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Effects of Intermittent Low-temperature Storage on Flower Bud Differentiation
and Flowering of Strawberry ‘Asukarub1’

Taro SaNo, Toshi NisumMoTo, Satoshi Kamikawa, Takuki SnisHipo, Daisuke HorikawA, and Yuichi YOSHIDA

Summary

Effects of intermittent low-temperature storage on flower bud differentiation and flowering of ‘Asukarubi’
strawberry (Fragaria * ananassa Duch.) were investigated. No significant difference was found in flower bud
differentiation or flowering among plants treated with different intervals (13°C in the dark / ambient outdoor
conditions) and repeated cycles of the treatment (2D/2D 4 times, 3D/3D 3 times, and 4D/4D 2 times) or among
plants transferred between a refrigerator and outdoors at different times: 9:00, 12:00, and 15:00. Although no
significant difference was found, flower bud differentiation was slightly earlier in plants treated at 15°C than
those treated at 13°C. The treatment was less effective for plants potted later than mid-July compared to those
potted in early July. Regarding nutrition, the treatment was sufficiently effective for plants supplied ca. 1 g of
IB-S-1 (10-10-10 of N-P,0s-K,0) 30 days before the beginning of the treatment and containing trace levels of
NOs-N in petiole sap. Additive nutrient supplied before or during the treatment delayed flowering. Results show
that, to obtain sufficient early yield and to reduce excessive overlapping of labor during the planting season,
intermittent low-temperature storage can be a useful procedure. Runner plants should be potted in early July, cut
off in late July and supplied 0.1 g-N/plant of slow release fertilizer. Two repeated cycles of 4 days of
low-temperature (15°C) and 4 days of outdoor conditions beginning at the end of August might be efficient in a
practical sense for flower induction of potted ‘Asukarubi’.
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Fig. 1. Scheme of intermittent low-temperature storage (2010)



EFHKENED - BURARAER A 52 7T 2Ah =" ORLHFEMul LUBIEIC RE T3 (18)

For=. EUBKIZOWTIE, 9 8 21 BIZBINHAEE
Frolm. Y7 10% =4 — L TEEL, R
B CHABRECTERELE. RETORIEEET, 40
R 1T o7z, BIREELHE S 5 WO I RIRR B
WL OBIERBEE - EZ BN AHKOEEZ L
HOkRE LCERL, BOAEK (BEHOKED E
BIEELELEOREWK) OBIEEREN 30%IET S
RO/ OYERBREOBREREL LTRIILE
2. 2011 4B

1) LB )5

R R A AL E O [EIRR & B3I 2010 SR E L RIER & L,
ORI BICMERKT T DL ICBmAEZRE L.
TR ORREIREE & A EREZIE 2010 B & Ak &
L7z, ¥BBE LT, 8 A30 BEF7259 A 11 HIESF
= COMHM, HEEICEALCRERBELE L, E
WETOR, HAESHTTEARL-EBLBEEHREL
7.
2) BrFEAEE

(WEHEH

BRLTRoF ECRALETFHESTH6H~8H
ARy M Lz, 7 v —8lnig 7 A 22 BIZITW,
78 24 BIZIBALRK S1 B2 #kH7-0, 09~1.1g (&
FZRE 0.09~0.11g) WM L7z, FoOMoEFEIT,
2010 FE L FIFE L L.

(2) A

9 A 13 BIZWEHITOAERESR O PO T AIZER L
7o, FRESHEEIL 795 emX24.0 cm, BE26L DT T v
H— (R PR, EEEEMTR) L L, K
Ml20em D24fHE L. OA R AMNS 1T H3IHEE
TIEYER A% D ER W E WA L 72,9 A 20 HLBE,
AT 47 v7 15 EX LR 2HEX (FLEEEH
D EECHRLUES LT EC0.7dS/m & 725 &
B L-ERAEH L. 11 A 8 RIZWNEYY %
FRE L7, 11 A 9 BB, ATiigBesCEs i A e
B (CG-554T2, ARUAE) 2 1 BH72Y 135 5[
WEER L, BREET AR EITo7m. EiRRE R R
IZL VEIEEIES 85°CE Lz,

