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Suitable Varieties of Autumn-Winter Broccoli (Brassica oleracea L. var.
italica) , Effect of Planting Distance and Fertilizer Application on Harvest Time
and Flower Bud Quality in Miura Peninsula Area

Kazuhiro OHTA, Atsushi TAKADA
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Summary

In this study, we selected suitable varieties for autumn and winter broccoli cultivation in the Miura Peninsula area, and inv estigated
the effects of planting distance and fertilizer application rate on harvest time and flower bud quality.

It was important to select varieties of broccoli that had good characteristics of flower buds and few physiological disorders. As a
variety for autumn and winter harvesting, the middle cultivar ‘Arthu’ was suitable for harvest within the year, and the late cultivar ‘Clear’
was suitable for the January-February harvest. Flower bud weight and flower bud quality were strongly influenced by the planting distance,
and the influence of fertilizer application amount was small. When the planting distance was less than the ridge 60 cm, the plant spacing
40 cm, the harvest time was delayed, and the flower bud weight, flower bud height, and stem diameter decreased. Comparing the ridges of
60 cm, 50 cm, and 40 cm with the plant spacing of 40 cm, it was suggested that the degradation of flower bud quality, such as the flower
bud shape and an increase in the rate of physiological disorders, was increased in the ridge 40 cm. Therefore, the optimum ridge was 50
cm, and in that case, when the plant spacing was 40 cm and 30 cm, even if the plant spacing was 30 cm, the marketable yield was high and
there was no problem with flower bud quality.
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HLDY (9/7) 11/25-1/8 299 110 72 43 0 22 29 5 3 60 0
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8/15(9/12)  11/24-12/19 350 11.8 7.1 3.9 0 2.1 0 0 78 0
Bixko 8/25(9/27) 12/15-12/28 366 11.9 7.7 4.1 0 1.8 0 0 100 0
9/5(10/7) 1/4-1/23 371 12.0 7.2 4.3 0 1.8 0 0 95 0
8/15(9/12)  11/24-12/19 370 11.4 6.8 4.2 0 2.9 0 0 0 0 O
T —— 8/25(9/27) 12/19-1/4 388 11.3 7.2 4.6 0 2.9 0 0 8 18
9/5(10/7) 1/4-1/31 367 10.9 6.8 4.5 0 2.3 0 0 0 3
8/15(9/12) 12/5-1/4 382 11.0 7.2 4.7 8 2.8 48 0 20 0
Hurre 8/25(9/27) 12/28-1/31 382 10.8 7.1 4.6 10 2.6 83 0 5 5
9/5(10/7) 1/31-2/20 410 11.0 7.9 4.6 0 2.2 100 0 5 0
8/15(9/12) 12/5-1/31 394 10.7 7.1 4.5 0 2.6 0 0 18 0
el 8/25(9/27) 1/4-2/6 425 1.1 7.1 48 0 2.4 0 0 0 0 O
9/5(10/7) 1/31-2/20 422 11.2 7.7 4.9 0 2.2 0 0 10 0
8/15(9/12) 12/22-1/23 374 11.3 7.3 4.4 0 2.1 50 0 40 0
MKS-B106  8/25(9/27) 1/23-2/13 405 11.5 7.9 4.3 0 2.0 70 0 15 0
9/5(10/7) 2/6-2/28 421 12.1 8.4 4.0 0 1.9 90 0 15 0
. 8/15(9/12) 12/28-1/31 373 11.0 7.0 4.8 0 2.1 13 0 40 3
71{ i“ 8/25(9/27)  1/23-2/28 392 11.4 7.4 48 0 2.0 0 0 25 0
9/5(10/7) 2/13-2/20 400 11.8 7.6 4.7 0 1.8 0 0 15 0
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AR 40 cm 2% 11 A FA), R4 72 0 KR X o EAlH 60
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AT O KK 40 cm & BRI 30 cm CIZULHERF 12 K & 7
EWE Ao 7o, BRI ER AR X O AT 60 cm,
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R 7= 0 Jiti IR X O wA R 60 cm, £ERE] 40 cm T 4059, WA
fil 40cm, ®ER 30cm C©333g L7320, WA, RRREIAZ
NENIRL 725 LAEEBEITELS 2D TH 72, {E
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T7.2~7.3cm, WA 40cm T 7.2~7.4cm, BEH472 0 i
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(A)EE S I X
L e E—— o 4 e 0
g I e N A
= 50 A —&— (60x40cm
= ﬂ: —O0— 60%30cm
B )5 - - B-- 50%40cm
-=-0-- 50x30cm
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0 v
11/8 11/12 11/16 11/20 11/24 11/28 12/2 12/6 12/10
(B)FK 7= 0 Hifie .
100 A
g 75
4
=50
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0
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60x40 4,167 413 12.3 7.5 43 2.0 3 0 0 1.7
60x30 5,556 390 11.9 7.5 43 2.0 0 0 10 2.0
s 50x40 5,000 370 11.9 7.2 4.2 2.0 0 0 13 1.6
AR X 5030 6,667 364 11.6 7.3 4.2 2.0 3 0 8 2.2
40x40 6,250 364 12.0 7.4 41 1.9 0 0 23 1.8
40x30 8,333 343 115 7.2 4.0 1.8 0 0 38 1.8
60x40 4,167 405 12.2 7.4 4.4 2.0 0 0 5 1.6
60x30 5,556 395 12.1 7.6 43 2.0 0 3 10 1.9
=) 50x40 5,000 362 11.8 74 4.2 1.8 0 0 13 1.6
R X 50x30 6,667 363 12.0 7.3 4.2 2.0 0 0 30 1.7
40x40 6,250 360 12.0 7.3 4.0 1.8 0 0 30 1.6
40x30 8,333 333 11.7 7.3 3.9 1.8 0 3 40 16
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7oV AR 70 % L ERITML R A TH o 7.
EEME L LT, (EFEBRITAEERAL X O®EA# 60 cm
LA 50 cm C 2.0, @AM 40cm T 1.8~1.9, #H47= 0
it JE X DA [#] 60 cm T 2.0, #@AfH 50cm T 1.8~2.0, ik
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Wiz, ARREERRES E ORI X 3 I S 100

