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THE STUDIES ON THE ABNORMAL GROWTH OF
BARLEY, WHEAT AND OATS IN THE
ABASHIRI DISTRICT OF HOKKAIDO

1. Distribution, characteristic properties of the soil and some

experiments on preparative measures

.Toshio HaseBe & Naoharu Mizuno
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o ECI 8.3 15.7 18.1 18.1 7.4 13.6 14.3 16.3
" (ppm) (73) (27 (63) (39) (94) (7 Gy 1)
Moo oM K 15 3 4l 1| 14 3 1 '
195) R hOWEHN DY LT R RS 2Tt
m 4 & ‘lm‘fé_tmfcbm..ll.f{}{:}.i k. m\o;{_iﬁm' (a2 mﬂmﬁ %
® v oW oW 2 H1e2
A AsBeC ! A A*BeC | A+B+C
WY HE S % pH —0.134 0.088 0.068 0.132 0.086
X Jgti —0.481 —0.578% —0.158 —0.433* —0.332%
x (filEb+ 08D | 0.074 0.169 0.392 —0.085 0.073
x IRAERALEREL -0.233 -0.683%* -0.616% —0.571%% —0.629**
X WTHTERSE 0.204 0.192 0.115 0.478* 0.241
X At —0.080 0. 7428% —-0.398 0.404 0.639%*
X AeHifh —0.259 -0.328 0.277 —0.357 —0.326*
, X WRETEELG —0.033 0.349 0.115 0.488* | 0.456
waiEmn x pH 0.198 0.333 0.022 —0.089 . —0.079
x WL 0.155 —0.257 0.287 0.118 | 0.004
x (HiBY+ &) 0.219 0.234 -0.079 -0.102 0.165
X SRR ER R 0.701%% —0.154 0.274 —0.267 0.077
X aRIERE ~-0.378 0.238 | 0.288 0.443* 0.331%
x ARG 0.508 -0.112 0.411 —0.045 -0.212
R A S 15 23 | 14 22 45
fiTk e+ 5 {P =9.05 0.514 0.415 0.532 0.423 0.282
ME&EE O HIP=0.01 0.641 0.527 0.661 0.537 0.364




ALHastR I A B h B MDA 1 R

D UHBEH Y X CEMAHIZONT, 135D
Wbt & DMBBMER LR, FMA 5 4 2R
Lico cORTIZATOWIF &2 FHritom
4LA, B, CHYCRizLEMaEohbi), #
H ORI L & Bk & A0S LRS- Offi e KD T

AH, ZOHBRTIXABETOREGLD LA,
B, CH#% S & LicHigicunv R S bR T
kY, TOMWAE & LTSRS & Nzl
e oMicAADREE, AWt oflizcEo
AR MA BB hi, —HTREER O

ik, HRAMAN L TREEO NS

g Y G 7

Xom
e Lie <, W1 ATOBEBRTNIESE A2 %
¥72021, 2DA, B, ClHY oAz LiL Y
DTGIEBER L 12 CH o 1o IRBATETIE,
F2 e b BETCRiowvy, 2SR E O
e b sVl R,

