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Broccoli Cultivation Reusing Ridges and Mulching Film from Cohsecutive
Cultivation of Lettuce and Green Soybeans

Taro Sano, Hiroyuki Krva, Hirotsugu Yonepa and Satoshi KaMIKAWA

Summary

Broceoli cultivation reusing ridges and mulching film from consecutive cultivation of lettuce and green
soybeans was studied. Slow-release fertilizer of 70-day type (12-8-10-2-0.1-0.06 of N-P,0s-K;0-Mg-Mn-B)
was suifable as basal fertilizer mixed in planting hole soil. Application of 8 kg-N/10a of this fertilizer was
sufficient for the yield of broccoli with acceptable head shape. For this broccoli cultivation, 30 cm intra-row
spacing was regarded as better than 35 cm which was conventionally used in Yamato platean region. It was the
same intra-row spacing as previous cultivation, thus no new planting hole was needed. Furthermore, dense
planting was suggested as producing higher yield. As a labor saving method, plant foot application of 2-4
kg-N/10a slow-release fertilizer was determined as an adequate method to obtain equivalent yield of broccoli
compared to that of conventional cultivation in which 16 kg-N/10a fertilizer was applied to the plow layer.
Additionally, application of 4-8 kg-N/10a conirolled release fertilizer (2401 N-P»05-K,0, 140-day type) to
nussery plug trays was estimated to be another labor saving method. It brought higher yield than conventional

cultivation.
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Fig. 1. Basal fertilizer application to planting holes
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Table 1. Effects of brands and nitrogen contents of slow-release fertilizer applied to planting holes on broceoli yield
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Fig. 2. Effects of brands and nitrogen contents of slow-release
fertilizer applied to planting holes on broccoli head
quality
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Table 2. Effects of intra~row spacing on broceoli vield
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Table 3. Effects of basal fertilizer application method to planting holes on broccoli yield
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HARIBFINSE 4629 ab 1377 ab 310 a 121 a
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Fig. 3. Effects of basal fertilizer application method to
planting holes on broccoli head quality
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140 H N4 X, E/ARER 140 B N2 X8 X UEAN
FEAE 80 B N2 K CIBITNI6 RERETHoT=.
PIZEAE 140 H N8 X, E/APFEMR 140 B N4 BB LW
EANER 80 H N2 ROESEEZOEGERTHN -
< /F N6 K EFEThoT28, B/APIEM 140 5
N2 KT« v AF NIGRE L L THEEIANES
ol WTFhORIZEWT L IEREEREN 100%
ThY, RIS R ok,
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EiE BILA~ORPERNTOY ) —EOEFIZRIFTEE (2016%5)
Table 4, Effects of basal fertilizer application to nursery plug trays on growth of brocceli nursery plants (2016)

f— §H10H g8A18H
BE EX(om) FEHR(mm) JEHEY HEd E(mm) FEHE(mm) EEY

FAMNAEIEROHANE 202" 848a 354 a 42.8a 33a 1925a 61.8a 471 a
EAPEAB0ANS  1.8a  713ab  31.0ab  443a 38a 1849a 62.0 a 46.2 ab
EAPEABR0ANZ  1.7a  643b 26.3 be 424 25b 14580 505 b 41.0b

L 1.8a 6280 23.8¢ 427 a 20b 843c¢ 338¢ 43.4 ab
HERE : 20165E7A27E
A

YI ) AFIEEFE (SPAD-502) 1o & W RIEO R A 1T R
R DUFMICSY R T OF RN D D 2 L 2FRY (Tukey's HSD test, n=12)

Hhk EIARERORZHEEENESEN Ty — T 20164
HOEBI-RIFTEEQUITE) @EA-F3251E80 ANBK O PIIEIER0 A N4E
Table 5. Effects of the fertilizer effect pericd and content of T f?éé;fﬁ%&mmg B NI
basal fertilizer applied to nursery plug trays on & 60 |
growth of broccoli nursery plants (2017) %
- a0 b
AR wy PR ORIR L., R
(mm) {mm) 2 |
EAPIEIE140 A NS 2.7 115a 40ab 409a
EAPIEEIEL40 AN 2.5ab 108 a 33bc 405a 0
EAPIIENE140 ANS 2.4 ab 109 a 37ab 419a 160 rpm
FLRIEIIE0 B Nz 33ab 1098 42a  42.5a ’g’ o NS mtmmmﬁfﬁﬁ
Eie 200 80b e 4132 ° - Bz PRI 140 H N2 & RILIES0 B N2
FRHEE - 20174E8H9B g 0 _ = G« L FNIE B {GFINIG
BIEE : 20174E8H30R & ik B
R W ﬁ W é
TS A IEERRER (SPAD-S02) 12 B IRAIED AR 1 R & 7
Wi B XFMCSUK R TOFTEREM DS 2 & &FT (Tukey's HSD test, n=10) 20 -
2

