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Direct Seeding and Young Seedling Planting
of Abies sachalinensis in the Broad-Leaved Forest*
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FE=YDBERICHL>TULIFLIZMEL SN0 EBETH S, TNLEBMLA-NE
WY 572012, H{rLBTHEEE V) HFEIGRZICRTIN T 5, KEMEL X OREIC
$DHEBARNRBHRZBFL 2L 0T, —RiICIN S PARDEREZEENRIIKE VL OH
Hb, LrL, ZOBIEERHHRANDEFTIZONTENORIZLEBE 2 to—n L Tw
KDLV BEPLVWHIEL&LER-> T3, '

Tz, BICRIETIIEL WHRERS L 0BED L, TELZIHEVWRB ORMERRT 2
FRZERL T2 ITNE T 5w E W) YIELE» S 5,

T 2T AbHEE R R N B (U T B/ MUREMR ERET 2) oiE
SN FRDBBHMOBREERETTEZ ik ->T, UEDRBELRTTA2HEL L2,
RBROAFRLEMHROMA~ND + FoVnEBE L HEEETHE, ThbiET FoViE
RE,LF), AR ORBEHERZERIL s, W LBEERS0FLUEEBL T2
KBHTHS, FHRERDFELEREZHNICE L2 BIBHOTHELE TH-72 L2 D,
RETZ LICHRABME LBNS6 FNEA B FICL - THELZH L, BICHEEZORR
BRIE(BREINTHRETREOMNS P EERETLIZ LR TEL W,

FHEFIREREHALL ERBL 225 LARBHIZOWT, SRAKEL ST 250K
REEBRT LI LICES, EREPHBAEROBRR LMESICOWTETORF+RALHT
H%o |

B, FRERIREBHENRERBEOKE - K¥ERE - 245, 1HUTEEOBMICL - TE



B - HEHERIC L 5 LEERAD PV BARER (B - RB - 21 - #5) 497

BWINbDTHS, FAELZERL 2DIIBFI 59 F£R U 60 ENHETH 5,

FIW BE SR

JeHEE R B R R /N 5 B AR /N T S A R AE L, AT 4 2,740 ha ¢
H5d, '

AR BUNOXHTH 5 BIRN & BN OIS ET 2 BRI TH 5, T3, N
RIIIZAAED SEEICH > TED S DRBDHORREMTH 25, RACHOGHELM
—RICTFEELERRE L LTEY, BKEIX5 m~90m Th 2, WEIZZDTNTHEL-18
B ALBICEET 2 KWK TRIBEICED T BOE S 134 10 cm & iRV,

HMRICERIT 2 RRBERFTIC BT 2 1985 FNBALRIC L 5 &, EFHRIES.1C, BESR
529.7C, RIERIR—27.8C, FHARIZ6Imm 128 —3F%%<) TEHICS\., 68

Notes ; & The study plot of artificial seeding
& The study plot of planting the young seedling
312 Bl The experimental area of the young seedling planting
at 1933
@ The office of Tomakomai Experimental Forest

rOo

Fig. 1. Location of the study plots

THE> S 8 A BT CIBORENSEC, FHRMH0BICR:, MRIZIATE~10 AL
A, BBIESATH, WERILALDCELA R ATA»S 1AICA-THREL L), &S
HMERIZNS0cm, #EiZ4 ARETH 5,

FMAEY T IR CER E EREROBITH CTH LS RBERHAFICEL T, AL
Hiz# 800 ha T, =V =V EHbTHICRET HRRLEMEI S 245D,

FAEONRE 7% - 72RABER 40 MR IO BBERX 302, 303 HHEDFBIzVTFhD
BEHARRZETA2REM KK TH), IE10m~15m, MEEZ20cm~30cm @ 3 X+
T eXREREID TAITE-THT - TXXFEXEEMELZERL T3, REKIZY 3
ERE, THITE PoEIPHNALEREHIBREICERL T3,



