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Table 1.  Topography and soil along the coast
line of Rumoi district.
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K—2 FREAREDO—FFR (MR, Pl L OB, 1966-1971)
Table 2.  Annual maximum wind speed at Wakkanai,
Haboro and Rumoi during 1966-1971.
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£ A R M o m ¥ B
ax. Max. instantaneous . .

Date Direction

(m/s) (m/s)
Wakkanai

1966. 3. 5 17.8 — NE
67. 1. 14 19.2 — SW
68. 11. 18 18.3 — NE
69. 9. 26 22.3 — N
70. 9. 18 22.7 — S
71. 11. 9 20.8 — N
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Date ax. ax. Instantaneous Direction
(m/s) (m/s)
Haboro
1966. 1. 18 16.7 27.5 SW
67. 11. 15 18.3 29.0 WSW
68. 1. 14 19.3 33.6 SW
69. 9. 26 18.7 27.2 W
70. 9. 18 19.8 34.6 SW
71. 10. 27 17.7 — "
Rumoi
1966. 2. 18 22.0 31.4 N
67. 11. 15 19.5 31.8 WSW
68. 1. 14 20.8 31.4 WSW
69. 12. 27 24.7 34.0 w
70. 9. 18 23.7 34.6 SW
71. 6. 4 18.0 — SE
o Ry e i - KEF (1972) M BRRGIE,
F—3 FPEHICRE Y OKEBIIFTORIFEEILE
Table 3.  Snow depth at the meteorogical stations,
nearest to the sites investigated.
EEE
W & gow om0 uE
Site Station P
(cm)
KITA—KAWAGUCHI, HAMA—SARAKISHI & Teshio 134
NAKA—SARAKISHI
TOIKAMBETSU Horonobe 148
MARUMATSU, KEIMEI&KANAURA Embetsu 162
ARIAKE, IZUMO—TAKADAI, KITA—KAGAWA & Haboro 141%
UEHIRA
TEURI & YAGISHIRI Yagishiri 238
KAWAJIRI Obira 190
SANTOMARI Rumoi 147*
NAKAUTA & SHOKAZAWA Mashike 145

* 1950/51—1962/63.
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Fig. 4. Belt—transect of rail —protecting forest of Robinia
against avalance at Nakauta, Mashike.



K—4 FREVIEMN (=T W) BRRIXOMBTE (BRI

Table 4.  Trees and shrubs in the belt—transect of rail —protecting
forest of Robinia at Nakauta, Mashike.
= fo B MRk 2R
. iy B.h. Crown NI
Species L Height diameter diameter Number
(m) (cm) (m)
Robinia pseudoacacia () =TT 7~15 17~71 3~13 20
Sambucus sieboldianavar.miquelii  (Sm) Y=V ha 5~ 8 8~15 2~ 4 4
Sorbus commixta S >+~ R 5~ 8 6~12 3~ 17 3
Morus bombycis M) Y v 7 U 6 20 8 1
Dead trees X) R SV N — — —
Mean total Yoo E 12 25 5 30
*ﬁt’%ﬁfﬁ% Y BHERFFI M E T, MlaiE, HEE 30~40° LETHY, TAKAUTA
4&mmn@5%bibi BT 5, %f —— i
MEM=E7 2 T EEONTHA DY, BMICITN T, b Ewri | P I
EbRE ST D, FEEINZIEA # Y =T (Acer mono) EED, FF 1< K, - |
T DI EORS LIRS D 5, =T YT INIRS T15mICEL, r % "
BLELIREVTNE S, BMMEEA TS (K4 EF-4), 1938 FITBHEE - c, -
ﬂf:o MEOKHE) (774 K Snowglide) (Z&~-T, HIERSSADEIMRITHY 20  feemeadr
(Trunk-bending) 23FL<, L—UWidEiLs BIZOWe, B BT, R i
DAV, BMEL TR (BE-3), RIMRALTZEFEEDOH T, 7T~ R 3 li
(Sorbus commixta) XA~ > = (Bushy sprouts) OZEMZL>T, 771 ] _‘_Ef__ﬁ_ R,
RIZitz Cna (BEA4), i
MRIT BB <A (@& 1.4m) 12, P~FARAAA X R, 37
A=V TRE Bm) (EDLR, HlEHEENEE LD, FEIRE X5 EETER CEEAT

T, C1ENEEL, Cof@nioomid, MRiEY ZERIITES 20cm FifZ £ TTH
% (H-5),
3) e m =8
ZIEEE 60mIZ EDEE FIZH Y, INTE L5 TNT, HENRT
HY, AR DOWERDEREDT- D, & ITERRIChE S, 1510A
XY T RAEAN NS S (BE-5), TOEmSIT4~bmb VY, BTN C 1.2
720l 1.mTho7o b Ly (-5, BiEidkEL, B 1.5~3.0mb v, FAEE
T L <7220,
B SE BT AR BT CH Y, 1971 $7b DR MRD BT,
DEIIHTERE —RDIE FETH Y, B - n‘octw)?:zaﬁ b7eb, 1272,
iﬁﬁ@ﬂ%ﬁ@ ZEf &2 9 B, E:O)L
(IR DD (5H-6),
4) /N ST
Z ZIINEENN oW DA RHZH D

TR
Fig. 5.Soil—profile at Na-
kauta, Mashike.
s VSRR, Litter
: 5L k< &2 Humus soil
: At Clay

L
H
C
R : RO E Root depth

HEMICASL E GfE-1ib 1954), =
DO THIHLCH - 7= 5, HiER X
HFHET, BEE OB LEIE L 2WTnE D, Ml & 2

. TTHEANE 200~300m T, HFEHOILEIR TH VY, REFEORD « i - kL



K—5 A X YATOYJRAEEOBRE, mSBLW
et (BT =n)
Table 5. Windscreen of Itaya—maple (Acer mono)
at Santomari, Rumoi.

* 7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 o
Number Mean
B M (m)
Distance bet— 50 18 14 30 10 35 20 15 27 20 28 30 60 20 21 32 13 56 2.8
ween trees
'%. s (m) 35 50 50 50 50 40 50 25 48 45 45 40 40 42 40 35 35 35 30 4.1
Height

fa £ (cm)
. 11 18 18 23 21 7 23 3 23 11 20 21 21 21 20 15 15 15 21 17.1
B. h. diameter

NS5 THT, Bt LTRSS TS GG -Ra8F- 1110 1956), JIFHTI-TC, 3RV, i 20m O A
1967 FEMDIEL SV TN D, =BT BT, Fr /%, vr5fdE () Z2EPMRI, HFELEAIZL
D BRI 2T Tnd,

JIERIE, dpktid v B, BAOY T 1EINVER L, TSI QIR Dk A2 H L
W5 (BE-T), LoNkETE, BFOLEHEE L CYTF¥E (Fraxinus mandshurica var. japonica) 7M#dk
Eh, #9025 4, EEemlcEL, BEENELL, TOHMND, EEILSTO WThs (GHE-8), E,
MOBENIIH ST, A XY DT EOFKM CELVAETE T, &S 2~5m) 2365,

5) SR

Z IR TRE N OMEERR RO C, LB THY, KLU ThoT, =7 hv
T EFEMRIZ, 1950 DI S, WETIXZOEHNGFH T2,

HWEANC D & GRS -FAEF- (LE 1954), RSO SRR (5 S 40~50m) TH Y, Fohizew Lk
DBDRIB>T, HHE (LAWE) LHESHD, &9 NEOSGEKSS MMEREHT, IRk TH

% (4-6),
s y EITA-KAGAWA
bj&;ﬁgw\ﬂ e :
opd4 -
; R
0 do 15‘0 210 ) 30 m N

M—6 HyEREE (SRIETAEE ; B3 - (L - K8 1972 2°25)
Fig. 6.  Toporogical section at Kita-kagawa, Tomamae.
Fi : 25 Fisher houses, Q : 7737 KM Natural forest of Kashiwa-oak,
S : =& 7 T Shelterbelt of Robinia, C : 4l Cropland, R : [Ei#&
Route 232, F : $HEFIENR (17~ &L¥FXE) Rail-protecting forest of
Japanese larch and Yachidamo-ash, and L : [E#PIE#: Haboro line.

=T H T HEATEWEOR FIZH-T, B TU Quercus dentata) OIEGEFRIAMITHEE, TE 60mAikH
>C, WERIIHREZ ED, 20 F4ICBE TR S 12mIiEL TS (X7, LvL, BEITEEROGA LFH
U<, B S, 209728, ZoOBFEIAN EVZE LS, BRSNS RoT I~ 2mDERR), 9
SARNENRFE LK T LTS @&6), BURTIEL, BIMEORRILIIREETH Y, BHILETHS (FHE9),



ETfaxrium e, 1

<=7 =T H> T NITHEORIRK GERIETACEI)
Fig. 7. Belt-transect of planted Robinia pseudoacacia
belt at Kita-kagawa, Tomamae.

