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Studies on the Soils in Fukiage Dune and the Growth of Cucumber
——Especially on the Sand Soils in Amiage Area——
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4 sulfide-S

*  ZOIRD tr. |3 2. 5ppm L
sk T OIFD tr (3 0. 5ppm LLF
wk T OIRO tr. {3 0. 25ppm IR

RS L WAL IR A D L D Th D, 5
RICHEEA 2R O B & Mt E O (A 2
B LT HD.

PRI D £ 08 Sn 4 FREBITIE, R 50
MmO 5 ~ 50 ug, Toik b, JEEEO. 1ppm £ TUEA
WMTEA Lo Hiduz k- TEEDHETH -7, ;4
D4 SnERITIL L 20 A, - HEDREAE 7 v B = ]
O Sn DIERILL B 108 %, ff"ﬁ‘lﬁi AKif1od Sn &
VLR K 300m. 2 TN L TS, ko T, 0
15,16 O Sn &8/, tr. L 0),&7—1561, LB 4 Sn
& LT 2.5ppm LT, INGESIE 7~ & = v AT 70 Snit
0.5ppm LUF, SR/ K> Sn (20 02ppm LIF &L
B 5.

WAL LT L B BT D &, ffbska m
TOEHTIL, T80 Sulfide-S |1 50ug. AehDEH
A2 100 & CUHERICER LSS DT, +HEh
DIED 557D 1, Figh>t BETIE 10pe, KTIE 2pg
E T OMIIBHATRECH 2. e <O B Tx b
022 L, BERKTIL 15m % 25ml SRR LT
HIE Uiz, & TH 15,16 KOBEH D tr. 0 £t
EEETIL 0. 250pm DU, M¥EM ATHE 0. 13ppm I
Lt TE 5.

W6 RCRDM, TEARM, 1o Ky h 4 Kk
‘b%fgbtﬁff% 1oppm (O 0015 /) ﬁygf »75. ?féﬂ\”)

E(%é.xorhﬁmqvnkmamqnnlu
ETOS ¥ AMITIE, BERKOERBE L KD
1000 73D 1 RBE L 2R X3, WAKDMEIITRA S
WEEBZTINSS, HEDHEKLER Lish 1.
Lo L, Ml 52 hug, B BHICRiRLD & 50m
BEN BT OB D Cl &80 0.0067 %, 300m ¥} 7=
BT TIL0.0045 % TH -1z, MHBPEHTL EED
REBTHIE RO RIS T 2 0B /0 -

Bohad., L, BMM4BEIA 24 ADLE 16 B
(BRI RAR) OBIZE2 & s h BEC L 2 (T
LD ER A4 U B ATREM L LEZTE B

TrRRK pp Rk kR ok, AT (P kK g ko kokk *okk (o ***‘ tr, RRk

LI TdH .

2 FaUNDEFICHLETHOEE(CD

T
B, THRDD L EEEH O REC T, B
B, & 2 KK B30 VERE L, F RN

DEFICE A L3 Ty Eé_ﬁ&iih PIE XML
T HAS. Fhell, 3BT+ 2 o8 <,
M%@E%T@ﬁ%MJLWLT B SCighic &

He LETHLE B hS. UL, Fis
““/3(’)”} BV 2w & B> h 2 e, Thit,, AGFE
VEO R AE85 0 BB )| IEMed & U C B0 - Mot
CHERL, B VRN TH DB O AMEEL, %
BRI L LT, S0 VDTIMBEHIEL, WhHEARR ) o
MEVET, Land i b BB OGN DA RN L ke
HTDF o v ) OB A 177 -1z,
(7) Jgbbibds & O s

DRSBTS KO HE W B K R R o
i fW%ﬂ4ﬂ»mJJmeb%ﬁwwiimfﬂvﬂw
Tirle - 1z,

b BEA OO B R MR - AWk %G
BLOXRE 10791900, JIRY, 4% X, B - TER
DN B0 A FEHE U7z 15em O FEBEX $kiz 1 Aok
EFL, BB BB ERCRIE U BB A (T
ot FEHI-12 9H, BEREE6 Mo L1
HEMBOPKILELE AL RE L, L 10FC LD
LR D8 é?@z?ﬁ:iﬁ&tsoma Ao MZERH L.
Ay MR 100em X S0em (SAIFH U, BIE A » o
SHIHEX 2. 5em DRMA F v — L B Z BIR 2em o
L HF, ChICBY X Lo4, FERETOMEC
MEE XD THBLEET DL &L InH Mg
200em (iR S e PR B ic b Lic 5 — Ao L » TR X
HFRFELL.