DFREHE

B, EHE, HEHIE HEABIOSH 24 HUK
OREFESEY 9 A 11 RIZHE L. REERIuTes
KL 108 THoE L. EESUERELHET S
2%, 9 11 B & 14 RIZAER Z L2587, R
v NEOY T Y T BT o, EAEKIZ DN T
X, 9B 17 8, 20 8, 23 BB LU 26 RITEMHARE
T o7, AKBETOREFAEE, 32 &7z,

2010 4R & RIS LB SRR A EH L7z,
EEB2 MEEELAHERISBEICRETEZE
1. B Hk

MBREIZ DWW, BEEORERES 13CL
15Co 2 KifEL L, EFICAHEZIT-~-. AHE
BRSOV, 9, 12BN IS 3 kL
L, BEEORTIREX 13°CL Lz, BXxEELs
OMEB LI OWEET 3 HEE -3 B L, 2011 4 8
H24 A& 27 HICAHEAZBIMG L.
2. iy

Hili & ARE TOREEEHITHER 1 0 2011 4 E |2
7.
3. HEHE

EFESCREEZRHET 729,911 AL 14 HIZ
MBI L 5 89, Yy 7Y BT W
YT T0% X — L TREE L, BREE CHEE
TR L7z, ABETOREREIL 32 %k 21To 7.
FEER 1 O 2011 FEE O L el UC, ABVE R
EEREH L.
EE3 Ry FRUTEHBSHEICRIETEE
1. PR HE

Ry PZURHZ 200176 A~8 8,7 H 23
AHBLUSHA2HD3IKEL LZ. #NFh, 7THS
H, 7A23 BB L8 H 2 HIFATARIE 2.0 OT
BRE W, BIRGEABE 8 A 24 BIZHLEL, &
RS LM EEIT I BEE -3 & L, BEE
DFREBRIEIT 13CE L.
2. HHFEAE
1) B

BN TROF ETRELEFHEER Y 2L
2. Ry FMZIHRTO 14 BRI U —0 217 -
2. Zro—UEo 2 BEIL, HRdHTY 09~1.1g D
IB LAk S1 &M L7z, g/ L7z IB {bhk S1 BiLfH
REGEAOHBEBITE O 8 A 23 BIZBRELEZ. Foff
DEFITER 1 O 2011 EEICHEL .
2) A

9 2 BICELSZ—HD 1.5aDE =T ALE
FEL7Z, WAEIE 1.2m & U, ¥k 23em 0 2 T B
& LT WlB, EEE LT B S B
100X A THENENERKSET10adbizb 6
ke ol L, BIEE LT IB kAL ST 5% 10 A 18
RICEEZEMSETI10abH7-Y 4kefE L7=. 10 A 18
HIZBRY 74 VLT AF T E2iTo7-.
U aERrE, 10 A 16 LR, HERRICIBERAIT > 72,
TEEELT 10ppm & L, BBV smlFoEZE L.

AN



3t

(18) SBEESN S FRoes

=AHEEE 10 A 20 BIZITW, WIED % 11 A 14 A
WEBREBELE., 77 re—4—BoTmRESREY
AREREE VT, 11 B 17 BURE, REED AR %
Todz. REENABEHEIITLT, RECEELK
B 0C, B 25CL L TEERLE. £/, BEER
I2& 0 11 B 16 BLARE, 17 8BE~20 B, BRRAIT
ofc. B VEBPOBRKBREREIL 25CE L.
3. REFIE

98 11 BICEL, ¥HR, EHIE ¥R, /75U
VEBLIUORMHBHELELHRE L. FAEERI,
B, BHR, EHIR EABLOI T U BEL
R IZEIZ 2T, BEEHERTIAERX T LI
48 BT oLk Lic. EFEMEBELZRET S0, 9
H1i BE 4 BB Z L2 5 k3o, 7))
VI ERTFoE. BT ME 0% ) — AV TREEL,
REEE THRECHRELE. KBETOBRIEREIL,
R2HET T

EE4 KIEESERBHAREIIRIZTE

1. AuER 5k

FEARFIEE SKMEE Lz (B 1R). MRBELE
122011 4E 8 A 24 HIZBRAR L7, ALEHRE & MEEA
Bk 3 ARG -3EE L, BEEOREREIX 13C

L7z, BEE~OANHBERXEFIZIT . xtEE
LT, EWMETOM, BARGHET CEHEL -ELE
EREL., BABEKOMBIIIEERIZHE U7z,

2. HEigE

1) By

FEARCASL OB BT EER 1 D 2011 4B L FARICTT -
7.

