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Studies on the Regulation of Flowering in the Perennial Cut-flowers. I.
Effects of forcing time and photoperiod on growth and flowering of some perennial plants

(Achillea, Chelone lyonii and et al)
Kunihiko Yokoi

o2

AROYITEARER, FRMATHBICED & 5 5
ZEWBLT, 7 « N3 EDTEEUEOMICE L O
HoOEhREIhTHE, 205 LRI, —EE
AN BABC . E: BHIRRIECE 2T &, 25
WA I L ORBREMTABIT L, Bty
Anshivd <, HEOTEEBEOL ML L KDIFIHE
BXEEDVE ST, FEOMUSBELVEHER T
W5, :

ERUED I L, £ 20l —F—va v EBRAZ 3
YOUREEEUREIC OV T, #ORiEEEICS W TE
OHERD Y, FFERSEERMATTONTH B,
ZDMOVWbYwA w4+ —RHESh TV 3ERTIEIC
DWTH, RIEBTHERSKRRALEbHD, /220
HH B RIchc 3 2 b 5, (FR 6B B
HEAHLT, SEOMUL & &icHRdEth 4 215 &,
iR DOREEEE LTS,

DX HIIHRD> CEBUTEDEELED 0, Ui
WK% 0D, BEEEET S 720 OB T
DFAFEDEEEBIS R U3 RSB Ot B s h T
. FHC6 ~ 17 BICBE S 2 BRUVITEIC S CRITERT
HEERHBEESN, 28— K4 vicowTRAEDLE
EEHISERAIT T, BHIEN T 7 B a5 8 A L)
DEEEIL Y, C OBRTRETRHE 6 HkAITAD 1T
WHTEREEDH AT &S, 6 AhoRTEERS
EiFEh, FT7HFLTICOVTS 6 Hh FAEES X
bICHiE S Hic WEEDER <, BT EREMA 5
HEE LT6 ~T HICBTES A ERYIIEOBYTEA RERZIA
DHRBEIT -7,

AERIL 1982~84 gzl , Fichhs « BTEICRIZ
TEREEHBROEEICOVTHNE.

il

EBMEEAE
EE2 1. &Eﬁﬁt&ﬁ?liMﬁﬁméﬂﬁmﬁ!

YR LIRSS T+ L7808 YT S4 3w 235 T
Achillea 'millefolium  F/5+ ./ ) a¥1y) vy
A. hybrid *Coronation Gold . , ¥os<+ /3
F1 VY A iptarmica *The Pearl , D35, 2
E—FUZ ¥ Chelone lyonii DAEHIBEX H s
=27 Campanula glomerata L. var. superba
hort. Y WA )7« 55 474 Y7 Armeria
latifolia R UERT R & —D v /7 * x5 Aster
novi-belgii, L, @ 7 f&HAEW 1z,

ROy MTRICKIZTRESEBORELE L5100,
FEHIES TRt O 1982 21081584 5 1 A 4
ICNARIE D i, BRI # 5 Sekic 4 ~ 5 3 H THRZ A
BRBIOCIKIB LA 7 RBIRAZEL, -2bicHE
WEZAT > fo. BRI, ARIHS-H1S B~ 2R 16 0 B
D16 H RIC1E 5 X 5 H AR RICHMT TR AN A
RHKE, FHEE~BHER OBE T Y —7
AVLATEN LA SRHEOGHK L, BAEED 3
K& L7, BsRAKOREIR, Mk T 150 lux B
LOHB S L HBMBL 1z, BRMAMIZ WSS
TeE Thild7-. s, EREHE K58k L

ER2 EFEROLREENEERECRETHE

Y2/ AFZIEOVT, ER1DO 1 HISAAZRT 2

 AISEAZOEBRICHELHEX AR 7. 1 HISHA

ERAXA"Sicag, 5 A2 HicAAARR &G AK
#EL, 2RIBHAZEHX% 4 A0 cEREBARE
K EgaRizH -,

ThHNFEA3T /) IAFY Y YiCOLTI}E, 19834
10H15BIZH D FPAR (B15C) LB RMEEATT -



(52)