4 REBETCHT IFiHHERR

M ERBR— 1 ¢ 19574EOHBE M LT
O MHERER] 2R, BEOME, S@es =
vy, B¥, Y 75V BT HERAMES U T

5% Mif i‘ch.kff's"ZuRJE i?.!ﬂci#fll.‘ o HERE » BORTEH (Mn « Mo « B) D%t

o 'mmMDqﬂMﬁ W
No. m " o a MmO g worla R (PK /5()13“) (kg/102)
cm em df WlE G| TIR|E K
1. [IXE =30t 3 (ES 41 4.2 26 37 26 126
2. | HEAR (2.25t/10a) HUNIX 57 5.1 30 28 56 187
3. | EiY%E . AT - Bimix 59 5.9 12 78 21 167
do | R - 1688 - TR 65 6.0 21 76 12 206
5. | HEABCY25t/10a) » BEZE « 7T o fAN « Mn o Mo« BIZ, 63 6.1 20 42 37 187
6. | HEARC1.125t/10a) » FR5H « $654% o BiiAn « Mn - Mo« B[X 71 6.5 19 59 38 251
@5 10X 8 8 ARNemhs LRes
2 B &W SAYH
# Bl BEN LT 2.3kg, BE-SEIE P05 LLTE2kg, Hmit KO LT 3.8kg.
(107 #HY9) MnizMn SO« « TH20 T 3.8kg, Moize ) 75 > Y ~ € 1508, Bi2BIBT IS0k,
w6 ﬁ ‘if-tﬁ*kJé'x./uJe.i-xf T5EGUEH (MneBeCu) mr&mr_ommwﬁ:
g - R o kM W (kg/10a)
: % b et Tl
B e o oo OO - | a2 50c .
ol el e E P A B> A I
G m midy WhiE B
4 1) NPK 60 7.6 1n 3 35 107 167 | 38.1
n; 7| 2 NPP 62 | 8.0 45 19| 120 | 12 | 37.3
j; # | 3) NP,P,K.Mn 56 | 7.1 5 41 8 8 | 116 | 39.3
95 A D WPKMaeB 67 | 7.8 10 38 A7 | 129 | 205 | 34.9
* %15 NPPK+MneBeCu 88 | 9.5 19 | m | 206 71 | 38.3
. 1) NPK 59 | 17.5 43 45 38 326 132 | 36.6
% 2) NP,P,K 98 | 16.2 41 19 15 209 369 | 32.4
= | 3) NP,P,K-Mn 102 { 17.8 48 47 27 332 42 | 30.2
4 W 4y NP,P,KeMneB 106 | 18.0 10 34 43 | 330 | 467 | 37.0
# | 5 NP,PsKeMnsB+Cu 15 | 18.5 41 2% 130 104 604 | 38.8

%) 1. ERLERHEHER (10a 4ay)

RPERABRHORFITH T, NIZHEL 18.8ky, PRRHATL Nk, P 2TOH/, P2 i285%% 15kg,
Kizgemz 7.5kg, Mni2gtR~>v 7% 1.5kg. BREG%E 508, CullERMTS0g X #iL,
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G I Ui WE5F]Zm LRI LD &,
WMIRD (R, WA, MR (LEROWITHE
Mehad, e tmL<izEA I
BREORETH 5700 T o [HEE 2,250 keiith]
X IHHEEDUDL £, B0 TR AR
LicAi10ase ) 60kg SRS T ¥ VWIRIETH »
Too Tobs TIRSE, Hedlh, ®EmMR] ik ToE%e, i
A, X S U ERNFRHENREh T, BB
IZHERM 1,125kg b~ >, =V 77y, Bkl
HE L&A EINIBOL ORI 5 10
MBS 2 ¢ LREIIEIN ORI RIZY T
WL Foo TIAEHER & M7 B AUk, ORI BIE]
ML BEARO fICE Y TFrDitb D
IZ8AF AV 7o ST B B,
RBOFHRALMOXIZR LI, SRt k3,
SRR O S KT\ TODARKRD, 2 A SO
WiE DR RETT AR L, CORKIL, @&ho
MR & K BATHI, BEHEE LI, ERHER
DR LTI ORA, TROK, FHLRo8n

kWi TAR B L

FTRAHRICKIZRT D HIREH L S AROIGEN FTE ORI

G019 %

PAB R, PHEO AR o D it e LT
L3 Lich o oo

TR — 3 : & T A ARSI
#1C¢H 5 FTE & wesAD HBIH%EY, ArEl o
HCHRARZE (HR5-F) PRHOTER LI B’
ROFEREWMTRCRL, U8RI T D
SR DM TR LT,

= ORBRT, FFHOMH T L AL HEE
AR LH, FHEMEUL [FTE, piRR$AHEH
K BREEASRL, <05 LEHERHRSE oY
¥ Tdhotco FTE AL LTI AL RN,
W ORIAEMIATIE Tledh - oo

My PREE—1 : 1/5000a OV 7 2SR TRECEE
#, HE, FAKOHRPERLHN L7,

WO R UAEERIZY S L, fiEOH iz
LT 3HDMRMEI DL N, 3o it

PRSI R OITC W b b e, S
ERIIToEAEL £V 01T, ARl C

Hoie

. | w R (ke/100) ,

£ bl t - T ROk
T A S (G 4 O ()

[ DI 1 U ES 26 31 30.5

2)  FTE{(FMX 68 79 31.9

D HiREOEHR 92 121 32.3

4 l-”i‘!i.- WERESADEITIL 106 144 30.9

A7) 1 &3 (gaziey)