EHAET TR Ve-va EEHE O EERTRE TR

HAR ELA~GEEERN IOy —-DEEREIC
RIFYHE
Fig. 4. Effects of basal fertilizer application to nursery plug
trays on head quality of broceoli

E6Hk EILA~OEEEASTOvaY)—DOWREICRIETEY

Table 8. Effects of basal fertilizer application to nursery plug trays on broccoli yield

. A E¥E ERIEE

i X (kg/10a) I fik(ke/102)  FEHEE(HE) EHEE(cm)
EARNEIESOANSK 2024 b* 202 a 302 a 122 a
EAMEIESOAN4E 4255 a 357 a 293 a 12,6 a

2016%F A PMEIPR0 AN2IK 4783 a 563 a 268 a 12.8 a
L - = LFNIGE 4757 a 800 a 284 a 127 a
BITNIGR 4995 a 670 a 317 a 133 a
EANEEI40ENE 4470 b° 1495 ab 336 ab 12.6 ab
EAWBEIEI40EN4 4292 b 1399 ab 315 ab 12.0 ab

20174 EAREEI40BEN2 4014 b 1293 be 291 b 116 b
AP EAES0 H N2 4285 b 1373 b 309 b 12.0 ab
ik - < NFNI6 6042 a 1606 a 361 a 129 a
{HITN16 4163 b 1138 ¢ 299 b 12.1 ab

A—SHEO R ATk TOERRENRD S - L £m T (Tukey's HSD test, n=3)
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1. ERAOBEREOBAEIZONT
NETHEEOFEICOLT

) —7 L ¥ ADESERECBWT, kHFEL (2017)
i, BTfEOHERIZIERIFEFT L, EHEIA{EORER
BT RZ BRI CITY FEEEEREL TS,
Ei, MEwAFEEGAA LA TRV, #
=) (JIES, 2008) &v—wl (EIG- %
HE, 2001) WEWTEDMEIEEZ EHERORA~L
RT3 FESEESA TS, ZhbiaBEIC,
Joyal) —kEMETHEROMET, EEELELT
B IRE AR A FEE R L, B KB
WO, FERIHER T BRI OFEH & N
EMELELEIA, N BoBIEZOWTIE, B L
B EHEEOR R RIETHEBITIA L TR
7o, BEREFHMEISUCRBITHAR T 28 FEICBW T,
HITO2BHE LB LT, N ROETEY—< T
PR 3 I GEIAT - TR, 2001), #BHIF = ¥ U T 3~5
) (JIKES, 2008) OHIERFRETHAHZ LHRE
nTW5, ER3ICEBWT, NRSE T 8kg/10a O~
A7aayy v—F1 280 (70 BH A7) BRI
BRI LM 7UEF I NS RO EELEONEL, HE L
v NVF T OFERFLC, BITOEE T
JBIZ N AT 16ke/10a DEBEHEH LI-F# - <
VF N6 KEE L THBERENTD O 2o
TLLRELIAL, LR F v A REEEE L
Teh e~ AFEEHRALE ey a ) —0f
HIZRBWTh, U2 RINT S 2 & CRATE
HOBRNELN, BITO 58N 45 skeg/10a

ONBRISBRTEEL LTESTholc bR D.

AR DFEIFIZOWT, = 7 rr iy h—F0 280
(70 BZ A7) #RWEEAI==3 Y 413 (70
HZ A7) ZRAVWEESEEBL TRMEHE, E
BEEOREBLIUVEEEEOHEENRKRE ol
5 x4, EERAPBE LETEORELKERED
BlEHolz. Ty aV—RBRURESIRZTLHE
TEwofEEREMB 2N 27T 52 LBBEHINTE
W (Shelp b, 1992), wAZrno s bh—4F /- 280
(70 BZ A7) IR UEDS 0.06%ENLTNE—
FC, zaurd 413 (10 BH A7) KRR UHES
EENTWeWZ EBEBUIWMEEREDLD. &b
2, 7ryal) —TREVERRET S LBERL
R ENEDT B e Bmbh WA (Shelp &,
1992) #3, KEBROERLEHTE. Loz &M