498 FEmERERERHEHRTARE H4EH B3IF

F2W HTHEARR

1) HEibomE

LRBHIE 1915 (KIE 4) FicdbiBERFRETHRERHERERE RETEFEBER
B) itk TEEIN,

RBHYRE S N LRAEEX LOMED LRFOKEILF =Y - 2V eV 2R LZL8
BEKTH), KRR TBRL 7 v XV ErBLEL T, P FevolB@ichz), &
EREOPERSRFEN, L2 L, HEZOFESZOHE, RBHOEK, BEkSH
HHIZOWTIRRSLHY» L REIR > T, BHEENREEEICO>VWTY, —UfTbh%
ozt Bbildd, FHBRTHTH S, LlEiconTid, YHFOBEFICHEL HIFEIEKIC
$3.)

T2, BRBHICOVWTRBRERZDEACEEIBRESNLHL AT, SEROALKILE
Tk 66 £ BELBATHOREL L -1,

2) B A

a WEFE

LEMKOBME T ICEBEINL L Foid, ZORBKL TEEOEW F Fovkke %
S>TWBENHFBEIN T2 (Photol). L2L, LISIIBMS6FE8BNERIFICL-
THEZ2ZHT), RBRHSEINIIZRERE L 572,

I THERERIR, RBRHICEL IR KR EEHINLAEADEBLRE L L, BEF
B Fo k2 BENICERLT, F FoVoLEERRNER X EKRECOWTEOREL
MEE2ERETZLicL 2 (Fig. 1), '

FEIIARABRBOPLLBDLN IR ICEHKLD 0.09ha DFAEX 2 HEL TERL 2. BF
LTV ARICDOWTIIMBERE 6 cm LI E%, AEEBRAROBBICOVWTEIAERANET
DLNENRE LT,

RIEEB X, BELRCOWTIIHME - &S -BLEE (B2 0.3mEpreLL) -WEE
F-BEIE - ETMRERTH S, TRRIBICOVTIIEE - BTER - £IUELEHL, 2
Liz, BEFFevo 1R 288KE L TRIRL, HBRITBEIT- 2.

b HRIEE

BRAMAKOKER A% Table—1 i2RL 72, MEXNOBREILKRIZ AT, F F=ov
PAEEZ LD, TOMEDIILAENE m~1dm THo72, LEHBRIIIXFZ -2+ /%
F10@NIZRREOHER TA LN Y, BiErTH B,

BARNAEIC & 5 AEFRBEARNETEEREF A% % Table—2 2R L 72, AEKRIZ 140 &
T, FDIHLLRIEBZTH I F=o2TH b, JUTHIKE o TRWIKET, 10cm~12 cm DR
ICE— F2#FO2, MEKRDPS 30cm # LRIZ LD F TESLDEIIRE W, ZOMOEREIZA
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BLDLC, LI PRIV R/ X SYH I 52RLIBLAEII~BERTSH
5,
WIRDAL R & BEAROBE RN % Fig. 2 I0R T, BRESERNEARIZABER 0 .05 E
BICBPLTEY, RERERERZML TR »>BHEMICAE L TWw,
KIBARDBSEME > H> Z NHE L WEEE L HET L2010, ITERE FevomsE
BLBRUEENOHBE L KD, £ DR, HMEFRE r =0.99 TEHBR Y =0.85x+0.85 2787,

Table 1. Number of standing trees in each grade of height

: 2 4 6 8 10 12 14 16 18
gelg}xt (m) $ 4 9 ¢ 4 % % 4 § §  Total
pecies 2 4 6 8 10 12 14 16 18 20

5

Abies sachalinensis - .2 7

Quercus mongolica var. grosseserrata -+« 1 1
1
1

[\~
<

Tilia japonica . . .2
Prunus maximowiczii

Carpinus cordata |
Carpinus laxiflora e e 0

Kalopanax pictus D |
Acer palmatum var. matsumurae T T |
Magnolia obovata D |

Cercidiphyllum japonicum - -1

= e e b e e DN W

Ostrya japonica T |

Total 0 0 3 4 109 9 0 1 0

(253
(<2

Table 2. Number of fallen trees in each grade of diameter at stump

- 0 4 6 8 10 12 14 16 18 20 22 24 26 28 34
ge‘g?‘t (m) TS ST TS TN Tota
pecies 4 6 8 10 12 14 16 18 20 22 24 2 28 30 36

