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REPER R EN TV D.

INHOWMETIE, REOELMLE [XHO0 13RK
MTHDLZ L, F 2 LEOHEFENRMEN &, &
R ICALER T A NENH D W LR ERHETHY, K
BCEBAFRRREINHENMLELEE 2 bhi-. 22T, K
HRTITENICEBR T 2B HMNCE 2 TEFE £ T
ATV, F 2 b O 7 M X0 AN ORI
R @B IE R OVERE ORSFEIC W TR L7z
DTHRETS.

1 & BEfoEBENEE
MREEIVAE

1 EENEFEDEE

OEHE

2006~2010 T C, MHMEZERE 8T REER
) THRBRAZER L. SFEE (2600 RV,
B RS T A TITV, [IRITBERK, KB
20°CC 50%BEMER%E & L7z, 2006, 2007 4% 10.5cm,
2008~2010 4Ei% 9em DOHEMR YKy MIHFEEM (5
ZiA FAERELEY 2 5, Y AL, ERRE
220mgN/L) ZF L= b D%z, EFE 5 H 24 HICAK
2~ MOTHEMLIEL, 1 AMEEREIT- 2.

(2% B AL, & B AL LBAED 54k

FAE 1L 6 H 24 A2 B0 AP X O B AL
HZBRMA L, 2006 4FiE 42, 62 AR, 2007 4Ei% 42, 52,
62, 72 AMELL 7K Z7%1T72. 2008~2010 4 (3%
fHH 62 ARMEXORE Lz, HAEIXHAY 2 8 iR
EL, WA 17030 1y HEE 8K 30 /0 & LTHFRT
WZE W2, RS BT BB ORI AR v b
72y (=% MD-25RF2-F, #iEhRe/] 2150kcal/h) % M
W, WHEIRE 22°CeE CTRGWHE 2T o7, 2Ok, #
H 62 HEWERE KD, HMEH 62 HREES TR LT,
R 32 HEMND 25 AR, R&ET 7YV 727 /A OEE
R RIEE (7854 0KF-1, N:P:05K:0=15:8:17) @
2000 {5 BRI (FHRIRE T 75mgN/L) %40 1[0, 14
W72 ¥ 100mL i L 72 1B REALER X & 5% 1) 7=

G)VEMBL USSR

FBRHL O B~ T A THREFE I ATV, 2 b0
B IE, FTE OQEL B BUSHE L2 b O D IER B s &
2L/BRD 2 Ay RO A T 1 — VRIE S
REZATVY, #R[E 20em, T8 2 &fifx (1,100 #k/a) <,
BUE 6 A 30 HETHEEE LA, BHICIIFTNEE O 15
(EEEt) L 2:3 OB TRA LIZb 0 AV,
S AKTEARIC & 0 455 U=, BFaRiEIE 2006, 2007 4F
WCRGT 707 7 7 AR OWRNE R AIRE (%4 OKE-1,

N:P205:K20=15:8:17) %, 2008~2010 4E (X [FLH Dk
JEAmARIER (754 :0KF-3, N:P205K20=14:8:25) @
A AV, EM~F 1 EERINEE COREZERR
R (EC) T 0.4dS/m, =1 LIKX EC 0.6dS/m & L7z,
BB, MsxNINE 8°C, KiHuE 15CRE L L, m#
TR N KUR. 25°C, ENLISAORNE 18CEBA L &
BRT2EHBE L2, BRI, FYRE 50Lux L7225
L5 3.3m2Y7zh) 60W D PEERA 1 ERIEL, 5 #4F
Eb 11 A 5 Hb3E4 2 ARH £ T 3 R0 H RIERIE
TATo7o. HHUTE 1 (EEHEMET 1 HL L, Thil
Ml T £ T 2 SFICHIBR L 7=,

2 IEMAEDEE

WEHE

Wi TE600) ZHWE. BEAasI3IER o/ VY
BRIy b (LT ARy b, A& 116mL, KRk
#) BLW 75, 9.0, 10.5cm FZOBFKY Ry b (K&
220, 360, 570mL) (ZHIER & RO B R EHZ B Lz
HLOZMAVY, 2007 45 A 24 HIZAIE 2~3 L DF 1 24
LIEL, 17 AMBRERZIT- 7.

Q&M B LE DL

FEEIE 2007 4E 6 A 24 B 62 AR OKAHEB AL
BRAATVY, MLER 32 H B GERATHO 8 A 256 HMET,
I -1-2) & [A Uk IR 8 K e B o 3000 1% 7 Rk
(50mgN/L) Z##H 1 [\ 100mL/ARIEH L. & 5Tk
RURRAIR » B KIZOW T 1000 {577 8#E  (150mgN/L)
AT X bR, RGEALEOKEE, 1-1-2)
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EATo 72, BIEICHWZREE 1-1-2) & R CREAR R
JEEFD A BRIE & L, 2006 4F 1T MEE[E, 1000, 2000,
3000 {7 (0, 150, 100, 75mgN/L), 2007 4Eid4&
JBAE, 2000, 3000, 4000 %4 f#K (0, 100, 75, 50
mgN/L) I[ZFH%EEL, #H 15 100mL/AKM A L7-.
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7.

