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Effect of the Difference in Methods for Cooling
and Short-day Treatment on Floral Initiation, Anthesis
and Strawberry Yield in Forced Culturing

Hiroyuki MAEGAWA, Osamu Y AKUSHIGAWA * and Masayoshi MINEGISHI

Summary

June-bearing type strawberry plant Fragaria x ananassa Duch. cv. Nyohou , are known to flower as a
result of cooling and “or short-day treatments. These responses to flowering were practically utilized
in the strawberry forcing culture using an artificial cool condition. However, anthesis of the second
flower cluster was sometimes delayed:therefore, a small yield was obtained in the early picking season.

In this report, several methods for the cooling and short-day treatment were compared according to
their effects on flowering, anthesis and productivity of strawberry plants in forcing culture. The
methods used are as follows: night cooling using the cold atmosphere in the short-day condition
(NCSD) , NCSD with a short-day pretreatment (PreSD NCSD) , NCSD using potted plants (Potted
NCSD) , cooling by cold water in the nutrients film technique system (WC) , WC in short-day
condition (WCSD) , and WCSD using rockwool planted plants (RWWCSD ) , Potted plants without
cooling and SD treatment were used as the control.

Flower bud differentiation of the first flower cluster was promoted by cooling treatments. Anthesis of
the first and second flower cluster was advanced by treatments in the PreSD NCSD, Potted NCSD, WC,
WCSD and RWWCSD conditions, while delayed by the NCSD condition. The treatments by which
advanced the anthesis of the second flower cluster resulted in the increase in the yield especially for the
early picking period.

Tt was concluded that the advanced flower bud initiation not only of the first flower cluster but also of

the second flower cluster was indispensable in increasing the yield for the early picking season.

Key words: Short-day pretreatment, Water cooling, Early picking season, Nutrient film technigue,

Rockwool, Artificial cooling.

& =l WINOBERICH B, BWhThA F IPEETEGIENT
WEILH, 128 DIRBRED 512 TEIFESLRERIN

BB B A F PETHER 1 0500ha (1987) T, AR U G oRhE LR o N TV 5,
BAERIERASA0% A S Tl JOFRE, o) TRk T TR AR T 2 o b i RN v VIR D

*  REBREWBE R



(42) BT

2 b — VR B R — I b T B 7S,
T B OEIR Tl ROBESR I L B TESESLORTLE
LTSRS S 5 & &, EsHIEE % PHTO
BHL L ax b OETHINS 5,

AR, TR O EN ML BN E 2 5 L
T, EFHIC & %/\I{EﬁiﬁtﬁﬁB&@fﬁﬂi%r‘pﬂ&éﬁgﬁ“tﬂi
BEEOCRSE T F TR EENE T 2 05 5 B F
Eh, TTICBERLUBDTWA, i, BEEERic s
LERBSHMPEEE T EPICER L, HEA
RO HZ RN 55k LT, BEEEEHILK
NFT (Nutrient Film Technique) DO w F L TH
&7 59 YEIGECR RS ¥ 2 HEMNRS STy

14,22)
o

BB T OBEEBCE RS 2 DB LEET 5709,
IR O B O B RIBIEZEIC X B D & LR
FEOSHE L < . FERACRBEERBOEE LRSI
o, RSN CIRBAEE 4 2 5T IR b
Bic Ao, ZOMICEH U LIENEL ULAETIMME
T 5, SO DEEARBEY 5 koo i IR A 5
5 LTHIER & AR ORI K & SR & W T & B
IRBLME T 2546056 59, RIS INAKE S %/
W, ThoDR[AERN L, LE LI TEFS b &kt L
TINHEDSTE BEMPHEEN TS,

$E O, A F I OLEN S TERREE & IHE O Fj
ik, o & OERE L I O TR IS LR IR RN O BAF
THEE LT, WE RN & ki & 2 (KR 0k
DWEEITO, EANSESED 5 N/OTT JIKHE
T 5,

HEE L UFHE

JERRVERN @ L 7o 8 & L CRE e dR TR s
LT —Eb A4 Fd (o] (Fragaria X
ananassa Duch cv. Nyohou) #ftEFR & L.
19874 5 BB U 7o 3ikk D & el U 7o i 2 iphkt
&L,

AR T T AR | BIXTT - F VNS 1
ROBHTH %,

1. 7S (NCSD : Night cooling by cold

atomosphere in short-day condition)

