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Table 27. Effect of heavey application of phosphorus on growth.
Date investigated and groth stage
(Upper 1974, Lower 1975)

Year Treatment Item (])Sfegtlongmg fxocptlve lifegmmng }l?ucltblve }03feg1nmng
growing growing bulbing  developing lodging

< - > (JuneZS) <July4> <July22> ( - >

June9 — July9 - Aug. 5
Control Height cm 46.6 60.8 77.8 —
No. of leaves — 5.8 8.6 8.3 —
Growth index — 270 523 645 —

1974
Heavey P | Height cm — 50.1 66.1 78.3 —
applied No. of leaves — 6.0 9.0 8.3 —
Growth index — 300 595 650 —
Control Height em 25.7 — 68.9 — 72.3
No. of leaves 4.3 — 7.9 -— 7.8
Growth index 111 — 544 — 564
1975 —

Heavey P | Height cm 27.3 — 69.8 — 67.2
applied No. of leaves 4.8 — 8.3 — 6.8
Growth index 131 — 579 — 457
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Fig.29.Effect of heavy application of phosphorus
fertilizer on the growth of onion(1975).
Note{ +——e Standard application plot.
»--—--<+ Heavy application plot.
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Table 28. Effect of heavey application of phoshorus on yield and yield components.

Marketable Percentage Mean weight No. of
T ¢ of large of a buld rotten and
Year reatmen Yield kg/lOa No. of bulbs bulbs missing
X100/19a %% g X100/10a
1974 | Control 4,472 208 73.8 215 119
Heavey P 4,086 198 66.8 207 129
19751 Control 3,907 222 55.4 176 100
Heavey P 3,438 218 42.0 158 107
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Fig.30. Relation between yield and mean weight
of a bulb and number of rotten and missing bulbs.
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Table 29. Seasonal change of soil electric conductivity and inorganic nitrogen content in the
early growth stage, and other chemical properties of soil after harvest.

Electric Content of TRUOG-| Exchangeable CEC
Conductivity inorganic N P base mg/100g |me/100g
Treatment mmho/cm mg/100g P,0;
mg/100g
May24  June9 June25 | May24 June9 June2b Ca0 MgO K,0
Control 0.40 0.32 0.39 4.87 4.84 1.87 94 131 60 33 16.7
Heavey P applied | (.77 0.53 0.75 5.03 4.93 1.2 141 192 64 35 17.2
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Table 30. Changes
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of N:P-K contents in plant by heavey application of phosphorus.

June 23 July 9 August 5
Active top Beginning of Beginning of
Year Item Part | Treatment growing stage bulbing lodging
N PO, K, O| N P, 0, K,O N P.,0; K,O0
Top | Control 3.66 0.68 5.18|3.75 0.77 5.39|2.42 0.91 2.22
P Heavey P | 3.44 0.88 4.69|3.25 0.89 5.22|2.46 1.11 2.32
ercentage
7]
% Bulb | Control — - — | 1.57 0.78 2.22|1.38 0.84 1.92
Heavey P — — — |1.61 0.79 2.32]1.34 0.92 1.96
1975 Top | Control 50 9 71| 135 29 194 | 105 40 196
Heavey P 62 16 85 143 40 230 82 37 143
Aﬁ“OUE‘dOf Bulb | Control —  — — | 1 7 20| 12 68 156
absorbe Heavey P | — — — 30 15 43 122 84 179
mg/plant
Total| Control — — — 151 36 214, 217 108 352
Heavey P — — — 173 55 273 | 204 121 322
June 25 July 25 September 11
Active top Active bulb deve-| Harvest time
Year Item Part | Treatment | geowing stage | loping stage
N P,0; K,O N P.,0s K,0 N P,0; K,0
Top | Control 2.32 0.80 4.63)2.29 0.56 4.71| — — —
Percentage Heavey P | 2.69 0.94 4.65|2.53 0.67 4.79| — — —
%
Bulb | Control — — — 10.92 0.61 1.87[1.82 0.85 2.43
Heavey P — — — |0.93 0.72 1.90(1.78 0.99 2.40
1974 Top | Control 46 16 93| 187 45 383 | — — —
Heavey P 63 32 109 | 199 52 376 | — — —
:ﬁ:gigdef Buld | Control — — — | 76 52 157 409 191 545
mg/plant Heavey P — — — 79 61 163 | 385 215 521
Total| Control — — — 263 97 540 | — — —
Heavey P — — — 278 113 517 | — — —
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Table 31. Chemical properties of soil in test fields.
Test field Year” pH Exchangeable CEC Base TRUOG-P Extra- Soil History
and number base mg satur- Wictt}:]edh(I:Tt t 2 . Olfd“
178 779 | (H.0) Ca0 MgO K,O me atlOn% Pnzlgs water mg P h

