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On land-preparations for shelterbelts by cultivation of
soils with volcanic ash layers around the
mouth of the River Tokachi Hokkaido

By Shin-ichiro SAITO**
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Fig. 1. The sites investigated
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Wy AL, WS XU 6700, ZoRBMIZIE, WEEZ k> TRIRED A FET 5, TR
IZ¥h> Tl 20~100m DIFEZ & ORMEAFEET D, 7pieiiZisiT 5 KILIKE DA EEFR196I L v, F
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TWD, EDTOITZMEEM:, TESM, ERtofrE, KEX, T - GE D RS L L BESIT 7
BRI t07e 1, MR BIRRIC S, REEICEAT 8O S XL BEEL T, Sko~Y R
BREDSRERE SNTE 2, ZOZ SIRYREOHSFERC b AA ST L S, LIV EE I Ch - 727
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T, REEEICH LA ABFEISRIINHRE TH D, ZHHDOFRMERT-THOITZEOHFITENSEF LT
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RS U TAEENRNEAS S L, BUROUGERIIH T ZRWNTHRNRLY,
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OEEFVEERFHIMEE, Physical properties)| 3k 5 A, & HEEE TOBNIB I OPKIZ L > TELLHEIND
G 1971), BIAROABEMGTE LV FEORIDIETHE D AR EDANBIZE ST, e OFREET, 7L
TR VSN D TH- T, ZOHPINEHCH D, THEOKRELLRIZE, (LI 25—k
PN & Hp o7z, PISEINOE 1 DR CTH A 5, FEFILINDDABIZ L > TREOH 2HFFANIZIS
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Table. 1. Classification of the sites investigated.

L 1 o A7 B E + B
site situation Topography Soil

0OTSU i W oAb, KUK, Yk

Coast Sand dune Dund sand,ash,peat

N
TOYOK[TA - HAMA /] JJ EE )([—L”_‘
Dune sand,ash
R R Verk, KUK
HIN - YOSHIN

S OS O Inland Swamp Peat,ash

Jerz, KILEK, 1D

) ”
TOYOKITA Peat,ash,river sand

== B ] N N -

) LR 1 OOFE PRI 8 2 FGERfEAA T 10 0P, TRILEEE L L CGESIUTE TN E D, LN &I
T, 2 2T/ NS A T OB SND TETH-> T, Koid T LilhoTLEST,

Z ko~ g AfE, 70 b7 v~ (Pinus thunbergil), /N7 A< (P. banksiana), V%
2= (P rigida), BXOI—a Y7 h~<> (P silvestris) DR SIT-, L LEREOAFHER
EoT, ZNOHO~VEIIHENE L (B 1968), Wb DME AR TEZ 122 (BE - 1),

HIRFCX 2/IIIBART. (R~ Vil T, Wind fence) 128~ C, 4 (Wind screen) #/E7 %Y 7
XJE 3, 72 b Y X (Sapulus sachalinensis), = /% XY+X (S petsusu) BLOA X2
Y (S integra) THhD, Kv /% (Populus maximowiczi) &Y F#E (Fraxinus mandshuricavar.
japonica) b XVVEFZ/RL TS, YL e/ frx Lais (R © vF4EiTEAR (BFHL,
A THER Sz, =Y/ F XY FFIUIERDE L <=L, A% 54T 3.0m, 10 4T 5.6mdDiE
SITELL (BE -2), BEMRITC IS b OBROAEREZN -2 £ - 21TR LT

BIRDIRIEY 22 CTh A O E (RN ISR ThH LD, L0 E7e<be
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Fig. 2. Stem-analysesof tree planted, after 10 years at Ootsu
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Table 2. Height growths of trees planted at Ootsu

A [EL £
Species FoffE flfls years Diameter
5 10 13 (1.0mh)
(m) (m) (m) (cm)
Salix pet-susu* =V )XY I¥ 3.0 5.6 6.6
Populus maximowiczii* F v /7 % 2.2 4.6 3.8
Fraxinus mandshuricavar. japonica** ¥ F ¥ % 1.4 2.2 3.3 4.2

