIEL L &E2b 5T, BFETORZETS] P LLTOBREYT, ATEHFOBSLEENLD, B
BRI BEFORTFUEDFE, BHNED SNTHEY, Z207%, F 15, B2HomEMENRDT,
BHEBCONTHHERINTOROOBERTE Y, o &y, HEERELEEICL TN
BRO—2 &L 5TV E,

AEORETHPESPIL LI, RAEFHEMC Y 2 EHHEOSMRER, R—EERICBNT
b, EHBOZEORIKLEORE, Bh 5 OBEHEORKEEOREN X TAE (R (Table7, 8),
MO LEOBHRELITEL, TORTEUET LT ER, HDTHTHLL, BTOEELG TR,
AraiERZoNE, 7HRAEFORTHUEORKRE, HEHY, HEERAKHLL, HESMOEFIR
AEEBTALEDIC, FHEBCHUTEELTAIRELHA D,

VI & b %

AR, THFREBROBEFICONTIE, Fv v 78453 v 7 2OFZELHFERDONIFENORD 5372 X
N, BFREESEIHPICENDDH D, T, ARICT FRRKOEFICH I - TiE, £ DERMBED
FNBTLBPSHICINTE 10,

fEk, BRICBY ZRAEFOELHE LT, RO LEBRICL Y EREERL, KETHE, HA
HCE->T, BORBHBERBLIRE T 2HRAMEREN, ATEFELBELTERNPHORNEE
ZoNMNBTH -1, EBE, 7FRICONTD, FLHFOEABTRKOET s LT, B
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BETHHLOAEMBIEKEELLCERRARZV®I, Uhl, 7HOTRKOANIZ, FHHRK
ELTOFAPHMEKE D » e ABNEEE, UL TORAFHORRKOBESL 22 I HEOMIEH
BCHAE LT LRBPELNTH B2,

AEDFEICENTS, LT FHORREH R X S700ici3, Y HEERLE T aHREEE
BRET L EDMIICHETH Y, TNRVOHNERBBLETH S EPFRER SN,

chdbod, 7IHRORREFHEEDD D FEREL, BEELZIORELLLOIKT B DiC, Ml
OEFIRFREEZRSBERTOE N,

i) =

1. BEERBEARBHBIMNET A2 LOEREENOREEEEDORNL 2 RAES R 5 M5y (Plot 1~
5) IKBWT, BEHELBOFHELEITV, RAEFHEOD D HERKRE L,

2. CTOMBIL, BABRSENAmPIEOLZEMHICHD, TRHEETSZT IR, HREKBST<+¥
¥, FYTTFVOBETIHRMNIALBE 7 IR TH, ch o0 HENRREFORAOEELL
> Tz,

3. 30%RR#E, 25 FEZE LIS (Plot 1) Tlit, BULFARESHEHAL, ++EOERT MK
i, BHREIRS SN - T,

4. 6ERNC EARE 68% RIEL, RIAEHMB LU /BRI ZEHZHELER « KATEE 25
Ofagki (Plot 2) TR, KIKIC, AF 04/ £ AN v VB EOERESEL L, DT HORE
LD bNEh - o,

5. 134EFiic kAR 70% R LA KA THES 2 Boik (Plot 3) TH, H#ikk, F572—Kk
X ORERHEE (P33 SEESINIERC, SHOMRMEEL T, ThOoDEFHBR O,
B2 CHEES IR U RIAERRD, BEALEITNE LT, T, EMBICHEREESHEI T,
S BN, BHERBOLTLULEELED - 1,

6. 10Eglc, BEEBRL ERZ61% BB LS L, RATEEHEZ I 570D ICEEOME T O
MY EFT - e RATES 1 BolEw (Plot 4) T, WRRBEOTON B ERICE { OFFHEM
Aoz,

7. RRTEFE2ECIIBEHMEEL, 2F{K, RRICEST 39 HEOHN D LREABEZT
- 7B 1 EOEEN (Plot 5) Tit, WRGEE, B ORI ZETHRNILOD, BEHEEIE
HoNIEIr T,

8. Plot 3% Plot 4 THHMNCEFHMRII LB T, 1m? ¥ich 456~86 K- ZMOHM HELE
THEPDTHEL, FHEGEL, T, B84, LNEEL PRMIRIIROBEEOETRERT 3
DTH -1,

9. RATEPZHTIIBERDT, BEHHHRINHERET, ©THLIBHENT, oM
BICBVTE 2HC L 2RAEF L, TFHhL0EEL SN, —F, ERERE, HRRRELTOL:
BHTRE, BEHNAIFTHY, RATER 1ENCORBRICE I 2 XA ks LTHENTH D L2
Zbohiz, '

10. RAEFBERSICR T 2EFHHMOSMICE, N7V FBREL, KYILEROBEHFEREETRT
B ERGTH LY, BEFORTHEEREOWILOLE SRR SNt
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Survey on Natural Regenerafion of Beech (Fagus crenata)

Forests in Okutadami, Fukushima Prefecture
Wajirou Svzuxi@

Summary

1) Natural regeneration of beech forest was studied in stands after clear ctitting every-
thing except mother trees and after selective cutting in Okutadami (Lat. 37°, Long. 13%°, Alt.
1,100~1,500 m), Fukushima Prefecture in 1984. The forests in this area are national forest
managed by Yamaguchi District Forest Office. Five experimental stands (Plot 1~5) were
selected in the area, and natural by regenerating operations in the area were exémined.