(D Sapporo, Iwata @] 6.58 614 79 85  25.7 107 142 4.5 BL Mature

@) Sapporo, Mandokoro O O |5.91 584 43 65 28.5 86 50 19.1 P Early
@) Sapporo, Igarashi O 6.50 986 55 77  40.1 99 195 19.4 P Mature

@ Nanporo, Kitano early O O |7.21 201 108 20 12.3 106 78 2.8 BL Early
® Nanporo, Kitano mature| O O |7.15 373 92 59 13.9 138 113 2.9 BL Mature

(6) Naganuma, Shimomura { O O [6.40 324 103 18 13.5 70 28 2.8 BL Early
@ Exp. Stat, HP field O O ]5.92 265 117 22 14.3 107 106 2.7 BL Mature

® Exp. Stat, LP field O O |6.28 248 122 21 15.2 101 73 3.0 BL Early
(@ Kuriyama, Kubo O 7.12 350 160 84 22.8 98 113 3.7 BL Mature

@) Kuriyama, Tomizawa O O |6.60 296 70 28 13.7 107 43 3.2 BL Early
@D Iwamizawa, Kageyasu O O |5.88 429 39 41 23.9 76 110 11.2 P Mature

@ Iwamizawa, Nakayama O 6.30 384 67 25 246 74 31 11.5 P Early
@ Sunagawa, Uesugi O 5.80 502 82 8 30.8 77 171 8.2 GL Mature
(1® Naganuma, Ohtsuka PaN 6.49 315 127 52 15.7 119 141 3.9 BL Mature
(@ Naganuma, Watanabe FaN 5.94 426 103 61 15.2 142 105 4.3 BL Mature
@® Sapporo, Ujiie A1 5.63 546 60 115 25.3 104 113 6.3 GL Mature
@ Sapporo, Tsubono A 15,91 577 87 112  29.0 118 158 5.1 GL Mature
@® Yuni, Nyu A1 6.68 309 107 76 18.2 99 151 5.0 BL Mature

Notes 1) O; Regular test field, A; Referential test field.
2) BL; Brown lowland, GI.; Gray lowland, P; Peaty soil.
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Continuously cropping over 5 years.
Early onion field less than 5 years cropping.
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Fig.31 Relation between TRUOG-P content in soil and vield at havest time(1978).
Notes | @ Brown lowland soil
| () Gray lowland soil, Peaty soil
Numerals in the figure indicate the field number in Tab. 31.
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Fig.32 Relation between yild and TRUOG-P content in soil at harvest time(1979).

Note See Fig. 31.
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Fig.33 Relation between phosphorus accumulation in soil and occurence of basal rot.

@ Brown lowland soil

Note {
A Gray lowland and Peaty soil
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Fig.34 Relation between phosphorus accumulation in soil and development of bulb.
Note See Fig. 33.
Table 32. Changes of growth index by treatment of fertilization.
Amount of N applied Amount of N applied
5 2 o
Date Test field 15 ke/10a 25 kg/10a
P,0O, P.0,
0 kg 10kg 25kg 50kg 0 kg 10kg 25kg 50kg
June 16 | (Dlwata 158 148 177 163 168 151 157 155
16 | (2) Mandokoro 40 41 40 39 39 37 39 36
16 | (3)Igarashi 128 129 133 137 122 132 148 132
20 | @Kitano early 298 307 322 330 298 328 356 344
20 1 (©Kitano mature 298 318 295 299 336 351 358 330
20‘ () Shimomura 55 75 110 196 51 68 127 174
26 | (7 Exp. Stat. HP 422 419 423 413 — — — 464
26 | (8 FExp. Stat. LP 341 365 390 421 351 — — 406
18 . 9 Kubo 241 234 257 264 263 261 255 254
18 | (0 Tomizawa 81 92 107 135 75 90 107 141
18 | (D Kageyasu 240 257 278 281 250 260 279 300
18 | (2 Nakayama 74 73 75 125 43 53 76 89
15 | @) Uesugi 180 180 202 180 190 172 195 193
July 20 | (Dlwata 376 392 367 376 435 422 420 443
20 | (2)Mandokoro 461 435 362 431 371 399 380 308
20 | (3)Igarashi 589 591 590 671 585 582 564 543
19 | @Kitano early 673 721 692 769 682 776 800 801
19 | ®Kitano mature 649 659 691 670 746 747 740 732
20 | (6) Shimomura 391 428 444 480 457 482 489 543
240 T Fxp. Stat. HP 548 558 573 534 — — — 567
24 | 8 Exp. Stat. LP 589 546 558 549 615 — — 578
18 | 79 Kubo 600 591 635 571 616 650 697 625
18 | () Tomizawa 513 617 698 715 521 603 660 752
18 | (D Kagevasu 710 715 722 735 699 727 738 715
18 | (2 Nakavama 529 539 587 736 523 598 598 631
20 | @ Uesugi 452 493 451 457 465 476 498 461
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Fig.35 Relationship between change of growth
index and type of growth pattern.
Notes See Fig. 33, and numerals in the figure
indicate the field number in Tab. 31.

