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Table 1. Planted area and production of onion in Hokkaido and Japan

Year Planted area (ha) Production (1,000t) Yield (t/ha)

Japan(A) Hokkaido(B) B/A % Japan(C) Hokkaido(D) D/C %  Japan Hokkaido
1955 21,880 1,926 8.8 424.7 30.7 7.2 19.4 15.9
1960 26,100 1,490 5.7 600.5 36.7 6.1 23.0 24.6
1961 26,600 1,560 5.8 642.1 45.2 7.0 24.1 29.0
1962 28,900 1,860 6.4 716.7 43.8 6.1 24.8 23.5
1963 34,000 2,260 6.6 619.6 63.3 10.2 18.2 28.0
1964 39,200 2,550 6.5 992.5 80.3 8.1 25.3 31.5
1965 33,600 2,780 8.3 895.6 99.3 11.1 26.7 35.7
1966 34,600 3,010 8.7 1,032.0 93.7 9.1 29.8 31.1
1967 32,500 3,120 9.6 939.4 121.6 12.9 28.9 39.0
1968 32,700 3,390 10.4 1,029.0 139.7 13.6 31.5 41.2
1969 32,300 3,920 12.1 1,105.0 146.6 13.3 34.2 37.4
1970 29,800 4,060 13.6 972.5 178.8 18.4 32.6 44.0
1971 30,720 4,720 15.4 1,041.0 210.8 20.2 33.9 44.7
1972 30,100 5,890 19.6 1,103.0 267.4 24.2 36.7 45.4
1973 29,000 6,510 22.4 993.9 262.7 26.4 34.3 40.4
1974 29,500 7,350 24.9 1,021.0 328.4 32.2 34.6 44.7
1975 29,900 8,080 27.0 1,032.0 282.7 27.4 34.5 35.0
1976 28,600 7,970 27.9 1,123.0 408.7 36.4 39.3 51.4
1977 29,500 8,270 28.0 1,120.0 374.3 33.4 38.0 45.3
1978 30,190 8,660 28.7 1,144.0 327.5 28.6 37.9 37.8
1979 29,600 8,550 28.9 1,254.0 442.0 35.3 42.4 51.7
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Fig. 1. Crowth pattern of transplanted onion in sumir crop.

Noies The division of growth stage in the brackets are named by HANAOKA 2
Crowth index(GI) =Plant height(cm) X Number of legves.
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Table 2. Precipitation during the study period in experiment station (Naganuma). (mm)

Time 1973 1974 1975 1976 1977 1978 1979 Yearly
Apr. Last 19.0 30.5 7.0 14.9 35.0 12.0 17.0 14.8
May  First 23.5 8.0 31.5 16.0 50.5 29.0 9.5 25.0
Middle 30.0 16.5 36.0 37.1 78.5 32.0 10.5 41.0
Last 20.0 28.5 8.0 31.7 0 45.0 9.5 31.3
June  First 1.5 38.0 40.5 33.8 13.5 39.0 10.0 29.4
Middle 0 58.5 23.5 26.7 6.5 43.5 18.5 30.6
Last 14.0 14.5 12.5 28.0 0 14.0 556.5 18.0
July  First 9.5 2.0 57.5 21.0 28.0 46.0 70.0 22.0
Middle 0 0 20.0 31.3 6.5 0.5 0 24.6
Last 18.0 34.0 99.0 18.3 0 11.5 10.5 22.8
Aug.  First 60.5 69.2 3.0 31.5 147.5 16.5 23.5 46.1
Middle 120.5 14.5 98.0 62.6 35.5 46.0 0.5 20.1
Last 104.5 94.0 160.5 53.9 1.5 28.5 51.5 64.4
Sep. First 99.0 36.0 58.5 50.2 32.0 31.0 75.0 48.5
Middle 27.5 23.5 14.0 45.7 67.5 0.5 26.5 34.3
ast 81.0 39.5 2.5 49.6 28.0 13.5 64.5 40.1
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Table 3. Outline of investigatigation to the actual condition of onion field.