FFBHELTERE L N1 2.5kg 55T, P205 :6kg £ HBE «HROGRINAT, K:0:3.8kg ZERTHLY,
FTER24kg # 2R E4 KB LA, SOLOOEIEA R Si02 (35.0%), MnO (18.09), B2 03 (9.095), Fez03
(6.29), €a0 (4.0%), K20 (4.0%), ZnO (0.3%), Cul (0.3%). MoO3 (0.1%) THd. CuREAUAT 6008

HIKEIRIZHLE,

2. YW S A 6 MIZIBERL, T/I148 il 8 )1 7 ISiEEA & 7 - 12,

BO™ (AL TIUEIT TS Ao e

% 4 oo M| 0 fa | F

7 o v z ] 21 21

F T E 1 1540 1540 16.2%
il o

Cu 1 si60 | 5160 57.5%%

Z H (F M (FTE x Cw) 1 106 106 1.3
&t & 3 284 i 93
s I 7 m |
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assx -{Hﬁ‘}\j.i'-[l'roﬁau RCREN o NG » IREETIEE O KMt (£ o l.:t
B # @M W " EEEEE W@ (&m)
No. j i b4 PR
kol | e m}wmnm woOx Mla mlzen
em | i GlE H|DPEH
1. O O O 19 3.0 0 0 2.93 1.73
2. — O O 41 1.0 2.3 1.3 0.95 1.68
3. O - O 40 2.7 0.3 0.3 1.17 1.22
4. O O — 39 3.3 0 0.7 1.63 1.33
5. — — - 20 0 2.0 4.7 0.10 0.65
TTme) 1. mEn BEHEL T4, P50 0.5 DN #RET, 12D P05 2 %EAYBBRT. 0.58 0 K0 23%us
L, BUHABORIZEWTOIRRKA, —REBSENL L, BRI 2008, INRTKIZI2g. HREN2 HOAGLANDD
A-Z Solution @ 12cc %L 2,
2. RBKIR v 5 7 A 2 ARG KRR CIRE L,
3, MRS TR tiie - 22,
ﬁsﬂm fh’ﬁ"i&kﬂ'f@ﬁim?ﬁ% (Mg = Mn e« Be«CueZn) OIERHI
I S 1 ﬂ ﬂi' hk oM oo %O ON & J1is it (efpol)
No, woog E 8 "
Mg Mn B Cu Z . m.ﬂ A
ve A ‘oo em | 4w | g | a0 FER
. e : ! -t .
1 C C O 0 0O ! 3.1 2.5 0.5 35? 0.25 1.25
2t — O O O O 10.2 1.0 3.0 ! 3.5 0.23 118
3] 0 — O O O 39.8 1.5 2.0 | 1.5 0.20 1.15
1| C 0O - 00 38.7 2.0 0.5 | 3.0 0.32 1.30
5 C O 0 — 0O 31.0 0 1.5 ! 5.5 0.05 0.90
6 C O O O - 34.3 0 2.0 60' 0.10 ; 1.20
- . m— - 1 —
7 C - - - - 26.5 0.5 0 13.5 0.10 1.15
[ - 0 - - - 24.0 0 0 14.0 0 0.50
9| — — 0 — — 24.0 0! 0! 120 0 0.60
10 - (- - 0O - 31.6 1.0 2.0 6.5 mm% 1.30
1 - - - - 0 29.0 0.7 1.5 11.0 0.13 ° 1.03
i
12 i m0§ 0 ! 0 18.0 0 1.00

' %) 1. MneB«Cu:Zniz2uTi2, HOAGLANDD A-Z Solution x:xa;t&fx’l&ﬂt,( U‘;“lr-o Beckifml iza

Ry bdB—2 - WEROFG BRSO RS T
BT oy, ¥, v Fr, B¥E 8 ERC

DU THBE T » 7o HELWMI0FETRT,
W0 TR OB RS T, > FILH
FXRBRR Tdh - foo ALMMABUETIREE, T,
ST A S, =Ny, ISR
BB ST

v =

%

1 EHOETRERELBOWR

HBEN D, BB TALROEFOLET
Mg R LML, TRIEOMS L CEBSROR
WIENBELMMIR St MO ENSHKT
THDLEORD L ECTHRMNR I THizV .