b, w4 ZunrF h—&0 280 (70 REAF) B
WMAR~OEEE L TEIVEL WA EEL LRI,
Bz DT
FinERE#gE TCOBETO T oy = ) — ORI 35
o Thd., —FTC, LARALHF v A& E~vAF
BEEFIR L TRET 2B OWMIE 30 anTHS.
Sty Y B L E R L T R DR O L~
NFEEAE L TEET 58I, BRZ30me T
BLERTENE, Taval)—2EETHE =
NFI T e R 3R BMENRV. FIT, E
Bk 2 TiE, HEANREETEERHCRETERELR
U7, EHHEICKEARIETEEZA LN TR
Pol—FT, i S E RN 30 mOFHEIT 35
mDBE LB L TREL, BEE L TOETILE
B&30medhiThRETHEELONE. EF
E#oEERER I OIEERIE, HFE 30mé Uiz
Bl 35cmd LB L B U CRBE Chote., &
EOFNRBEHFELODERELRAZILEEBLTDIL,
PR & 30 cm & L7-82-S IR ER N4 5 & & Bl
Eh, AEBRCH, HEE30mE LEESI, 35m
CLEBELVEFTEEORERKE W & PHER
T&l. LEdoT, VIR T ADHEIEED
MEvNFEBRRAL Ty 2 ) =2 5
OFEEINL, VAR L F < ADBEEICEE 30 e
TEWEEBX bR,
NEARNOFBERBOBRAERIIDONT

FEER 1 L ERR 2 TR 2 LIRS LTHRIR
WEMLCHEME LE, ToBAFETR, ERst
We BT AERCFEMZ2ESTLZ &, BRROE
B LY HROKDEFTERH W ERMAEHETH
HLEHEEINDBEWVWIRERDHD. £IT, =A7
ooy d b0 280 (70 B A7) #EMEELT
Hi B ABOMAFEICSWT, EAfkicokdy,
POBEETHLIEETEDLEELONOIFEELT,
BERA~OBAR B WE Liz. N BO#R T 4ke/10a F 7203
2kg/10a DEBEFETICHA LI L 5, 8kg/lla @
EIEERE7UCRERT A6 & R L TRISOIE &
EERERE LN, N ROET 4kg/10a 720X
2kg/10a DEMBEBRTICHAA T 5 0715, RIT OB
FiEL B L CEEEEONELRETHY, A
HE~DEE#RD 5 A ChoAKEONERED
hisExbNA.
HERA~DZDHEEBOBRIZES T EEBHICTOL
T

(MHEFGEMIZ 20T
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EB 3 TR, 20178 Fuan iy h—# 1280
(70 B A7) ZHERCHETHIE, N BoBET
8kg/10a ZEAETICHER 35 7k bt L= a8,
13%DERBHREIE L. Zhid, RO GEK N
R ET 1.8gMROEENEP Lic 2 LiC LD RER
ErELXONE, ABRB~OEREELE, <«
Ar7aa s h—&N 280 (70 BEA ) EHIRIC
RFT 5 5ETIE, BRAESITTbhRNENS
ZERBEINDD, I LEESITHE, M
ERBRORDL L 2 D EEFEE DR B AT D Z & BES
Na. EREBITIAHEALTHILERDD.