*XLZ Wood-cutting ; **3 44 A Plant of 3 years of age

EZLNRTNTNED, WETRL, D L HIROBFEETIHRS LY FHETKIKTHH- T, BREA
JEA 72 LTUND, MHIOIEITIEE GHR~ B DEDETEL V%S (NER) 126, RIIETH-
Th, MRIIHEM O 3 > VEZ, ZRROIHT 40~50cm HORSIZH D (K -3, GE-3), 1Ho
AMTEE L Y HIETH T,
IR REEEROTIERETU T, B0 20 (1971) 12X > CHERN 45 R bmEMRERAIIER RS
(1971) TR\ THEESNT,
T WY BT B
Z ZIXIHEAT & BHERTORTFUZ 720, FIFFEALICIE 360m, & 3K94 k mOMAH D, Z I
FEORITHAT TV, IRFHOBZEBFI )N T CHRGEMFOIERLDTZ 0, 1954 B (vF) (2 e
WONTZ YT AP SN TE T, TNE BT DA, JRRENORHAROEENEZ, HHELEFE L B>
TE7, T, WEIRKEOIHINI S TS (K 1968, FEH - 4),
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Fig. 3. Soil-profiles at the Ootsu dume
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Tabie 3. Hight growth of an ash (Fraxinus mandshurica var. japonica)at
Shin - yoshino

- B 7
tt W Agel(years) 5 10 15 16 ( Diameter 1.0mh)

= = Hight(m) 1.1 2.4 2.9 3.3 3.3cm

IO DOIREFIER BT HIHEICL D &, YTFXEOEIILHEImTHY, A ENLEEREE
HHID, BRMEITIZ L DAREITER - 3ITRIND, 2B YT ¥ EILmE 3K 20em, B 50~T0cm O+ (0
LYiE?) REx 5N THD,

TEWE & 2D & ROMRITEENOR D Z8/M% 2 2. C, HiZR T em & HD THEV Y 2K A
TW%, RE 20em FTITIFERE (Wb HETE) BEAEL GRETHY, 20~40cm OIESITHNT T2 -
3 EOKIUKIPFET D, YFZTOMRITKIKBIZE TEL TR (X -4), 7o (1968) (L5 L,
KILFEAE SR CIIARRILZ DED B> TS,

o T = b

BALDBAIEM T LN S OALED B EF 1 HIX & 56 2 HIXIZA3T Bivd, &6 6 bIRREORE LIRIEHCh
D, KILKEE L OTNELHEIF L ES T, TO FHET (1) BIMHET 5,

55 1 XTI 1 B Ak 2~3km OGFTZH 5, Z IR SV Y F X EDOERIZRLS 2K T, 174
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BOBESIXHE SMTHD, = ZITUIRARIC YT~/ FAlnus japonicavar. argutadhVEE L TN, &3
3.56mdb D, MDY FFENEZ TNDHICHDDLT, HEDYTF N FRHHEIAEET L TOLHEHET, T
HIZAE & AW TIEOBL) DD TR (FHE. - 5)

ZOTEWHE D &, RS 10em FTOVRRETH Y = 0~20 cm (KUK 20~27 ecm (WS &
N>, THLLTIERRED 40em LLEBFES (X5 D 1), #HELIEVYFAEE2MBOEL CTHD E, ZTOMRE
DI 1.8m, RSHY 20em Th-C, WROTRRIEIZROT, KILIKE & S BT & HEFRL T
7=(55 - 6),

MREE OB 1ZEHICBRIE S, FHERE EoBINC Lk BieR HEOS BEEENEE S Tnd, £zl
OHKEDOREL Flik (S LEREN R FXLWVERZRLTNA(EE - 7),

BALSS 2 IR B 0 SATE L, (TR D 2km 99DREEECH 5, = Z OEREFEIT 1967 £ 5
WU B, R AHHEZ 2R S, MR IT 3 v o =23 7 (Pinus koraiensis), V) —¥~>
(P. resinsa), BIXOVL 7 2~y Dok~ Vg 3FRE 7y~ ) X(Alnus hirsuta) & Thb, %ETAERD
2T 1.5~2.0mlZ, 44F%IZ 2.5~4.0mDE SIZEL TV TE LS YHERNSEWEE - 8), 728, ZIIC
13Xy 2 X (Salix bakko) & > 7 71> 7\(Betula platyphyllavar. japonica > FIRIZAL TECWA(BHE -
9, 10),