FK—6 =T HTTHRERRKOBE (SEHTIEE/)
Table 6.  Trees in the belt-transect of Robinia, planted
at Kita-kagawa, Tomamae

moooS Ml B MR

. Height B.h. Crown A &
S 5 i . .
pecles # f diameter  diameter Number
(m) (cm) (m)
Robinia pseudoacacia () =TT 2~6 6~23 1~4 34
Quercus dentata Q) B v 1~2 5~10 1~2 9
Dead tree X) D S N — 7 — 1
Mean total Yooy E 5 13 2 44
i h) KITA=-EAGAWA B) UEHIR&
4] —:ﬂT:" o L
+ B oo & o
. H & I
+
ol - #* o
et R \\
S R : i
20 — ke e
g ™ 1R
zal _
7 g
L i SE e
Lo = - S | 5,
g s,
mak  diasase LR, [
Robinia Aralia

=T H=TH Y

#
—8 WEHMTALA)I (A) & B F (B) o B
Fig. 8.  Soil-profiles at Kita-kagawa (A) and Uehara (B), Tomamae.
L: %3E% 6L Litter, H: 5L x < - Humus soil, S:#& 1 Sand, R: RO S Root depth.



MRIZEE LTHITHY, Lo UIEADELL, A IR LAETT 5, LTI T, A1)
B dr, RSN Lo TH Y, BIHRITES 50em ICHIELTWD (X-8-A),

N K< (Abies sachalinensis) 1% 1961 FFEEIZHI MGk S, =t 7 o7 L OMABDORITHET 5 FHHE
oy (BE-10), £ LC, 1971400, BHO-HO b R< Y )Mk S ko7,

PRESSEBIIEAR PRI 130 T~ (Larix leptolepis) FARTH Y, BT vF&EbiiskEh, %
ERTHY, ®mI b 5mAlERN L, +BEIREREL TS (FE-11),

[EE 232 SRV NI, BHEME - MR Y BhIE T2 EDERE S, KR (v, R X7, A XY =T,
NYFY L) OREEH->TND (FE-12),

ERIOTHEHITIY, BEMAWLAELE LT, YFXE, o RaREnhisinTnsd,

6) & A AT kS

ZZIZEEI 20m IZEOWENRDH Y, WEEOW L L ARSI TND G-
FARF- 11101 1954), UL, 1968 4E0 Bkl b HHENFA TSN T DT,
PRIV UL CTH Y, REEAIZER D, BT/ T, &) & fF
U<, PO ETHLH LV,

TV, R NEREADNRAE LT EAMRH Y, ZO/R T
7 /% (Aralia elata) O/ H 5, BS EMERIEPREINTNE D, T~
7UERS &, FHFHFWUTH D, @S S mOfEIFABEICIW TS, ¥ 7 /%
DERKETHAH (K9 L7, WRIE, Kz LAYy, h&7Y), =
Aty =)o ERED, BlIAAA X R, A=Y,
AT A=Y IR EONEA (HE 20m) PMEFL, HEBNIAOHAR, M
MBIMUNCEI ST, AR, I, A X R R ENEST 2 (5E-13), 1R
ARV ZEf3ER <, BHRITEE 40em < ICETELTWS (K-8B),

KT HZT ) FMERXOBFE CERIHT ) M—9 X ) X RIKFROBLIRX
Table 7.  Trees in the belt-transect of natural angelica-tree CEFTIT F3F)
at Uehira, Tomamae. Fig. 9. Belt-transect of natural

[T B <O oA <

" Aralia elata stand at
Height B.h. Crown A& ¥ ia elata stand a

Species o diameter diameter Number Uehara, Tomamae.
(m) (cm) (m)
Aralia elata () %2 /7 % 2~5 3~14 1~4 12
Morus bombycis M) ¥ ~ 7 U 5 18 4 1
Mean total ¥ g 4.5 8 3 13

EREIZID O EERZE, TEEB TR SN TV DT E b, KITEBBFER E L COMRER > T D (5
H—14),



7) PWHTHHE RS

T ZIFEEE 5 1.5 km BENLTUWNT, SR 65mOEHLETH Y, HERICAS L R+ 1L1 1955),
UERE ORI E B EHERE Th - T, W« - kit - TR B> TD, L, FEIIE, B kE-E

(ZBkbh T D,

Z ZIZ 1966 FEN S PHEMERFENFATEN TN, F R=Y, N7 2=y, Fa /¥, =k 7 L7,
TR, o)X, F—a T Y, T =Y, YRR ENER SN, b4t
RIIBHFTHHTINE S, HRIED ZZEAELS (5~10cm), PHEWHT X AHENSZENAEL, HHRNELL
BIMEL T, filiza@ed SEonTns (55-15), EFIFr v~ /%, Fa/x, =703 77E

D, PIEVEEOROEFEIZESE LY (BE 1.3mET),

IFIMG-TAEADAL

KKAEORIFECIE, /%, = a2, JUYE Nyav sy . e
L7 vy 2R LT, BEATASAR, v/ % (Tiliajaponica) ©% | TEE =1 «
B THRIC 20 Kb 00305 (5H-16), i 6 p—
HOANTIATIE, =T AT ENTIIPEMLTND, HRITARF, 7 10 p=——o—s
A FHIRE T, UL, ThbBEELED SR R0, 15, BT | c i
0% (K10, R11BLUES), SRBIY T~ LY FLEN0RY, WS | 2]
N YO TG &5, PHRHEHCIE, BEigkE LT, PFXENHEHND,
301 oy =
Tonmetakabdd Fe.l Larls lapbuelepds -
Larix
ﬁ E’/ norw oo
g 11 EMTEE GRS
% @& !@ Fig. 11. Soil-profile at
AT (5 R Izumo-takadai,
Haboro.
M—10 U7~V NITAROHRX CHIRITHER7) L : %HE%EL Litter
Fig. 10. Belt-transect of planted Larix leptolepis H: 5L X <1 Humus soil
forest at Izumo-takadai, Haboro. C : it Clay
R : RO E Root depth
FK—8 T UMEMRIXOBHE CPIWRATHE RS
Table 8.  Trees and shrubs in the belt-transect of Japanese
larch, planted at Izumo-takadai, Haboro.
moS T i e
. Height B.h. Crown Z NI
Species L diameter diameter Number
(m) (cm) (m)
Larix leptolepis () BT o< 2~4 2~9 1~3 16
Hydrangea paniculata (H) VAVRYA S 1~2 1~3 1 6
Salix bakko S ANyayprx 2~3 3~5 1~2 3
Mean total RS S 3 5 2 25




8 MR My e i

BEDLES IR S PEAEPEI 2R 25km B QN T, RS 4km H 0, PR BT, 55 9TmA s Th - T,
MR IR 1960), KILMEHPERE G720, 4 BB 33 LD, bRkl X C OB EHERTE 1
THEITSN, KEIIEBOE 2T 25 LB E U0 06705,

= OMHERERLE T 1955 S B IR B, 34.5ha SR BB KE S, I—a o T =Y, sa<wy
THY, NPT AT, O ) XK =T hYT, RTT, X~ /)% AAXYhTT, VT
2N, ke /%, Ry, YR EEER L, R, SRR AR E I, SRR AEBRERTZ L o T
A< VIR T, BE, RN TRICHER SN D, HEITe—2E TR\ E Y, BikidEz <
X% L7- L 2 A, #E 3 1 HFRICES 10em £ TRIL L, AEETEE 7272, BiEMEZ DL D720, 1971
AR 10milEORE S AMHHEZ EHREIR (B8 100em))N &R Sz (BE-1T), F7z, RO HIRICHMRICHE S
ni-(55-18),

KERZIE, ZHEOBIARNAER L, FHIHEGO A4 bk TIEgRRa#ER L W0 A(5E-19 & 20), 704
FIFR9IDLHIThHA,

F—9 BEHISOI G 72 B AR
Table 9.  Main indigenous trees at Yagishiri Island, Haboro.

i) fil Species
A ¥ A Taxus cuspidata
T Picea glehnii
XNy ) ¥ Alnus hirsuta
N Quercus mongolicavar. grosseserrata
Y <~ Morus bombycis
F F B = K Sorbus commixta
7 2 % F o S. alnifolia
RNV Phellodendron amurensevar. sachalinense
15 H = acermono.
s o+ % Tila Japonica
Ny oy Kalopanax pictus

9) B R BT K 58

RIS FPRAHK) 30km BEFL, BERLSOPENLIET D, T DEOMFERIT OV TIE, Ak (L - Hik
(1971) OWIFERHH D0, WERT 5 Z L1275, HEITEEIE S IHZEF U T, 5BROEENL7e) (R 1960),
ﬂﬁ% ruaRy . (AL, BRE kLKL, Kuroboku-soil, or humified tephras) % &2,

Z OMAFIERIE 1962 T BIRD B, BERLERIU L, J& - 5 - BARDHTE « R XIFRLITEINTHD

B, mi%%ziﬁﬁéf Bz L 7o TnD (X12), P Cldfi SHE S HICoW e (K-18),
WDHE CIIHERE Y X720 B & A~BmITEL T v aw2o< 5 (FE-21), HrLWERTIL, v~y
FOAFWEZ 3HERHIRFEND (5HE-22),

RERAEDOKTETIE, Y~27'U, TTh~<R, A XYITT, ea /Iy, NUFURENREL, /Mgy
O o5 TCWD, A ZYHZT ENUXY OMIFIEX14 £FR10 DL THY, B KE,
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Fhellodendron
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o e
M—12 JEfEz, TEF (x) BIO/ X3
Ho) (PR K52)
Fig. 12. Planting at the lower part,
heavy snow injuries (x) and

biotic injuries (o) at Teuri,

Haboro.