(2) BT BARIZ DT

FBR 3 TIE 2016 4EIZ N a4y BT 8kg/10a D<A 7
ruly h—& 280 (70 Q¥ A7) % EHEROKE
TS A FIERRE L. EHEROEIZE
MTHJELLEELT, NEKEELZETRDLL
Bholob OO, FHEHRERCCE L, EEREE
ERRLREr oM. BERS OELAEE D EIEY
2, 8kg/l0a THih 1.8g/KD N AR DI &4
FTLEWI DR VIEWEERICEA Lo s & T, BER
EPZT-TRERDS. vaAun s h—40
280 (70 B &# A4 7)) OWRFT~DEANIL, 4ke/10 F72id
2kg/10a THRLOZEEBRB/ONTEY, HELEOE
BOBRTA~DWATLET 5 & TH B,
2. EBEROILHAADOHERIZDLT
DEOEFIZDOINT
BRELRERERICLI2BREATOERR 2 ER
ELT, F4NY, R, FeRXEFEBIVLZ AR
BNTEN AR TFz— By FOFEBEL~E
T EE E BN U & 4 2 R R 03 B £
ShTwad (EEb, 2005 ; LA - &3, 2007 ;
I3, 2011 ; KiE -« &%, 2017). Yayal—iZo
WTh, VrERED Y OFEFBEOSRESANEL
REFREDEEROEEBEHERER Ot L AeRE
JBERREE SN THD (BERAD, 2010). Zhbok
BT, EHBOEEOCEMBAREL 2D b,
LVEALLETADRE~AFEEFIR L
By 5E I ERERFEE LTRHATE S L
Eahd., £FZT, 7, 2AR~OEROHEEN
7uaya ) —OROEBICRIETEEIC SV TR
L7=. 2016 4EIZ, 80 H¥# A 7OEEEZEHRLICE
ML, 7 HTFERNCHERE L 25, N AR T 8kg/10a
OEEZFEALICRRLEZESOE O, &
T 14 RRICBWTELEL Y K&, 4kg/10a &
2kg/10a OEJEZIEF UL HEICITENE L OFE R

ERxH LB bREholbbon, WThoBAE
WTh, BEYERICIERRSBEL LD EE
A bivd. iR 22 H#ZOEIL, N s # T 8kg/10s,
4kg/10a B XL T 2kg/10a OEEEEHALICTEMLE
A, \AmEE L TREL, HRERLTY
. IhbDEE 8 APRICAE~EMLILL 25,
N R4 T 8ke/10a & 4kg/10a DI E HE A HITIE
LI, EERICHET 2RSS BTz,
AHEBRCTHRWE 80 B # o 7 OMEIRENT 25°Clz B
THEREHH 25 A CEHBHBEL LENRS. LaL,
BIEHOFE TR LV EMIcABEED, BTEE
MR OEORELZSIEEBI LAz 5T, TEfE
DOREFNTHEEMNES, REEEPREXY, &
EIEFEF LD LO LRSS, 22T, 2017 £
WX, 25CEM TRV TR 5 B THEERIAE S 140
B A 7OWmBIEEEZEELE LTEEH L~EMYT
HTEEMRELE 140 BF A TOREEEZEEHR LI
R LGS, 521 HEOE ORODT R0 & L
L CHEBILREDoTM, NS 8ke/10a D5
EOELDEMEIT 4% TH Y, 2016 FED 80 A ¥ A
T OEEERWCHE O 22 AR OB Lo
128% & o33 L {Ehof. FED 80 BFA 7D
EIE% 2kg/10a BIfL GG E2ERELTD L, 2017
0140 B ¥ A 7T OEE 8kg/102iBF0 Li=BE D
FE21 BBEOEIIE 6% KEho7z. —JF, 2016 D
80 B# 4 7OEEE 8kg/l0a B LA, 1§
22 BHROELZRUKRE ST, ZhbDZ &
B, 140 BEA 7OWEBIERERB WS ZE T, 80 H
Z AT OYWBIEREBWSEE LY EOE OB
Bz LhBEELLNE.
DUEIZDINT
EEEEOINEIL 140 BF A TOEEORESE
N R4 T 8kg/10a F724E 4kp/10a & LIBSI, 1B
ITOIIEIT Lz > TN SR T 16kg/10a DEE %
ERBIHEHL, < AFr R iToBe L R%EDIN
EREB LN, £, < F o 7E2TF0F, BEY
35 cmé& L7oIT o8R8 5k & bl U2 i-A i iaiv 4t
HKEDok., BERTIEEXZRINT358I013,
N 5T 4~8kg/10a OF @ ULEA 2401 (140 B & A
7) EFERLIEERNTA0RELTHWAEELD
i,

. BIEDHER~ADHEHEELAADERDOLEIZD
T

R 3 L FER 4 TEE L BERR—-ThEZ &
e, HEE, BREPLBTAZLENRTELN, ER3



(28) LR RS CRgE o —FTEHE M50 B (201943 A)