Growth type
Hp-1;
Hp-2;
Lp-1;

Vigorous growth over the whole period.
Declining growth in the latter period.
Early poor growth and vigorous in the
latter.

Lp-2; poor growth over the whole period.
Growth index in the field 7 and 8 at June were

messured too late(7~10 dai’s after).
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Growth index at the middle of July(Xx100)

Fig.36 Relationship between yield and vegetative growth increment, growth pattern.
Note See Fig. 35.
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Fig.37 Relation between mean bulb weight and vegetative growth increment, growth pattern.
Note See Fig. 35.
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P content in onion at the middle of June(P,0;%)

Fig.38 Relation between phosphorus content in onion plant and growth index at the top

growing stage.

Note See Fig. 35.
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Fig.39 Relation between TRUOG-P content in soil and phosphorus content in onion plant at

the top growing stage.
Note See Fig. 35.
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Fig.40 Effect of fertilization on the yield in various P fertility of soil (1978).
Notes{ o —@ 15kg N applied
O—=0 25kg N applied
Numerals in the enclosure indicate TRUOG-P content (P;Osmg/100g) in soil of non-
phosphorus plot.
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Table 33. Chemical and physical properties of soil in test fields.

Exchangeable TRUOG Extra- oil” Soil Porosiz—) Type of !
pH Humus T-N CEC base me ons f}\tueth . U of fortil-
Location (H,0) mg  hot type ture rapid]y ity
% % me Ca0 MgO K.O water %‘]Ialla_
mg e
water %
}_‘
Yoshii 5.09 3.82 0.23 19.6 7.6 2.6 1.5 76 13.7 BF LiC 14.4 LP-HN
Horomui 5.82 10.21 0.47 26.8|21.4 0.8 0.7] 136 21.0 P LiC 22.0 HP-HN
Iwamizawa 5.55 3.24 0.19 17.0}13.0 1.3 1.1| 140 10.0 BL LiC 18.3 HP-HN
Exp. Stat. 6.42 1.62 0.11 16.0] 9.7 5.5 0.6 60 2.9 BL LiC 15.0 LP-LN
Sunagawa 6.59 1.47 0.10 15.2]12.3 4.4 1.3 62 3.4 BL L 19.9 LP-LN
Takikawa 6.49 4.65 0.13 16.0(11.4 4.8 1.3| 160 4.1 BL CL 15.8 HP-LN
Kuriyvama 6.98 4.03 0.23 15.6(15.1 2.9 1.0| 148 4.4 BF SL 16.2 HP-LN
Furano 6.85 1.43 0.08 13.1|10.0 2.8 0.8 88 3.9 BL SL 19.0 MP-LN
Honkho 5.70 3.55 0.16 18.0| 83 1.1 1.0 118 4.5 BF CL 18.5 MP-LN
Shinoro 6.38 2.29 0.16 24.8|21.4 3.6 2.0| 18 6.9 BL LiC 19.9 HP-MN
Okadama 5.30 2.09 0.15 30.4|15.3 2.7 1.7| 160 5.8 BL CL 19.0 HP-MN
Notes 1) BL; Brown lowland, BF; Brown forest, P; Peaty soil.
2) Rapidly available water; pF 1.5~3.8
3) HP; TRU0G-P(P,0:mg/100g)over 130
MP; TRUOG-P (P,0:;mg/100g) 80~130
LP; TRUOG-P (P,0smg/100g)lower 80
HN; Extracted N with hot water, over 10 mg.
MN: Extracted N with hot water, 5~10 mg.
ILN; Extracted N with hot water, lower 5 mg.
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Table 34. Seasonal change of chemical properties of soils.