WRRXIO0BASLZHL LV TEHLE. oo
L, 1 AR LB 2 PRIK A N2 Tl —5
IR -1,
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ﬁ%mm17~377uvw~uﬁq1m%mx&
ﬂkot.ﬁ*v%@ﬂ%ﬁkﬂyjwa“mWL
R 200 O EIEREEI 2 vy BN A & LI EE
y MR A £ D OT R, SRR TR
bhéiﬁm#étt%ﬁ@ﬁ@&mZMHMfﬁ%
OfRAEA SR LIC.

o RO o X ICEMRK, Sn LT
0, 5, 154 L 08 45ppm & 7% X 512 SuCl2HO # K
SERC RN U, BIK 8 Ay bIF 32 Ay Pk
KLt

s pH % 6.0 ~ 6.5 A% L, WHELI
AR T B &, BYITH - F ISR IR
Ll STV EHAOEETDH L kA, Thi—&
BT D EEE s VRO B AL D, R DI
DEIZFEIM LI HOBCIELFIL, 45ppm K THRD
4 ¢ >\C 15ppm, Sppm DIATH »7c. MR
WER s & A EAB LI » 1.

b e oo pH 2 SO UM & - TH LU BB OB
kﬂ%?é&lﬁﬁ%Ffémohimw%ﬁmy
Té&&%umwiwﬁﬁﬁ%E<K6wﬁ2m%®
AT L3 & A AR LTV TRMRVEBRNT &
5 e {0 H ST AU pH ME (R EDZE L
PEH O B SR ERE O LR AT L S S El
TEL pH 2B i e b, a7 ) A
A FEERTILERE O pH 11 1. 2 ~ 4. 4 (I FHEEREFRF LT
WA vRIn Uiz, pHA. 2 §THE TLXH O URINC X % B
DIHAMLE L CWBOERE R LT ACERTL, TN
HB3~4 N FL % RDIRETH ~ T Tads, )
DYEMREEZOWCIE D, 3 THUESET L.

A U TS U A, O A S O MR 0>
W b LR 77 > Fe. Teds 1) 13 1o fz i gUlaE H e
55 HE 18 Hic A lifhat X & v A A l, W
A lE L.

(1) RS R 7 B UNS HE

A ARETAEE IR Ao MICER L BN
1K & 3 A G IRE A Lo Lic sy, §545ppm AN
I KA NS FENEMREAYEL, THRAKE S
b, Ao ON T ERDL LA TAT LI L
G EI b IVEBNE ~ . FIREMIFCITERT
A XA x L LT RIS ORINC X > TEDERDIE
HFOMET L, BERBEhcRBnl, #Ety
LOWIRT D IS\ fonte. 20X 5 B HO
VRINEE DRI 2o Tl B B bt S5ppm X
TlE = OB T, BRAMEOER L OV
IRAEIZH ~ 1o, BEORE XIC>0TE, 0, 5, 15ppm
D 35DEOEICIEVHE D LWLt L 5 TH -
Fo. Fo 1 ASppm [KTUREEIMRM /D X <, MR
XD BN K X ORI RE T~ o EOIZDOWT
i, BOEIC X o TL i, HowmrE s
Imo R T FOELDE b 45ppm X TR R ARG L
teote. (HHE 1~6)

b #d FI7TECRLICX 320, 5, 15ppm
DHREXORENCIL I E A E FEE 72\ 23 15ppm KT
THBOB LR ETOMEDETAELT 5. L
P L7s S 45ppm [X T, KERBA #h B & 7x < B
MOBENEL HHbh 2 7 BT EARX ORI
oS REE VG IREE ST