2) A
ABECOREEZRET 270, 98 2 BiItkV#
—WN® 1.5 ® PO "D RIZERE Lz, ELHIZHON
Tix, 9 A B HIZHEMWEZITo7-. RHILEBIRE
FAE— MU F &L, B 23em 0 2 & FBiE X &
L7z, 9 A 12 A5 10 A 4 B F CTra#EEER 40% 0

B1R FIHRALER, LB OREES®

%44 B (201343 A)

ERWEHE L., BEREHIZOVWTL, THEER
M 11 B 7 BE T, KE A 4LFO EC0.6dS/m 8 & #
H7=v 20ml/BEAL, 11 A 8 BLUBIXEQNF D
EC0.9dS/m # % ¥k 7= 0 200mV/BHEA L7-. 10 A 17
AICERY 7 4 VATeNF U T 5{To7. ARE
BRizk v 11 A 19 BLARE, 178 ~20 BF D[, BR%
Tl THREERERIC LV BEREL 8CL L
7o, WMRRHREREEIL25CE L.
3. FAEFE

8 A 24 HIZED, ¥EHE, ¥HE, EABIUY
TUUEERRE LU, AEKRKL, LERX I LI 10
ok L. 70, ENEHRTOMBREESRRE
EEZRETHD, BRE 3 EoERES L 7Y v
UM E CHIERIE Uz, ST oREE e
EBRBEOSITIIL, A A roO0WE (1a-300 &, &
i DKKA8) 2 v, L FTOO~DDOFIETIT- 7=
D5~ 10mmFREEIZHIET U7 % 2ml O F = — T A
N TE®RTS. OB oh# K%, 1.5ml D
Fa—TIHR L, BLOHECTREDEILEIYE
5. OQEBEIEZE 02um DAV T VLT 4 VE—T
AT DH. OHHAKTSOFIZHIRL, A Aot
THOWT 5. FHEEEL, LRI LI kKTHE
L7z, TEFESERBREZRET S0, 9H 11 8L 14
IR Z L5k, o7 v 72 fTo 7.
P TE T0% = F =L TEEL, WEE TARK
ECHRFE L. ABTORIEREL, 32 % >17-
oo ERLICHEU T, UEEHRREEHLE.

EE5 MRABLEBARECRIZTEHE
MIRETEOE L. T AIAE—" DINEMNES K
L7, MRGEOAEORREE BT 3 BRI -3 E
L, MBEREREIZI3CE L. 2010 EED+
BERERILER 1 C, 2011 FEOSBREEILER 4 T,
TNENEERAEICHE LB ER B L. 2011 45
OtHEREL, EBR 1D 2011 EELEBICEE L,

Table 1. Fertilization before and during intermittent low-temperature storage treatment

EEZAREY (NEESY B, g/BE)

TEAAEEY (NARD B, o/4%)

¥,
R TA24E  8SA9H  FAATAEN BRI
B R LT AR 0.18~0.22 0 0.12 0
EEE 0.18~0.22 0 0 0
EER 0.09~0.11  0.09~0.11 0 0
vassaeshdiol 0.09~0.11 0 0 0.05
Y 0.09~0.11 0 0 0

B{LEkS1 5(10-10-10)

YOK-F-1(15-8-17)

SAL1TH, 190, 21H, 23H 500{%i% 100ml/#k
"SH28H, 9A3H, 9H108 1000f%i% 100ml/#k
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Fig. 2. Effect of periodic treatment patterns of intermittent low-temperature storage on
flower bud differentiation of ‘Asukarubi’ strawberry (2010)
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Table 2. Effect of periodic treatment patterns of intermittent low-temperature storage on
flowering of ‘Asukarubi’ strawberry (2010)
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Table 3. Effect of periodic treatment patterns of intermittent low-temperature storage
on growth of nursery plants of ‘Asukarubi’ strawberry (2011)
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Fig. 3. Effect of periodic treatment patterns of intermittent low-temperature storage on flower bud
differentiation of ‘Asukarubi’ strawberry (2011)
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Table 4. Effect of periodic treatment patterns of intermittent low-temperature storage on
flowering of ‘Asukarubi’ strawberry (2011)
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Fig. 4. Effect of storage temperature on flower bud differentiation
of ‘Asukarubi’ strawberry in intermittent low-temperature

storage, 3D/3D 3 times
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Table 5. Effect of storage temperature on flowering of primary
inflorescence of ‘Asukarubi’ strawberry in intermittent
low-temperature storage, 3D/3D 3 times