GiLBerT DB IZ LAY, SHKRZ OFsd: i
MUz RO, —fCHRHAItow 1, 4%
EHRORBPIEST L RZ LOTw L 5 THDH,
WAL CII e LRI T L, 8ol



7 Jefatisr S B 4319 )

W TRo It LB TH L E LT D, DHIH
2L Tk, BRLY AUHFT, ™ NERE
C, BE"™ HFET, SH B ARSI S
R TRty Bt iz, VW Fh L EBREX
R4 TH Do AFTICHVT L, EWHIEKM
RAMITREN 4 Bty —ERicg LA HIR
Xh, BHARA LRV LREERANRED L
Rize —H B CLRIE OB ¥ IR GEHE
LHR A OB 412 & T, M HEFTREN
¥t #HbBRILMhoT0

HighoLmg® : Mz X 5 &, SFEOHT
VRN Ak D A E A\ R O R S DUk
T3y 95~060 ppm, B TikE# 3 ~15ppm T
AR L KARFERETH 5 & L, GiLBERT O
Y Ty, WEMOPFHTIE 1 ~50ppm D [ H
D, T AU HBDOLEED T 2 ~ 67 ppm DIEH
T, ML U THIEDIEEA A 6 M 5B TIR
L AL D, AU DT,
FHo> 1 AWy, RRAEE O #87ET 36~110 ppm
O A, & B4 CPUffieTppm) 7o HTNT
RSB KIS Clugftisippm) T#ih o724 L
Ty By, FERCHTBERLE O F4fd T 69 ppm.
LIS PR O L 49ppm iR T Do
—HHARZSHEH LRI RSl A S &,
MRY (L HEFYLC O T 25 ~ 60ppm O JEE O
fti2e i), REIOH L HTHE B O 458 TR 26~
151 ppm iz & H Tl b bigun & LT Do B
B3, JNHEFRSE CEHEROFEZ b5 T,
ERAET LR UAE Fir13ppm TH O, =
OHYENT 3 SR O & TR e T ARk LR
BOKH L 31.8ppmTH » o & L, T HEED
(X, M DLRZMLBAME LA, B W
SRR LT oA F—ehiicBAT a8 L b,
MBI B DEIEN A B RS & LTV %, FHREHY
2, ARSI AL RS, SRR HEY
Pk TL 20 ppm DR AR Lic, AEHAETHS
ntoffiiz, APET 25~ 45ppm OIGEHRIZH H, W
#iffiix 36 ppm SR TRE A AHEAR L D #
SIS LDODORIBIERNFE s o { AbR TR
MBI L NS L, BUOBBITADLNES

X o

+RPOTREMSH : i h OB sk
S+ ARVGHIE, FEPMCERLEIh TV ien0
T, EROMBET U T LR oMK Y R T
LN S, THEOHEIERETH I, KK
DAL 2 L2 TE D, WKL, A
B OMEBFIZ U TR L, 0.2 NERWTH
$HIr, PRMIMAI-HHiOHAT 3 ~ 329 ppm, ik
Ai -4 C trace ~ 26ppm & L Tids b, AL#REO M
HHz oL, o 1 AWE, 0.2NEEERT
1RV ST IPE - 120pm,  BERUS A RERE & T
HYERE-1-5. 1ppm, ¥ 7o [BfRAES O 425 T 0. INH]
RETT ISR 1.6~26ppm OffiR TV —HEK
Z OV TR S 13 1010 #ERFT A CuO &
L CHEESSFMATPPMTH 5 O L, HEMmL
6 ~14ppmT, $ARZRBAHuUT ETRIIL IV
L LTS, #2801, 0.1 NH#Eee 4R
W, 0.25ppmb i h VR Z XTI X s TR
Tl e L, BERINGER AN FA VD F— 3

Foidze 2 % aliethit < 0.33 ppm, STEENBIERG
MFrw— ST PH 2 LD X O I ERRRRH
Tz 0.16 ppm A EOffi L L —~F,LLTV-5 &
LT\ Do AP T, ETREREHD
0.1N HEST SO 0.35ppmTH b, |-
BB E < HNXT MR ZRENFERIZ R
DA TH o o 7o toBEATIX 4 PPMATEE DT
2RL, ERIBEOTHEMILE > <HBLHH
feus, KWk L O R A Ao b TSI
IZSHR Z LS OBURIZ L S R ETH AR bR gg
REMOVBI 0 T, T O TFEH120.63
ppmi i L, TEEOATEN A TR ZOFEL:
APREhB LN EHBL L,