¢ g I8 EoML, Bt 0BE & L

d:AEBRE 0, s L OVED R X A g, A Ld LTV A, raiih, 04& 5ppm XOMICIL
H1TE BB LETHOREOEY (em)
‘ \ ‘ f
P HH‘ m.g‘ m.w[ 12. 23 wigwyngmi};p"
0 ppm 44 | 774 1206 ! 153.9 184.3 l 211.7
5 ppm a8 81.5 | 127.1 | 156.9 188. 2 216.8
15 ppm AT 80. 2 1239 152.1 177.1 203. 4
45 ppm i 44.6 | 55.9 l 72.3 81.0 91.7 | 104.0
18K MBS Dix THOREDEHE
in | 12 1 ‘ |
D AH 12.9 | 12 16 : 12. 23 1230 1 1. 6 ;‘13
0 ppm 74 l .7 | a4 |19 20.7 | 24.1
5 ppm 81 | 1.6 | 142 \ 17.4 20.3 23.9
15 ppm l 7.4 | 1.3 | 13.9 | 16.9 19.4 22.3
T2 g | 116 | 2 |

45 ppm

13.
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KAERBBRC BT 5 % 2 v U DIEE oo IREE.

Sndppm MK D F 2 7 ) DRDORKE. HFMICHBOA O D,

SnlSppm MK D+ o 7 ) OROREE. LI A3 5O 1B L, RE
mls b+ 5.

Sndbppm JFINPED £ o 7 ) DIROREE. B 36 W EISE L oA+ 5 BB L, &
PEUC G DUSEEA 2. WIE L (80 S A R4 5 RSB S L & 5o
W& s,

EHS5

KRBT % Sn oW &+
BVNY: % -

KO (EERX)

4i  SnSppm #FnX

Snbppm MR i, EEEX L3
FREIU LS kB2 5.

HEH 6
KRBRIZRIT S Sn o s =
a7 ) DEFIRRE.

OB (ERmnx)

47 Snd5ppm ¥RIAX

Snd5 ppm FRMR LI 5 5 R D
WA, FEEA L E oM
BHH, ERURBLYRELESY
IR
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19 EORIWCBIETHOBREDORY (em)
] [ \ ‘
%%ﬂ)ﬁ%F? )5 H ‘ ¥giW9 i ;2. 16 1223 12 3Q 1. 6 | 1L 137
()ppn1 0. 47 0.51 ! 0.60 \ 0.67 \ 0.60 | 0.61
5 ppm | 0.44 0.49 | 0.58 | 0.65 i 0.56 ‘ 0.57
15 ppm | 0.45 0.48  0.54 | 0.61 | 0.56 | 0.57
45 ppm | 0. 47 0.41 0.54 § 0.40 | O 40 | 0.42
$20%  AAES L OEEICE LIFTHOREOEHE (0
R UN
o WL WTm LeE | FEE L REE TEE
: 2 el ,
| i
0 ppm 1 115. 4¢ 923 | 69.4 865 ‘ 61.8
5 ppm | 990 | 864 | 665 | 8.7 | 60.3
15 ppm 777 | 716 | 539 | 67.3 | 54.0
45 ppm 31. 4 14.8 | 285 ' 149  29.2
oW &
0 ppm 6.0 Doz |82 70 | 51
5 ppm i 5.4 \ 10.0 ‘ 7.2 6.7 | 5.1
15 ppm ‘ 5.0 | 8.2 ‘ 6.8 5.8 | 4.9
45 ppm | 1.9 ‘ 1.8 ‘ 4.0 1.5 ‘ 2.7
(36 A E 5, 15ppm X TR B Z E~T
P FOMPITL BB D OREED L, FERHETT 3 # ;
g i5 LT 25 2L - b Hees
IS Fe DR EDL DR EE L . JHUSH D BlEonT
< )( N /"\W ’ Er;"-",— J‘ ”: Z 0) 5 A " 7> !
Tf%imﬁgﬂnmﬁéﬁigz/yk< OB N CIYRES RVl Mmﬁ(}&bféi&liﬁ 4,
& |3]‘F>¥<’«~i/509& Lo THRL A ST ,‘*'}J} «1; 1215 5 ~ 10ppm, /I"‘Jr',k('fl R ~ 2ppm,
SO 19 BoRL e Lo, fifcl, SR
e & LBLOMR A 20 b, 0, 5, 15ppm .
ld,_ E , . ﬁéﬂﬁ)rth AN 55“ Jt@"Hleﬂ%iﬂMU¥
DO HEOBNILIE E A E Lo, 45ppm X Tid

HLUTo 3K EHBNL 52z E%EM -7,
e ERERSICERE H20RIROIhD L5C
KT, IO LTIE, R, gL B RO
DA X7 E TR EAEEN R bR ed »720, 5, &
F O 15ppm 0 3 SDOE DML Te b W 7 e H
SEALDINT A, AREL D OISR EE
s, Wi, EEOFEE, LTRTLILEDLS
L LT3 5 o & NI D I TR E O
1, %6bﬂ%%%k&&&k<ﬁb6hémﬁ&&

na.