PEAKIEOEA S % 7% IR T 5em £ TIZR (S L X ) - JRIRENRH Y, RS 5~10cm (ALK
J&73, 10~20cm [T TIEMEET D, £ MERRRENESHERE L, DINIES Sem (FEO HERERS
60m DL ZAINMET D - 5D 2), FH AHMHE TR EARZIE L, Fo 3 @5 K- 1RE Lz,

L | A==

Z IIREOATEZHTZ 0, AR &R AT R S £ 4.0miE EDIR P TH D,
WA TR SR 200mBfEL T, 1961 AE DIk S, WE Bk STV s, i~ v
7 7 i</ (Pinus tabulaeformis), /327 A</, J—a o7~ , UXE<I RO~V EErv~



)X, A 2T ¥ (Amorpha fruticosa), = ) ¥ XY T, FH e EOIREER L SR SN, Ebi
WEBRT. (HE 1.8m) L0 E<SMHOTWS (BE - 11) RFO—SRIZIT I T HfEZ 12 L~ T, IBAfED
I K~V (Abies sachalinensid DL SIV TS L, HUIZZBRIII Ny 2P FEMRBAL TS, T (1968) 23
L7 L 01T, Ny v XoFHE) b L EHIE X OFEDRO Hitd,

RERY EDYra LiE,  ZOWITEREN 2T ES, WHICATE LW EEZ DD HA (Nl
A, Inland herbs) 73 L < B2, &HAAMFHAROEA (BPHE Sand-dune herbs) HAEFL T,
ZD 20D N—TNELTWDTDIZ, Z ZIFAEHIER0> 76 A0MHE O AR 72 B IREF A
Yottty & E 2 STV, DREE b b HEEAERIE | OARTTHMOI TV D (BE - 12, & - 43H),

TEWnAE AL L, ZORIITHRIRD T, B3 cmOXLKEL D, BAEONEY), =& 2
\IH a7 (Empetrum nigrum var. Japomcum) L ar®% (Vaccinium vitisiidaea var. minus) |
FTAEEARD, WEIZTIIR< ZORBITRED ZEfjZkdTns (X -6, FE -13~15),

ok, KETHEANETY, PIEMOBEIC L DEHIITE A EALIRNL, Y o~ > Hie E O
AORETE S E D B2 )00, ZOWEROMEIIER S Z0 TEARDAERIZE 5T, PHINIZEKR
ERPEERF TN L S TH D,
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TCICHR (1968) LHL (1968) OffiNlH LI E L, FEHEOBIEINCL D L, HHINTASZ AW
OIS S, I~BIEOKLKEDNFET D, & ZADMLE (1958) ORFFEIZE 5 &, FRdHLSZ Al2iX
R BRI DN 2o T B2 HTna L (X -7), M- ie (1965) HAKILIKITITE R L TuRw,
OEENIHERA2 L DO TH DD, ZIHDOKILKEIHIEE, MR L OEEREOWT s DIEH Xz
RETER, L LI & O TR IR 2 E L, ZOFROAERIZ ATREIC 5 ThH A
9o TP Z VLT OIFFECINTIE, BIRAEC L 2 DA IS K LR T, JEH & MR 2BV T,
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Fig. 7.  Distributions of pyroclatistic materials from volcanoes of Holocene.