Abies sachalinensis <« 11 7 7 19 1410 13 8 11 5 8 3 4 1 121
Rhus trichocarpa <11 1 1

Prunus maximowiczii L LI ST |
Acanthopanax sciadophylloides -1 1

Quercus mongolica var. grosseserrata 2

Magnolia obovata
Acer palmatum var. matsumurae S T . |
Tila japonica <1
Ostrya japonica T |

—
—
[ R - R R T RN

Fraxinus lanuginosa S . |

Total 0 13 13 9 23 14 12 13 8 12 6 8 4 4 1 140
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Fig. 2. Crowns of standing trees and stumps

Notes; - : Abies sachalinensis

Qm : Quercus mongolica var. grosseserrata
Tj: Tilia japonica

Kp: Kalopanax pictus

Mo : Magnolia obovata

Pm : Prunus maximowiczii

Cj: Cercidiphyllum japonicum

Oj: Ostrya japonica

Cc: Carpinus cordata

Cl: Carpinus laxiflora

Fm: Fraxinus mandshurica var. japonica

" Ap: Acer palmatum var. matsumurae

As: Acanthopanax sciadophylloides

Rt: Rhus trichocarpa

% 72 FIRRIC B & ARICIEARIC b ARBIMRS r =0.75 CEBR Y =0.36 x+5.23 787 (Fig. 3,
1),

CHLOERRD b, BEENLBRE Fovicon THERE - HEWEEE s EH L
Feo THUCE FovBELAEMZ 2, BEMOHE L Foy ke oME a7 & 075 EEw
%% Fig. 5,6 (2R L 72

HERadrA5E, 4 m~18m EFHDBIKRENLND, I8 m~14dmicEH
LTvwa,

BERIO b ok oMy BT 2 1257 > Tid, BBORERE & #emEEEs
b, AREFFEHEIR AR AR R — R H AR % B 7,
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Fig.7. Growth analysis of sample tree
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FORR, BEL F=vi324.8m¥/ha T, RESIEK F=i3175.4m?/ha Th - 72,
L7245 TREROKS DKL 200.2m3/ha »#ES L72,

Fig. 712 b F= v R AOBBIER %, Fig.8,9,10 CZOMELE - WEHEEREE M
MEBICHOWTREL 2,

btk WMETICHBELZZ LICL2MBOEEEBBILRNAZLELT, 20
LM ZIDIER L £ B BB A TL 52 2 05CE B, Lirl, WEEEOEERCILEEET
LARIDT) B HTR B,

BEDEIIc b Koy 2 BB LoMBTIcBET 2251087, 66 FHICIIB L2
1,600 4/ha, #1200 m*/ha > } F= Y 2 BRALL T2 Z 22k B, MRADOEE IS & -
THYEOREZRILIE, LrbRRELCLEBL TRKE V2 2RI TH B2
WIBERAELRRTHLEE-TRVTHS I,

L2 L, 1,600 Z/ha & v» 5 WEXH L2 ICEBE, Bk L 72DEE0MEEEEENESIT
ZOBbNTHEEEL LND,

FEEMHIC BT LR & 200m (I XBENT: F B ik (1928 S48, 12644
EEMEA, RL CBHSEENERIC L BBENLHIALS ENT) 0BT 2 5&Es, 1,012
A/ha, 220m*/ha TH-72Z & LB L TL, BRBHMICHEITS P FoVvoBARL ) ks
HLAE L2 TwE, ZOZEh 5 MO BEEEIRITF 2 ABEROBERS & % - T
WRZEREBETELV, XN EHSREINL S TBIINT 2IEHENERT L - T
WEBRELEZ LN,