% 2 JEHEOMERERIL, BIEEZIT7-RGHER 62 HX
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SR JAEA SRR 2 ()

AULEER BAEY 0 H AL A B LB
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b HEE L T AR 80%LL ETHER L, RE LK
B RA G SN, Zhucxi L, A, "HHEA 62 A
X OB (0mgN/L) S TIE, 2008 HFIZH IR
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b O TRBRANREOEB N KX <, HERED AR
72 DA AR B AL, JEAEEEORIRE X, AR
24~25CTH 5 & S 20, WEMIR T OFEIRE I,
H 62 HIX? 2007 4E78 24.8°C, 2008 478 23.3CT, &
WEE 62 BXM 2007 428 24.2°C, 2008 4E2% 22.5C &
7m0, WEEFENAREE B bz, LavL, BIA 62 A
X DB ARALER X D ALEIA R RIT 2008 £ LV #2007 4
TIERTFLTEY, 2008 ORI A O SFEH)IRFE ALK
IR CHER 7=kt L, 2007 £ 8 A 1~3
ADOFEERRENRFIRE L bE<H#HEB L2 &Ly,
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FEEEE(T)
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( B-¥8;

I
7R-2

FEHREE(T)
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RESKEER 62 HX XV bF < LOELAIER N
KR Lz &, MBHIRHROmmRBEENE 2 EEO
TERHEE RLEIC L, MEAMERICEELY KITL TN
HHOLHLRINT. EFLORE WIZB N THEHEL
PRCIE, BRSO R8T A fEsk AR
LVERERY, EEOEFMENSEDZEEZHENILT
W5,

INHORERIE, RWEAHROLENRS 2 Lm0k
FHEICANTHDLLETHHRE Wo0HE L —K L.
UL, TEH0h) 2HWEEA, BEIRSM Tt
AIREDOEREBNRE L, BIEEITH Z & TEVAE
AR A MRINAFD Z EMTE T,

B 1 MEEOMMeERG & Lo RKm e B LB T, 163
SAVARME D 7= DITALPELL G DIBRE 24T o 72y T3R8 ik )
WL THRRNERBEXR T IEDH, SEIOLH T
MRl 23, % 2 FEEOMIIRIC/ER Lz,
ORI, —MRNRE 1 BEOMEEXG L L' S
HHAPTE, BHEI 60~70 HRETHDDITRL
AWFETOEHMMIL 90~100 HEEICEMILT 57
W, F 2 fLEOSLENIETR E Y, & FEDIMLIE
FEAEIET 200 IHIT 5 2 ENER EB X bz, fF
IZ 2008 FETIXHEOAELY &, BIEOFEIZ LV A
BRROBENRBEE L 227208, TIUTERE 5 D Bl
DOPIKENTFTH R TN b D%, ATV T F—|T
XHBEBUKE L2 &T, ALY b2AKENREZL,
BN DOREEIRZ AR L3 < 72 0, B JRGI AR
FoZ & TE 2 EEDOEIENMH S, HEEIESR
OB NERNERIZ I 572 b D B Z DL

26 2008
24 -

22 4

20

18 —
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BRI OKAEBUFIZIBNT, —EROIEZNC X
NERRELHFET L2 L TE 1 EEOREMEESN
5L 2WRPEINTEY, NMUEEOBRL, 5 1
R TR ZEFOMEFEICHEBEL TNDHZ &N
RESND. 2, MBIEACEOR G A LB £ i
T5 L, REFDOEHEDBTRD bR, BIRLERT &0
b X EFOSMMEBIENBEINTZ b RBIND
(F— 5 W)

LDz L, & 2 HEOIHEICIT 62 AFRED
WA L 1 WESMEHILEOBIEAEZI T, EhHEf
DEfEH R HE AARET 2 Z E R e IR oTz.

2 BMAEDEE
BHAH 9em KUKy AWK

THRKREMRDZEND, 1 YY) A REIE 360mL 2L
T eI N, £z, DR (116mL) ©
INRURRIR o MK T, IBIEOWIEREE 2 150mgN/L 12
T5 2 & CUIRARIRERD M B LS, AERIEMEL R
WTHoTm (F2).