KILRIEDS B AT DA SETRIAR & RERARI O I ET B0 B 1 2B 5L, S DICHROBIE )T (HiA5E)
& N L0 R ehiZx onT (Hifz) CEEHz X5 LRl
D FE 0D K LK

EALROWNREEA L WEOIRANL, RO AR TR EERE 7e> THOL L WD O TIERL, B
JR EFRAD &\ S HERZZENR 7 i) TR &E <EBEEITC, 07 < £ ) LIDRIBIZED LTV D LB 2 Hivd,
OF VWD EITREIS Mk L RED) DAL HEINSES LT-OEHITH Y (COWLES 1899), FEIKTH
DO OINC K> TSR LIDTH D, SO IREIRKIC X DA EOR (k) LR
AR ZERIOPMHC Z 722 TRALTE b0 THY, EIELVFTSF TR L & bkl - EHT 20 EIZH)
JEEISHUILOTHNDDOTH S G- 1971), ZDE X FhbEAROR R IHRgRIIER -4 D L H 1T
DDIN—FIXGENK D, HravTr, aret, TOMONEEEI IR HEO FIZ T3 < TRILKE
DEBALIZOTHY, £ IIARED ZZMZ2 RO TEEL TWDHDTHD (FH - 14),

M THERR ST~V 8 & IR, 2 L CHUIE BN ZA Lo Ny v 4 FRONBEERD 1512,
FAD DIRRITIKILIRIBIZEF LT D, 2Pz H FEOMEEN DA T, ETFEFDIZODRIAFTND b,
W (1968) OFEHED X 1T, KILPKIFHS LV HIZDNTAFE LWGIAFE(HZ TV D EE R Db, WEDSTET
DO SNDIGE, FIMROBSLIIMED CREECTH > T, NTHLESNCIIAens 5, RIEY 22 & L Skem
D5 Lk < ——AUTHIERICHERE L7 %3ERETE L0 9 L0 b, W Jo THI ISR S b B O EIRIE R
oA U T-AR R (Organic matter buried)— 23 HAUTEEIFAMD LT 2 LICOWLES 1899), Zilits
L & <JEDORY I8 em DKILIKIETH LWNNTHANRWGIEE T 1971), F72, Al K HHO I IAEERNR &
Db, RIEDZEME LTARITH- T, ZAUIAMNOUEEIBEAR CIRREA T D,

REO HEGHTEALE L O T, W LW ER)EIIAROEREL 5 2RI L0 FIZdhH v, KUK EJRERD
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Table 4. Sand-dune herbs and inland herbs on the Toyokita-hama sand-dune.

Sand-dunes herbs b # | Inland herbs W kg R
Rosa rugosa® N v} A | Empetrum nigrumvar. japonicum* 7 327 7
Rubus parvifolius* F U v na A F 3| Vaccinium vitisidaeavar. minus* 2 4 E F
Latyrus maritimus /N v = ¥ R v | Epilobium angustifolium Y X7 v
Thermopsis Iupinoides Y v ¥ A N | Plantago lanceolata ~T F F Nz
Geranium yezoensevar. pseudo-palustre -/~ ~ 7 7 © | Swertia tetrapetala Fi~tr T
Ixeris repens )N v = # | Hieracium umbellatum YIFXH AR
Artemisia stelleriana v v 3 & X| Inulasalicina var. asiatica N AV AR
Linaria japonica v v 7 | Thentalis europaea DAsaE NI v/
Scutellaria strigillsa F X % YV | Spiranthes sinensis subsp australis % ¥ /N
Glehnia littoralis N = RN 7 7 | Luzula capitata ARXA ) ¥
Carex kobomugi o v R U A K| Artemisia montana A 4 3 ' X
C. macrocephala T ) ayRYy AF | *Woody plant N A
Elymus mollis N = =T

HIEDMRIRY 22 & 7o T D (M - 32, Ukl
LI L, TS ORI OHR O NEKEORETH U T, £ 2

ZRWTELRT 5, KILKE TR RS B LS OREA D
\ZIRARE DIRGER) 2 3 2 (Phragmites

communis) HVEF L TRIREHFESET2 L BEXOND, £ LTI LHEAEDZ L E A VRS, HokoOiE

HMio- T,

BHED HEMHI /e Tz, Tz~ Y@ AT T AR SN2 L1272 > T, Ty EFUL

22N B DISBIFEOAEB AR « HBITAEO DW= 0 TIIRNA I Dy, DFE VIEE A LR UREST FIzb o
HoT, KEE BALRO~ Y BOREREDE L <EH BRI HEFMOENTH D & LB 2 DR,