L LO#E S - 2T o KB &EO L & T
iE, PiE oo ) oEFICKHL, S5ppm LB TEZ R
Bog e, 15ppm LA EDBE TEA e h D
oA U 45ppm TIXIEF I AB X P LEH V- LV 2
L5

Pz o T 7 s et oo S 13?)673\
W, &tk T OV MBI 4 Sn Rk 2. 5ppm BLF,
N-fi i 7~ =v (pH : 4.5) HT‘{'ﬁ‘@ Sn (% 0. 5ppm LA
T, BYERKCTILO0.02ppm YT TH5DH. TR
TAut %1959 4512 )] 13 His L OS 1960 41 12 )] 14 H
I E T 2 BT TR U Ao 5 Z MUK Sn &
B LN A 0.63ug/l & 0.77pgll 754> 0. 00063
ppm~ 0.00077ppm TH -7\ 5.

2 Th 7tz X 5z pH: 4.2 ~4.4 DK
hEE R TOF o7 U OFIERBRTILF 27 ) O4FH
AR E A A Uevs. Sn(OH): @ DS
[Sn(OH): +H,O} %> Sn2* D psfRE A 51 E+5 &, pH

R WTHI0.19ppm L s h. Fiebth, Fav
) Tt Snzt JEEE 0. 19ppm AR T b — G IE RISV
Bh45hHI kb, hvF o OEFICHTSHSnD

BERL Lo 1

Sn @ 5ppm,

KPEHE TUIKANC 550 % T G 7R 1R
(LRI AR T 1971

*

HA



R _Lfep i LB YRR T R A

SR OV F RN S h o i e o THER N
A RE T, LL, &mwﬂmiﬂw”ﬁfwﬁm
M, e bbb O LA ) %

T EH D B AR L F ey uwk”ﬁiw@Amx
GEIREBOZTREOL SV THAH S & FMTE

%) TLH I A VIRIEWCAETL, Ho@EF N5
AMEECOCTIME SR o ik, F 2l
MDA A BEZE I AV VT U % B 7 T 4 0 8 5k oD
JEIRCD AT X > T, Wb, e &L T2
IR D (4, B KR FUNAS ] O 4 Bk 2 0,
LWL DR@EDBI T WL 5 THD.

KVG 22 DPHhRC X AuE 1959 4212 )1 13 H
IR 5 2 BAS T TR Lie B2 B0 o Cu, Zn,
Pb, Hg O&&2 %M 39 il #4 & Il LT b
IEE AL RD NN L 5 ThH D, —HHC DI
IRDEHA L 5 m)IIKizE (Zn: Cu: Pb) ik
WTZnDEIGENKERD, F2HNBETFO KD Zn :
Cu:Pb=4.5~55:1.0~21:0.9THH, LY
DB 51T BIBARMHO AT 65: 0. 8:
LODILEENZE In DEIG I VBB 5 LN TH
Do SHELLFRNT OB KIS Sn A% ppin D 4 — & — TIRAE
LTWABEETY, /nm%QIM DA — 2 =T oA
INDDNETH D Y B, ZniloonTik,  KERD
mm%%fum&mhmmuowwwmﬁﬁﬁﬁf
HEWESEMADE S KIGD T - 02 Khud
mmmﬁémmr®f4mmmmbn 4L 0.0007pp
m, Zn¥ 0.005ppm TH b E 5. S F 28T
fmmmmﬁﬁbfv7f%mm@@1M@f,%
RLRIBYR, FHISn DML A LR\ & #E2 T
B!

X 5IC, {Sn(OH)+H:0} R ds\ € Sn2r o i
ot 4&, pH: 2 Tl Snz & LTHY 1900ppm A3
WL, pH: 4 T 0. 19ppm, pH : 5 T1x 0.0019
ppm LA L. Lichi» T, WIKFD L oo
pH 25 (T THIUE, KIS EEEEL TV 5 Sn2t ik
Sn(OH)z & 70 ) ANIEME e bt s LTORFHELIZE A
EWHETH T HAS., ¥, L LR
AR D Sn VELE Lic & E LT 4 A 5 IS 2 alis
PEIC /g Rl D bk Sn il AN S 4L % TRE & 1k
b THEmCR L TEL 5252 ik vwEBbh
5.