TONE Foe Fo, ]

doeT B3R - Baldperaa plecae

B

X—13 ¥FFHEE T CRIIRITRSE)

Fig. 13.  Wood-cutting of willows, Salix spp.

at Teuri, Haboro.

A) Wi SHEEZ Abnormal setting, B) 1E LV L
Normal setting, S : #§2F% Sprout from dormant
bud, R : RNEMR Adventitious roots, W : 7k
Wood-cutting.

M—14 A ZXHTT « AU XY RIROFRIRX CPIRETRSE, No. 1)
Fig. 14. Belt-transect of natural Acer mono-Kalopanax
pictusst and at Teuri No. 1, Haboro.

K10 A XY HTTREMAIRXOBAE CPIERIRIE, No. 1)

Table 10.  Trees in the belt-transect of natural Itaya-
maple at Teuri No. 1, Haboro.
mooS B B R
. Height B.h. Crown A &
Species L diameter diameter ~Number
(m) (cm) (m)

Acer mono () A2¥HTT 356 9~21 2~10 7

Kalopanax pictus (M) Ny XY 4~5 8~17 2~4 5

Mean total N 5 15 4 12




—15 BT~V NTHOFRRX CH#IRTE, No. 2)
Fig. 15. Belt-transect of Larix leptolepisforest planted at Teuri No. 2, Haboro.

K11 AT~V NIMAARXOBHE CPIRIK7E, No. 2)
Table 11.  Trees and shrubs in the belt-transect of Japanese
larch, forest, planted at Teuri No. 2, Haboro.

[T g £ Bk £
. Height B.h. Crown Z NI
Species B diameter  diameter Number
(m) (cm) (m)
Larix leptolepis () #H 7<= 8~9 16~23 2~4 10
Phellodendron amurense P) PN E 6~9 16~19 35 4
var. sachalinense
Hydrangea paniculata (H) J U oYX 3 4 3.5 1
Sasa sp. A A 1.5 — — —
Dead trees X t o K 5~8 13~17 1~2 6
Mean total RS S 8 17 3.5 21
";-_‘l-' RI Ho.l No.2
7 O boce s g
1 W ': * ,; H /:- "
- T E €7
i, s R 16 HEER CITRR)
i / / e ! Fig. 16. Soil-profiles at Teuri, Haboro.
2 " " gy e L : 35K Litter
B . I e [ By H: 5L x < £ Humus soil
M R, K : 7 a7+ Kuroboku-soil
] e SR & C:ki  + Clay
. ‘2 & % R : RO E Root depth
i | 2 | | e

R A



HWH T NTAR (1921 F4Ez) 13X —15 £ F1IOREND, 22T, REOE O AN FAFL L
HIZ, REWVBEOERINEZ T D, BIT7 nR 7@z (K—16),

10) FILBIRARA

Z ZIFHEIER D 3 BErif Bl Y, WD - - RSB0, R 10mBA T, KEV A KEBIZHRMUT
W5 (R REF 1960), ARHRERITI TG 40mOBEECIAE D, 1EIX 60md 5, H72BhEWORFED T,
1961 4005, VX, B/ K, YFHE, N2 /%, Sk Vi EER SN, B - - BROHE
FrallzEEI N TS (17 & 18), BIfE, B CEZ ) eI/ v, =V /XY FF¥, b
JIANZIRETHY, WL (RS OB Ik > TRz T\ g (5HE-23),

#a ARTAKE
Wind

Fie i
Beavy
Enow

Z N

=17 JE& T K DBAROAEFE @ILBFA)
Fig. 17.  Anti-growing factors of wind and heavy snow on
trees planted at Ariake, Shosambetsu.
A : N> % Alnusjaponica, P : tvs~/ X % Phellodendron
amurensevar. sachalinense.

dg ___I._ | —————  ARIAKE
\\./ (/]
RN ey,
ind |
—

oy
-]

T,

——

W

Weeds height

# derFPhellodendron <X W
M—18 HEEIZ L DWHROAERIAE (BEwy F%, fILBIRAR)
Fig. 18. Shade-effect of weeds on the sprouts of trees
planted at Ariake, Shosambetsu.
X : k5% L724% Dead branches, S : #iZfk; Sprouts from dormant buds.
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Fraxinus

I

ARLAKE

X—19  FHAYIF (B) OovFLE (h)
~OURENI WL
Fig. 19. Protective effect of Salix sachalinensis
on Fraxinus mandshuricavar. japonica
at Ariake, Shosambetsu.
A : EAREZ 04 Single planting, B : 7' v ¥ =hifiz
DYy Bushy planting, Wind : 1970 4-9 A 18 H D%
J& (SW, 19.8m/s, max. 34.6m/s, Haboro).

r._-—a-ﬁ m-———-1

s P

[_ 1-2 n——| ARIAKE

—20 AT XL D — el
WILBIAAE)
Fig. 20. One-sided shade-effect in 2
species planted at Ariake,

Shosambetsu.
S: =Y )X XY )X Salix pet-susu
P: v~/ X% Phellodendron

YFXETT v a b TRATD
BIRZRE L, TRELC X DHEE S Hl)
Dl (K-19), 72721, FIEA+HDIC
JS < Z2WGAITIE, ARSI EL,
—HEICHIRESNTCLE D (X-20 &5
H-24),

TTHRRTRBRD TUEVDIZ, IR D
WEHELTHY, MOBOT=bhy, HRiEY
2T+ CH D, L, WL, FEAD
BIENFELL, EFITL ST, BREAID
LB Z LTS, DYk
TUFHF O AMHEZ IR FATSNRN D,
T, BARICHIES N, WSHEgs %
T, FERAEMRE LTHI TR,

1D A1) BT 4

Z ZIHTHD S OFFAE 50m TLHEE D, 1E 60~80md V), 155 5~10md 5, HIEAIIZIZERE x5 1969),
FEMOWEHEEOCHEHTH Y, ¥HENEL, 20 FOREN LS IEL WD, RSy oL, B e
IR A9,

MHRERE 1966 0 DIATIN, 15O, 2fHEd A, BHEWEL, 35X OWKERY &) FEE T
RENT(FE-25), LEICITV ROV X370 &h, KWEHZER L TV (5E-26), LaL, iERIh
TR TS, REEEISK STV D, ZIUTEREOINE T2 R AEZTOTRK E, BiREc L 55
AROBS L IFKT D, M %, WBAED I 2 (Phargmites communidfEEITFEAED 2 X 51 79 (Red top,
Agrostis albaliEIZ 28 ~7=, HF5SE AR & TRIRD5EEMEARRoot-peat complex) Tih-C, #x< &



SHSHOLT, ARORIEY ZEIITe VR, 7ok, TBREDH 5, HiFES 10~15 cm (3BAT, (£
i GREY) 2NRAL TOT, FEEROIRIE Y Z2[#] & 725> T D,

12) = Bl W] B B

T 2T Xk BB EMRER (1963 4R 2 A) MdbDH, T ZDYEk  KEMED
IO E LD T, HIF 20em £ TIHRIED IC LW EBIE SN, T Fraxinus
U ROWANEY), UiEay, Il Thh, RSN YT AEIIYEK
REDOT=D, AFETE 720 (X-21) BAEOAKRTIE, N /¥ rF
NI BT (BHE-2T) , BRI IR~ B U 27 c7e <, #aRrTh -7, ——350 ce——

13) 3= Bl BT L 2 X—21 BHUZIITEHYFEE

[EE 232 TG, ERRZHSHY, F RV EDTT, IX Fe 91, RedbE MEBIERnted on
FT, A XY TR EOIREERE DNEARZ LTS (BE-28), D5 the swamp ground at Keimei,
T ATAIIMICHL S S E 8L, LIS UISBREANEIC 25, Bblidr Embetsu.

NANCEATS) Mool guescaa-dbdan

X—22 BT« SXFT « b R KERMROHRRK GRlETHALIL)
Fig. 22. Belt-transect of natural Quercus dentata-¢). mongolicavar. gros-
seserrata-Abies sacalinensis forest at Marumatsu, Embetsu.

#z—12 3T - IXFT - b R RIRRORRRX. GalRT Fu)
Table 12.  Trees and shrubs in the belt-transect of natural
oak and fir forest, at Marumatsu, Embetsu.