B SR B A E LT, BADAEHEHT->T
WA T2, ATEAWREOFHE 8 H 3 HiciR
L. Whwa MRIRE ] 2T, Tb5B. X
XEEE  50X30X 8emDPEDBEH /N v Mo, Bk

205 (1989)

Hox i e—rea%1 1 (v v) K& Uik
ZBWT, KR 3 em., 5] 5 emFREE O BREIR AR CREAT
too T ODIRMETTIHNEABIAT 5 F TTO%IESMAT
W oo TSR 316830450 & 25 8 8:304) & ¢l
H, 2+ 1 CRBrenBSENICE S, hoElizE
A DB T ICB W7z, QI3 8 A12H & b Bk
LOA2BIKT Ui,

2. JEHAMLEK (PreSD NCSD : NCSD

with short-day pretreatment)

B SRR DR GAIEATT S B BRE L%k 8
I B 045 ) G020 B REIHTALEE U 7c o 48 H LR %
F1 5 kb, FRIOBE SR T B24EfT - 7o F
T OO T LM R TR AARRIE & Ui,

3. WA (Potted NCSD

potted plants)

HEEIRILLR 7 v & VI E DR DDA
g v vERRe & o TEEEMUE B 2EHHETH 5,
C OB S E T S SR E A A DR T,

Wiy 7THIHD CHEW ST » o bbb, KIE
AWBEO A2 E UC4BER ) 2 F L v
Fy Mgk %, 0% 1 2 AIRE oEshiiEe (10
10 0 10) AHOTHEYF » V50 A BBHEME L. 70
RHACEM T CEE Ui, BRIl EBeE
Do ETHE U ORER A 3 BEE IR - .

TSI 8 HI2B 2 H8R D & U8 1 & EIRED &
THEME L. TORHRIESSThTwasLEL LN
B OB PAKT B ETF y VEIRMIEE Ui, 75
B RSB & A S O S EMIcE LT
Wi,

NCSD using

4. JK&EK (WC : Cooling by cold water)

M EBREANETORBBERESEI L, NFT~y FE
WA/ OFEIRE GBI L 1o,

FERRIC W NFTHERR AT S 2 H V. T0% 8562
PO & E= oy APNCRIEB L, NETRy F i
IE33em, BX200mDFEIMA F v — WO ko, ‘K
ORI B LD EEH 2 mOEN 2O E =
Wy N BHWEETH S, Ny FOBAHE. 1.5%
B Lo ¥V 700 DEBDO DAL, Ny K
2HNCHRIE T BIEE & Ui,

KEAWBEOTH4 8 AR KB L, o1
g {BEA U, NFT~y FERICHERT Son, 5
emiZIERERE 1 enfEEOBEHOWCHFEE L, BE



BINTE - S« IERT - A 7 = {RIERRNC 351 B ISR & O FALIE DI VOB L (43)
5 K OIHE « IR B 3 S

BERKD L2 HISERGEL, 8H12BE»E590H2H
FTNy FRORERB12:2°CENBED S vy
N DRI 2 EREG 7RI (HBRE400w) THEIL 7o,
Her OREEER I, BESH U ol o b iRk the2
CHEMBAIEP T, o, BE1andQB R, BIERE
17°C BE3LICTHER Ui, :

5. KAMHEK (WCSD :

condition)

4 F THORFEERO—>TH BERELEE.,
A TH - kG A EbE R &tk D, B
REDBPEE B TES I EEZI NG, TT T, R
ATRRIENET Ny F_ETRGMELTT - T B HEI,
1L LB T TY N~ R Y T 4 VATRy FEE
FABEBfBED b v A VRIEE L SHEHEOEHL
ATl CONIETIRE 4 Ic~EE L a0&E
SEEFE CTH - feds, BESR N 2 CEL -,

WC in short-day

6. Oy - JLE (RWWCSD :

using rockweol plants)

AR OB CRINETNy F Eic 2 EE Y 3 7
DA FAWIeh, ¥ vy RN~OBOFEH I & BERE
OHREEF V. KEOWANEST A& BoERI &
DNy FBERT 20 ENEXLNEDTC, HEBES
LHichlcww 79— wARIH Uz, Wy 70— VF o —
TCEHLLEAE, vy 2 79— W IENFTRY FLiC
B, NS ERBEOSM TG &5 H AT »
7o

Oy 7=, THA3HIKAEIANBEOTFHZ
Ty 7Y F o —7 (10X10XT7.5em) IKBEL, &
SHEEEE (10 0 10 ;0 10) TERELF v V0 EF 2 —
JEREAL, B L borBui, BHEhe
LU 2 ORI ERIZE L OZERCE SHIREIE -7
MEERIIAE I 33 9 I E LT,