Item of investigation
Year Areas Soil Pore size Chemical Growth and
profile distribution property yield
1973 Furano O O o* O
1974 | Takikawa O O O O
1975 Furano O O O O
1976 Nakafurano O O O O
Kuriyama O
| Takikawa O
1977 Shintotsukawa O O O O
Sapporo O
1978 Furano O
Note *Cation exchange capacity was not determined.
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Table 4. Chemical and physical properties of topsoil in onion fields.

r
. Total Nop- R Base  xchangensle
soil Item | poro- capillary rapidly (H,0) P:0; CEC satur- g g
type sity porosity available z mg/100g ation
water

% % % 9 CaO  MgO K,O
Max. 67.5 33.7 24.0 6.75 306.7 24.3 150 562 135 100
Brown | Min. 51.7 12.7 12.7 5.10 39.2 14.9 83 207 87 36
lowland x 57.5 22.1 16.0 6.28 131.4 19.2 103 356 109 71
CV % 6 23 17 7 45 16 14 16 12 24
Max. | 69.8 28.5 24.0 6.80 190.4 28.2 143 741 122 85
Gray Min. 54.1 11.7 13.5 5.50 50.6 17.3 94 345 46 18
lowland | x 62.2 22.6 16.8 6.18 106.5 21.0 113 490 76 54
CV % 6 18 14 8 43 15 15 31 27 35
Max. 62.7 30.0 19.8 6.20 116.2 37.0 106 494 93 58
Brown | Min. 54.7 20.1 10.6 4.40 24.9 13.0 45 104 25. 32
forest X 58.5 24.1 15.6 5.23 60.7 20.1 63 270 62 43
CV % 5 13 19 10 44 47 24 25 31 20

Notes Brown lowland soil; Takikawa area 13 spots, Shintotsukawa area 12 spots.
Gray lowland soil; Takikawa area 8 spots, Shintotsukawa area 8 spots.
Brown forest soil; Nakafurano area 13 spots.
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Table 5. Relation between chemical properties of soil and length of onion cropping in brown

forest soils. (Nakafurano area)

Soil series TRUOG-P Base (I)fngth (R&I;:ikcsal roper-

of brown forest Item P P,0s saturation  onion ties of t picarl) £

(Origin) (H,0) mg/100g % eropping ypical spo

years

Kamifurano ser. Mean  5.33 37.4 68 8.5 P-absorption

(Residual) Max. 6.20 50.6 106 13.0 coefficient 600
n=4 Min. 4.80 24.9 51 6.0 CEC 10.9me/100g

Higashiyama ser. | Mean 5.07 62.9 67 11.8 P-absorption

(Col luvial) Max. 5.65 89.5 80 30.0 coefficient 1,199
n=>5 Min. 4.40 28.1 45 3.0 CEC 20. 3me/100g

Yoshii ser. Mean  5.35 81.4 60 19.0 P-absorption

(Hilly sediment) | Max. 5.80  116.2 62 40.0 coefficient 1,914
n=4 Min. 4.95 53.5 56 8.0 CEC 32.6me/100g

Note *The Soil Survey for Maintenance of Farmland Fertility. 5
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LA LUHERFHX OBEAHRMK L I3 R
I3 HEBRIIX S SN 3D 2D TER I LI
BN ABEE - BEMANELZ VT L0, L
BREEAFHE LEHAE SO ) ABRICEH
-CEC &4tk L 72(Table 5)o ZD#ER, HEHK
ZEDEMEN ABEEDTHE LIS HOM
IZRBHAR RSO0 ABRIUREO KN &1L
MFRT, LAY A TREBORE - DF
A A bz, FEREMEII >V TIENR
EHECECIZALGNZEZDEDDEHHL

Shintotsukawa area
7=0.609** (n=15)
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HIX 12w, TRUOG-P & & & #BESEBOMIE
AEELFig 2108 L 7= MMX & 2080 ED
EWHERAAE T AMAAREXI0ECSVETO
WHTIX, e TrRUoG-P BEBOMIZEVIE
Y EIERAE s

Nakafurano area
r=0.779** (n=11)
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Fig. 2.Correlation between length of onion cropping and P accumulation in soil.