. M E mER
IA]

. . B.h. Crown A &
Species B HEalght diameter  diameter  Number
W T em) @)
cm m
Quercus dentata Q) Y
Q. mongolicavar. @ T xS } 3~5 4~19 2~5 23
grosseserrata
Abies sachalinensis A) NS4 4~6 5~20 2~4 14
Acer mono (Ac) AZXHhTT 3~5 6~16 2~5 8
Viburnum opulus V) o N4 3 2~4 1~2 3
Hydrangea paniculata (H) VAR AS 3 3 2 1
Salix bakko (Sh) Ny 3T 3 4 2 1
Sorbus commixta S FTF I~ R 5 4 2 1
S. alnifolia (Sa) TAX S 3 4 2 1
Dead trees X) T SV N — — — 6
Mean total RS 4 12 3 58




B FlcrE S, HUEANCIZER - AE 1969), H=fROERIET, b, M, ks
TB7225, UL, ZORHRS AN ERER O7-DITAFR ST D,

EHE X0 RG2S > C, I 60m T, % RIS 6miZEL T
5H(5E-29), ZOMIFORARKIF-22 & 12 1 RSN D, B RS OBAIL T
vV RTIRL, %A > THREZED, B LTL D, 2B, JudEF—F
MWRICTH Y, 2O OIIEL OBEEE S LR, HEIRE T, BB
BT UPEF L, BUFEBIZIE Y ~ A Y, A A 70 EDIMIR BT 5,
KILIKREIFRED Hih-T- (K-23),

14) IG5 =

T ZIIREEAREC X MR (183 ARED TH D, TTHD 5K 50m ThaE
v, 18RI 250mdH > T, FKEJINTE.5E A TIEK 4.5km D%, TMHERIC
KD RETEHX O HET D, WFEMIIh- T, 13X 3PN EEA R E 7
L, ZHOITHERNC S &G0 1969), Migitiomn EGEWE)THY, &
ST 10mAGE T, BHIRA~IREDOTRIIDN LI S 72> TnND, 7B, 1T
BT A\IHAEOW b H Y, TRiTH D, HFESE UL, FIRKILEFED 7
aR7 ENEET D,

WO I EBIAREOBIRITN-24 (TR EN D, FebWFERF Y OWEOR ML, e
BEARDEFTHE L SNDHDIZ, HOT, 7a<, A XZFAXRERHEDITH

HAMA-SARAKISHI

Japan

Pinus guercue Galix

- o R o PR TFAEN

X —24 EF R ORI CRHERT)
Fig.24. Sketch of sand-dune complex with natural and
planted tree belts at Hama-sarakishi, Teshio.

HAMA=-SERARLSHI

=25 HTU LA LZYH T ORER CREMEE )
Fig.25.  Wind-swept trees of Kashiwa-oak (Q) and
Itaya-maple (A) at Hama-sarakishi, Teshio.
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Soil-profile at Maru-
matsu, Embetsu.

s VSRR, Litter

: 5L k< &2 Humus soil
A 1 Clay

: IlROTEZ Root depth



TR RS, WEIRIZEAERIE L, 22230 E, KROWEO N N~= =), N A7 EHVE
LTS, FROMEDE TIZIE, RKWEDOHS T, I XF 5780, FELVEETRARLTAESEL (X-25),
HIF Tl 2~3mDE SITEL TS (BE-30), MIKIZZ ~A WY, UT b, A IEXR EONEEATH S,
WO DR T (NEERORAIE E) (213, 1969 HFKIZT 13 )% (Salix sachalinensis) DM HNFELT
S, 1580 4~5 iz, 24T, BE 0.8~1.5mdbY, 7 v adiEER LTS (BHE-31), ZIZ0OH
FEIRREDOLDTH S,

AeEaiE, bWNEEC~ YOS BV, FOH T, |~ (Pinus montana) 120373, HYE)
M2ein G, KWAEBERL W, £, TORMEIARWOIAEBMKR DY, DT, A XY T ofiz, 7
%, NUFXY, = =U ko, 25 )X REBEFT5,

WEERRATIC, RS, /IR (R O K LK) 28 2~3 8141, 1E 10~20m, @St
5 mATE DTN DIAET D, BT EIXTITNRERTH D,

15) RIGERTH 5

FREOUETFRRD B 1, 500m PNFEZH R FEOMEER NSV, 1954 DI TIN TN D, I ZIHERE
HTH Y, HEANTIT G 1969), MR T, B mb -« Bt 52508, BRI HENELS, M TERL
PokzICHZ LERET 5D (ERD),

MBI B AR TS, Fa /X, rv~=nr /% 00, YR EoREEs L, $HEs oI —
0yRTHY, bR, THZY <Vl ThHd, ZNHIFELRBETIZAEN, LEWEAROYIE, FHL
WEE, B RIRY ZMAET S OB S 7 PO AR ERESNTND, bEEREFEZ T HOIX
?%%%Tﬁé(gﬁﬁm WRARTZIHAERICT S0z E b, @S 5~6mT3L, —FIhinh
W= (FHE-33), TOBIENOHL L, RO/ NSWNTHERNLY,

7B, SEADEZROREMROERSEIYF ALY ETHY, M TEE5mIZEBT LTV,

16) RHERTAE) I E

22T, TRV OEIERH Y, HELTWT, WEKE LTS (REEKE, KHE181F8
JON 182 MED), ITHUTITV D IZIE, A U EERCLIEMRH Y, FLVEEFEEZEL D (5E-34),
ZHUTETENSE T~ 50mTE S 5~6miZEL, I XT 7, A XY I=TRhELERT S, ZOMEICIEE
ND, SEAOBEENR BRZ, (K TE, kReYel I~ YE4AEICLUT, EREICY 7 T8, FA %
LT D,

TR BH 1, 300mBENC, bt R~V T hoy <Y EROMNH S, THxY <Y (Piceaglehni) 1IH)
OB 2 <, 1 JEHHRETERT 5 (5HE-35), AT 2R D, T AT~ OFFEMK
BdHD, TEIFTERTH D, ED EIZIE N F=Y EEROKRH S (FHE-36), ZiUIEI A TZ, T~ K,
tan g FAE, N R R EGRAST D, 20 b R~ U)o TEEITHEEN GEE 1968) £ TRV
TW5,

LI 7L XGFRRTH Y, WEITEWNSZ2 > TWAITILEY, THORESE AL, §
6 cm DOKILKEAMFAEL T, BIARDIIED LEHRLTWD (FE-37),

17) WERTRIZER

Z IR G, NEEOTERMCH S, BMMOIERTE, 529, HKEEZEL T THHITNE
b, 2 TCIRETNREEK S, 3 UEROSFEARDRRE L ZHAAT, TV BRI X 2R X SR &



N7=(5HE-38), ZAUL 196505, AL RKIC K > TIFITENTCND(GE  morrsmezTsy

no. 1 no. 2

i+ T 1956), o s
YIEHE FR /% &5 SRR o R IC L D EAL, e

HIE « KEROHE 2 b0 5T, BEROEEITEE L <#<, / P3

G ORHRHIRIRICE ST, S<MBELT LEST, Jiud @ —1 ~ | o [0

HEE HBIRL, &< OB TIIBAOIRIIFELRVT, JIlo L "] - '

OB KD M (R - 1) - R D OZRICE ENLGTTIEED ol L | [T

FEEN L (2-26), Ko/ %0 5 FETEE 4~bmIcE L (5 | B A

#-39), i % e o
18)7 Dt fE S0 — :.'_". @
BIAREOIL, $ICEORABRIZ VT, BEOBIIAT, | /%) - | e

WD X 9 72815 % Uiz, 0 1ITEERTRIKIOEE 231 SRR YR Reea o s it Earl

M

DIEHDOREY O EIZ—FRALIE v~ v % (Alnus X—26 EiEX (ﬁ;ﬁﬁ?ﬁ%}%)
hirsutd DBARRECH S, ZIUIRT, RBIOHINS, STAOR me g6, Soil-profiles at Toikambetsu,
BSOS TE T, 383 - A L=(5E-40), Horonobe.

Z D 21XENOEER)THDH BRI, INEEE, H L : ey Litter, P U85 Peat, C -
JU, B, F, EHL BEOFEINOTASEAMEE g4 Clay, S:# Sand, G : B Gravel,
TOYTROMHRTHH(FHAD ZNDIEITHASYFF, = R RoyES Root depth.
JXXYTX, =V HUYTHREO—FMHT, LT~
N FBIDS TS, TSI OHEKSHoKIZ L D8 & BIR L TIRA L, HERSCHKDOEEE 2T,
E 2265 10m 720 LI 100m ORFREE TLAVEBR TE 220, ZAUTREAEIOMELRS, DN THD HmP
Bl SR TREDND HZZ L B 72D,

5

pit

TREAER L EE D OFEERCD £ 3%, KD URASAME], BRA BABIARD EFSM), BLO E
R INERREND, ARG DR LB, 2 OISR L HiEZ ORISR L Y b, BIAREOAE B4,
MHPE, PREBVEE W) A TIEOTERR IR E 725 TND,

= AN &

FEMRDFANLIZHDNT Y, ATHOERIZBNTH, BAREORA CEA) F[MEIRAOESIIER SN,
ABHERAOFEISATT D, BASIT THiFREM & TEIEOFE] LI bbb,

1) & £ M

RBIARED— =2 NI EREA (Pre-existing vegetation) D 55ATL Y, MEffgiH (Bare area) (235U T
I<BEEND (GE-40 & 41 2 ; COWLES 1901, £/ 1933, #1967, AREFHGEE 1968, #kk: 8 1971,
R 1972b) . HEESEBRIC L - Th, Ml 2 72 LITIIRAROENIREECH D (GH-17 & 38 SR ; 75k - Tk
1966, FHk- 7Tk 1971, Thudz, K& - TEFMDPBAROAE ATHEEF THIUL, & 2DV NIFIRIFAET
LT CHIUL, RADIZDOHE 1 LTIEEADL N T OIFETH D,