D 2016 HOEBRTA 7un s h—#1 280 (70
AZA7) 2L LB, 40D 2016FEDE
BRTEBHUEA2401 OB Z A7) #HEME LS
e LT, EXRREIELXTBEOREKRSE
OEFHRLIRWERR Do . EEOIHEENERIC
e BIEREE, BEREROMBESZMEEERE
THZERMLENRTED (Zink, 1968), £/, &
EORZICL > THRETHZ EBFEINTND
(Shelp 5, 1992). TEEREOBEITRRD LB D,
RUBROREZVERTHD EEZ DR TN, T4
b, wA7unry h—&n 280 (70 BF A7)
PEEELEHSAICE, BB ULEA 2401 80 HZ A
7)) RERE LIEESICHRTHRUVEORENER
L s 5 REREORER DoV, REREE
o T, BRI, ERIO 2016 FOERBIUE
4 @ 2016 FEOERIIF - O WS CERE LA, E
Bl BT, EELREIEEREBENHES
MTWABZENG, ZOBRGBRRVENFTRTSH
FlcholbD R END., w7 b—
Z 0280 (70 B & A7) 3R T FKE 0.06%ELN, B
BUEA 2401 (80 BX A7) iR UHREEE V.
ZhbooZ bhd, FURRZBEESHSEET,
VHE R H v AOBEERNEBEOME AT E2EF
ALT eyl —0FBEETI>8E, SURLE
ez b—& 280 (70 BHA ) &4
RICEATEHFERLVERTHDLEZELLND.
4, EHERRIZONT

EH 3 L ER4IZOWVWT, 2016 EOERBRTIIAE
W OREE AP TR oo, RERIEEC
DWT, Dufault (1996) 13, £AFHOFEHFEERE
BAEHORRICEEREL, BEEOBmOERICBWLT
i, &EHoEMRAKESEITLEEVIZEY, Tt
RO EENEROBOTEIZLERELT
BY, HiES (1993) i, EEBRPHOEIRNE
HEMMPMNT L REHBL TS, 35 3 L ER 4
oW T 2016 EO K TIE, 8 B 18 BICEREEATV,
IRFERL 10 A hEh b FTAIIT-oTWS. 20 ek
b, BEBEHEECETHMCERIIZ LS,
FEBHEEPEL BELLDLDEEZBNRD. —F,
8 A 31 BICEMZ 1T o7 2017 EORBR CHARERIE
WORERBD NPT, RIBOHEROFERME
EREMTAHVETDDIN, SARCEHEETIZ &
T, AFHRY, FrEEERHoRRLEETD
TEMTEBRHLOEELILNS.

i, KimBE#EEsoEIT R Fr 7217k

RV, VH AL AOEFRRIEROBRL
FEEFATIHE TR, BARXY 74 AT
FLFRITH. TR LER 4 KBV, 2RI
FTRECOREPBETER LA F o I 2T RA L
2 NF U T RITHRWIETREE & T, RABER
B DICHMAR LRI TELRVE, TEEBEEOR
BEA T EIRD b ork. £, HEELE
WARIZ OV T HEEE, v AT Uitk 3a08E
D bR bol. LER-T, ZOERIZEW
T, BARY 74N LBEYALF I, Ty
g —OEFLIEEORFTIITAORBEERIES 2
WwWeEBILNRA., LIL, wAFTETFoRLED
EAES OREEEIcONT, 8 A 18 BICEE LK
2016 FEIEFE TOWKERICEXRRFARELL.
—F0 8 H 31 BEEERBI o7 2017 X, &S
KESSEBRENTERE. BERY 74 L AT
NFTETFHIBRAIE, SH TRCEETHZ LT
FEEBIEFCELEEZOND.

Pl &b, KiiEREMEIcBITSVZR L
ZHFTADRETNVFEENMATLO /vy 2 —0
FEETIE, B 8 ATHIRTIONLL, Eftk
OFER & R EOREREOME & RO E
BT A RETHHEEL LN,

WE

VAR T A RERRE LD LD E <
FEBFIALE oy ) —OHEEZRSE L. HE
B RS 2RI+ 52 L2 BELT, EEo
fEEEE N EARERNLEEZA, w12y
F—# 1280 (70 B # A 7") @ 8kg/10a DR 455 L
Tz, B, S ERTH6ERR L,
BT LA NEMSECEI b LIRET
F7AOBBTHD 0 TIWVWEEZ LN, B
R EROKERFEERFFLELEZA, w4 runa
v h—%0 280 (70 HF A ) & 2~4kg/10a, EHE
BOBRTICEAT 22 & TIRITLREOIERED
n. £, EArA~bbhLDEREEZEHETSZ
ELFHETHY, NIRRT 4~8kg/10a DFEH UE A
2401 (140 BH# A7) 2 BEALICRMTSZ & T,
AT L VIR R E ol
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