LACDsES, Thbb, 1) BOREYEHCHEIL
Jé.L XA (I52E{ A 25 77). 2)  hHMEds L OE s
KD Sn GRS THETH 2 (LETIE M HD

N , . 1
LI S0 GRELLE, BT pom o 00k

YN DT 167
2—),3) ,,})13',5;.5 LRSI AR D pH (X T id e

Loy ) F o DL SN Sppm B (B Y 7 Sn2
THAFEIERY 0. 19m>m) TLIMEIERCEETS, 5)
JTZ BN R IR s T o BRI ASHY) 7 A Bl st
e L5 TH Y, BN Sn 82 % & B
DA MR T L Sn DHEIFIIC O W TR A S T
R, TR EBBIFE TIMEw R T, 9 vk
HHCxE 3% Sn OSBRI b e Hl LI X 5.
LU, Tzl B i e 45 - &k
FHTHHM, —WRRELTSN2ED-EEBLR
(Zn, Pb, Cu, SbH2) 1Z X % 4-Hii%5 Y o ifFEy]ic
DWTINESTHZLELHH 5. BEHADDE R
DA A E LTI ER b2 % DK IgNE & e
SIS M h. Lo, £ 4D E8
Fite Bty & UTHRg, YR EDAR MO HiEC X - T,
ANGE L 70 SRR IR 23 R & LT ] i A%
TH LM DR AL D Livisu.
SnZDNTDF 2w ) O EEIL - DO Fim—o0
WREME A LAE L THTe - b DTH B, T TIghN
fob s h Sppm X TIRIFIERW R IEBH* &350,
15, 45ppm K TIXABEN VBB 5 LB B 5:E
itc. COBGOEBIRLCE bICER TR O
IHTLDINICBED SH B LD DE+hZ &
AR S OMDEESSBHITFBALD . KBRS Tk~
ok 3, KU O pH % 4.2 ~ 4. 412 U8 6Snzs
M&%w¢7&MWW$ua;a X HiCid Sn FEm
D WHEBBHIRTC LML B SR EM, Fhk
ul’é‘iﬂv RoE, Snfck > THER LB RR
WL THRUDREIIC X > ThL< X, FLLTH
I AT Uil A ic S, IS B 20\ i e
ML &, X510 Sn [[ADEME L EDB L
T, B Snic X 5L D& 3 EL . D
L OGNS Sn IR THEE A =M & L
T, WD SN A A Ve o ) PRI Lictosd &
Ex DN, KNEES D 7 L IRTL I DU 5 & 5
NDUEDED DL, WG UIcibBok o #as, s
ST AT RS DI X o THIRIE L 7o - TN X
hicicd & Bzt
Bll, < 0lFns, 27eh OF (5ppm) DALY
Py K30 2ppm O Sn 1 F v HVEEL, WP (pH4. 2
~4.4) TUL R & 8 &h < LT Sn b
TR S5 &\ 5 RO RIS Tk b 7
M%W$f%#lvw1&@mﬁu$ﬁbt.io
T, DS DR S D AEE Sn VA LT -
A VR Z S sla B D L3 MR U b A/
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LHZERETRTHSHD.

2) Wik EER

EE DDA, Kbl L OREEHMEO VT
LANE DRSNS AT fo RIS R T
JUSHBIERE D BEET A L MR ELBN LS. L
L,%Mttfﬁwﬁ%m%uamwmur,%%
H DR E 0. 13ppm LA FTH 7o, 1L, 412,
3 R B I < R A B LS RLTE KL R T
B D Y RIB LR CEMIETHH S, LT,
R CSBORIEHIAEAINT VL LTL, B
TR~ EMEIhTLES EBHIDHDT,
ALK FEREO WML L, EpOHILKEC LD
HEHELEL bR THSH S, FLT, L
i B DIC I A FAA B L 7e VBT
ik, BERER LB C HiuE, LR LORER
ke B e B OMRILK A O nTREEI LR
EEZDBID,

I, 1, 3) i< m< ,ﬁMfu+@hiU%%
JHA D B M RN B TE O i D\ TR
T HRBEIR I EBbILD. LﬁL,xP%%k%b
KIS HEK D E DFERA T 2020 TR AEHRE T
WY& L7 - 7o T, MR Kho SEE At
AT D BB SBETH S S, DT, @
W X 0 RO 1 i A A nTREVILEH B )
5. Lo THRBWERT, o, BB X5 Ak
b BERIEH & UCRBA T d & XRE IR &
£ D RIHO BV DLETHH D,