O HBUIEN G % b= DA (Lek « JE - ER S, AF1933) &, ME7eE ) (iR
AT~ & L CORER - T - LLIIER LB O FATE - #i-= 0 « 14372 &, COWLES 1899, HE- R - i A 1971,
TR « B 1971) LT3 B, AEYIEREIRDREEIC DUV T M 2 LT 2 R THE DT NITH



IR E AEHT 5, FoHHT MO TI,
FefK(Ash fall), (LR 18 DORAPE(Ruptureof surface B R Bow
soil), #ik(Flood), 5k OAMIC X % HADLLE '
(Reconstruction of nature)233 &, 725 11T 5, FEIK i
R & B L CAEC 20 A bh, Zhedivs DEEET
RADBHRIL, 2k GHEA9TDIC L > THELREI LT

5 X0, KGRI O O ey RO AR 5%
SHUGFE-35 & 36 BIR), KD b R~ YRPEAMGHE  sLwms
1970)°7 ==k (Bl 1944) HIRADHE

2 LR D 2R A FAIKEA DA B (R A
B, WoKIT PO A S < VL, Y- T
AR A TR S TS (FE-T & 41 BH), M—27 BREHIOIEIC I B ILEE HE ok &

EF'%KiJ 3 E ﬁjgg@(@}%ﬁﬁﬁ@igg <1: %QFEﬁ @?4@6 Z fi, Fig. 27. *m@ﬁf\th%ﬁﬂﬂéﬂ S@?ﬁﬁ: el&ilbn
FHEBID 2, IREBOM DS EARIBIET 5, =

NHITE L RO EA ST TRVWEA TR CE 72 region.

Ve Lol BELARTICRASIEDSLETH Y Gark- D : Dispersal of seeds, G : Gully, I : Invasion of
[k 1971),  RIERSOTRISD & 5 12 G- LI - i trees, N : New deposit of vegetation, R : Rupture
1971), REMEMIC X 2 IUER TGOS Z %5 of surface soil, S : Source for seeds, W : Wind.
265, DFV, SeEEADIEIC L - TR,

ZOHUHT LWEAEMRAT 2D THH(X-27), =9 LTINS, REETHH0 D, FHEfELE HEIR
THINE S, WSV E L TEFROREWVHIEBIIARITHY, N&RHLLELTH, ZHNHTER~FHERD
R CHEER DML LW FEDO—HTHA 9,

72720, B HBLL T, 3 2 [CHIRDARE TRITIUTR O 7V, BRI OB (%) (I3
RANRL, HREFB(EH W U IR AR DD, BE TR EREZ O E D, SRR LT
AERTHESTHMEZ S D GEHE1972 b), TAUT AT L DERIEmIC HBIEE I, AHREIZ—FHR0TERL
EINDH(EHE-A40BH), BT, F31T, BB L CGEE CRITIUTR B0,

D RHEHEDTFE

L LTERD L, BIARDEHRAT D720I2IE, H0E<IZ, OF O FEFOREBrTRERiFHN O Z,
T OHHEIRRHERE Source for seeds)2MFAE L7 AUTZ2 B2V, FE-OBAMIIBFEC L > TR TN ED,
JEDNERRE DO 1 ThA 9, MEEEREE IO TRV 55, BEWE T2 38, BV K<Y, 4%
YHTT72E), BLOWVNI XFZ, NUFURENGT OG- 1971, B X 22 HEg
T5HE, —HFRAT ORI EN LB ENENOBREICERHE > TND Z &Il D, Zhudz, 13
DI, BUEZ OHUTOWFFHHIT 22V R TV FRRIC S RIMRAT D alRet SV, S DITRERRF & L
TBESOBIARR S5, RIEBIZBW ORI TS, JKHDORZIZIE, AHEEAR T BINL LD T,
FOBFEERGE9 ZHDIL 1 TTAELL BB O/, D = L1xdh > THITATEEHITIE & A ETeh o 739 ¢ 2 G-
(LI - =1 1971),

F77, FHREAL TOOLRINORE i 29 5 £ COMRIEREER Life cycle) D& S IIHFHAZRHHI & 72

the invasion of trees at the windy



b, APz, BIARREOBEEE IR & AETRROE L 720, ZIDBIEEDIRA « BREOIRADIE 5,
L2t ZAUTHRHIO HBLSRHEIY - ZEIRNC 8T 2, R 32 ORTO R & RS SNz D Th
, ZH5LTC, BUFORBHRTBEOHESFMFOIXTHLEHNZ D, DF D, W L E AR
(Indigenous species, or home-grown species) & 1, KRN T/ D, K[UFEEALOY A 7 v X0 IS D
A 7 M I BT TR Z T QOB CTH L Vi X 9, Tz, IICHAELZRVERTHE UL
AETHETTTHY, ZOFRIZOHGO—EHRC T ~>, AX7 L, [M—156 2/, B =t 717,
BT VIRE, FE3SH, BEMK AR EICALND,

b : A& S,
L Life range
I . 1 - SR — L
g i Life cycle Seed dispersal |
0 B REA ) b B F g & N
dource for Migration rermindt fion Growth Reproduction Death
seeds .
_ R | g s L §o# j
Distance of L | Tederance
dispersal WoE

Jurface conditicn TREP SEMEETF
% [mmovdble apet ==Suifable moistare Competition s, Anti-growng factors

X —28 ZRARORLIZM: (R 1967, (% 1970&This study)
Fig. 28.  Conditions of the development of forest.

RASAERTDH L, [X-28 OO X 51705, MEFEOERIZIBOTIE, HIiiclE, #HHEzlck-T
70T S HIRGUEA Y HTE D L, RN &b, fEk CEN) ICL o TS LA CI AR TE HI0E
v ‘fc;?l/ R

£ F £

BIAREEDRARNUBEADRIZ, Bk LERT5 £ TOABTYMTIZ, WAWARAFFRENEL, WAN
AIRAEBHERTOMERT 5, ZOHECIIHENZ EXD50, Baethe3s EFHERT ), Zhuckt
9% TRIROMmM: &S], BLO ARG 12OV THELET 5,

1) X550

MHAERRFEDOIEGHE DB 2 H L, &9 LTHHIEEFLICZRD0TV, ET, WIS, AXH5M400
FREt LT, MRk o nlRE ié"%zézg#&)@ TEARR TN LY EEE 5T 5D, K[EGHIeE T & B
0, HERRRT-OSZETEMINC NI RRE CH B, FAUP R, KD EERKFILC, BAROAX 55
WIS ABEE L, RGO 2 JEW LJ: Do

FTH IS, PKTHD, FRIE LT, KROFITEAROIIIHO D0, HEKAREMITHE, Rl C
oD LI, WY (Hydrophytes) 2VEF L ThH, T4 (Mesophytes) TS BIAIKIMIED K&
WY TFHETI XY, MERESEHZENTERY (X-21 ), Bk (5E-35 ) LWbilbaiGaT
b, BN LBFEOMEHIE LOARARITAEE LT GEE1971b, #5881 197D, hwdz, K121
HAHIND KN, RO T E Hil 2 1 HH b AR L9 (R4 1968 a) .

F 212, HHE T (Mineral soil) M ETHD, &< OFKEY (JEw) 7210 OHZFENTIE, BIARDOIRIIAR
720 Z2f] (Rooting space, or rooting medium) #1EE A EGLIT, &9 LIS REMRIIGLE L~ T2



TP ChHD, £, HEZHOALTHRLTY, mIRTeIH & WBRERTHZRD X 512, YT v~
J XD X9 IR E D OFREN IR TS 2 b, FHRAEBFENREZ, HEIZH Y, TRHD LY
BWAEB T O HAVEECHRS OIRA LT-35AT R 52 Gk 1969, 774 1971 b,  [X-26 &), KM
DAY, RFERNEHT H = < VR IRRE ORI KK E M ET DG 1944, FHE-35 ), Zhb
ITHIERAFNC K-> Th7ab Sive, RIROBELTHY, NABIIZZ 5 LIRS VIIESTH 5,

F 31, LoEETHD, S, WREEO EIIR SO 1 S B2 00, BE - TEEEOR
+THY, FEEERRNTEET, RIED 2 (X5, 11, 16, BLO23 ), 215 10~20cm LU FOfR
B0 ZE[A NARINTERD D Z e WS, BIAREA O EEROREEIZ D723 %, B EOBARENAROZIUCE ST
HHBHIE, BOFEBOMIZ, ZOTOHMEETHA 5, BATH —JADA & ¥ H =7 [ IREHIZ H Db 5T,
SO BN HIZEDOBE D A ST B> TRVVEF 27 (5H-5 B,

W RS OBENE S ARDAEE 2 WEH T2, ERMTAEE N OH SR -5l < T, Lnb At a &
I, AADEBIET DTN E H(X-8 ), HEE ERNIBADIBIEY ICRETHY, & LZE IO 2D
UL, KILKEHOIME LTS EHERIS LD 1971 a, 758K 1971 b, #5715k 1971, 798k 1971), 0F 0,
KIGRTIEHE SR ON L OMLAUNAD k K=<YDL H1Z, KILPRIFFRAEZ RO TR K 0 S £ Lo
ThHh-o>T, RIRDELTHH(FE-37 ), fEOHE Li-ELayer of organic matter buried, or old soil line)
HLIREV ZEM & LCEETHY, ZNOBLUSONTEMIESEL cm T, TOLEOFMKIHBD THITH D