WMETHES X EHRIMEREL S EEBHICIIT27, RREINL TRELTHY,
BRI EFRNTH-T, 9BIBAICL > TRRVICEYDANLNTLBWERETH A
5, RIELEOHE, LEBMEN I F o—ARMSROBEK YL &, DECEEELEHEL L
SR LML Y L CEBENL Z LV EETH L,

BIW HEHRMER

1) ERtomE

HABROBHRBSFERBAR 20 ) ICERERY (2F4H) 2 EEMRRKAICHT
R L, SEMMRNNERZRIZZLiICH T,

AB I BN T BRI OB EX S 302, 303 HRHET, BI85 AEMERR (L6
HERLERERBIBR) (2 & > THREE 72, EikIZ 2.76ha & 2.26ha TH 5, [KEHRR
FRAIZ 3,000 fE/ha DILX 2 81T, ILREHEL TERIC 3 AT ONME 2R L 72,

2) BREMEOME
R LD EARDKEIZ OV TIZIBEH 9 FICBERE— TR DB LALNL Y, RET
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B2NEGLPEESRBITIZ LIITE LW, 22 TTKId (1964) THFOFAEBELSIH
LTV 2B 48EICT5 &, HEMSIZMWEEE3 cn~105cm % TORET, 2,795 4 (1
3 ha4) ) T, ML 529.547Tm? ([R) TH-77,

W 2 E% (BBFD 10 48) 12 EROBBIZ 4T\, ZOMBERTH 50 %, HRTH 26 %
Elgotz, ZOBMEL L, BRI KREREZPLLLZLDTH 122 X BBEENS,

BER 16 FICRBEOAES DD, Zh L TR NBELSELCRTE, F Fov#EoD
EBEEIIH 70 % CFEBRIZAN65cm L - T 37, B2 FE0BRF—OHETIE
FHMER 230cm TH o, Thbb, BERIIIHETNEHERTH), MYPOHEEL
BTHERTHD 2t 2 ERT 2 LIERALBEBE L > TR LUK S NBRBRE VB,

HER1% 30 4@ L 2BBR B T b Fov MBI 6 m~8 mIsELTH Y, BAi
13m & %o Ttz BBE L CIRSHERTHTH Y, MOEERY LB 2 EH TV, ZOE
FTTI L FoVi3®ETH) (Photo2), LBEEMBORE L | KoY dMEOLEME H
FWEINTWaM,

ZORERKRZSLT 2T, BW40E2 Bz, bERyRigdEns, IRHO—BTIZ50%
PERINZ, P FeVoRRIRERIN T W, :

ZOBED P Py DOBREFERIIH 42 %~43 % T, ha % 1) KIrARIT 3,800 & ~4,000 & &
BHTE . REAROBRIRIC L 2 2 EH®E 20 FH%EZE— 7 L TEERYBLL TS
N, EAROHBIZEE 15 FE, L ERSNENEThHo2 LI RED L ERTVREM, |
HWBOBREIEBN DI, B OERIBEEN, FUOBTLEL Tz,

3 B R

a FEHE

LR P PV RKIZIBR 6 FNERIC L > T—HM2RLUBRREE: % - 72, %2 T
M60Fic, BELL-RFICHABMZBXEL, 20BRZ2FAEL 2. RBEMEFEER 52 K8
L7:BERTH 5,

FFe KRBT L2201 303 MHNRBHTH S, 2225 mX30m NHER % HE
L7ze ZORABRICIBERFIOIIEAETETN TS (Fig.1),

FAEXIZALER & DER 11 EOBRHE T, PRICHEZREH»H 5, MEEBIZ L Fo
VEMEEZ4 cm UENERERICOWT, RIME - #HE - WEER - 2 THE - #EETH
5,

b HRLEE

RAEXAD b F=y OBERH AR U EZME A%z D>\ Tix Table 3, Table
4, IWRL7Z. P F=2i3 25548 Thalsh) 3,000 X Th -7z, Mi&EIZH118.2m?/ha Th 3,