WCSD

7. HBEHX (Pot : Potted plants)
WHBEWTEONTER AR A U TR e E N OF)
REeR 50, REHEAEERE Ui,
Wik, QB3 THWALDLAMKSEE L D%
Botoo FEEED LB, DAKICKZF v V§IR
HIBD S %1T - 1o, :

AEDEE
SBEEXLA QMK &, MEA 9 H 2 HiKi&T L,
F9H3IHK, BEHXEIEESLEMRAL 9 A5

ZRENARENCERE U oo BRRIZE =V 0 VLRE
2175 E T, FRANENYT 3 70 I BER0% 0 B
WoWE Uk, AT 1 X200ET 2 @B OFRE &
L. #id. W 10cm, BRR18em. £&fi25em D 2 4&°F
BREZ &L,

B 0 A 1 EICEE IR (10 £ 10 ¢ 10) TF v
v lkg a%&EHEH L., BEE/bRER (16 : 8
12) BRUEBETT v v kg a% 9 H29H~ 5 H13H
WKAKEL 2o

BT 4 b a—BEHE I LB RE AR ORI
EDIRBVI0EBAEM O T-T, By ZHDR
EERE, o AEERD 5505 O TIEIEEE BN
BETE L HE TREESEABCRREL., LB, &5
KURDBERCE L THREERT oo €720 11HOH
DHEENT 4 WATCHIED A —F &P, 5CRLE
DOTE DWERRISE D 1o, FIIREFTh I8 - feg

TNV Y VIR, 10H8EICKRHERICDA S
pmEFEE D K5 mIBA Lo,

FRNEH VN VORER. ELRMEZIEOIEREK
HDONO-NVSVE YT =07 3 YR LB EE K
SERECHlE Ut

TEEF D LARER VLIV D kI B8 U S RER IS T~
foo BETEHE &, MR >WT T ~25H ORI T 1 A
25H & T - 1o

VB, HERBI>VLT2~3HT&ics HI3HE T
AL,

EREBEIUEBE

T o LR ETEFESMEICDNT

R T OERRF v v L~V ETEENM LIRSS 1
FITRT, BEEX CRESLOBESBRES LR
MORER TIEHE U A2 TORGKTHEERIBERLIE
DEGLIREECH » e FTH, vy I v~ VX TRIEE
DL THATE D RERBR S TEFORE L T,
ERF v v LV RTEES LD b » & b ENBEHX
&, BAEATORE y 7 7~ VX TEWEZRL, b
OMBRTIHELAERBEATVLRVETETLT
BO, NI TIEOERR T » v Lb &EES{LO I
BE & D IS BRI ED S it » fo,

oy 29— VR THERRF v v L~ ETESES b iER 0
EHITEDP ST ERBEFEAT YV LRVDETICE S
TEZEN LR ORIE TR L LB OTEFOREN G
Fou Y URVICEDBESNSDEELONDS, T D
TElRwy 7 Y- VXTI - kS E B RERE Ty v
VRNV b TEEN LA S A FETH BT &



(44)

®1% n%%mw&mﬁ%T%@%mHﬁ$@m@%
F oy v L & TS LR

Tablel The level of nitrate in the pstiol sap and
the flowering index at the end of the treatment.

AR BRI ATT

Treatment ™ NO;—N Flowering index™”
(ppm)
NCSD 0b 1.65¢
PreSD NCSD  20° 2.0P
Potted NCSD 0P 1.8°
we ob 1.7°
WCSD 0P 1.0°d
RWWCSD 2332 3.0%
Pot 1208 0.84
* Abbreviation as follows ; NC3D : Night

cooling by cold atmosphere in a short-
day condition, PreSD NCSD The
NCSD with short-day pretreatment,
Potted NCSD:The NCSD using potted

plants, WC:Cooling by cold water,
WCSD The WC in a short-day
condition, RWWCSD:The WCSD using

rockwool planted plants, Pot:The potted
plants  without cooling and short-day

treatment.

* % Flowering index: 0 not differentiated, 1:
growing point thickened, 2 :differentiated,
3 :flower cluster formed, 4 sepals formed.

% % *  Charactors on the right shoulder of each

value showing the Duncan's multiple

range test at 5 % level within a column.
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Fig.1 The charge of anthesis rate of the Ist
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See Table 1 for abbreviation of each treatment.
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See Table 1 for abbreviation of each treatment.
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