MREASRE TROBILEN : MO OILE
IR E L~ MER R fi,o TV DL D, #S
J-EFEHLTUBLD, BA A+ & LT T
L0 ENDH Y, RifhotEofigncRfiAZh
HEBHNZE S K ORI RE Y B LIETLOTH
L Evbhiide Tk h pH, RO,
B-aamo i« B, DANZ S - kit oH e
EndESN, LY LiTENioRE- R E
e Lo BN B Do ARBEIZE L THHENHEESR
LR OBYLEME L OHIBHRE A RO EIHT



JEHBTRAINC 2B 30 B LD 7 Wiz M 5 B 75

(X, ABETILS 2 MO BREIUNAR & ol A5
R DME T & E ¥ 572 BLEVINSY (14>
oy F— OS2 T EDTA S 08 & 0.1N
b o v Ao 7 0 2 > & Oz DY
XRTEY, —BUSHRRIRE OB O & it
HETr 27050l LA BHRLTUB S E0b,
FMEL RO CHDH EEL LMY, F0
BEEYSEIZ 2L T X B IS DT M S O
MRS EEL 5, DT MoEH: ol
2, FETR VA 9T HBER SR
Tl Do THOAMUTOTIE, T Cio-HATHmL
MW e IS E R v — Mg PERT S
&b, PEVMIIINTTINEMR O PRIz b
UT, 8= 7 vs 22 E LTRAIES D,
WHBHEESR LB LETT L L 2HDH T
D, TRATBHERON LT, R RHEE
R TEHOBRZINME L TLROEY I i
BhiZfedit s bty & &b h 238
B, ol LIt THL0EHEr 5,
AWRT T, A+ B CH o RIS LA#YS
X, TR R LB oTIER & LT
(LA o BHERIUIAREL « I BB R, X5ic
FIARTETESR & 12O L LE BRSO M D T
Lo SOBEIR, BEMARIT LRSS 2R
0, ABE-SBE-CHAN LB D2 Y - 5
PR DMK L, A b NS0T
BEROWMAF S M AL DI b, b
SRS R LD EMZ B, o pHZDOL
TR E L 5.4 BRIz H ©, Bl L7 7]
MBS e O A SBb B e,
o

HTIRPOTHRIEER : AR TE S - FRE
MEIY, BAZHMEBIOI AT
« 208 & LT 4 ppmELTF DA% RTS8 AR5 4
Bhico BML®H 7 v €3 k Sk Hir
TEEERSROMALM L, MO RIET
IZOABE & S S TR I R (A, 7
o YL Z U7 Chreshold value) A23ikah, =
=4 7Tk L 2.5ppmE 3ppm Off), # >
A TiL 3ppmé 4ppmDIJTH D & LT B,

SO SLEVA hEdsc L bR o B &

b &k, ApolEI L b & 2oL AR D
R L O DI 2 LM TH LA, M
DILE BIZHRSFE D i b3, <1 ppmitd
LVWRZ, 1~ 3ppmitkZ ol ¥ 5 o
BlE 2 THE LAV EDICEbLRS E LTV 5,
Sh DM HHERT5 &, SWBitsA
WTIHHERRZ A EELTLWLoRRH Lo L
e, EITH2IHOMATLIGE DKo &
Mo, —HESEERFLIC D T A4S lISIRT O
ORI —REE D S & EL B D,

TATEEMGR L, EHOBYESEH: & OHIPIE
Behkdhdn s, ABEOHS BHT DL TR
EATIRIED, TSRS & (TR Gl A
WD R B i o BT o TE,
BRI A 4 >~ L AL IR T 5 o &R
BHAEBLD, E1ol, 2/ELicAHHATREL
HETRLVD, e HECHBRELS SR T
BY, BMTOLOORRMNTHIESIICA X €
RABLTODZ Emb 5, RO ofT
ZIPEL, ORI OREISM L LT pH o RS
L SBEEEO EIVKRMLOER A HIF L D
2, HOHE & U EE e -pHL oGERE Tk
W & e i & b, Fddinc t 50
SEIZOL TR In s h Tl ey,

2 ZAOETFRECHT IEBRIK

H o bERER S UNZBHERER AT U, SR
DR & IR B oMz U <Y e R AR
LicLoid, HOoWRTHY, - [k -
PRI TITHERR « 77 RER AR S BUR B
(FTE) iZ2WTiE, #FPEersdniabhic )
DD, YV FFy e wyHy o e PTONTIE
W HIE LI e o oo BUF 2 S O R3S
IioERing 3,