FFeYoREBER U EFEMEERIZ8.0m £ 8.8cm T, FNFNT m~10m & 6
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Table 3. Number of trees in each grade of height

Height (m)

Species 0~ 1~ 2~ 3~ 4~ 5~ 6~ 7 8~ 9~ 100 11" 12° 13~ Total

Abies sachalinensis 1 5 3 14 21 18 43 41 41 21 M4 2 1 225
Quercus mongolica var. grosseserrata 1 2
Magnolia obovata : 1 1
Magnolia kobus var. borealis 1
Sorbus alnifolia 1
Hydrangea paniculata 1

— e = DD W

Total 6 1 5 4 15 23 22 43 41 41 21 ¥ 2z 1 23

Table 4. Number of trees in each grade of diameter of breast height

D.B.H (cm)

Species 0~ 2~ 4_~ 6~ 8~ 100 127 14~ 16 Total

Abies sachalinensis 6 21 55 60 40 24 16 3 225
Quercus mongolica var. grosseserrata 1

Magnolia obovata

Sorbus alinifolia
Hydrangea paniculata

= e B W

2
2
Magnolia kobus var. borealis 1
1
1

Total 0 6 28 56 60 40 24 16 3 233

cn~12cm ZFHNE— FEFO—ILR LRI, ME-WHERE LIS 2E1KE N,
BMEREN % Fig. 112, B&E L ERTEOBRE Fig. 12 (27T,
WEBIZECEECAHHL, PR LBIcLL, PTRIE» > 2—WRERT, 2N

BEESHCLNEL TBY, REEENTERBVL—FERED L) ICIHREE I HREICE

STV WnZ ERRL TV 3, FRICERTEOSHBLITLDEIKREL, FLERTEOR

WBRA S\,

FREXNOLILANMERYE 2 Fig. 13 1R L 2, HRED 5 DEARIZH 87 % T, HLH
LMK EL->Twd, BERBHDTECHY BT, BEEDRD TIZE  DEky
BEROBE FTICFEL T3, KENEENEWERFA LEVWEIRSBONER % BH5EE - 4
BTEOBEMEY b & ICERMISRL 7205 Fig. 14 T 3, L 2 E#EQA), @& 2.5
mX15mThH b,

BRA BRSO B)CII R - MBER L L ICHENBICAE LEEZRL Tdv 525 @), BE bic
EFCBELEERDOENKRE L, BERVEL WREBERSSCHFET 5. 29 L HUEERKRZ
WLELHLZEE2E522E, PRVNLOH2 ~IENEFHRZ5E8%, BeaEEPREI L
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Height m
m m
*
[ .. .'
=<2
*e o ] J‘.. -
0r ° r .

2 s
& - o % $
5 %
x (X )

L ]

[ ]

* . '.Q. “
Sf *Q :' o 0{
o °8¢
.‘_o
1 . . " 0 1
100 o 2 00 20 a0 0 3 m
frequency 7° Number Clear length
Fig.11. Crown depth diagram Fig.12. Relation between height and clear
Notes; [ 1: Abies sachalinensis length
B : deciduous trees Notes; ® : Abies sachalinensis