Electric Extracted N | TRUOG-P
Soil and N pH (H,0) | conductivity Inorganic N me/100g
: mmho/cm mg/100g Before After
applied . P.O
ke/10a ferti-  harv- 205
lizer est mg/100g
Junel3d Aug. 10 | Junel3 Aug. 10|Junel3 Julyll Aug. 10 appli-
cation
LP-HN 10 5.53 5.83 0.82 0.33 19.6 10.1 4.5 11.3 7.4 76
25 5.40 5.63 1.45 0.45 21.9 15.3 6.1 12.5 9.5 76
HP-HN 10 5.02 5.58 1.12 0.51 23.7 17.4 3.7 18.0 13.0 132
25 4.64 5.22 1.31 0.69 32.6 23.0 8.0 16.1 11.1 142
LP-LN 10 5.64 6.09 0.41 0.28 6.7 3.5 0.8 4.1 3.8 73
25 5.25 5.87 0.63 0.26 14.5 9.7 1.5 3.5 2.8 79
HP-LN 10 5.70 6.02 0.60 0.39 7.4 4.7 1.3 4.4 4.2 140
25 5.31 5.71 0.93 0.47 16.0 9.9 1.2 3.0 4.2 131
BENHETH - /- FEAAR L R B ER M ORIZ DN T 6 Hip DG,
ZDOE) 5 HEESREVEFTICRE TR A [ 7THTROG. TIZ & - THENL Fig.41 12/ L

itd 220, AiEFig 35124 5w E F HIEIEK

Fig. 41
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Growth index at June 20
Relation between change of growth index and type of soil fertility.
® HP-HN soil with N 10 kg/10a applied.
o ” with N 25 kg/10a applied.
a LP-HN soil with N 10 kg/10a applied.
A 7y with N 25 kg/10a applied.
> HP-LN soil with N 10 kg/10a applied.
O s with N 25 kg/10a applied.
a LP-LN soil with N 10 kg/10a applied.
A s with N 25 kg/10a appiled.
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BRI R A B TH - 7D THIE Fig.35 DB & S5 TIX$5&, LP—LNTHEIZ 3513 5 55 %£25kg
ED AL TIFG. 150058 » Ty L, #IR4E FHNIBAANEREN 2, HP—LN gz h iy 35 %

#H (6 Hrhin) G.I150L0F THHEAS00LL T % 411 25kg A ANX BINEREAEN ., LP—HN RO S E25
ARAL [EU L WL ELSOLL R TREAS00L) A& kg AN BN RBIDBTH % 5 %2 OFEE A4
BIANIER, FIEH150L) b O EAS00L)F 4 % H Y HHENTEY, BHEEIELI & - TEFHAPZEL

SR RIHEIS0L) b TR IAS00L kA A B AY & LTw3,

U, EHEMEHEL 22 IO XL TERIO R CfER s Nz EE R
IHEEF I LP LB R T, i3 Tl 7z & HP—HNLiE=HP-LNLHE>SLP-LNHHE>LP

ICHIHEFT I S 212 0D ABEEREEIZ X - Tl < —HNIEDIE X 2 1), Bl L N3z olgshn

WA THY, LP-HNLEIZ EE L TR REBEEREAIZIEIRMEL T 3D (Fig. 42) ,
A LP—LN B 2R B R~ %A R o PO RIS T BRIEFEO L WHN gl ~

EFTCH 2, ZAUIH L THP—LN 11T 41 4 ) 212, HP—LN BT 77 A 12 %, LP—
HP .’?&’Ft”~f£1t1 N, HP—HN T3 2 RN B LN fiﬁfli DARERIEWIZ & TRLZ D DIE &
AL 2. UL 2N ASRBIELIEIC & (0, 10kgP,05/10a) TIZ~ A F A DhE A%
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Growth index at July 26(x100)

Fig.42 Relation between growth index in the active bulb developing atage and yield.
Note See Fig. 41.

57 mAB LN, FAEETNRIDOTEG L
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e AT A DR OS5 WA T AR 7 i A
i*i“%nt\tﬁwﬁ:x DL TR RO & Fr %«)tc U LR EREO &L HCHREAT
ST AL, WAREGATROINIZ0.70~1.17%TdH WAROAIHAETIZ O LA L THY, DA
ES0) J\i‘f CHOATEENERIZD AEATHE6 FEGATRE DHE TG4 08P H 5,
HOGIDOMIZIEFE OB (r=0.385%) 27 1, 7 2 CIRINEE S G A BRI RUE T IE KA R Ruhe L

DABEGATRDPEHOIE EIEE N RIFE & S DO AR L 2D P Fig. 44TH %, 25K 10kg
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Fig.43
top growing stage.