YT OBREHUHR Y BESA K2 b Es s | 4 &M
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M40 ecm 22X 1 A TRING 2 A FRIEo7-. [EUEE
AR &R 7= 0 JE R X & b R s OFER 40 cm & Bk
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0
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" e 2 g N AT
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(cm) DHEE: H 7 = .3 U
60x40 4,167 535 12.6 1.7 5.2 2.0 5 0 0 2.1
60x%30 5,556 469 12.2 7.3 4.8 2.0 0 0 0 2.6
il Y42 50x40 5,000 455 121 7.4 4.7 2.0 0 0 0 2.3
i A X 50x30 6,667 475 124 7.3 4.8 2.0 0 0 0 3.2
40%40 6,250 437 12.2 7.2 4.6 2.0 0 0 0 2.7
40%30 8,333 407 12.1 7.2 4.3 19 0 0 0 3.4
60x40 4,167 540 12.7 7.8 5.2 2.0 3 0 0 2.2
60x%30 5,556 481 12.3 7.4 4.9 2.0 0 0 0 2.7
¥RM 70 50x40 5,000 462 121 7.4 4.8 2.0 0 0 0 2.3
it JE X 50x30 6,667 484 12.6 7.5 4.8 2.0 0 0 0 3.2
40%40 6,250 436 12.2 7.3 4.6 2.0 0 0 0 2.7
40x30 8,333 406 12.1 7.1 4.3 1.9 0 0 0 3.4

