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Natural regeneration of trees at the sites prepared by bulldozers on
the subalpine zone of Taisetsuzan Mountains, central Hokkaido

Shin—ichiro SAITO* and Mitsuru SAITO*

¥ 2 N =

JrmE T hE oS LS, A & U CITHSEIIRTMS L, AW RO LTRSS L O e HERs
MNOBMOPER SN TS, M7, MEEIZIE, ZoMmElLEinY, @i - 24 - 2EOMECH L0, Bk
TR & DIEMRORED B F 0 HIFF S IV & DTN D,

JEEAMRTIE, ZOX D 72@EEHIZINT, R MREEHEE A LD, Hilfix ke LT,
1972 F LV ENTIE, X0 20 LKATUS X AR ATV, 1972 4F) 61, 77V F—H—|Z L 5 iRt
(DOEEZUEE) &21T7-oCTE WL 1983), ZHHDMIFITHOWNTIE, BEHAEE, MRS, 4Bk
B, BIOMMEMZHRGEEOWENH D,

EHT-BIE, BB EENOKERHIXIZH HiiE il (X— 1) 1Z8WT, FI~FHAEFHoNEED
LHiE 2 2361 DRERO EERRRE AT L=, # LT, HlfEx 5L RMStO/EBEE, 7204, FEroidhE
B, HEOEBEE, ERE AT, WEEEOLEN R C2REL, 70, IR ED 1982 HF£OFH#E
EE GR¥EF) bBEBICLT, ZOHIRICHBITAE 7N, =)<V B IO K=Y OB FHER ORI
TOEAN iR s L& 5 T,

AT O e 42 BB (BUEEER) #4385 BARMEER Y 1974~1982 4EiZ, R
B OMRE Akt U, BB, BIARODMERES, i X 2@k 02, BAROSFERE, T3
~ P ORIE L B4, ZOBUFE, FEEHE, MRS 7o SOt GErlEny, 1976~80) ARR L TX
7=

AR, NS —EOEIIEASEIC LT, WELHcRT DAl R0 5 Ho, 7 B——Hifi
ZAZ L DFIR TR H O RREMEICS L LIz b DO TH B, 7083, ARDO—5l%, AHEMRERITITERE RS (1983.
1. 28) ITRWTHER L GHREFNED, 1983),

ARROVERUZ 8720, BIMIEHA A 3% SN RSB ORTESRRER, MTNTEISEFHEEM S, 448 72
EMGRE, A& SR, WIIEETOMK TR, EEESHA, e IHMEE s O G EA =Mk b
R, BIOWEEIMERICR L, BB LR T 5,

* o dhENIAMEERRY;  Hokkaido Forest Experiment Station, Bibai, Hokkaido 079—01
UbfmEamEass 6215 WHEfMm584-12 H  Bulletin of the Hokkaido Forest Experiment Station,
No. 21, December, 1983)




TR Hh oA

THE L, TEAMRIE) B X D 91 B LN MBHZH Y, ARG, $EHERIOEEE UHEz #ich
5 (®—1),

Z OHUB OIS, i AL BT OXERLES (REEASRERIEA LS 226700, a7
WUEIRT, SiVEET D @ARIE)Y, 1966),

THEENIZIL, SRPAROIBER OFE UL THY, THIUTIE Bo U TH- T, HERNIMRIED 128 E
L&A LIS,

FETNCOWTIS, BT 2 BB0p X OBIE5] Gkl 1982) (12X b L, RIFEEEO AL 250cm
iz 5, LL, HH (1983) (285 &, ZOXEMIXOFEEEAEFESETE 120~140 cm ThH Y, FBEJRIHIX
Tt 140~160cm (29720, {HHIE5 AP~TaThs5 (YAMADA 1982),

DML, BHEEIED> (1981) 1Tk D&, Mim WD FESHARAHICH -, TE R L&
N, THhHITY=Y, =Y, R ReYO4FETHD, LT, FE 1979b) 12X DL, ISR
DIRFT, A ZYHTT 721, 155 1000 m BLFIZ LA DAV, MIRIZIE, T2~ REIcEEL
FREREDS 40 K/ 'mi, WHIRREEDY 187 em Th 5,