1 EEEANRE LIDRIGE A QB CiE, /INMSRAR
v RO XD b BT B AERGEE A~ ORBITRRD bR
WS D, B2 BB CERIG E L ARLEREOS A,
EHIAE TH o7z, BB W00 T, HEINE
WERHHIBE R OZ N TR L35 Z LR ENTEY, BH
WOEMARIIX X FORFICHLHBEL DL EExXLR
%, ZO7, AUEED X DI X EFFEORELTEMGHS
1T 984, 360mL BEOEMEZHERTILENDH D

L

ALERA R R, b LHEERS T,
=2 EHMBEDENNSEDOI IOBHAREREINE (R (T I 2L (2007 )
AL SR s 131 7 i I B (g /BB ALER
By it ZE SRR . AR
2 nn =] ~ ~ ~ 5
SR (L) (maN/L) 10~124 1~2H 3~6H At @)
i 50 78 56 352 486 50
Nillnvidl
AN 15 150 82 78 350 510 75
7.5cm 220 50 109 111 312 532 81
9.0cm 360 50 128 99 271 498 94
10.5cm 570 50 135 108 334 577 388
D LA dg L EOTEHE L Tg UL OB F(n=16)
Y BRI AW IRIE D ZE e R
3 BIEFDEREEDFE LOLEZLN.

ZEHRBEE 0~150mgN/L THH L7354, 150mgN/L
XDr7 70 RIIAEICNESL, 0, 25mgN/L THIET
FTHERMBRO BN (£ 3). £, AMKICBT 5
1 fEEOHEHIT OmgN/L K THEICENRTZA, & 2 78
BOHENL, ETOXTEETIRD LNRN-T. Al
HETONEIIETORTREL LoT2R, 7700816
HIZHDOFEIL 0, 25, 150mgN/L X TIE T4 2 A
BHONDZ L, EHICHHEEO OmgN/L K% #-1 IH
TIRATE VAP N LY NEThH D Z &b, ARUBE
FEOBIEIY, EHRIEE 50~75mgN/L OWEHEGH 23589 %

BRI OB L DB LT, MBECEEE LMD
BA, RNERRE O TN 2 & FOFREEIL, HH 24
E, HORENRL bR EnT. — 5T,
150mgN/L XOEREE L EC 1.1dS/m & &<, Ball
DR EC fE 20 ST 5 1.0dS/m Zx CTW\WeZ &
MG, EENMEI S B ORERS >Tob D LHEER Sz,
INETH, 2 EXHFORFEICHORBRENES T2
31619 = L NRE SN TR Y, —ERPHOKNERRE R
MERFESIND Z & C, 2 ZFONEHIEE L Liiind /2 E
RAEHEZ AL LTWVDbDEEZ BN,

=3 BIEBOZRZREENILONIDETSIVIEIZRITT EE(2006,2007 £F)

g Sy 27774 (mm) HIEE A 7 (2007 4F) i rn SR 2 e/ 1)
(mgN/L) — — T T—
2006 2007 B 1IEE w2 tE 2006 2007
150 8.0+0.8bY 591
75 10.8+1.7a 10.0+1.2 a 9/8 b 10/7 a 583 487
50 10.2+0.7 a 9.8+1.1a 9/7hb 10/4 a 572 478
25 9.1+1.0 ab 9/8b 9/30 a 466
0 10.5+0.7 a 8.2+1.6b 9/14 a 10/5 a 556 484

D ALERA RIS IS 1T B I HE H (n=10)
¥ Tukey-Kramer J£IZ 50 7225505 M CH B 2241 (p<0.05)
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RizEsheno7 (18, 4). Zok ) 2kEsg, ik
D ORHEL TODIARE —F L, AL CIIHEiEIR o
HAHRED 30CEBEBLTW=Z &b, MO SR

D, R EFOMFEICROEE L KIT L LRI,
72, T&8HO0 ORGHEA 20 AQAEELT > 2K
HRRIZEBWWC, A 35°CHKIR 20CD4M23 5 ALINTH
TUTHEEFTE R~ DB T ny D a2 & ﬁ\?ﬁﬁtéﬂ“(b \
% W, ARIOFERTIE 3 AMOMIRERTHEOIERK
PHIAGED b= Z Linh, A FCOREEBTIILY
TRTERINHI AN = 2 AT REME AR X 7.