Note See Fig. 41.
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Relation between nitrogen content in plant and growth increment at the early
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Fig.44 Content of nitrogen and phosphorus in plant at the early growth stage(June 13).

Note [ |Content of nitrogen

&= Content of phosphorus
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Growth index{ X 100)
.
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/I/ i |

NABEHBIZHPEBIZH L T30 K<
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—0.349*) AR LA, THEFEMICASZ L 3~
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Nitrogen content in plant (%)

Fig.45 Relation between nitrogen content in plant and growth increment at the bulb

developing stage (June 11).
Note See Fig. 41.

FEDO LI EIERHOEF 2L S 2FEOE
HEAFRORIENVLETSH 37, HKOEKIZERIE
KABIZHEG S N2k BERED 2 DI CHES
N30T, HICEKMOERE A &L T1
HREOMG AT 5L (Fig. 46), #ib& &<
FIfRIZER 3 ~3.4% D & X (T FHREIF R E WV
MR EL N

Z DREFUIIIRNE TR E R DB RO 5 5%
ERECIROEKE AT 5 EHTH LI L &
BT HOT, HIER LT ERE TIREFPHIE
RKAPZSENT 05,8 S IZEENERMFIEHP-
LNHIEOFER10kghE 51X D &9 LRI KA F-%
VJ% ERAFHENINE L oo Z ORI FE] I)”)

BEHRIG I EELMEIAONTER

F 5 THVWLPHEBOY ABEARIINT L HKL
BWDT, EHOEEEGHELDABEREDOL

(LITFN /P& v ) &6 - THRNEEIRE 2
FHT 1 OOHFEELTAHZE, NPHEAEF
HOBBIEFig ATIORTEHEN TH L, 2O
Fig 45 AfRICN P4 Fith s ¥ — 7 & T 510
AR L, NP @ b I3 mEpEiios
BH &R L ZHP-LNLTIEDER10kglEH D& X
H L UFig 41T -~ AR K S L2 hEk
JEAAN-F D HENEB 23 L ZLP-LN LD
N10P50iX, N10P25[X, NIOPIOX A& E N 3,
Lad > CZOMBIEVIEIEEO S Db 5
THRILERLBREONE 2 & /2 L THEIIE
HBEROEBT LM EEZ 2L W TES, —



70 BRI B51 Y
o
e}
200 |-
=P 9 O *
= 0 L]
m“E’ (%0.
o]
5= A° A
- oA
-513 TAN A
> I
5 150
§_§ ' a b A A
A
A
=
100 A
s
/];(fl | L ]
725 3.0 3.5 4.0

Nitrogen content in leaf (%)

Fig.46
development of bulb.
Note See Fig. 41.

Relation between nitrogen content in leaf at the bulb developing stage and
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Fig.47 Relation between N/P content in leaf and growth increment at the bulb

developing - stage (July 11).

Note See Fig. 41.
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Fig.48 Effect of nitrogen fertilization on yield, mean weight of a bulb and number

of rotten and missing bulbs.
Notes { [ | P non-applied plot
Bl 50 kg P,0,/10a applied plot

*Estimated value from another test.
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Fig.49 Change of fertilization effect depend on the difference in type of soil fertility.
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T Fig.51 Diagram illustrating relation between
N/P ratio in plant, yield and growth type.
Notes +N, +P: Increasing of nitrogen or

phosphorus applied. —N,
or phosphorus applied.

Declining growth in the latter.

Vigorous growth over the whole stage.

Early poor growth and vigorous in the latter.

Poor growth over the whole stage.
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Table 35. Standard application rate of fertilizer corresponded to soil fertility.

Fertilizer Soil fertility of phosphorus
Soil fertility of nitrogen nutrient TRUOG-P P;0s mg/100g

<80 80~130 130<
<5 15~20 20 20—~25
P.Os 50 25~10 10—~ 0
K,O 15~20 20 20~25
Extracted N with hot water 5 ~10 N 10~15 15 1520
mg/100g P.,0s 50 25~10 10~ 0
K,O 10~15 15 15~20
10< N 10 10 10~15
P.0; 50 25~10 10~ 0
K.O 10 10 10~15
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