F =PI OBSEDOT=DIZ, BAROHETL, BIR B0 UREBRERIC LT L CQURVWIREETH S (B E
—1~2), ¥z, BORICOWTIE, 70 NTEBERICAET L, $EEBIMBRICBIEL TEE T2 GEFE
7y, 1980 ; K—2~4 %),

AP —HE, 1954 4FDOHRE 15 5 (RFRAER) ([CLDJAEEZZITTEY, ZOOIZEEEOERER
RN U LK FLIZEWbid, 65T, MRINICFLIRHIN G 5 &) OTIideL, FI~FHoiEc#tEE
BYINEEOBNH D & WO B TH D,

EERBH OB AN GREE e e gl oy
hy, 1983) &HD L, HHRICOWTIIESE -t %L‘l—f}aaﬁﬂ 2 i o100
DRENIKE, Fl, MRETE, e meoe T | E) sosee
84T, N R~V DOREN0.7~1.5m 2, :::‘:‘1‘::"‘ -: Riuksnai ey Wilia A i Vb
THES Y DZIN0.6~1.4m ITE LT o

(A =T/ \ »
NEE T UHE 2 OFET, RS e

E(1982) I2kBE, T R—W— (i

M, 11 b)) I b—F 2 HHS, #UE -

X (G4 22PN Tm (1973~80 %

M) 2L 15m (1981 4ELIFE) offiLaR ™~

-~
50% Tib %, HAMERMED 25° ifaﬁ:ﬁm g %
THRIGHUZ LT, Y ORAED T HHES i :
RIEUIrg SHISET S (55 65 N\
W), FHREUHIREIL Y T B, Neksasa

E-1 e
Fig. 1. The sites investigated,



EN-L BN F P o HEm
Phots. L. Youn# Todo—fir growing
around a living trumk.

1 L
CR L L |

e "-""'
Phatn. 2, 1|r|un|. Yeza—spruce and Fed

Yero—aprues,
atamp. =tretching their roots
down inde the mineral sonf.

nn a decaved

HOA Tk

FIARD FHRRAE 2 BRI CHYR 95 7212, 12558 850~1150m DOFIPHNT, Mz % 94,
Zkm LGl RO, ENENE A, BRBIXOCHAE L,

ZhD 3SRV TC, RtOABHEDIHA 1~1.5ha IZfRY, &7y har R HEIC LT, F0
FPHNIZH D, FEAFEORTREMEN K E S, #iE 15~30m, MERE 20~60cm DN AZX B E L= (X
—2~4BM),

AHAIZIE, 5mX5mZ e L4AmX 4AmOFEEERE L, LT, ZhE 1ImX1m | E%L,éa
12, 0.25m X0.25miZHi5r LT (FE—5), RTOARRBLOEARLZ—ARNIEARIZLY, FARITHEIC L
A U, FHATTEE Y, RPRE - AK - - HUBRIEAS - D - RS D OB R Y Th D (F— 1~2%%)

SEBLIO 4

oA R

A%, 1982 -8 H
25~27 HIAT-T=,

AR

BB & o N
Betula ermani, b R~
Abies sachalinensis, =~/
~ Picea jezoensis, 335

OT H=Y'~ P glehnii

TH, BAREEIL 35
K,/ ha ThH-o7= (X—2),
FHHEE 2 5m X 5
mOFEENTHDL L, &
A SHMESEL, 9FE
TEEZWH T A LL 9o
L, ABBENT.3A nf
ThoT, HKMFED

f1-atnpen iy

Eltw praparation in 197%

B0 m wbovs the mee level i, . 'EL i, b
b ] i i
- - X
A&
e 4 b
. R | N ra
" Fe 7T o
' i ax & i
»
Eita & <> L] 5
LT T
L ]

Bpealan Oetgrs :;_:.'_h*

2 b bRy -wtox™
re 5 o} Ty =8 =5
; b wE LTV =M -
n L e B E S
a = fhik
.l.