A BTt R SLERA
HREECC) Ergs 30% 70% BRE (%)
13 8H24F 108238 10H25H 81
15 8H24H  10H208 10H23H 97
13 8H27TH 108238 10H25H 94
15 8H27H 10H238 10H26R 94

HEALERIK OB IERRE30% BT S HON H O MBI OB ERE

EE~O N ERFZ 2 9 I, 12 BFR IOV 1S BEE
Liz& A, IEHESLBEICHE2ZERITIR O
Mot (BSE). B> TY, 8 4 24 ABRtAD
12 BE 4, K & i U CABE 2R RS 00K
Mo T2hs, ANHBREFZ 0 2 o RE A AN
BRoninor (H6%E).
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DEFHILICRIETES

Fig. 5. Effect of pot plant transfer time between a refrigerator and a
rain shelter on flower bud differentiation of ‘Asukarubi’
strawberry in intermittent low-temperature storage, 3D/3D 3
times
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AAINE~QEEEEIEOREIRIETES
Table 6. Effect of pot plant transfer time between a
refrigerator and a rain shelter on flowering of
'‘Asukarubi’ strawberry in intermittent low-temperature
storage, 3D/3D 3 times

RELEE

L BAZEH ERA)
W4 BEAAH 30% 70% R (%)
9:00 8H24H 10H23H 10H25H 88
12:00 8H24H 10H23H 10H25H 81
15:00 8H24H 10H21H 10H27H 94
9:00 8H27TH 10H21H 10H24H 100
12:00 8H27H 10H23H 10H25H 94
15:00 8H27H 10H228 104258 100

FEEALER R O BETEEES30% BT D B O B O B K o R

EE3 Ry FERTEBHABEEICRIFTTE
Ry PP TR LEZEZA, 8 B 24
HOBEL, ”%i,%gﬁ,ﬁmDﬁ,ﬁiﬁy%%

FUOBEHBRERT, Ry FE2URBHAEWNZEEYX
%ﬁmw;(%?%%9ﬂ115@&ﬁ%k@§@,
fybﬁﬁﬁ@ﬁﬁwgaﬁhfm%(%6m>lﬁ

H23 HXT2H, 8ﬁzatﬁn4akmok.%%
BREBN30%ICE LS & 10%I2ET 5 £ To HEIE,
THTAROHECITTIATHYBES L FHio7zD

L, 7TA2HAKTIZI3A, SHA2ERTIE9A
ERERIE G HBAAR BN, Th b O,
RAEFEIZ BN CHEZEIN, 7 A 7 BX - CRRAEMH
S>TRLS, 7TA2 HKE 8 A 2 BRTHIESENE
Lo ERNRRALNT (BRK).

R4 EREECBEBANREICRETEZE
ARG TEABRET OFEIE D EBIZ >N T H S &, 8 H

24 A0S, ¥HE, ZEHiEk LU SPAD EHIZWT

NOMBX THEER L L TREWEAIED
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Table 7. Effect of potting date in nursery on growth of ‘Asukarubi’ strawberry before

treatments
RybZTEY #%m)  EHECem) EHF(Cm) EEY ISR "(mm) B
7THTR" 23.4 8.0 6.5 42.5 7.6 7.4
TH23H 17.2 7.1 5.9 43.5 5.7 5.6
8H2H 12.2 4.6 4.4 36.5 5.0 3.8
FEBIREL —0.93 #* ~0.84 #x ~0.76 ** —-0.51 *®% -0.69 xx —0.95 #x
e RE

e RE L

SRR FT (L ZFEBISPAD-502)% F VIR BE 85335 00 s N AN
VARIED 5~ SFITH IR T E

YREERRRE

“20114E7T A6 A ~8H

YRy NI RFE O BIRER, w3 % KT BB ENG A LR

o M SRR
9H11H 9K 14H
TRTRY XO000@® © 11 I
7TH23R XXAAD AOGO®
8H2H XX X XA XX XOQ

PR, AS eI, O:a1el, ©: B L,
20114E7TH6H~8H

BOE ARYFRHBHLIBME - SEOMIABNEIZETEZ TR
BNE—DEFMEICRIZTEE

Fig. 6. Effect of potting date in nursery on flower bud
differentiation of ‘Asukarubi’ strawberry in intermittent low-
temperature storage, 3D/3D 3 times
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Table 8. Effect of potting date in nursery on flowering of ‘Asukarubi’
strawberry in intermittent low-temperature storage, 3D/3D 3 times