z: 2018 45 8 H 30 AHEHL, 45X 20 4%, 2 SIE CMA. y : EERITELTE L THEELZSDHERES Tem ICHE L L EOERE. x: 1€
ERIFZFROMMAZ 1 REB,2: 1,3 B> 3 B TIAG L7-. w: AEBRREE IR AR AR Lin. v TN 2 /E# 8 X 10a 247~ Y
D FRIE AL X (100-4= R FE F 8 AE /R 28)/100 THM L7z,
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M Toh-oTz. L ITEERIEX OmfH 60 cm T 7.3
~7.7cm, #AfH 50cm T 7.3~7.4cm, @Al 40cm T 7.2
cm, BRM72 0 fE X O mAfH 60 cm T 7.4~7.8cm, #AfH]
50 cm T 7.4~7.5 cm, ®Al# 40 cm T 7.1~7.3 cm & 72
D, BESKS 2 5 LIEERITOCES o, X
VAT HE S AR X O AR 60 cm T 4.8~5.2 cm, #Af#] 50 cm
T 4.7~4.8cm, AR 40cm T 4.3~4.6cm, BEX7= 0 it
JEX DAfH 60 cm T 4.9~5.2 cm, @Af# 50 cm T 4.8 cm,
BAM 40 cm T 4.3~46 cm L7200, BB 72b &
XRITML A ThH o2, EEREE LT, 68
TEIRIIAEERE A X & AR 72 0 FifE X o 40 cm, #
130 cm T 1.9 L7220, ORBRX &R TOPRE
Lol ARBEEIXIZIERELR-7-. 10a ¥z
Y ORI B AR ER AR X, BR 7 0 BRI & b i
40 cm, FEM] 30 cm 35 L OVEAfE] 50 cm, #EfE 30 cm T%
NEN 341, 3.2t LORBRXICHTEN-> 72,

Z £

AR TIE, ZEEERICB T 2KEA LY T r Yy
) —HRFICHE T O MEARET D L I, FEE
Bt ds 2 OVl A 8 3 IR Ip 0488 LIS M T2 %81
DVWTHE L7z,

FT, ALY T a3l =R o A EE
95728, 2015 4 & 2016 4D 2 - CTHEBEMED R
2 hhfE - R AR L TR EGEBR A L 72 & 2
A, SAHFHNL 9H FAICEETH LT, 11ATF

B G 2 AR E CHEGINET D Z ENRAETH- 2.

e FEARR R ISR - RAEIC K D RE S BT, B
s E DI T % 5] &l 2 AEBLEE X 2 F O R AT,
TEHNZ 23720 B G0 fEIZ L 0 [RER ORI 23 B AL, 4
WREBZZE L TH, EEMWE TR L DR
i =T e (F2, £3) . KA LD EEETIE, #&HE
REMITEIRY, EIRENTH Y, KRR DR
BaZ T, MGME D &R A B SR 2 5 E T
L72ITiE, BIEHIZ 1T D IR o AE o E &
DPCT HREND D.

el EERGRIEBR OFE R D, =B HUIRIC B T 5 FK
ALV Ty al) —FKEIZBWT, [EEENE TE
wHiEAE <, AHEBEEORENDLVEEE LT,
8 AP AFFFEDFERNE Y TI1E 7 —¥—", 8 H Tk

D 1~2 ALV CIX ‘707 BNETHEBEZLN
7=

SR T, AT 7 TR A 2 (R
BT 20N ERTH D, RO HHERE O Tl
RIROIEZGL Z &%, BERE L, FFICEET
bbb, Tuyal) —OBRINEZEINSE L85 TEE L
TIT A IO M IR & & 5 5% (Kahn 5 1991, Jett
5 1995, Francescangeli © 2006) <CTEAEHEE N2 T
BeafH LTI 2 N3 5 071k (=5 1988, 1k
2015, Takahashi © 2018) , TH 22 il L CHIAL & fifi &
S, 1 G 2 BB AT 5 F1k (Takahashi &
2019a) 72 EMHEINTWD. 2 TEEIE LT L
INHERRIZMIAERE £ T 2 IR N R VW2 &, £
7o, BT XD 2 LI IVEZE S I D Z &7z
L, HIEEDHZINHET 25 G LITR RN bH 5.
FA XYL A A ERBEDOES WIS EZGD Z X
THEEM A LS, BRICERE TS 2 LAk
DD M TIE, R BRI L & (T & 2 IR
MELTWD EHBIL, MEAED Ty a ) —HEED
R AR Z T, RO RR BT I ST K D IDCRE R ]
R NE~DEEIZ O TR EITo7-.