Note The coefficient of correlation are calculated with exception of older

fields in a dotted line.

Thbb0 AREEZIRC LB PIBCLHTE AR L)
BB E X h -0 7 < 4 S B 2 ha )
I ABEBEIASNEY, ZOHRMEALIKIC
R E NSy < AFMEED ) ABEIIN S »
CEEEMOMELRII TV, FAREEOR
VEBITREOENC T ) ABERO D 5 B
BhHY, L0 ABRERIT LEORMILIER
E350DE8bNS, 4 BI0ELTO HECIEH
FENBEX A Ak 1T E REFHX 0 L
ATVBIERAD S5 ZHIEHEEY &0 A
BRSO i VR B AR L A S B X 12 %
WaEDEHSN, ANBREEE LIz HERRD
BB hH bR,

EEon ABEE L HEEHOBGZIZ OV TIE
FHRIEENR L 318 B L OFL - hERATE
HolX ot AR IMEE (Fig.3) # kL

THHIS 22D 5 h b,

NABESROSFHEIMXIZ L > TRELD,
to & L RBEEOR VB HIX X TRUOG-P &
& 7125mg P,0,/100g L1 E DA HS0%I12E L,
DV THIEEOEWEINMX O — NILE/HX
DRIZENEZAHIZH Y, 50~125mg P,0s/100g
DBEIU% B EDT VB, 2D LS HMEAITE
HEFIE 2L & 50, #)IHIX ISR 100
%L EDBEDONTEE L b 720 & PHERTY
XIS 2 G0 EaRREIZE AL TH
0, AR ABBIEEAK & B DK
WTEBRITH 2012 2 TREEEH LD TY
ABERCHEBHNED FH I s, LA
LSS RATHNIE100 % L) F % TRUOG-P & & 100mg
P,0s/100g LI DAL & - 7=

LR & i HIEARE D AR IEELRIE A
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Fig. 3. Difference of accumulation of nourishment in soil of some productive areas with
different length of continuous cropping of onion.

Note The parenthesized years shows mean length of continuous cropping at the area.
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%,

RICH 7 A FMITBEOFEEIZ OV TILRE - &l
7 AG6FEACTAEF L T 5D T 7 DFEMIX & [H
—HX IOV THERE 1T 4 v 2 Z108FMIC
Bl 2 LEELOMEm 2T L 2, ZORAEEL
Fl—BFEBE2ARE LD TIE 2V, L
ElhORRMEREMIZIBLIZ L EZ -, & F
WA s & LB hREREAFAT IS TS
FEEIFES ICHERL L THT & W, B R A
FIXLBEESSBEYRBOFHELR-TH S
7, BRELIKE O OERIZ1963FENHE
T3 F L — MEEETIT 4 WA TRk
FEiIlE o, ML AABEMX &L UREERR L
Table 6 1278 L 7z,

pHIZ DWW TIX19635 &£ 1973F LIBR D HFEFE R D
EZRIIHAS L THRVY, GRHEONABEIZONT
X & B 1973 LI OB E I E L CEVE
TH-lo 1963FFETIIHEAME VA L 350mg

P,O:/100g il % T10mg f2EE X Img 126 E L S v
1Y & 72, 19738 LIE TIX100mg 2 #8 2 %
TENZ L, 2RIIEENESH 2BERFHBX T
&1L 50mg 28 2 Tz, LA UEEARE
EOWTIEMFHEERICEREIVLE L, BEALY
DA HIEREIFESOD LI L AR L Tz, £/
1973 LI O FAERE P I S & L EREAIKE
BAEWHEB TH - 724, HEHETHBIRY
TIIMAEMICEEZRO L2 LI TE Lo 1,
B TAXOETIINT 2 LIBHEMEY ABE
FEDEARS 2z s R4 AR $%12 L 2 30
ki iIgE s -2 OHFAENMOITIEDIE
EDORHHTH - 7=