D-2 AMisi (A 2&T LR ) RO BME
Fig. 2. Site e’L 9 years after preparation, and seed sources.
A " Abies sachalimensis, B Betula ermani, P . Ficea jeznensis,
Pe: P. glebnii, X @ Dead tree,



380cm (T L, i - NIV
CCWe (BE—3), 73D
B EREBIAL ML, K-8 DX
ThoT-, 7272L, ZhH3 T,
9HFEAZ2OTITRL, 1~8FED Y
DINEFIN TN,

Z DMOIRFERT T, v X5,
FTFHh< R, Y~FTFy, KR
EMBONTZN, ZHHOREIT A
HSOFHTIZIEAeL B2~

b R0, AEBEEEDN 1.0 A4
mTh Y, HKEED 80cm |ZTEL
TS, BREZH 7 7 2 o O
REWHLL L ZIT T (BE
—4), b K~ ORRBIAE AR,
F—1DLHThoT,

T OREFITZ DD T 7
<, THZ) <Y DFUTREE
Mol

A OB ORIERTE, £
— 20D L9 ThoT,

MARNEA T, BHEOARAKTH
HTEHTAFH, KMNERDTF
~T7HI, VAT RY, THH
TXIpENEIRL, RHORSERE
\ZED Y >0, AHUSORE
LT, HEZHUZIZTF o~
AL CWehoTz,

B i

IS8 e IV IANE NI NV S
X< Thy, EXIAEEIL
37 Aha Tih-7- (X—4),

TETHEE ClE, S5AEAT, A
BN, ZEHTAFH, =<,
T ) Ny a Y FXONAERRE
e, BETIT 1T AT HEL
Tz, LIS, BT NTERE
23 49 Ami, RIS 48em (B
Klem, FE 140 ecm) HV, #5
LCWz= (BE—5), X7 730
B EREBIAL ML, K—5D&9
TH-o7

T ) Ny ax iR, BET
VIZ T3 % LDOWTUN =, D
MDIRZERTCIY, %, UXA D
LN, TV =T Rhaip iRk b
0, ZHHORENT B S i

-3

(= fE 3m,
Site A)

Photo. 3. Belula ermani, 9
vears of age, with
3 m pale.

ER-4 BETOOEER Fey
| Site A)

Abies sachalinensis,
'}i_-.q-ar;:i of age. shaded
by Heludn ermani and

Photo. 4.

tall herbs.

Total nuaber : 183

Dengity 1 7. Wt

§0r ot ot (9 RS MR (AR, SmiKSm)

Fig. 3. Number of Betula ermani, 9 vears of age, in each
height grade in 5m> 5m quadrate at site A

F—1 b N VR OBERIALL L A X

(A Hi)
Table 1. Number and size of Abies sachalinensis
in each age grade at Site A.

il AL EEES B & HUESERE

Age I\E;n Percentage Height gcl;rr;ic;}fl
1 Year 1 4.2% 1cm 1 mm
2 N 4.2 3 2
3 1 8.3 4.3 /4—4.5* 2
4 2 4.2 10 3
5 1 4.2 15 3
6 1 4.2 15 6
7 1 25.0 22/10—35 4.8/3—T7*
8 6 29.2 27/15—35 5.7/4—9
9 7 16.7 39/14—80 8.3/3—13

4
R
Moean total 24 100.2 4.2 5.0

%k

S T h—ieRk  Mean,/”Minimum—Maximum.
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Table 2. Woody species and their data investigated, 9 years after the site preparation at Site A.