(COWLES 1911, 27A%-H 1971),

2) AEBHERT

HEFEAROBEEED T 113 HRGE CTH Y, BMADRIKI & 172> C, D - S5 E 2y 7 Y22 D,
UL, BiST4TH-T, BMEIXILONLTRITE TS, BIARL E/-EIC L 0 AN EEZZIT 5
N5 (HEE-41970), IR Lo WARABIER T THD V25, £ LT, B oRa, B 7hix
TR B YRR BN DINFEIZ AN TS (K—22 B LI OEE-8 B M), Z OWJEIT RS LB THLRILT,
TR B~ S DT, WBEOBARE I I Z OEEIC S 5 S TNT, BS 2mOR~H Y ¥ 478
AL CRE &Y, MICERLL BTzl (B 1972), BIELOXKEHZD 6 G - G 1971,
IHLERLOZTOT/EMEIY, KA TRET (BE-252) CRlEickaa it 3 2 HiE(5E-26 )8
PFE L (EHEKE 1970, 79k (LHE-SIF 1971, A& OBE—H)C/RWERI72 LS B & 70 2 (R4 [LH -
JKEF 1972), BV VBRAAECY TR < (SIERL L7V T4 1970), KERPRD L 912, @R OMGEZ R4 1280

LILDIEENNLETH Y, Z O OURFEHCIZNES 100m L Ed - T, S 10m &£ 0 Th A 9 GEE 1968,
TR YR 1971), HECHAV, FEIE L, PR OB EFEO K 240 % 5 TR IEABHR 2 b OTH Y, Y
HOUMEHE R EGEZHfRET 5 & LThH, ZIVTIIM B & R OFRENT 3T o R 7o T, AR
ERAST D47 & 720 2720, EADEN EREAR LD &, BEE LTAFELOST HE LU W<
DINEENLDTH D,

WEIAEBZRE () 92K ChH Y, HAEMRELEABREOMIIIKE RENRELNLY, L,
FORI e BB IHE AR S (T E-33 M), AIEOMImAMESES (K7 & 19 ), ZHUNITEFD
EHOAELT, HABRE AL ST 500 (352 2R), WS E & BEORHE 2 i
5HOTRITIUTR B, £ LT, BAEMEOZE LWEETIX TR EICHEOFERRKE VD LV (X
-25 2H),



FEEOWRRC X DBIAROEART, Bty @i, @0 2 E b RERAEFHEFER T THY, S~V ED
PHFEDORHIZDEFETH D & 32025 L G- 1971, AWEEIZH AT DB S 20V 722h 2 o
BT NG (BE-15 2M), T OMEERORBERITRA 130~240cm [ HEL (F32MH), Lo
LTSS E 2T 2000, WANOBESRITL D KREWTTTH D, MBI E S, S5 iaE
BB LW RO VIRLNBIFETH LD, MEOBFrUuIE@mm L7225 (1730, BdhbtiT
VR L7220 In D, BB N WHEgE (28 230 EZ) ARETH D, 2B, 7Y~ v /) deh I~
YDE L, YHERORNEDIFEEELREXVEAICHD (BE-15 2,

RTINS 1 OORFTH D, ZHUTE FREIZRET 2000 (X4 2, #EEHREWD L0, Z272nBbiE
e L TOMERERRIZEIR L TL 5, BEHUF oW ClY, BeEfhma g IdWmE TH LD, 7R7IZho%s
EITDIeNTNE G, BT E BHER, KBk L BRSO RIETE IR T L2572, S5ENFUEIK
L, RIERNEC S, BHEOMZEZ I L CLE S, FOBEZ S TIC L - CRUE4HuS, 72z
B DRI FIUT EREE T2 A 9,

AW TIEE U COWRIERTIE, AWE (BEORE) IR THY, ABIZksar ho—1 ek
VRIS 1B IR L WENRH D00 (I—Y 1964, 585K 1971), AIREZRIRY, ESRF OB
NG A (HEAEHS) ZEMR LT (FF 51967, =)L b 1971), ZDDAEMEZ RIANTS, LBIEICZ
LIRS DIERGHENEEN D, 1RO LREN D25 HRiZe My L0 b, BHERIRASHR (RIS
FRTEEER IS 7240) OFNREFIC B G2 1971, Kiid LTORELZ VDG (95 1970),
BT D LD AW EEZZTIC W, B GHE 2 T, BICAESNRVEBIRTIH Y 27200 TH- T,
SN THMZAUZ IO TH S,

3) BRI &

FROAEBHERFD 121 2ZEY HFT, FREFISGEL S EFoT L Tp< &, EOmfRE dEni
IR CTE R 72D E VIO FERICHAA DT, WERBYY, BIROMEMY7e MmN > T, WRa LT LUV
BRI A BAT HFER L 725, LnL, X D50 & BFEOEMORE & 2+ Liang, Wiz
DIVTWARFES PO THHE L, ITVRERIZITERBIN LY 572 < 7o TLE 2ITHRNeW, FiiITIC L D84
SHEEONEBFRII= T T, BI~Y, ko~ Yk, YFXEREMEEY, YHXE %, b
YO, N X, RTTIREERT, NRYY, ThTYwY, VYU, IRV, A BZYHTT IR ENE
HEND X)o7, BARKEO 538 Th 2SRRI T, BIAROMEM72 A0 ) L E - dEr: &
ZHHBAICXBIL T, BEOBELIRREND, BIRODAFTTEDERES VAL TP ZEREEND, Tl
FoT, PEEEND Y A MED LTEAIFES, SOREBFEOWS D& 2, UG TE HITHERNRNY,

BRI DU DD AAEBEDOR H 22 b D313 (TREND, ZOHT, HbITHIIZAEFT
HHDIXI AT T, hvU, A XY HTTTHY, BEIIRILTT v a2 R L2506 (X7, 14, 22,
BIO25, BHE-5, 30 BL034 2), JE FARARHFRZBOCHREDY - $5A00C (aE- 15 1960) ), R &
LT (%4 1968 b), 72 UEEMGZKE LT GIik 1968), b EEAABIETH D, ZTOMIZ, /Sy ¥ =¥,
Y7V, TR, v XK, % NIV RELHFEIGERZ LTS, £LT, 0N
FRAOBIFED A S O HAREE 22> T 72 (JHEE 1972), FHMOMEN CHIZET AMEE Lo L OB D
HUETHA Y, BT LT, Rr /%, vy /X, =7 o TI3EEe bO T, YIEE EL,
AEMBIE ChH - T, JAE X T/ <, £ 5 LI Clddzamosny (R4 (LHE- /K8 1972, [4-7, 51,
9, 15, 22, BIO33&M), =72, Y XEIIEIENARIT, KB TH Y 2R b dH 5 E Tl



F—13  REWHHUG ORI 2 RIRPRORERUSTE & By SR S5
Table 13.  Species of natural stands and of man-made
belts along the coast line of Rumoi district.

Species i) fii KM b7 ¢ %
P 3 Natural stand Man-made belt
Abies sachalinensis bR 7 / O O
) o T
Picea glehnii _ X O O
. . s A A
Larix leptolepis . . — O
L. gmelini 74 =7 — O
Pinus montana % SETY — O
Populus maximowiczii R ) S . _ @)
Salix pet-susu T / FX )Vﬂ—% O O
S. sachalinensis FHARYTF O _
S. bakko Ny a2 FE
. . O O
Alnus hirsuta T~ O _
A. japonica NV &
. N _ O O
Quercus mongolicavar. grosseserrata T X F 7 O O
Q. dentata 7 D % o o
Morus bombycis Y ~ 7 U o =
Hydrangea paniculata J U oYX o o
Prunus sargentii B
Sorbus commixta FF B~ K O O
Robinia pseudoacacia = S - O
) T T
Phellodendron amurensevar. sachalinense PN E N, O O
Acer morto 45X n=T - ©
Tilia japonica R O —
. v b/ F
Kalopanax pictus . O O
Fraxinus mandshuricavar. japonica N Jox Y O O
A v F ¥ E

A LR, 7y a2z s (K19, THE-7, 21, 26, 31 BLU32BM), AKE LT, HigEe
WEEEDDHEDIZ ) VY, Y~UNy, XT7 )%, AR, =/=Ura, hoRy, TAHA)XRE
BV, ZHBIT EROBIAREZM D & & Hig, MILREIRORES OB ERMOEARF L 72D,

RGN, ERMTALE)D b F~=, KFgREOHhT~, KGR FEOT X7~ Y NIWEF R 7R
5 (K10 & 15, BE-10 & 11 B), ZHUHELT I =Y L 74~ bl ans GEE- g 1971,
GHE-20 £ 36 2, A FEOHEERN T P2 UHRIRERR SN ADAMEHRFECTH Y, fhod 3FRITIRDOGR -
AIAERR S B DT B TR & Td 2 (R 1972), JAHERCli-v o & e & B b X <Mz, £
NI TREL, ZOMBFOBREBMROTE LD THH(FE-8 Z2), ZHUTmHuIm <Rt MifEx
DHZE LIz 20THS (X-21 208,