5N ABEROIRRIZ OV TIE, KRz
Bt AE AKX 2R AR S (8805) & Ml =& 12
EDFELOZDOGMPE A Fig 4128 L7, Kt
¢ & TRUOG—P & & #°100mg P,0s/100g Ll EoD
AL EL, ECIARERLE T 2H 0
PEHB A 55 B 3 A 5FHIg 13 100 mg UL FAT60% 125& L
fibhis & V) R EEHIEA TH Y, Fig.3 IZRL
T HIERIZEZO &AM TH 5 N AFBERRD
ZER|THIS AR THRRIZED 51/,
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Table 6. Changes of chemical properties of soil after introduction of soil improvement technique

for onion field(Brown lowland).

Base Exchangeable base mg/100g
Area Year| Item pH TR(L)IOG—/PlOO satura-
(H:0)  P.0:mg/100g ;0005 Ca0 MgO K.O
1963 Range 6.20~7.20 0.8~43.8 76~108 330~551 58~173 19~34
5 X 6.83 12.4 92 466 115 27
n=
CV % 5 141 15 19 39 22
Furano
1973 Range 6.45~7.12 37.2~75.8 — 227~468 61~137 25~53
12 X 6.77 54.3 — 341 103 37
n=
CV % 3 28 — 26 25 24
1963 Range 6.10~6.90 19.2~45.0 94~120 348~596 107~246 53~8&83
6 X 6.53 35.5 103 449 165 66
n=
. CV % 3 29 13 20 31 19
Takikawa
1974 Range 5.26~6.75 81.6~~306.0 83~122 207~422 94~135 46~100
6 X 6.21 161.9 104 310 113 65
n=
CV % 7 38 10 23 11 26
1963 Range 5.35~6.55 11.9~55.7 90~109 413~670 79~106 62~132
—5 x 6.12 29.6 101 488 93 85
_ Y evow 8 56 7 22 1 33
Shintotsukawa
1977 Range 5.10~6.71 39.2~158.1 85~150 255~562 87~119 53~99
12 X 6.37 98.3 102 407 105 77
n__—
.CV % 8 35 18 21 11 19
Note 29) : See literature.
- o1
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Fig. 4. Available P accumulation in soil of onion fields.

Note Number of investigated fields: Kamikawa 396, Sorachi 223, Ishikari 261,

TRUOG-P (Ps0s mg/100q)
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Fig.5.Differences of chemical properties between top and subsoil (76 fields),

LEopH (H,0) A6 LIFO DR fELE 04
%W AFEE T EL L [RIFERE ¢, SEEERE -
GIREFREO S MIEfEL & 021224 < FHE
TLEEETH 1 —FH, LIOHDED AR
GROGEIIAS PIELEVENEZAIZH S
7= %, TRUOG-P 100 mg P,0;/100g & #3 2 3 L
T 720% 12 L T/, #MO.L 1 Tl 10mghl B
DA% 0 H >T, FHLTEERICHLT
FZLLEVERTH 27, LA THELOES
CERRIZ Y v AT EHEORFEI K> TLEDY
ABERAEA THHEmAY S, (ELD D AR
FEHILOTIIEHEL T EDbN S,

KIZODTOWMBEIZ LT RIS FEICES

EXPHEL TRREL 2 (Fig. 6), ZORABLEIL
Wi 2550 - XA 8 H O HIZ BRI
T4 ETHEH, HEADENDTINSG 245
FLOTHRL 720

REL 2L ImE, TR -2 5ELE T
H7~8ecmFTHOLBTHE2DT, LEOHILE
HIIEL E N DL C12% L TOXEF 26 D30%
EHOTOEHMELED LSRR E O, BRik
fUELEL LD AR E L, 20%0) En#EL
CREVIHBEEHIZ12.5%LL FTOBNDIBE N
BN Hole —H, LEKmIEHT S HELSERE
(L REEHRAE) 20T HAYKRA X
LETIEHS P ITROME HHEL THA5ED
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Fig. 6.Difference of physical properties
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STHEHFE R BURARETH 55, LLIC
DVTHHEARROMER IR BELNLY A FD
BAEAAEL TWABE»L L a0 EBbh b,
% BRI A A HIEWERIE OB O v TR
FTOH%E 5T EB RO AHETH S, #