8 HKZ ST B keI DS
IS X BMRLEEL BN, ToOEHMILEID
BURBEEE R D, MO L ) oMkt
12 LMD B2h, A4 4 - DI, 55
NSO, RO X » CLAES
ENBH I EnD, BABRCIKELME 26N
%o Tichrb, HABTCRBTRMEEO Lic\ -
Hazxb L, 10a %720 0.5~ 2 kg OFALEEC -4



76 AR AR &Y 19 5

TH BN, TR EH T 5 ~20kgALBETH S
EVl, FEERSHO I A ERMLEE - SRSk B LA
LOXBWTHLRLMENZBIhBEV5Y, ¥
RBRH? PEFROBREHICK T 5 e B

& LT, 10a b 4kgo iAo lA LT
¥, FORRL 3 ~ 44EHER L, 2keglERA Tk
SEHROERINMI D Bl & 5, S EOIRHEREL
Bz 10aich 0.7kg O wiEgAAX HEAB L Tids
b, REEROBHL S CTREOMMZ K &
AL 1o, e TR Tl e ntze S
OEENIIRAGNA AR & & &, BIHRSHOHA
AR+ Tlemo otcdbE bFExbh, FHBOK
HrdEEhz,

Bwan : BSOS 12T, —IBRE
SERBENA DRI Z i, i @iz o
WS ERIC A TV B2 EMBERLTV5
EHEBRA®, LhLKy FRECKTS,
BREMERIC X 5T oM L & bi, s
IZ W TATRAMBEMB SR i b BV a3 4 b
BT EnD, HEMOEARSHO 1 oOBEE
5’?%_ 60

BEREL: HRZNFEETHEHBL BRI
o pHix, SFHLT5.3 CHERMERIZHD, B
HEIEGREI S HEbN B M TH - T, Ho
FREBC ST L, BN HRERRKER O
NARBR TV B, ARZ T 2 RERAKIER O
R, pH7L % Ci o RT3+
BEERET S8, BoBRNRELHEIEHMFAND
Do FESHULHECIX, HBiipLér+r~ 1t
FEYLTVWT, COBARAKREERTSE8
D—EE BB UYL T B EHBLBRTED,
heDZ LB RERESRO 1 Soml1 ¥
B Do AT DU TiL, BIHERRINC 31T S Hem
ML Ky FEREC T D R LA
THEBBbN D, - REMFEIUO LR DB
S5, BRMTED 156mg D X TV 5N,
FMAROPTL S hiZHEV-L 02 H D, LBERO
TERREBETRETH D,

ME, BARBESN: Ko b TITIRHMERER
T, ThZhiEB kb Ui RamRBEER
OEF-ORHENBD O T 2, HEB ORI

FesMTc il & B R O], X b
AT OZRAHEARITEZEh TW B LD EHBL
bh, BREEOPHETHE LTOBRLIRE,
L LEh B Dafs, HERHE O RREES
RITEBEIh D HAXKEL, BEESERZLET
Hog X h e OZEIEY b & iffo ToHER A OB
MELESRE, HHEER L VE- EAXATHX
h®, ¥7210a k0 1 t MROHRER ¢,
$ARZ OFFT H B h B ek 5 AR
ELTRFRASTHB &, phBEEMRLRL
RHEHR LB 5, —HRABBEHER L LTHE
2hTuw3 FTE 22T, A Bariziom
S DiX, CORIT KT HPE/AMN0.3% TH
b, 102X D kg AL TL 128 DN AS
T EY, ULy LEEERE L AR Lo Bai bt
AR TV 5 2 LBt DB OANAR)
WRB ST EHEr Db, L L DR X,
R RLUICHETETH Y, Ky Febizil
HRBIZ W TLEY FF, ~>F>, O
A TIE L3 e ot

BLERRA X ST, #EH TR B I-2HE o
TR L CREBOWAIT X - THHIEMR
WIER OB, FhiT s L 5FHEEOE LY
mARBRI, Livl, FOFREOEMNIIE
Aot £ b dH, LHFL LU
THhoto itz bRl 7o LACEMERIZIM
SRS AU, TORMRAREULE L < BV N
&, EF-, AKRLERC L MRS RBRS
SErD, CIEALAETRERARZT NS
BTHDL00, BHOBBERZY LD
b DTCHHEBLIONRYTH D, ks
TR O RERANC I L Tl D, FfodE
1Tk > THREOBENRRED LSTREBRD S
&M BSEAI R EEORBUT E TN T,
TRAERT T R Z BRPRIT B D fo T I & EE D] X
RTCHARSENEDHDHLDEHELBRD,