IV = £

e D (§92540ha) o A Led & 45 i (F)
110ha) W4T, 1966 510 (R4 A1) 706 3 v il
B L AREARA LI, WATIERMDTO, Wi
Tk 3 VT H o2 &, LD HD
R &5 B (WED 2irfebhuc T &g &l k
DEESBTEH X ATy, BRI ot O
DM O, BRGC L AR E sk < BRI
POBLLGSEERLHD[GRBCLD LT L. S
B, Mkt SO A E S L EA D D E T DL
D, Ffo, WMHEHICOBO-RELES Dk, T
M- 2 2 B8 OO RI AR L, Zo
LD b FOBEHAKDOE L —INE T o Teind
Uit e & X & X F e g o X hoTt x e,

BErLE, W LEb LR LM R A o i

BRE e - R

VORI EORN &, O EEMCTOF oYY
DA R A T 5 & E Lo kb L BERKOM S
A A A B U R R T o ) o J R
A f T EUF ORS R 2 151

1. 0w [ pb b od B EEEROPE BT

1) W RO OPHAIL > 5 ADGHHIK E
B, JESWEERS T H D KT A
b, AEWATEGYETI2WEOD L0 LRENT
B %, BEVEAK, BIOn ) ERLReH,
2)  RI{RAUK, SBEAKY:E, =Ml S OB S
VLRV, ) A RS LR o /) B 1
Mo EEUL TS

20 W OB HIX T, A EOFA L P
b (1943 ~ 1945), 58 (1946 LA, & FOFHE &
O (1966 312) ettt DT, KA EFBEOREL
BANZHRFL TV D

1) &toEALL, FPEORAHE, ERVEOMK |,
CEC oA, iE P I Lmm ol g ¢ e

LLTWVD
2) II'I’J ")lf"}é’{iil m}{'-'r*ﬂ HIK - h,( 4“/)“

HAMMLTL A

3. B EMERAEEA LT AR X o b1
Wil T, BB K EORT0 S D&M K
T ) OXY PR R, 2 DIRIERICAE
H LI, ORDEME, AR A FHEC
Shtfo, FEEOLE AT DMK RS (E
FH LT,

1. 14 v 2 LT 0. 19pm, ANEl K e
SWWWMFﬁ,N+lON12®m§ﬁ#mvf#
Cw ) A KRBT D &, BRI & eEE I BRI A
7L,

W [ ED MR M o> [ BEA D ON B R Lk
PREEAA EE AT, K T4 AN 0.0007ppm BAE
CHER S A, R pHMHO) 4 6 A LTH L. &
STHUEE T, SBHIX T Ko B T,
P INT D AR L TH D 5.

E 33

AWER O PR ez w U B Za BB o A ) - 7o IR N
FOREE R S, W) ) LTI Ao B R B AR A
SRR A T S e, KUY, LFRaR USRI,
YLHHRE T O TERPRG ST 12, R TSRS B OV
[ b B B8 o0 LIy P DG, WV e 7 B e e
DI, ADUE CRET A IS EE e
T



U S0 R 8 R | R ST O N ¢ B SRV DY) o8 & FRS LA 169

51 B X #®

1) BERBAET : BIREOpHEE GEI0RRGRAR
e &R K& ) (1963)

2)y  WREEE R, 17(D), 58~62 (1970)

3) EUNEBS : ibid., 15(2), 1~6 (1969)

9 REY - KREFAA - UAKE @ ibid, 16(2), 40~45
(1969)

5) EEPRA :ibid, 17(2), 71~73 (1970)

6) B - ibid., 14(1), 57~59 (1967)

7) Aok :ibid., 16(1), 106~110 (1969)

8) WAL @ ibid., 14(1), 60~63 (1967)

9) IR RS LT A - i R BT AR,
BECE M e FIRI P e fa gk, (1965)

10)  HEHIvEC - AULAS T - BB, 10(3), 1~18
(1954)

11) MW« Phrmbige, 1(1), 27~36 (1954)

12) idem : ibid., 2(1), 53~56 (1956)

13) idem : BEUESELAWE, 19, 20~27 (1967)

14) I - G ¢ ibid,, 17, 31~38 (1964)