* . deciduous trees

5T ELHERMEINTV22, ZOBAOBLLHL I LIZ, LKD) OHAETS0 % THb, L
L, ZRBRHBOBRNTIE, GLAF PVl -HENOFI»EHETHLEWZ D,
DEnkSic, FRBIIHERTHERICL->TH Fev2RkE&®22 280 L T
D, FOERTOERIIKREP -2 L BbNL D, HEOMHEBITEAREERER L & KHICHN
TRBEHTH D, 72, KEERT > THEBRICER (FR) 28250052 L447% <, #se
TMAREBRTES LDVDLNTVED, Z) LABKRLLLEER L ARERMBOWEH 5
MROBHLNHAIMEBTHBIIL > L XALNTRVWREOV EDTHB EVL LT,
L»L, FREERITL T2 L9010, BLTEENDEOHKZERT LV IFR
HEMIZEL TR, REEENILENFEFRRICKETRERHIZVE VDL ELFBL W,
Thbb, BTHRECBWIRLEELZEZIERAROERICONTEORIC EAROBITE B
EL, »POHEBARNENLEEER LT INLWV I LI HilH D,
FEEARBROREEXBINRETCINLZABAEL ERTR, B3ELCERELARTE
2LERD S H>PABEIX 60 BLAET, 30 BUT TIRREEBICL-THLINESXSITBZ b3
EBEINTVEY, £/, BRL B TIEL 2 » THE, BEENEERIFBVWAIREREN
HEMBRARDEC Lo TR LIBEINTVEY, ZDLH 2, BBRENARMEEEN 2D
DEXREIIHENTIMETLHY), FRIIEL LY, FRBORERN LAD S - BB
50%THY), ZNIRFARNBREL LITIZT—KL, HTHEBEOSVWO—ENBEELS5,
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>N
0 10m
Fig.13. Location of crowns
Notes; 1) Q: Quercus mongolica var. grosseserrata
Mo : Magnolia obovata
Mk : Magnolia kobus var. borealis
S: Sorbus alnifolia
H : Hydrangea paniculata
2) A sub-plot of high density stand
B : sub-plot of low density stand
\\
I / >/\/ a
n ‘
{ /
3
{ [ \ AN AN
| L
A -8B
N=20 N=9 9  5m
Av.H=7,4nm Av.H=8.0m
Av.D.B.H=7, 5cm Av.D.B.H=i0.Ccm
Av.Hb=4,2m Av.Hb=4,6m

Fig. 14. Side view of trees in the sub-plot A and B
Notes; (2.5X15m)
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wWERICE L, 05 DORMBIE EREEBMOBEOREL LICL > TL R >R LK
RE2LLTIELH B, HEANEBICL L L >TEIMRTINIRETH2DO0%U L
DHBY > HT, BHELEHE —RET20IRETH 2, HBEECHKIRICIE L 2%+ &
LTSN o BRTH S 5,

Tz, 29 LWETOMBICHE L TIERFBICOWTLRF A2 ET 0TI L WES
9 o ARBRD Y MORERALIZH 9,000 4 /ha L VI BRETH 5, »HBRET T3, bAR
HBORETTERL TWI ) ET5HAICIR, BHETLIERIDLWEEZOLNDL, T1E
HIZ & > TEDHBRD EABBIEBAROBEER 2 SICRES 2L Tzt E2 6503
"HTHS,

3 5IT, EAREEHEOR) BHL VIOV THLEZORMYSH S 5, MR E T HHRFIHF
RiEdH D HWECHEOBAZZUHE L, BEL | Fovo—FKCB2 TICETHROH
HEBETLILZHFLH- TR,
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Stands of the direct seeding examination in 1966

Photo 1.

Stands of the young seedling planting examination in 1966

Photo 2
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Summary

The purpose of this study is to establish safety and low cost methods which introduce Abies
sachalinensts into the broad-leaved forest and to report the results of the actual conditions of the
examinations. One of them was the direct seeding examination carried out since 1918, and the
other was the young seedling planting since 1933, in Tomakomai Experimental Forest, Hokkaido
University.

The results may be summarised as follows ; After 66 years from the direct seeding, it showed
an uniform forest of the fir mixed with a little number of broad-leaved trees. The most of the fir
ranged from 8m to 14m in height. The number of the fir was 1600 per hectare and had a growing
stock of 200m?® per hectare. After 52 years from the young seedling planting, it showed a pure
forest of the fir. The most of the fir ranged from 7m to 10m in height, from 6cm to 12cm in
diameter of breast height. The number of the fir was 3000 per hectare and had a growing stock
of 118m?® per hectare.

Both forests showed very high density of the fir caused by the lack of timely cultural works
and many trees showed small growth rate. But based on our results, the effect of the exami-
nations appeared clearly. It could be concluded that the direct seeding or the young seedling
planting is a very useful method to avoid the frost damage and reforest at low cost.