BHEEARE LTI, HISSERGIE L RTENBIED DD, RIFEIIEREMICA DAL, FIERICKE R E LTO
WERR B E Z DI G- B 1972), iR E D & 7 ) — UL k20 BIROBEHE SN B L SN TN T
b5, HEENDITE SN 3mIZETEL, LA, TEROHERBFROERS D X 5 ZRBAN 2 720 LES



2 T, EEME B ) _EHE 10mEL EOMENEE LV, BIFRIHE « PiF « BiR « BIEE & - 725k

HE1AUED T, IERRENRONT, BROEDEE 2AFENEEZEZ L OO BEEND, 72IZNBLIERIZ S

WY, FBEEOBENEIINIT DM T2 T L7212, 774 Ro7 V=1 LT, Booihy, BT v

o, NEROIAR E O EZ & OBFERH Y (B TR 1966, LA 7575 1967, #kE- K4k 1969, /1

P 1970), TN O EHAELE TP E LINNTHENRWRW (K4, TE-4 M), =T hoT7f Z YT
TIREFERIC S 72720 BRI B AT B,

Z 9 LIzt & iy, RRMROBIENHHIHT D100 T, flig &9 FBRIC > THRIRITITA
SIRVMEEDNIE R S5, INEERIZBIT A ARER (Adventitious roots) DIEAITHIZRZEN Z 6045 B b hR:
FZREIETH Y, ZNERIDGHA LT, YO T Cot- bk 5% 1971, 58 1972¢), 7~
V) O (G- 25 1971) BLOSCEORIED 2 gz 720 L. GFE 1972b) &9, fit
KO EROFHEEB OEANEZ L 1HE D, BrLUWERIEN TREE oo T 72,

E5IT, BIRNTHEATERTTL L0 b, Hyofthki ) B CAEBTLHNREEICMARTL,
HER L LTHOAEMEICIH AT 25, ZI00, FREHRNARTIEZ L0 b, FINEA < EEOPOFIE 2
OESANLEEN, LA DEE O I OMEIHERLS D = L1072 D,

4) £ fF W &

BT RN CE, BRI AV LRV ER G Ho ¢, RO L 255 2R &, R
EAEET TV, ﬂdf)ﬁ‘%ﬁb b, kIKEAE O b, BRESNEOEEE THDH Z L EnD, Z o
FFOUFFRECITITHRIE I E THIEEADNEE L QD A AR 2020 (W9 Shade-effect) CRA
TP DHZ LIFER STV (i 1972), & LT, ABIC K D HE 2 3B ORA R L (R 1971),
BRI IA LR DIX S I ) BIZH > TN D, FFHEAEDBIEABIAREDRA AR ROTETH D
L L HIZ (COWLES 1911, 3 1967, 7k 8 1971), [RIRHRA L7-HERZ2\ LIEHE ) OR Z WA DR
HRDEIR, S Hh7AR0E, ARTUIIAERICBOTEARE ORI TLE S, ZI0b, Hifffx Tk
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surface soil
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Summary

The present paper deals with the shelterbelt establishment at Rumoi district, Northwestern Hokkaido,
from the points of view of the ecological relation of the topographic changes and competitions on the
development of forests, and of the experimental results on the tolerance and suitability of trees against
anti-growing factors.

The coast line of Rumoi district is about 200km long, south to north, along Japan Sea. The natural
forests at the coastal belt are not continuous but scattered, resulting from fires and felling by our fathers for
fishery, agriculture and forestry in chronological order during these several decades. And about 20 years ago,
the shelterbelt project along the coast started to protect the inland and to fill up the blank of natural forests.
However, the results of these works were not good and that is set down consequently to severe climate

(chiefly, prevailing sea wind), least fertile soils, badness of materials (exotic pines and bad seedlings of
indigenous trees), and least maintenance (without weeding).

In spite of, or because of, the severe climatic condition, at this district, the shelterbelt establishment is
very important to protect cropland, economic forests, traffic, houses, etc. from wind and snow, and also to
refresh people as a green mantle or a small ecosystem.

This paper is our second study on the shelterbelt establishment in Hokkaido, following our first study
at So ya district™.

Methodology

Establishing forests (both economic and protective) is a biotic work for the longest years. A concrete work
1s not lost almost eternally with a systematic engineering, but a biotic one does not remain for several years
against anti-growing factors unless methodology, material and practice are right.

Old (and also today’s) forest ecology is static and is composed of so-called environmental conditions—
climatic, biotic and edaphic. And in shelterbelt establishing, being influenced by such a ecology, a majority

* SAITO, S. and ITOH, J. 1971 A study on the shelterbelt establishment at So ya district, Northern
Hokkaido. Bul. Hokkaido For. Exp. Station, No. 9, 1-32.



is the methodology of results (concreteness) tonew practices (abstraction). However, the investigation of
the damages, or dead conditions, of trees planted tends to pessimistic because of severe wind, poor soils,
weeds, and many poor results of practices.

In order to change our biotic construction into prosperous, it is necessary to investigate the
environmental conditions not within but around forests, from the points of view of dynamic ecology which
takes physiographic or inorganic factors over organic ones. Our works of the shelterbelt establishing and the
hill-side work for erosion control have close relations with pre-existing vegetation, apperrance of bare surface
or naked ground, and plant invasion. Bare surface is one of the invasional conditions and is caused by one of
the topographic changes—ash fall, rupture of surface soil at mountain slope, landslide, movement of bed load,
or sand-drift—and these cycles are very nearer to a life cycle or a life range of a forest than cycles of climatic
changes are. And it seems that, in a climatic zone, local plant communities adapt themselves to some of
topographic changes.

After invasion or planting is the growing condition in which the living condition is the most basic,
comparing the so-called dead condition. And the methodology of hypothesis (abstraction) to application

(concreteness) is suitable to our field science for very long years and at special locality in order to discover
and prepare better conditions for trees.

In the historical reviews of this district, studies on shelterbelts are many : these general tendency is
arranged chronologically from effects of shelterbelts, results of planting, tonew methods.

Experiments and results

The investigation was carried out on May to October in 1971 and February in 1972.

Rumoi district is situated along Japan Sea and is a windy and cool temperature country (Figs. 2&3).
The sites for shelterbelts are composed of sand dunes and swamplands with natural conifers and leaf-trees
at the northern part, and of coastal terraces with leaf-trees only at the southern part. From the points of
view of the results of shelterbelt project, exotic species (especially, pines) were damaged remarkably, but
indigenous ones show their tolerance against bad conditions for growth.

The sites investigated are 17 localities in number—Shokanzawa, Nakauta, Santomari, Kawajiri,
Kita-kagawa, Uehira, Izumo-takadai, Yagishiri, Teuri, Ariake, Kanaura, Keimei, Marumatsu,
Hama-sarakishi, Naka-sarakishi, Kita-kawaguchi, and Toikambetsu (Fig. 1).

Of indigenous trees, Kashiwa-oak (Quercus dentata) and Japanese oak (. mongolica var.
grosseserrata) are the best wind-bearers (Figs. 7&22, Photos. 30&34). The second species is Itaya-maple
(Acer mono) (Figs. 14&25, Photo. 5). Other species are Willows (Salix), Cork-tree (Phellodendron),
Linden (7ilia), and Kalopanax (Photos. 16, 19&21). Conifers are 2 species—Todofir (Abies sachalinensis)
and Red yezo-spruce (Picea glehni)) (Fig. 22, Photo. 36). Of exotic and inland trees, better species are

Japanese larch (Larix leptolepis) , Mountain pine (Pinus montana) , Japan poplar (Populus maximowiczi) ,
Alder (Alnus), Robinia, and Yachidamo-ash (Fraxinus) (Figs. 4, 10&15, Photos. 1, 8, 11, 22&39),
but they are somewhat inferior in tolerance and life range to the proper coastal species above-mentioned.

Willows are the best for the pioneer bush forming (Photos. 21, 26, 31, 32&41).

Wind-swept crowns show that the prevailing and worst wind blows from sea with snow and salt. And an
annual storm influences more severely than the prevailing wind does (Fig. 19, Table 2). Soils at the sites
are clay, sand, peat, and volcanic ash (including humified tephra), and rooting media are not deep enough

(Figs. 5, 8, 11, 16, 23&26).

Weeds have caused trees planted week and dead by the shade-effect (Fig. 18), but weeding was very
insufficient, though the establishing shelterbelts is an organic constuction with severe competitions through
the life range of trees. The competition between different or same trees was serious when they planted
closely (Fig. 20).

Uprooting and cultivation removed competitions and enlarged rooting medium (Photos. 17, 25&38).
Roots of trees could not develop without drainage and transporting soil Fig. 21&Photo. 37). Combination of
wind bank and pioneer bush was more effective to protect trees of proper belt than closely set wind fences

did.