7R BHIZR S E ADKILIKORE FHRIE, ZORAOMEAREE N D ZARITH NSO LI 2 LT, i
FLHO (1,000 FFLIN?)  LHERIS LD,

VeI K LK

A VRIS OHERE IR -T2

NOREEEDOIR IO 5735, VELRIEDTZAIT 241 5 ORISR 75O TR E B S T

LD EBEZALNTVD, THE bR OIEKILESEZE < b-odtifpE
, BEKBIERDMNRD THT L <, BHEETHOIRBUT KT, L) INRW ORI T A OHERE & kil & %

Sy

RNEEBZBIND, FE, FEE L EALORMIZIBN TS, TRRETITKILKE L HEREL TS (K -

4, 55M),
TER L7210

FIp Z SR & Pk IRRA I O RTE A RE (Peat-accumulating nora) OYERIRZKIZKE <
BN (LI 1942, 27 #1971),

WK L VRERIE DI ONT, (U (1942) ([ IHEVILRIRDZALABIEL L, 253 DORIRN DARAL: - sfr

~EHET PRI FEED K

X VWITTHEE (Retrogressive succession) (ZEH L7z, 7B (1971) 1H&EK

DS ERERE 2 B AR A (MBS T, HVERRIREORAZ ATREICT 5 EHEE LT, BRFT DRIRIT- > Tk
JBIIRALT= b D EFE LTz, 7272 LKILRIZE L TH LM OBANITENEELZ 525 W HEZ L H D,
7o & 2R (1968) 13, FrEEHTis W TKILIKIE D V=8
AHHEZ DVEZTN -, ET-0hE (1961 1EKILKERB L& AT B2 T 0, PR KILIKNE 2 A2
ELGRIRL, b Ik EZBRORERE & 7o> THEFRARDIROFE AT £ 5 2, TeROBML:

PEEAUE 5720

WY TFHXEOREY BIFEIND EEZT, B

JRICE LR Z IR LT, B At x OB Z5m U CTnd,



FEHIINODEBZ T EHEH - Batl, BMIKORELZIRO X HICBET 5, BIKITRRMONY) (T R
Hydrophytes) #3#1% L CEEIH (RKIRDO MM 2 Natural land-preparation), % OHEREIZH AR
(Mesophytes) ZIBK LY biFE LW FOEM-FEOL RIS 5, ZHUIRARDE T (Natural
transporting-soils) TH Y, Jemiotk L GHK, BLBIUOHREDO EH) O 1 2% ST\ T, kLK
JEONMET DI ZhF &£ LWGATTH D, BALDBAYF >/ FEZOKUKED HIZAEF L THDICH
DINR L, PRHIOBIRIZ & T, KILKEITARD THE TH D & E X DiLd, [TILE BHKARRMTHLH75,
RV TRAEREDHEHE L CE T, JeREAHERE L CHiR/2&E (1 BORNEKE) 2L, EHIZH R Stz
AR L TOE, MPEORE WY TF A ML HVESFE-> TN D, £ L TIRRED FIZzo72kIl
IKIEIE, ZAEIEANEKE - 22X0EME O AT UC, TRIRIBOHEREE: £ 9 £ eiET 2,

KPR IFERHE I C W T b AEAKE & LTlE, 7o & 23ISR ER CIXofRmEIC S 7y A7 L
O ERE A HILD, IUH (1942) & COWLES (1911) &, JEIROHEFHIZ K DD 03 pARIRA
DEH G525 EEBLRZLIZINE Y, EHITL LATRROHFEDPBAROBN L E VI W REHC T2 £525, oF
D KB BIPRS00 E D, ZRTMIVRRIETIE, BRI TADOHERE & U © HIERZSE) 721 7 il
FERIZERIZRZE RENDHFAES) ZHT2bTITHRNRY, A3y T 2 RO OTERM CIIeRiE