vV # B

1. ClEfEti#gEM I & B I SR (o,
P e AL DEFTRMIE, HWHEICKWT
*Die back” & #» “Wither tip” & vy 284K



ACHEOATD0 I B U D LSV S B 2 WFR 77

ZIERICHA O Lo L B i,

2. EFETTREOFECOWT, #§EXTY
P EESRO BL R AR O 2 b & B3 & A5
PR O 2 1T » foo WIFORELEIL, FEMR
# - FEEBINAO RIS S Abh, FDhHE
ILBER R BRI O 4 D B 70 HUDUM O b
KIBST, LIMH OB LB TR ORE
fir ABHB NI T,

3. REFREN MO ESPEE, 51 BT
THG ¢+ L ~CL, pH5.3, iil11.2%,
BRI IS 1,610, FTH3TESH 0.35 ppm, TGS
e 8.3 ppm TH O, THTEHA RO LK
W ENNTH B ATHTRRSA R & (o0 e
{bzetl & OHIBIFRE A kD D &, W1 T2 T
BAfAke ofic ko, * BBRINEREE e
ML OMICAD T h Zh BRI b i,

1. EVREOUBRIE S A TORGFLED
THURGUL, 10a 3 b 0 ~50kg & ¥l TEN
TH Y, Shex T AP RS v T
PEE « MHERRA LK » BEBASE O BR & LTRSS »
W ibip « i~y W FF BV~ .
Bwble E DORERNLE & A ERpA Ve <, HEEE 0
7 AP ARG BRELOBRL, HTORMEN
LG, WEEREET008 DEAIC X » T T
SMMBEYS YT AL L, Ui & 100kg BLL,
DAl o

5. sy FEENT I TS MBS > R >
BR OG- feREEkans <, RitBEORERS
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Summary

For many years, in the Abashiri district,
some farmers noticed that the growth of spring
barley, wheat and sometimes oats was damaged
and their yield was very low, however other
crops such as beets, potatoes and beans were
not affected. To make clear the reason and
adequate measures for this abnormal growth,
the authors surveyed their distribution at first
and conducted some field and pot experiments,
The results were summarized as follows;

1) Symptoms of the abnormal growth of
small grain crops which were observed in these

experiments, was similar to that of copper
deficiency which has been reported and been
called “Die back” or *Wither tip” in Europe.In
general, these abnormal symptoms occured as
patches in the field and appeared on the younger
parts in the plant body and usually resulted
in reduced growth, a change in color to a
grayish green or olive green color at the tips
of younger leaves, die back of the leaves and
shorted internodes. In some cases, though the
plants survived throughout the growing season,
they died prematurely and either a few chaffy
grains or none at all were produced. However,
in the extreme case, they died in the middle
growth stage.

2) By examining the distribution of soils on
which the above mentioned abnormal growth
of small grain crops appeared, in the Abashiri
district, it was found that their distribution was
located mainly in the fields near the *Notori”
and *Abashiri” lakes. These soils were derived
mainly from the deluvial tufaceous materials
and this area was confined to about 20 hectares,
but spread to thousands of hectares.

3) On examining some phisical and chemical
properties of these soils, low contents of avail-
able Copper in the soils with the abnormal
growth, as compared with that of the soils with
normal growth, was very common. And in some
cases, the contents of available Zinc were quite
low.

1) In the pot experiment, the effect of some
fertilizer on the abnormal growth was recog-
nized in the following order ; minor nutrient
elements >~ stable manure - calcium carbonate.
Among the minor elements, the effect of Copper
and Zinc was remarkably high ; Magnesia was
low ; and Manganese, Boron showed no effect.

5) In the field experiment, the grain yields
in the standard plot with N« P.K, were 0~ 50
kg per 10are, but when 7(00g copper sulfate
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per 10 are was supplied in addition to the three
elements, the growth of the small grain crops
was accelerated and the grain yields increased
above 100 kg.

6) In conclusion, the cause of the abnormal
growth of small grain crops which has observed

in the Abashiri district, was chiefly due to the
lack of available Copper in the soil. And to
obtain a high grain yield, it was necessary to
apply the other minor nutrient elements such
as Zinc, but not Copper ; and the major nutrient
elements such as Calcium, Magnesia,