Discussion

The invasional condition influence on the development of natural forest vegetations earlier and more
essentially than the growing condition does. That is composed of the surface conditions and the presence of
seed sources. The appearance of bare area in the sea of pre-existing vegetation is caused by the ash fall at
the northern part and by the rupture of surface soil (Fig. 27) at the central to southern parts of the district.
A new vegetation can not invade without the surface conditions composed of bare area, 1immovable spot and
suitable moisture (Fig. 28) . Ash fall caused large bare areas for conifers, and rupture of surface soil did small
ones for leaf-trees. Natural distribution of a tree is determined, 1in a climatic zone, by the presence of
source for seeds and the chance of migration. Migration is restricted by the topographic change and life cycle
in time and by the distance of seed dispersal in space. On the contrary, artificial land-preparation and
planting practice can make freely planting conditions.

The growing condition is composed of living condition, anti-growing factors, tolerance and suitability of
trees, and competition. Shelterbelt is not an inorganic building like concrete dam but an organic construction.
Therefore, we must study the so-called living conditions of trees under the surface rather than damages

(dead conditions) above the surface. Climatic condition can not be changed by us, but soil condition can be
done freely by land-preparations of drainage, transporting mineral soil and cultivation. Of anti-growing
factors, wind is the most important one. Trees in the belt must reduce the speed of wind and, at the same
time, they grow against it. Prevailing wind cuts leaders of trees and an annual storm makes trees
themselves dead except indigenous ones. Other damages by the heavy snow and animals are reduced by
hedge and mixed plantings. Many observations and experiments have discovered the tolerance and
suitability of trees—bush forming, sprout, adventitious root, shade-bearing, etc. And indigenous trees—
Kashiwa and Japanese oaks, Itaya-maple, Todo-fir, and Red yezo-spruce—at the coast of the district have
that nature. Uprooting and cultivation make bare ground, where trees planted can grow without the
competition with pre-existing herbs but, at the same time, where is the very spot of weeds’ migration.
Weeding must be an indespensable practice to grow trees healthily for several years after planting.

In order to create a systematic engineering for shelterbelt establishment, 3stage are necessary :
land-preparation, planting and maintenance. Land-preparation is an artificial topographic change and is
composed of uprooting of pre-existing vegetation, cultivation, transporting soil, and drainage. These practices
are easily done by the use of machines. Planting is an artificial introduction of trees, less restricted in time,
space and species than natural invasions. It is divided into 2 kinds : pioneer bush and proper belt of
indigenous species. There are 3 way to plant trees—seedling, cutting and direct sowing. And the so-called
hedge planting is good for 1) early effect, 2) thinning and regeneration, 3) larger crown against wind,
4) weeding with machines, and 5) mixed forest without competition among different species (Fig. 29).
Maintenance is to improve the environments of trees panted and is composed of weeding, cultivation,
pruning, thinning, and regeneration (Table 14). More effect is gotten out of better belt ; we must prepare
the best living condition and may hope that trees will grow healthily 10 meter high in 100meter wide belt

(Fig. 30)

Conclusson

Shelterbelt establishment at Rumoi district 1s not difficult but prosperous, in spite of the serve climatic
factors, because of 1) the existence of natural forests, 2) good results out of experiments for about 20 years,
and 3) preparations of better planting and growing conditions. Shelterbelt composed of pioneer bush and
proper belt will grow healthily with the systematic methodology and practices—land-preparation with
machines, selection and nursing of trees out of indigenous species, hedge planting, and continuous
maintenance.

Moreover, this study may be applied to other districts in Hokkaido.



TR - R - RO

FH—-1 BWMELCE =T b o T
(PEERTZIER)
Photo. 1. Thin windscreen of Robinia
pseudoacacia (1971.6.20).

Plate 1
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FHE—2 $REREABIEAR CEERTHE)
Photo. 2. Rail-protecting forest against
avalanche (1971.6.20).
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Photo. 3. Windward part of a forest of

Robinia pseudoacacia (1971.8.3).

HFHE—4 FFU~ FO#HHFET v
(BT

Photo. 4.  Bushy sprouts of Sorbus commixta

against avalanche (Ditto).

GH—5 A XY hxTOR5EAERE (BEaaTh=iA)
Photo. 5. Planted windscreen of Itaya-maple, Acer mono (1971.6.19).



Plate 2 TR - O - R0

GH—6 ARG T
R (REHA T =71)
Photo. 6.  Projected
site for shelterbelts
(1971.6.19).

BZE DY T X TR\ E
CINERTITEL)
BE~T /NS OOBEAEDOY X Photo. 8 Yachidamo-ash (Fraxinus man-
CINERTI L) dshuricavar. japonica) swept by
Photo. 7.  Anative willow (Salixsp.) on seawind (1971.8.3).

the bank at the mouth of
River Obirashibe (1971.5.19).
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Photo. 9. Semi-opened shelterbelt of Ro- Photo. 10. Todo-firs planted under
binia pseudoacacia by storms, a- Robinia trees (1971.5.19).

bout 20 years of age (1971.8.4).
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Photo. 11.  Rail-protec-
ting forest against

snow, Haboro Line
(1972.2).

AEFI)
Photo. 12.  Wind-fence of
bords against snow-drift

at a cut of Route 232

(Ditto) .

REHIRK

Photo. 13. Small stand of Aralia elata at
the leeward part of a dune
(1971. 8. 5).
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Photo. 14.  Natural
forest along Route

232 against snow
drift (1972.2).
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Plate 3
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Plate 4
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Photo. 15. Quick-growing Alnus hirsuta,
thinned out by heavy snow
(1971.8.5).
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Photo. 17.  Soil-preparatation (uprooting, culti-

vation and bed-making) for wood-cutting
of willows (Salixspp.) (1971.9.30).
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Photo. 19.  Cork-tree (Phellodendron amu-
rensevar. sachalinense) atawindy
site (1965. 7).
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Photo. 16.  Japan linden (7ila japonica)
growing bushily with numerous
trunks srouted (1971.5).

THE—18 EAMEDT-OIZE =— 47 i
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Photo. 18.  Tree planting on the mounds,
prepared with polyehylene sheets
against weeds (Ditto).
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Photo. 20.  Natural Red yezo-spruce (Picea
glehnii) and deciduous tree mixed
stand (Ditto) .



TR - R - RO Plate 5

FE—21 W TICKAHFEY X007 v a
CRIEHTRIE)
Photo. 21. Bush of a hybrid willow (Salixsp.),
set with cuttings (1971.10.2). HE—22  Y~or /X035, MR
7 =AY CPIEIRE)
Photo. 22.  Abelt of 3 rows of an alder
(Alnus hirsuta) among Sasa
senanensis (Ditto).
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HHE—24 ARMOBH L5 —HIeE (= Ko TREECHAS @ILBIRAR)
VXX IR AL, ] Photo. 23. Cork-trees hedge-planted, toler-
LIBIARTAER) able against serve wind with

Photo. 24. Competition between willows sprouts (1971.8.5).

and cork-trees (Ditto).
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Photo. 25.  Land-preparation of wind-bank, Photo. 26. Windscreen of willows sprouted
drain and cultivation for shelterbelt from cuttings on the leeward of

planting (1971.5.20). a wind-bank (Ditto).
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Photo. 27.  Japanese alder (Alnus japonica) Pk eIy L)
growing naturally on the peat-bog, an Photo. 29. Leeward margin of a natural
old windbreak (1971.5.20). Abies-Quercusstand (1971.8.5).
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HHE—28 [ElE 232 SR OLADRIR Gl ALL)
Photo. 28. Natural forest along Route 232 at Marumatsu,
Embetsu in winter (1972. 2)
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Photo. 30.  Wind-swept stand of Kashiwa- Photo. 31.  Pioneer bush of Ngawaba-willow
oak (Quercus dentata) on the leeward (Salix sachalinensis), set with cutting,

part of a dune (1971.8.18). 2 years of age (Ditto).
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Vigorous bush of Salix pet-susu,
set with cutting (1965.7).

Photo. 32.
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TH—34 FKEINAOSE AORER EEIE
T2 TR CRIGRTAR) 1)
Kashiwa-oak mantle crouched on
the windward slope of a dune near
the mouth of River Teshio (1971.8.18).

Photo. 34.
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Natural seedstand of Red yezo-
spruce (center back) and Todo-fir stand
on sand-dune (right) (Ditto).

Photo. 36.

Plate 7
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Photo. 33. Dying hybrid poplars
(1971.5.20).
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Red yezo-spruce (Picea glehnii)

forest on swampland with a thin layer
of volcanic ash (Ditto).

Photo. 35.
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Photo. 37. Voleanic ash layer over the

fossil dune (Ditto).
H: 5L x <+ Humussoil, A : kX Vol
canic ash, and S : {F#> AP Fossil sand.
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Photo. 38. Land-preparation with bull- (5, MEERTTZE)
dozer for planting mound at Photo. 39 Pioneer belt of Japan poplar
reed peat-bog (1965.9). (Poplus maximowiczil), set with cut-

ting, 5yearsofage (1971.7.9).
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(EIND s as AV S Photo. 41.  Willow stand along the river-
Photo. 40. Migration of an alder (Alnus side near the mouth of River Kotam-
hirsuta) on the small terrace of a betsu (1971.5.19).

cut surface of Route 231 (1971.6.20).