EHEORIITEME LB IE L7 71 %
LKt 2 &b H ST, HEARGRES
BEIKPER 2 EOMTHEE 55, LA >TH
< A X0 FEOMERE SRS FE M & [ERR I
LD EIEVEERHIC b > T3 LD LN,
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WTETORE 21TE -7, ERFFHX B
43055 - W@ 39 - Jeik T (MEHE KR
e 1) 340 TRUOG-P & KEMEPOGE
AREL, ZOBFEAFig. TR L 72, AKEME PO
HIZ TRUOG- P MR 10 286 U C 43 1g127k200m1
EIZTIT RV, WEOSHEOLIE &% - 7o
ZORE, MEIIEIRO TEWIEMAE» S Y
(r=0.907**), LEEIZXA%IIM5 2 T4 < TR

UOG-P A v HEIE SRBMP L B Em A H
SRAR
T, DABEHEHIZLL 2L FHXEAIIK

2452 o0 TR - LIEVIC & B BEEP
Dy E & RA, EP XU TRUOG-POMFR A &
N F L Table. 712350 =0

TRUOG-P %113~ 286 mg P,05/100g ™ i [H »
T I B 2 2P A BIEE413mg P,0,/100g125E
L, Ca-P GRIXTFHI22mgb EHEL /2 Fe-P
ERIT Ca-P X AI-P &V &0V,
7% ¥ TRUOG-P & & P DB & LU0 TRUOG-
P L eBEREP (Ca-P LU AL-P, Fe-P®
HatE) oAz EFREBD 5N (r=0.463**
HFEUT=0.679%%), £-FRENE RO ERIL Ca
-P B LU Fe-P OHHIIKREDLH 12,

PEDOE Iy <A FMEEII 2 gL~
N ABBIE KA THEAET 2H P50 HY, Fig.
51K L 728 = A FHFEFEUEL 010D
ABEEMIIRKEMEP O FEBENIC L 3Hb H 5 &
W2, S5IIDABEBOBE T L4 5
728, FLIRHBIX & < A MO 52 D0 T LR R
TRUOG-P Gab & & L IZn[{EEAl B L U Fe G
BT L 2o STIAMEANZESEIY O FEICE 50
pH4. OFEZ P 217 2 vy, R FIRORIEIC K - T
RECFeDMIELITE - /2, ZORREH S & (Fig.
8) HEHOEHWIIBEBTCIXEL BT 20 ABE
BELBIUITRBIZET 50 ABRERLINYT 27,
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Fig.7.Relationship between TRUOG- and water soluble-P (Furano area).

Table 7. Fraction of phosphorus in phosphorus acemulated soil (24 Brown lowland soils,
Mikasa area).

Item TRUOG-P Total-P Inorganic-P  P,0smg/100g
P,0smg/100g P,0smg/100g Ca-P Al-P Fe-P Total
Max. value 286.0 572.6 187.6 152.2 68.0 373.4
Min. value 112.7 279.7 55.5 97.1 28.3 224.7
Mean value 216.8 412.7 121.7 121.2 46.3 289.3
CV % 22 17 28 13 29 15

ZHUZPEL Vp HAOBEL A AL - Fe & WK M AY RO BEMAM CRESFELSE) TIHELIZEHIT S
Aoz, & ITERTA S Ddv Y v 4 FIH (G DABERPEL VI 22b 5 T TROER
FEREA0F) TIEAEMEAL - Fed EAE L (A%, PRTE £ D% RVEVEAIRFe ik £ 0o 7,
TR L TH AR 2RI L 5B ETE AL HETEAIPFe G EOE T IZ DWW TEpH ESH & O
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Fig.8.Relation between P accumulation and coutent of soluble Fe and Al in soils.
Note Soil layer, 1;0-15cm, 2;15-30cm, 3;30-45cm.