Il

A BE EE HHBRERE it [LGIHES =9
Species Number Density Height Ground diameter Age Disseminule Agent
$oE M X Number/m?2 cm mm years
Conifers 24
N F =~ HEFET JE|
. , X .2/2-13* .8/1-9* L .
Abies sachalinensis (A) 4 10 23/3-80* > 3 6819 Winged seed Wind
SR 0.2 1.5/1-2 2.8/2-4 N N
Picea jezoensis (P) ) 4.3/3-5 ' ’
RO &K
Broad-leaved trees
g2 v N 183 - 12.7/1-45 # p
Betula ermani (B) ’ 106/1-380 Winged fruit
> B~ K 04 10 4.8/1-18 EZES 5
Sorbus commixta (S) ) 44/5-160 Fleshy fruit Birds
SV AVE S A 10 04 9.7/2-29 HEMT JE
Salix hultenii var.angustifolia ) 81/5-240 Coma Wind
A /\’ Y ﬂ‘ % 10 04 11.7/2-50 ) )
S.sachalinensis (Ss) 93/5-400
Y~ 5 7 v
- n n
Populus sieboldii (Ps) 2 0.1 33/10-60 55/
oo~ ¥ 2 0.1 6.5/4-9 SR R
Phellodendron amurense (Ph) ) 35/10-60 ) Fleshy fruit Birds
4 F ¥ S X 1 0.0 180 20 HEMT JE
Salix subfiagilis (Sf) ) Coma Wind
¥R OK
Broad-leaved shrubs
* H 7 N F 2.2/2-4 W +5?)
’ n
Acer ukurunduense (Au) 13 05 6/2-40 Samara (+birds ?)
2 7 ) F EZLPS )=
Aralia elata (Ar) 3 0.1 25/1540 9.3/6-13 Fleshy fruit Birds
NP i} =
a8 g E 276 11.0 83.7/1-400 10.4/1-50 —
Mean total
* A K Mean,” Minimum —Maximum.
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Table 3. Number and size of Picea jezoensis Table 4. Number and size of Abies sachalinensis
in each age grade at Site B. in each age grade at Site B.
Fethin A HR i BRI il A HR B om HBRERR
Age Number Percentage Height Diameter Age Number Percentage  Height Diameter
at ground at ground
1 Year 5 A 21% 1.4/1-2cm 1 mm 1Year 1 K 2.8% 1 cm 1mm
2 55 232  26/1.545% 1.0/1-2* 2 6 167  3.8/3-45* 1
3 24 10.1 4.7/3—"17 1.3/1-2 3 4 11.1 4.5/4-5 1
4 82 34.6 8.9/3.5-18 1.7/1-2 4 4 11.1 10.3/8-12 2
5 71 *30.0 10.7/5-18 1.8/1-4 5 21 58.3 12.8/8-17 2.0/1-3
TR TR
: . 1. 36 100.0 9.8 1.7
Mean total 237 100.0 7.4 5 Mean total

* S B h— K Mean,” Minimum —Maximum.

* S B/ h—e K Mean,” Minimum —Maximum.
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Table 5. Woody species and their data investigated, 5 years after the site preparation at Site B.

o FE A bioliy [ HUBRERE it LGIHES =9l
Species Number Density Height Ground diameter Age Disseminule Agent
$oE M A Number/m? cm mm years
Conifers
E A X “ HEFET JR
Picea jezoensis (P) 231 14.8 7.5/1-18* 1.6/1-4 3715 Winged seed Wind
N F =~ 9.8/2-17
Abies sachalinensis (A) 36 2.3 1.7/1-3 4.1/1-5 non n
BOE E KR
Broad-leaved trees
VA B 4.2/1-15 — i
Betula ermani (B) 780 488 48/1-140 Winged fruit !
TRy A FH 109 68 4.6/1-22 — AT p
Salix hultenii var.angustifolia ) 64/10-155 Coma
¥ 2 74 3 05 3.0/1-5 — EALES 5
Phellodendron amurense (Ph) ) 26/8-46 Fleshy fruit Birds
/AN A G BN PA 5 03 5.8/4-8 — R J,
Betula maximowicziana (Bm) ’ 86/70-115 Winged fruit Wind
>+ H <~ K 1 01 7 — EZES 5
Sorbus commixta (S) ) 70 Fleshy fruit Birds
A4 % ¥ o= 7 0.1 3 — EZES J& (+5)
Acer mono (Ac) 1 11 Samara Wind (+bird)
a v 7 7T 1 01 7 3 — EZES 5
Acanthopanax sciadophylloides (As) ) Fleshy fruit Birds
=R OK
Broad-leaved shrubs
=YV =U ka 21 1.3 13/3-33 2.5/1-5 — y
Sambucus sieboldianavar. miquelii (Sm) /]
Xz J *x 6.3/3-10 —
Aralia elata (AP 6 0.4 19/3-50 b "
= v A 7 U —
Ribes Iatifolium (R) 6 04 15/3-28 25113 "o !
TEeHTATF
Rubus phoenicolasius (R) 624 39.0 —90 B — 7 !
¥ om 1835 11.0 39.4/1-155%* 3.6/1-22%* — — —
Mean total