15)  INGEA - JeSRREE - PERIE L 0 e, 12(2), 9
~20 (1966)

16) HERIR A - RAEE, 26, 445~449 (1956)

17)  KHREE : SRR, 4, 140~143 (1954)

18) idem : ibid., 5, 245~248 (1955)

19) idem : |-8mZk, 28, 331~311 (1957)

20) Jackson, M.L. : Soil chemical analysis advanced course,
p.47 Madison, Wisc. U. S. A. (1956)

20 FRE - BBAEM, p.41~43, HIEEIE (1950)

22) NRA&H - KRS R, 15(1), 63~64(1968)

23) RIER - BTN - ERT  GTEMEIR ML,
58, 81~97 (1967)

24) [HP B - K TR - AT - PEATRER - BIORE
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Summary

In Amiage area (ab. 110 ha) lying at the southern parts of Fukiage Dune (ab. 2540 ha), an agricultural
management through Satsuma mandarin—growing has been carried out since 1966.

A wide-spread attention has been given to the progress of above -mentioned system, because it was the

first case of Satsuma mandarin-growing in the sand dune, on a large scale in Japan, and because it was develop-
ing original plan to grow Satsuma mandarin only by liquid fertilizer; however, this undertaking ended in failure.
The causes have been discussed from various points of view, as follows; firstly there was the opinion attributing
the causes to the repeated meteological accidents, namely, the attack of the typhoon which brought the salt-

pollution causing considerable damages for young Satsuma mandarin plants and to that of an abnormal cold
wave; secondly, the view that the theory of sand culture and application of liquid fertilizers only, also may have
formed one of the causes; thirdly, the opinion that the failure is based on the unappropriate properties of Amiage
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Dune; fourthly, the assumption attributing the cause to the tin originated from the tin mine located in the upper
area and left to be permeated into the soil and water used for agriculture in Amiage area, e. t. c..

Accordingly the authors carried out the following studies.

1. Investigation of physical, chemical and mineralogical properties of the sand dune soils in Fukiage Dune,
especially in Amiage area.

2. The cultivation experiment of cucumber by pot filled with the Amiage sand dune soil.

3. The examination of tin-contents in the soils and water used for agriculture.

4. The cultivation experiment of cucumber by solution medium including small amount of tin.

Obtained results may be summarized as follows:

1. The properties of the sand dune soil in Fukiage Dune.

1) The primarv mineralogical composition of Fukiage sand is similar to that of "Shirasu™ (pyroclastic
{ormation), and the main minerals of that sand are volcanic glass as amorphous silicate, containing certain
amounts of feldspar besides that. Therefore, the soil in Fukiage Dune contains more plagioclasses and exchange-
able Ca and K than the soils whose main primary mineral is quartz.

2) The mechanical composition, water permiability and chemical properties (excepting exchangeable Ca
and K) of the sand soil in Fukiage Dune are similar to those of sand dune soils of the other places in Japan.

2. In Amiage area, as the results of (1) the mixing of reddish yellow soils with the surface soil (those reddish
soils contain large amount of shale-like gravels and whose localities are near Amiage area), (2) the ground
levelling (1943-1945), the cultivation and application of manure and fertilizers (after 1945), (3) the remove of
the reddish soil (1966), the properties of the sand dune soil altered a little.

1) Reddish yellow soil admixture brought, finer texture of the soils, decreasing of the water permiability,
large CEC, and increasing of exchangeable base contents, especially Mg.

2) Applied fertizers brought the increase of exchangeable Ca, K and available phosphorus contents.

3. Cucumbers showed normal growth when they were cultured in the pots replenished with the sand dune
soil in Amiage area, no mixture taking place with reddish soil, the soil moisture maintaining about 70 percent of
its maximum water holding capacity. The results obtained were similar to the data denoting the relationship
between the vegetable growth and the moisture condition of soils in other sand dunes.

4. Under the solution culture condition, cucumber growth was normal provided that the solution contained
tin 1on of 0. 19 ppm and unsoluble stannous hvdroxide of 5 ppm, under pH:4.0-4, 2.

Tin was scarcely contained in the sand dune soil and it was presumed that the tin content in the water for
agriculture was only 0. 0007 ppm and pH (H20) of the soil was over 6.

From these results it may be assumed that at present time, there is no obstacle to check the plant-growth,
owing to the tin in Amiage area.