" DERBIZOL DA A H 27, LN - TEE
3. WL - LREBORE AR AR AR Y & K s < BRI 2 5A Y
ARt HEERAETEO T T3437 O B K IEITHIC Z2ho7,

HOEEWNYPEEEITLE 72, ZOHEERE & KIZE = F T O TR IR (EF
NErHsdE (Fig.9), 2E LU EREER DERRATHEL) DOz ZH1OEHEEMC L&
ZAERDIEIES 20~ 25kg/10aDFFHIZH 5 D MaUERICBER LT 2556052 00T, #
2R LT ABEIREIZ 2% 0 2 BOEA £ <, DOEMHERIIZ DWW T1975~788 12146 F DA %
POMIREOERL KE D -7, Thoro RADIFIFL/BOLAFIIHELE S
Y ABEFEIE R 250kg/10ak) OS] 2 4K D40 BUAM (GHEIEK - MLAAHY) % U5
B\FEL T b, 0 ABRIREIIZHEMEE HiE: LTwanh, BHEEIEE 25H S 5 B8
U C OB R R (5 D ABE O ik £ My OMAKEEY T 2550 2K020%12

HIEMLEE N 223 EEBICEOMIZIZZhF #EL 7 (Table 8),
N A S 0 (2EFR D INHr=0.666**, 5% AR O BRI B & OKEE, HLKH %
DD AEEr=0.452"%), U AEE £ FEI3HEIEE 2R PRAHEREAE - N — T HERR L EATERTH DA, #
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Fig.9.Actual condition .of fertilizer application (343 farmers).

Table 8. Actual condition of application organic fertilizer and soil amendment.

Material applied

Percentage of application and itemization

N .. 35.8%
) ° appllcatlo.n. 49.3% (Chicken dropping 22.6, Rice bran 13.0,
Organic | Organic fertilizer rapeseed cake 6.2, etc.)
resources| Crude organic manure 34.9% (Compost 11.0, Bark compost 18.5, Cattle
and swine dropping 3.4, etc.)

Both org. fertilizer and crude manure | 20.0%

No application 29.5%
Inorganic | Calcium fertilizer 48.6% (Calcium carbonate, Slaked lime)
resources| Magnesium fertilizer 20.0% (Magnesium lime) .

Fused magnesium phosphate 1.9%

Number of questionnaires, Organic resources; 146 farms.

Inorganic resources;

DOFEM i Fig. 10 12287 & 9 1238#300~400kg
/10a, KAE100~200kg/10a, HEMEAE 1 ~ 41/10 a
BREDERDOEE % » - 7,

—%, FECEMIZOVTE Table 8 DX 5 1244
WREFEGIX/3E < H 57, EROKERYPE
IRDBDER (A - WRIK) &AL THD
HEADEN (2EAEDPELHIK) ORI
L20% A 6N, T DEMAREIZ0~

105 farms.
200kg/10aDFEF AV KEB > TH ~ 7= (Fig. 11 ).
B hOCEM - HREEM S LR L 2o
HENZREDNI0%LL FIB XY, LArbZhso
WOl IS @ MR 21T % - T A BT E
AYT, BMETIE»EDOHIETIT bR T
o ELVIRIKREM - R AVEMORE-IZO OV
T, BRRAREFHALEO TEHEESHTH
HMEYI4 3 & #9130kg/10al2 63 L T H Y, 1817
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Table 9. Coefficient of correlation between yield and amount of applied fertilizer, nourishment

content in soil.