(Blanket moss) ZHiFE LT, FVE LITHARL T D Envbiud,

RIHEARBALNOHEL T, BEIRFEARITEATH L <, B2 6 < FUudEts BdhRoW E0Zn EFRIT S
DTHA D,

O /UM 2T K DARIR Y ZERI DR

BB 8O A, Teb LV URIHDR L, fid, BIOMIIUITEDNOIATSINTET, HoA
OB FHEAWR L, RIED ZEMRW L HEOARREAILRL, BRI Ch o2 RS2,
—IEDREEMEITIN T, BE T OGN EORE AEHT 2 1LHEHGI CTH 2026, B A2 DFATIX
RO THREECH > T, DT MITRKREVHEZ DR ONDITT X2V, & AN REDT- OO ORI
SEHEHIZ S 0, B AR LT8R A0 /TREZ2 D Thh - C, LAl AU LORE BT 5 51T
T ThHD, TRHHIER ARFEEZIEEL, RNEK - BUENTE A IRE, BiR - bl e e UK A
L, JeFRAZET S GIk1971),

KILPRDBE T -HEFE & O HIREEN T, BIRINC L 289 A (AROHIHEZ) ITHYST 5 LB 2 Hhd, Wi,
HE R VIR IR AR E) & e S D, DF W HIERAE b HlE 2 b, BIROAEBOTZ OIS ERADRIE - #E
B LARGR Y ZEM DR « JER L AT 729, LA ZMEFDHINCISN T, RIBYD DIRS ZHERT 2729002, #f
REZADKIKEZD LIRS (B 7208 S, —HAEEEHORES M CITRS Y 15cm Aiff% TR
For L7200, T2l ZUTBAREOSE, B D AMITEEARDIEI IS > T, AR ZERIOIRITITZ
TUZEBNL STV, 29 Lz HEMREE CIIES 20 - 30 ecm ONHS - IREDVETH A 9, KEOLA K
HIRESL X< (e LWEDIRGNEEND,

BALES 2 HUX DOBE S AHHE X I TRAERREZRE L, KILKEEHIERIZ G726 Lz b, Ny abrxes
TR NDRADFREIZ 2> TeDTH Y, BIKOFELLEEZ D ERFACIT DGO FHRIREN) . Frd
By & B 1 HIX T, SH%OFATITIBNTITHE ) AtlER 32 EN, ZO5E KIS HIERICH 72 53 X
T, DOF VEEKFORIEICRET L O1Z, B ADRSDSTF SN HRETH D, FILOMBHIITEN e HITIE



IRIEEIRAETHED b, ZNLTETOREDPEE L) L, 1B CIddACROFHAKAHETH D, &
LT LIRS IO B3RO TEVGEIZIE, JRE O A (FL: Transporting soils) 23RA[KCTH D, K
SRIRDESIAS 21T 720 N LRI TE 1 Ol P CladiRd CTREECH 2 F30 65 2. C, A THOER b E T4 F
STELDTHELRDITHAVRN (& -5),
K5 [EIKEHHER
Table 5.  Ash fall and land-preparation by cultivation
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Summary

The present paper deals with the land-preparations by cultivation for shelterbelt establishments at
the coastal sand-dunes and peat-bogs with volcanic ash layers, around the mouth of the River Tokachi,
from the points of view of the comparison of the ash fall as a topographic changes and theartificial
land-preparation.

Works on shelterbelt establishments at the sites investigated (Fig. 1) are not good in the growths of
trees planted after several years. The causes of these results may be plantings of exotic pines excep
tindigenous trees, with little discussions of climate, soils and objects to be sheltered. The climate within a
region (climatic zone) is for indigenous trees and shrubs which have lived in that region for thousand years,
and is against exotics which have lived in other climatic regions. We cannot change climate better for trees
planted ; and we hope only that shelterbelts will develop and change microcliatically severe climate better for
our lives.

On the contrary,we can change soil conditions remarkably for tree growh by cultivation,transporting soils
and drainage.And the surface of Hokkaido island is covered, more than a half,by volcanic ashes from many
active volcanoes of Holocene.Our natural vegetations are, therefore,strongly innuenced by ash falls during a
comparatively short time.The author consider that an ash fall destroys or makes weak the pre-existing
vegetations on sand-dunes or peat-bogs,and that it gives naked grounds and better rooting space for new
vegetations.