3 TEIEE S ITEDBEER e S IIEDHEER
R bR HE

30% 70% 30% 70%

TRTH*® 10823H 108248 11A27H 12H3H

7TA23H 10H25H 11A7H 12A1H 1828

8A2A 11H6H 11H15H 128278 1H10H

"20114E7TH6 B ~8H

b, B ELIATRARX OER R F O
MEEREEIME LR L TELLE»-7= (B
9%). 9 A 14 ROIWHFSLEE R, EERNELE
ATEY, WNTEBEIREXTHY, BRI EELHE
ANEIER & B EERARRE TR LENTEY,
MR BB RTOMEEENRZ &, TEFESL A
ShaEmBERonz ETR). RETOEIEIC
W, AAEEDREL, B EELEITER T 10%,
BEEEER T31%, BFERX T 25%, {Z#X T 100%
Tholz., MRGEBAEROKIEERZWVIZY, [
FEAR & CITME AR B IE &, BIEASEBIEL, 1T
Lo HMARD LN (5B 10%).

P R 5 TR AL R TR D FE AR D BB D, B TR AR
K9 A 11 BOFEFHREEIEER LY O0EN

TWiz. 9 H 14 BiZiX, BE¥X TR o@EER
Ronis, LBPEER CRTXTO@EECIELE
SR I N, MEBPREROEESE 1ED
30%FRTE HITAZHER LV 2 HE o728, 70%BE7EH
X1 BEdhole. —FH T, ABEESRRIL, ERER
T100% ThHo7eDIZHR L, MEHEERX T 78% T
by, EFEREOHERLFELE.

ER5 RBXABLEBNNREIZRETE

R R G TRRALER X O SERJ IR RR 1A B i, 2010 SEE®D
TEEERE BT, KIBEREABR EEELT 2
B9 BAEHEOELER & i L TI8 HEL,
9 A2 HEMOEMEX LB LT 11 BRE»o7z.
2011 FEEDOEHIFIETIE, 98 12 AEMOELEK
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Table 9. Effect of fertilization before intermittent low-temperature storage on growth and nitrate
concentration in petiole sap of ‘Asukarubi’ nursery plants

AL B (em) EHE (em) EHIE (cm) ¥E' 79708 (mm) NO-NEEE (ppm)
BEIRAS RALERRIRAE 25.5 ab® 9.2 ab 74a 474 a 72 a 455 a
A B 27.7a 9.8 a 76 a 46.5 a 76a 34 b
BB 27.1 ab 9.6 a 75a 47.7 a 7.0 a 20 b
i 24.2b 8.5hb 6.6 b 44.0 b 7.2 a 2b

O RN

RS

HENRBHHI A3 (Tukey's HSD test)

18 HEHED MM & s U CHEIZD R o 7.

T R

s T a1 P A HUARER X R A & ML HER BT 30 0 4E
A BT AT XX KAL XX X K X B, BRSO TH B &tk L TR EE
T B XXAND KHHAHX RO o7, BIREERAE K OHEPN O H
IR ©Ha0o $ - 00 i 2010 4 & 2011 E}E@:t%}rﬁi%“ﬂi%kﬁ[:
LR P XAALD cceee ) o n
prie X XOOO X000 EHBLUTHEINS S, 2011 FEOFEBRBSET
SRR XXX KA XX K AD 9 H 18 HEMDEMILX b bt LTEE&L“%?))O
B ARSI, A AHEATEL, O 5MEI, O 1ERA (L, @ AL 7z MREEABX OB OFEREZ, 2010 4F
78 3BRIE-3EORE EE [ EA 77(7) LE— s
R o B3 7 0D L BB TIRBIK & Bl L O AR 20 o
Fig. 7. Effect of fertilization on flower bud differentiation of ‘Asukarubi’ 72748, 2011 HEED EEvapne b S 1%, 9 H 18
strawberry in intermittent low-temperature storage, 3D/3D 3
times HEMOMABX LB L THEEINE -T2 (5
11 5%).
105 JEMER-EOHABLEIZSTABIEA RN FX = g
HIVE—~OEEREIEOBEICRETES i