* A K Mean,” Minimum —Maximum.
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Table 6. Densities and height of seedlings at Site C.

FO1TFEAOERBENPRE, T~V KA T BRI B
mAEE LTV, BEAIEEAERLNT, TRy ‘ Species Density Height range
FE, PR Y IR, i LI SO ECh D, F T A Number/m? cm
CHISITHT BB b AR O EBEE, ®—6 Detlaermani 234 0523
Lo Thot, 7AAN 2.5 2—11
PLEDA, B, CHUUCHI B fHomEs 5 B maximowicziana
B, HTOEHTHY, Hrhvs, hRvvsr CA7ATE 15.4 1-30
RS N Rubus phoenicolasius
O =Y D 3FUIDWTHIRIZZRE O BHRDIVE, 2 o oo 2kt 08 L
7R, K1 HER OFHLREENY, WIS ED  Other broad-leaved trees ’
TR (1982) BNz 5L, F—8DLHIThotz, F ¥ ~ ¥ 19 60
Sasa kurilensis )
| ok i I-.- b .r'.--'r.'IE.I!:in;.: ' ZR-2 f-ml--": S
hulldozer' s erawlers
F£—7 M D RHEEE
Table 7. Densities of seed —bearing trees at 3 sites.
AT M BE S B % £ Density (Number/ha)
Site Rimpan no. Altitude KTy N IS =Y ThHTZY=Y =
Betula Abies Picea Picea
. . . . . .. Total
(m) ermani sachalinensis  jezoensis glehnii
A 91 880 6 20 7 2 35
B 92 1, 050 13 9 15 0 37
C 91 1, 120 24 6 14 0 44
¥ Mean — 1, 017 14.3 11.7 12 0.7 38.7
Fe—8 Kb HE OFEHRAE
Table 8. Regeneration of young trees of Betula ermani at 8 sites.
ALY o HiHF 2 4 OB HME 5 Young trees
Site Altitude Ifefa(;faiilzi i Age EFE Density ¥ Height
C 1, 120 m 1981 1 Year 234 Number™2 0593 cm
% 1, 000 1979 ~ 3 251 9/4-30**
% 1, 030 1978 ~ 4 97 22/6-50
B 1, 050 1977 1~ 5 49 48/1-140
% 1, 050 1976 ~ 6 64 49/5-89
* 970 1975 ~ 17 21 64/10-170
* 980 1974 ~ 8 13 104/30-262
A 880 1973 1~9 7 106/1-360

%k

kosk

S B iRk Mean/Minimum-Maximum.

JEJARES B K D REE Investigated by Asahikawa Prefectural Forest Office,
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Table 9. The effective distance of tree disseminules dispersed by wind.
| gk S W
T Species Distance of :
. . Literature Note
wind dispersal

x ¥ <~ Y  Piceajezoensis } ~30 (~100) m { EAEEDY (1980)  A~FIHFEOHARO AIRENE
Thxr<Y P glehnii DOBBS (1976) (HAAVISTO, 1978)

SN . L EiEE7y (1980) e oD RTRENE
h B> Abies sachalinensis 20 (~40) m { FHEEA (1979)  (BH, 1982, % 1983a)

. . LRIEA (1976 . .
VU Betula ermani ~40 (~100) m {ﬁfg&ii)) El980; SN, M~A~F~R L
UHA BN Bmaximowicziana % 100m 7'253}77‘5 THFEHBAT D WREMED 8 5.
Y F ¥ Salixspp. & 1000mLL | WIE DR
DY
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Table 10. Seeding, brush clearing, planting and thinning for growing of Betula ermani,
Picea jezoensis and Abies sachalinensis (schematic).