Volcanic ash layers on or in coastal dunes have resulted in the mixed dwelling of inland and sand dune
plants at Toyokita-hama (Table 3). Tree and shrub roots are developing horizontally amongash layers;
though ash is a poor soil in agriculture, it is better than sand in physical properties.A willow,Salix bakko,and
many other inland plants,cannot germinate on sand but on ash.Ash layers in peat-bogs are now
impermeable layers under peaty deposits and not good for a swamp-bearingash tree, Fraxinus mandshurica
var. japonnicaif these layers are deeper than its roots; but once ashfall had destroyed peat-accumilating
hydrophytes and gave a naked ground for mesophytes.

The fall and deposit of volcanic ash are recognized a natural land-preparation for forest develop-ments.
And our works of cultivation (destroying of hard layers of soil and weed roots),transportingsoils(enlarging of
better rooting space),and “drainage are recognized artincial topographic changes:these works must be better
and more effective land-preparations than that by the nature for silviculture or shelterbelt establishment
(Table 4).If a sand-dune or a peat-bog has a suffcient amount of ash layer as a mineral soil, like the sites
investigated, wecan rnake the physical properties of soil better by cultivationonly without transporting soils.
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BH -1 KEOWFEEERR R
Photo. 1.  shelterbelt at Ootsu coast(1970.11.12)

FH- 2 BTy vk FHE- 3 HEWnm OGE, No. 3)
Photo. 2. A willow,Salix pet-susu,stem- Photo. 3. Soil-profile of No. 3 at Ootsu.
analyzed(Ditto) a : ‘KILJK volcanicash : p : JEfR peat ;

h:%5Lx%< humus; s :# Sand



X hR IO G

e

FE - 4 PeKEOREICEr S EEAEA)
Photo. 4. Drainage by open channel
at Shin-yoshino (1970.11.12)
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(A) (E-MNo1)
Photo. 5. Bady growing Fraxinus
trees planted (F) and vigorous

alders,Alnus japonica var. arguta,

native ones(A) at Toyokita No.1
(Ditto)

BH-6 YFXEORE (A)
Photo. 6. Roots of Fraxinus tree

planted(Ditto)




FE -7 HoKEET Eo e i (F)
Photo. 7. Indigenous poplars, Pop-

ulus maximowiczii,planted along
a channel at Toyokita No.1 (1970.11.20).

HE - 8 Sk~ Vg 3E(FAN L v
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Photo. 8. Exotic pines of 3 species
(front) and an alder,Alnus hirsuta,
planted (back) at Toyokita No.2
(1970.11.13).
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Photo. 9. A pioneer willow,Salix
bakko,invaded after land-prepara-
tion(Ditto)
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Photo. 11. Manchurian pine,Pinus

tabulaeformis,over the wind-fence

at Toyokita-hama(Ditto)
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FE-10 [FULL, I3 ([FH)
Photo. 10. Ahbirch Betula platy-
phyllavar. japonica(1970.11.13).
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HHE - 12 BARRREOZEN (SR
Photo. 12. Signboard of a wild plant

communiy at Pacific coast
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HE-13  bmidEak RO AtER) TIE
Huo> K LK (B ENo. 1)
Photo. 13. Soil-profile with volcan-

ic ash layer at the surface at
Toyokita-hama. a : ‘k[LIJX ash ;

s : b Sand

FHE-14 FTESE ADKILIKRE & =
FEBLOH AT T (1
AbENo. 2)
Photo. 14. So-called alpine plants,
Vaccinium vitis-idaeavar. minus
and Empetrum nigrumvar. ja-

ponicumon the coastal sanddune with a

volcanic ash layer.
s+h : #+5 L X < Sand+humus ;
a :KIUWK ash.

HHE-16  ITHE< OB & b Eds
FOWRERADIRAE (B
No. 3) ps: Fifib; ats: Kl
JRAAD 5 KILEK 5 fs « o)
Photo. 15. soil-profile near the water
and mixed dwelling of inland and
sand-dune herbs (see fig.6).