Thebb, # 1~2 HLEMOFEL LIS E 572012
%1 HEE O & 72 D H 2SR N R LB A 4T
DWEMNH DA, PO SRR B &E1E 2 EED
TERFAEZBIH L, 6 2 EEOIEIERKE KIFICE
FEXET-H 0 LR ST

0H 2 0H
6 6
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gH 9H
6+ 6 —
4 - 4
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WOH O3H E6H E9H

100
80 -
60 |
40 -
20 |
0 N

SHOD»

SLERA IR (%)

N
I&

SN Stato)

M3 ®WAEHLEDOREHENISEDOMIEEEED 1D
MIBHNERIZR(F T 2222008 F)
20,3,6,9 H : 7 HALEEO T H $(n=8)

TEEMEY (250h)

K4 wAEBNEODEBRATSEDMNITEEEED INTEERERICRITI (2008 F)
20,3,6,9 H 448 B LB O TP H $%(n=8)

TERHRE (bbbl



RS

AT IOFH W ORM A ABEBIEICED

e H R BT O B 58 67

5 WARELEF DR EBRE

2008 EITHFA LT TEHDN] D 2 {LEDIEHSE
X, WAIRE 15°CRRECIXAEE 50 B H, 22°CRRETIX
65 H HICBIETE, HROEW 15CRED I NEH 2 {LFH
OIEREACHE L7 (& 4). LovL, 22CHRETHLHEE
WRRRITERE L+ 5 80%LL EL 720, TEREED ERIT
BIIFSETHo7- (R B). Z0ZEnb, KRBRH#TO
WIREIX 22 CRRETR W LRGN E Ao 7z,

F7z, 2009 4, 2010 RIS LOFEHEE L
Bl A, T3bopn TebBEw] Lblg, EF
WRTIZ o 72 2009 4TI, 4LPE 60 H BICHHE LB DI
ENETE 2 EEOMEPHR TE. 2L, &
EEIBEL /2722010 D 60 HH T, T&H00) @

£4 SO IDOTRABEEEFH1E1BIE (2008 F)

OB CHIFMRNBE SN Tebil) Tikk
bl fpotz. LAY, 66 AHD bk
O] TIHERE L2 TOW THEIFERPBE TE RN [X
LD THEH—HOWHDOATLIELETEY, 2009 F X
D LIEHIER DBIELARHINNRD iz (F6). L
L, 20X HIZ60~65 AWML= 2 EERMEZ
ERELTH, BB L2 TOFERTEV LA IR 2R
L7z (R D. # 1 EEOFMuICE T 2B & BEIR
DEEITITL S Ol 72020038 1), SEEIRE 24°CLLT
LT B L THENLEL, TSHOH] TiE 32CLLED
miRGE e < LAERGHEE AR MR shd 2 enb, 8
2 HEFIZBNTHFEEOSRMERMETH D L HEE ST,
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Development of Methods that Continuously Induce Flowering in Strawberry Nursery Plants by
Applying Nitrogen Fertilizer with a Short-day Night-chilling Treatment

Takuya FUJIO*, Yuji SASAKI* , Hiroshi SATO*

*] Vegetable and flowers laboratory
*2 Southern horticulture laboratory

*3 Iwate agricultural junior college

Summary

When forcing strawberries in a strawberry forcing culture, increasing yearly fruit yield is a challenge because there is a
harvest delay between the 1st and 2nd flower truss. Therefore, using the forced cultivar ‘Sachinoka’ nursery plants, cultivation
methods and other growing methods were examined that grow flower buds by inducing the 2nd flower truss.
1. Induction of the 2nd truss was caused by extending the period of short—day treatment to more than 60 days, and flowers began
to bud. However, using only the short—day method was an unstable method of efficiently inducting flowers, and induction of the
2nd truss was determined to need a short—day night chilling method treatment.
2. During the short—day night chilling method, we applied nitrogen fertilizer after the 1st truss flower buds grew, which encouraged
the induction and formation of the 2nd truss. The nitrogen content in additional liquid fertilizer was 50-75mgN/L, and was applied
once a day at about 100mL per plant. This resulted in a higher ratio of effective plants. Additionally, the capacity in the soil was
determined to be 360mL per plant, and soil with less capacity will be unsuitable when using the same methods.
3. Plants that had not yet had their 2nd truss appear were also mixed in during the short—day night chilling method, but when
planted in late August, the effects high temperatures and long-day conditions were lessened, and flower bud induction could be
achieved. But three or more days of high temperature and long—day conditions even within the short—day night chilling treatment
will strongly inhibit 2nd truss induction.
4. In areas similar to the cool summer conditions of test site, such as the coastal area of Iwate Prefecture, night temperatures
during the night—chilling treatment are good at 22 deg C, and the method will result in a success rate of over 80%. Additionally, if
night temperatures become even cooler, flower buds will be induced sooner, but the cooling load will increase.
5. During cultivation, thinning out fruits increased average fruit weight. However, the fruit yield was not affected by fruit thinning,
electric lighting periods, and concentration of culture solutions.
6. After planting nursery plants in late August that have had 62 days of the short—day and night chilling method and additional
fertilizer applied, these plants will possibly have a higher yield than forcing cultures planted at the same time (during harvest in
December). Additionally, because there is continuous growth between the 1st and 2nd flower truss, yield is increased at harvest

time because there is no need for rest in between.

Keywords: Strawberry, short—day and night—chilling, application of nitrogen fertilizer, flower bud induction, continuous budding