Yield: Amount of fertilizer Yield: Nourishment in soil
Year and area :
Nitrogen  Phosphorus Potassium In'orgamc TRUOG-P Exchangeab]e
nitrogen potassium

1973 Furano n=12 —0.664* —0.655" —0.302 — 0.511 0.724**
1974 Takikawa n=21 —0.218 0.156 —0.287 ~0.416 0.141 0.140
1975 Furano n=21 —0.131 —0.170 —0.028 —0.505* 0.143 0.109

Notes *l.s.d. 0.05 **1.s.d. 0.01

Time of soil sampling; Sep. First 1973,

VL EO#SRIT1973F 75 REFHIIX % fRus T A%AY
IZREARRLIZ IR & R 2 %2 <, ERIERAE D
TADOHHERIO TIER S E LU X O
ZwA, HEBEBESESEOGLVNZZEOLA
IBIEIOEm A H 3 2 & 2L Twd,

& 51976 FINHIX - 1977 H-#7 i) IHIX
DWLT HEMEEEERE L DR EHEL
AR (Fig. 12), IRIBKEAH 24D T EARE
FREELWEOMIZIZAOHM A H D, 1
JHIX Tl 2 ~ 3 mg /100gFE FE TIH UL EA(E » -
T E LE R MRS RO FHETINE %
HIRIL, 197545 REFHIX LAk 245 R TH - /-

Kuriyama Shintotsukawa
area area
= 10+ -
=
= o*
% 81 g B o®
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Inorganic nitrogen content in soil (mg/100g)

Fig.12. Relation between yield and in/urganic
nitrogen content in soils at beginning
of bulb stage.
Note Date of soil sampling;
Kuriyama, July 13(1976)
Shintotsukawa, July 10(1977)

July First 1974 and 1975.

TRUOG-P &R & DR IZ o0 TIEERE
KELWMETR 2 72, IEIIHREDREICL
NHBENBBENHZDOTIISELIEDRHE T
U E & FHB D & W AEF EIEHG. T (Fiem X 3
H) CHEBEESEREOBGRAFAEL /2. G.1 LI
HOMRIZ1975F E REF X r=0.556%, 19764
T REFHX r =0.781%%, 1977 O#T H-F)I1HEIX
r=0.642" DG E R TOTHEE S O BE
RREL BB, FOFEG. 1L TRUOG
-P AROMGITHEIRE Lo kh, HAEL 24
WX A2FEDHTHRTSEFig 130 EED Th 5,

TRUOG-P & & #°80mg P,0,/100glL F D5 &
DHERLE G113 TRUOG-P A £ 0 iE S K
FTAMMAH O (r=0.382%), & < 121976 J &
HIX DA DB G & IEAB (r=0.581"%) #'& -
7=o %%, TRUOG-P #'80mg P,0,/100g & 4
BB ClE G. 1 & TRUOG-P OBIRILEIIR & 4,
LA TRUOG-P £ D& 1213 & F o
G5 9 A bi s, ZORBEIZHEEHIX 2k e
LTHEENZEAD TEL, ZRFROHIKXANT
LAk 2 iR A b - 7,

% HREIE W S AR ORI OME A A 5 1219
BRI E R Ch LB O 258 L LE T,
1 E & A EPREIRIZ LB & B 6 NSRRI IER
DREL L TNEAELIEKFLZD T, 20F
WOFEE &L HEIE - TERSEROMEL 120
THRRET #2720 Ui & T - KBRS X0
O (r=—0.826"*n=20) 7% 5 ", JEHL -
KIREULFEIE & FHR A4 5 L (S RFEIEE gk



FTHREER DB R IX g < A S B BEIR A W R & BEET AT ER

Coefficient of correlation'’
Areas in 1976: r=0.581 (n=20)
All areas: r=0.382 (n=32)
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Fig. 13.Relation between TRUOG-P content in soil and growth of onion at the beginning

of bulb developing stage.

Notes (& Furano area, 1975(n=21)
@ Nakafurano area, 1976 (n=15)
(O Kuriyama area, 1976(n=15)
A Shintotsukawa area, 1977 (n=20)

1) Calculated on low P accumulated soil (less than 80mg P,0;/100g soil).
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