@_ i 0 =10 <15 25Years
Species Age
B H o KR T Tl . B % M &
Betula ermani Natural seeding 1st thinning 2ndthinning
E s a4 KEK + N THE AL ML - HfifE B %
Picea Natural &artificial Brush Brush clearing DR
. . . . . 1st thinning
Jjezoensis seeding clearing & planting
[N KEK + N THE AL ML - HififE B %
Abies Natural &artificial Brush Brush clearing 1 ‘;th .
sachalinensis seeding clearing & planting st tinnmg
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Summary

It i1s difficult to afforest sites with nursery stocks at high altitude mountains under severe
environmental conditions— cool temperature, short growing season, deep snow, and. Sasa vegetation.
In order to afforest the sites with seeds dispersed naturally, thick Sasa cover has been removed with
bulldozers since 1972. The sites, investigated on August 25—27, 1982, are situated at the subalpine zone,
about 850 to 1200 m above sea level, of Taisetsuzan Mountains, central Hokkaido (Fig. 1).

The results are as follows :

1. There were only 4 tree species as seed sources : Dake—birch, Betula ermani, Yezo—spruce, Picea
Jezoensis, Red Yezo-spruce, P. glehnii, and Todofir, Abies sachalinensis (Figs. 2, 4&6). The forest floor
was covered thickly with Sasa kurilensis, about 190cm in height, and seedlings and young trees were
growing only around living trunks or on decayed stumps (Photos. 1&2).

2. Destroying Sasa cover both above and beneath the ground with 11 ton bulldozers seemed to be



suitable for natural tree regeneration-seed landing, germination, and initial growth of seedlings (Photos.
6 —8), if the site preparation was careful not to lose soil by erosion and was done in the bearing year.

3. On the grounds prepared artificially, seedlings and young trees of B. ermani, P. jezoensis, A.
sachalinensis, and others were growing thickly (Tables 2 &5, Photo. 5). B. ermani does not seem to have
non-bearing year. The distance of seed dispersal (Table 9) suggests the minimum densities of seed
sources : 5 trees per hain B. ermani, 15in P. jezoensisand P. glehnii, and 251in A. sachalinensis (Figs.
2, 4&6, Table 7).

4. B. ermani, with initial number of 200 seedlings per m®, decreased to about 10 young trees after 10
years (Photos. 3, 7& 8, Table 8).Thelargest 1or 2 of these (taller than 3 m and free from snow depth)
could grow to larger size (Figs. 3, 5& 7). Onthe contrary, P. jezoensisand A. sachalinensis, initially
slow growers and with low densities of seedlings, were shaded heavily by B. ermani and other quick growers
germinated at the same time (Tables 1, 3, 4 & 6). However, on thinly shaded spots, A. sachalinensis could
reach 1 mhigh in 10 years of age (Photo. 4, Fig. 8).

5. I nthe case that the object of natural regeneration is B. ermanionly, by 10 years a few young trees
may be selected naturally out of numerous seedlings, by 15 years the first thinning must be practiced to
select straight and non-damaged individuals (Table 10), by 100 years several time thinnings must be done
for the best products, and also by 100 years the second site preparation must be done for the second natural
regeneration (Fig. 9).

6. Itis a question that the afforestation practice is limited to establish pure forests of B. ermani,
because the sites investigated are situated in the mixed forests of conifers and broad-leaved trees (Figs. 2,
4&6, Photo. 6). Therefore, seedlings and young trees of P. jezoensis, P. glehniiand A. sachalinensis,
that have adapted ecologically and genetically to the subalpine zone, must be grown to establish sound
mixed forests both by weeding quick growers around and by thinning shady B. ermani above young conifers.