Table 10. Effect of fertilization on flowering of primary
inflorescence of ‘Asukarubi’ strawberry in intermittent
low-temperature storage, 3D/3D 3 times

AWFFROFER, BRWEBLAIIZLY T RAAILE

= OIS L L BRERENFIRETH D Z L 3 B

s _BEL RS ot BHEONREC E b, 1A Ol

ERAERAEATEIE  11H238  11H26A 10 EHEMU 7223, FRIE & RIER, O L 3E

BT it 10A230 11H27H 31 FLUTHor. 5L 91, [KiEd X OE QLB ED
BB 11A10H 11H26H 25 BN i ORI RIFTEERRTFL TR,

I P AR 10A17H 108238 78 FERIE, 2 ARE TORES L U4 I & IR
TR 104198 10H22A 100 HBOBWKTEN Lo Tm e LTWA, KEBRTIX

FLEEORI1ZRIER) 108251 103301 - RIS AR < & &SI E 1272 & Ao e BATED

MORORISHERD UAIR WAGH - RIS PRV L HER B A NS B RIS 8 > 72 b 0

LHELT 12 BELS, 98 18 AEEomamx ey P WEDMO 1 RES NS Do 2 L RERTH
BUT 2 ARENoT, REED BT, 98 P olllanT. MERRAAML TS L, WUH
12 AEMEDBEAX L LT 7 AR, 98 18 H R OEEDOHER DR, WEETEEZ O
TERE DAEALBRIK & Heits LC 10 B Bnvo 7. ERNOIY SERREII S ICH#EA TV, [RIERFRAFEX O
B2 T, 2010 EREO HHEREE I ME K SLERAE ZHERERIT 2011 AR EEIZ I 91% & i D> - 72 43 2010
FRENRB LN, 2011 EEOEREE CIIERLE EEITIE 65%ICHE 572, TR L il LU CRIRGTE

MEREAS 9 A 18 [ RO EAERX b il L TH ST WEX T, B2 VWb AIFEERCRIB L
$< . [FHEEE O - HERE Gl R ATEEK A 9 2010 LT HAABAEREIT 75%LL L L ZE LT2%)
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Table 11. Effect of intermittent low-temperature storage on mean harvest date of primary fruit and yield of

‘Asukarubi’ strawberry

s . SIS Y9 (e /5 X FEEHRE (g)

FE g MR BWE wen TTHA 1A 28 38 48 GA aE B SR 4
FIRGHEAGEE 9B 13H 11H21H ¢* 26 177 106 307 313 257 202a 1185 a 74.0 ab 172 ¢ 16.0 a
2010 8k KB RAEE 9A13E 11H19H ¢ 32 141 130 306 326 293 173a 1228 a 76.8 a 17.5 bc 16.0 a
MEenE 9H13B 12H9H a0 150 221 283 283 251 150a 1187 a 70.2 ab 334 a 169 a
MnEl  9H21H 12A2R b 1191 100281 314 284 192a 1170 a 669 b 23.1 b 176 a
BRSO OB 128 11H138 ¢ 62 132 48 70 219 281 194a 811 a 548 a 178 b 149 b
2011 @mER B 9H12H 11H25H b 18 135 87 64 164 223 153ab 692 a 433 a 226 b 16.0 ab
g 9H18A 12A4H a0 139 110 49 157 276 139b 732 a 452 a 285 a 16.2 a
MIRABOE 9H 128 11H15H b 76 119 226 187 — — 195b 609 ab 394 a 166 b 167 b
2011 L3 e 9H12H 11H22H a 20 199 158 152 — — 218ab 528 b 325 a 203 a 178 ab
MEAE 9HI1SH 11H25Ha 15 215 211187 — — 220a 628 a 355 a 213 a 189 a

] - AR BN 0 B2 ORISR ECAT B iE A A T 2R T (Tukey's HSD test)
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I O EHRENR R LN, 2011 FEE T 8 A TaL
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Fig. 8. Mean air temperature in Nara prefectural agricultural experiment station during mid-

August to late September
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