ZOFER, IHERFOIERE ST, WS & b e
Rt X 2 B LR 2T, HIEEOEELIZTZT
ol (M1, X2, #£4, 5 . KRABRTHiML
TeMEAE B OE VT, RK 2 5 Tho7ohy, 10a Mz b
DOEAEAB RS- LT 10a 24729 Ofife &
%, A& T N:P,0s:K,0=15:12:15 kg/10a % Jifi f§ L C
WHE A EEx b, BEERBRRO LRICE £
%A B 2y B E LTV gy, MHiiko 7 e
val) —DAEBRRE~OEEIC L DEBIIALN
minofo LHETE S,

— 77, HAERRREITIER ) OAE R B, B, AR,
EERR, EHEEORAER EOIENEICREE
B 7-. Kahn 5 (1991) 1%, HWEEENEL 25 L1t
BEESLERNNSLS R, RN E L EAD T 5 2 &,
F 7=, Francescangeli & (2006) (%, A% EH»RE < 72
D EAEERICEBII R VWHAEEERBLTH L,
512, Takahashi and Sasaki (2019b) & %722 AfEICE
W, EEREEERICTIEOHBERSD Z L 2HE L
Tky, ABROBRbLENLDLE —ETH. Trya
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BUFIMALY 7 vy a ) —O@EEHEE & AR J OMEAC S IR R oA E

ST M FE TR

U~@#$%ﬁ%<%ﬁéﬁék®mﬁ,ﬁ%%ﬁi
\CHER A etk U (BRH - B 1981) , fEETAK
%®$ﬁ@$ﬁ%ﬁml¢5%£ﬂ%é(ﬁ%'%ﬁ
1968) . %ﬁﬁ%i%i%%mk%< 2 20N Py /N
5, BHIC X2 EEEBENERTICADREE 5 27
EEZLND.
R PR T AR & R CRER S D 2%, fEEE A~
DEBNRRKREVOITME TH 72 (F 4, &5). £z,
A % 40 cm F TR T8 EHIEERIRNOOARE & 722
v, ‘T—¥—" TEHAHEETHLHT TV E—X
DFAEREINT D7 EIELEMEN L. 7T v
E— I — RIS iR, RS FAEER &bt Ty
0%, R 21TBITHRREMILFE L TH 5 7 HFAE
HEENEE L Ebns. ARBRTOT Iy E—
XD ET DROXIETHE INT-IEETOH
ENREZL BN LD, MEBHES 2D ETOD

WHBIZE DA NV RAETHT T U B —XDF AN
BIRENDAEELR DD EEZ BN,

RAHPRRE & AEE M E O RN, BRI T 58K
ALYV Ty al) —HEOREMHEIZ0cm TH D &
Ex b, TOYA, HKEEZ 30cm & LTl A s fE
CRT AR RS <, EEMEICIIREDR 20 -
o, ZOZEND, BHRIZBITOKALEY T r v 2
U — % o f o F b FEBE 12 AR 50 cm, kKR 30 cm &
Bz b,

F7o, FAEBEHETIER I B REL, ML TR
AN L < 72 % LINHERFITES o7z (X 1, ¥
2) . FAGHILHESRAY 50 % & 72 5 IHE H X, #ARE 60 cm,
FEIE 40 cm & b~ CakfE 40 cm, £ 30 cm Tix 7
——" TLHEMBRE, ‘ZV7 T2HEMEEE<
720, FeE A EEEEC & 2 AR 50 cm, A 30 cm T
I 7 —H—" TS5 HEE, ‘U7’ TI10 HRREE
KB ERBENT. ZOZ b, IUHERE N0

BND Z LB LN O A RS 2 Mt 2 45
W LEZLNT.
LLEnD, =R OKE T vy 2 —HE5 T,

A A O CROE R TR T A LT, B
HREEREEZR 27 ny a ) —BNINHETE, &Vl
RINEESLZENTED. KA T ey a ) — I
it DN E TH Y, MEEEREL, BETHDH R

ERLEMZ . KD A a0 0% v XY ORBEEY
ELTEAREDIL, BEREOUESCHIR & L CEE
i B OEMBERICENI D LIRS,
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