2) The studied area has a heavy snowfall, where the maximum snow depth is more
than 4m; precipitation is 1500 mm/year; mean air temperature is 8.2°C. Natural beech forest
in the area is one of the typical forests which belong to the Japan-sea side type; the floor
of these forests is dominated by bamboo grass (Sase paniculata, S. kurilensis).

3) Natural by regenerating operations of beech forests in the area are classified into two
main types. The first type is natural regeneration type I, in which the regenerated trees
would be grown from seedlings after clear cutting everything, leaving only the mother trees.
The second type is natural regeneration type II, in which the regenerated trees would be
grown from advanced growth seedlings and young beech trees, established before cutting.

4) Thirty per cent selective cutting was carried out in 1959 in the first experimental
stand (Plot 1). The canopy of the stand had already closed by the year of the survey, 25
years after cutting. At that time bamboo grass had dominated on the floor of the stand, and
there were few naturally regenerated beech seedlings.

5) The second experimental stand (Plot 2) was subjected to natural regeneration type
II after 68% cutting in 1978, However, several kinds of shrub (Lindera wmbellata subsp.
membranacea, Viburnum frucatum, etc.) had dominated on the understory of the stand in the
6 years since cutting, and there were few naturally regenerated beech seedlings.

6) The third experimental stand (Plot 3) was subjected to natural regeneration type II
after 70% cutting. However, well-grown bamboo grass had dominated on the floor of the
stand in the 8 years since cutting, and there were few naturally regenerated beech seedlings.
At the tractor logging site in the same stand, where the floor had been disturbed by logging,
there were a lot of natural, well-grown beech seedlings in spite of dominating bamboo grass.

7) The fourth experimental stand (Plot 4) was subjected to natural regeneration type I
after 619 clear cutting everything, leaving only the mother trees. The floor under the crowns
of mother trees was weeded. There were a lot of natural, well-grown beech seedlings on the
prepared ground around the mother trees.

8) The fifth experimental stand (Plot 5) had been subjected to natural regeneration type
II after an initial 75% cutting. However, natural regeneration by this operation was unsuc-
cessful. Natural by regenerating operation of the stand was changed to type I in 1982, and strip-

weeding with herbicide was carried out in the stand. There were few beech seedlings on

Received January 9, 1986
{1) Silviculture Division
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the understory 2 years after ground preparation, because the mother trees did not bear any
crops during these years.

9) At the site of successful regeneration in Plots 3 and 4, the age of naturally rege-
nerated beech seedlings was estimated as 8 or 11 years from seed in bumper crop years
(1973, 1976).

10) In the experimental stands subjected to natural regeneration type II, there were few
naturally regenerated beech seedlings which would be expected as the successor trees. It
seemed to be difficult to regenerate beech forests using natural regeneration type II. Howe-
ver, in the experimental stands with ground preparation, there were a lot of well-grown beech
seedlings. Natural regeneration type I with ground preparation seems to be a good method
for a natural regenerating operation of beech forest in this area.

11) As the distribution of natural beech seedlings in the stand after the operations was
not uniform, it was difficult to grasp the real situation of regeneration in operated stands.
This suggests that it is necessary to establish a system to evaluate regeneration after opera-

tions.
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1=

Photo, 1 25 4 1- Uk (Plot
LT3,

The stand after 25 years from selective cutting. The

canopy has already closed (Plot 1).

sl 1,

Do ¥ TIHELH

»

Photo. 2 {%fk - RANTHEM 2 Mo (Plot 2),
The stand treated under the natural regeneration
type II (Plot 2).

—Plate 1—
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. <

WISHEEL, 77 OUHHHE A S48 Plot 2 @

Photo. 3 KK
BRIKo
Understory dominated by shrubs with a few naturally
regenerated beech seedlings (Plot 2).

Ey & s i 7 -
Photo. 4 8{% « KINTFAEH 2 MoFEEM (Plot 3) Mo b
5 7 2 —SERNEM, SYDORPIEL DT FOER

M PH 5N 5,
Tractor logging site in the stand treated by the natural

regeneration type II (Plot 3). There were lots of well
grown beech seedlings with bamboo grass.
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5 k- RRTES 1 EOHEER
(Plot 4), MKNFLEIT - Fo B
T, 7FOMRNATEICETL
T35,

The stand treated by the natural re-

generation type I (weeded after shel-

terwood cutting). There were lots of
well grown beech seedlings.

Photo.

Photo. 6 £fk « KATHES 1 BOMHEML
(Plot 5), 1982 FEiTfHA O 55
Ko ITHNI,

The stand treated by the natural re-

generation type I (strip-weeded with

herbicide) (Plot 5).
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MELSBEUIRRE H337 5

Photo, 7 HMIKRAEZAT -~ BT, Y9 EMNEE LY/
(Plot 5), MpHBICTHELE STV, TTHHA
134 50780,

Bamboo grass started growing on the weeded site

(Plot 5). No seedlings regenerated because of no crop
year after weeding.