TWABEAHBEXEUEEXD 0%, 12H208ICEH
ZhRBARIE®E L. BEHEOEBOLHIIER 1 8l
BfCo

RE 3. HRAEROBREIEFHHRE

ZFERRDOBER D L THEREL, T2 ERS8
SHIHERLIEREL, e - BiEcRETHEDOR
Brsdllbin, b CREBEIEERS U,

gl 2 2 aF ) vy, 2E—F) 3 v,
DAESRE AV N=05, V) AE7D458E0
fo. HEEUERIZEEHIERRE 1983 451 H18HIICH L ki,
REZEOHRL 2RI AEE -/ E— b ERTES, #
VRIc 2% — 2+ 2 °C THELE. BEKRIIWEhS
9Hb HicthEE L, KE1 LFEH S SSkiclA i, #
FARIAE LI bIc B RIAEATT 1. AENIE
ERITEER 1 ITHE U, AZHROBEERIT, 553005
EI0CITIT A L5 B L7, RR108kA M L/,

R4 BEGRLAERNEFTBECRITES

FNFraFyyalyosd ) =) vouEHOhT,
Tk ch oA 1983 4E12H158, 198441 A17H,
2 H16BicHiY B, #2306 Sskic s ~ 6 FEhTH
Ao, EBIAZLER, ARBE  GHOHEWL
BAITIE 57c. HEAMIZEER 1. ARBOR
RRRRES CREICCRD 2 RER T 1. RIX 58k
ZHEE L1z,

B & &

KR LEMELCREITAESNESHEIBEOEE

K1 ic&mEDOAZRSAR - HESNOBTEHH AR L
fo. HHE S BRERICHAER S S BIAZ NG
KT, AZ»ro{EECOIEEKREE KD, Sl
BEZ AV BRI o7z,

BB T EOBTERIL, TH 5439 a0y o (Ach -
illea millefolium) L DA ESBEXH =0 (Camp
anula’ glomerata) T, AZIREHicHAIL, i
AZTEL SN A SN ch, 2o dSE TN
A UADBRMAZEK LD b, XoicERBBSE]
R16H AZK T & B < Bifthis Sh . |

7% B SRR A

F16% (1985)

mBEBOHIEORKA 1 BIsHAZROBARAEKT
H5E, RbR{IEBASNEDRDALEHIBEX #
N=a FTAH3H, TWANT e 53547+ 7D4
H6HBT, RWEvost/aX)yud5A5H, +
NP /aFVYODS5HTH, ¥/ /2 2F¥2 05 H10H
DIEER Y, AE—F) A v s&Bh T A108 I
BT Th T4 39/ af) Vo BRARKTR,
BHELIT Oy MRASY, RHEOLEEL 2,
HIEHHIC RIZ S A EOFBHERIc L > TR,
TWAYT e 537473 VT EDALEIBEE S vov=
7CH, HRICXA2EHEBHDOZEES & 5 TlEID -
75,

THFUTOIFMERE—F) 4>}, EHick 28
BRI R H X S hT, LT hsd 439/ 3%Y
YOTH, REREFEAZXE b T4 PPEMEEENSA S
Qichs, BREE - GHEREMEEE LI -7, +
NF/IAFYY Y, vanFraR)yy, 2E—FY
4 Th, REROBIERIESRIES & ST, Bk
B O 2 WHEHIA S TR B X ERERTE L #-.
COTFVTERE—F) 4 »THEHE-EHDHR
3, AZBROZEOMERREEA 5L L IcRT L IC
BEARIT D, 74 L7 CIREREEODITNIE « 12
HOAZET, REXCTHERSEZ DBELRE o108
B#AHE - BEAX CRIBHIEORERA 5N 3 & O0H
BEPEL, FICEAKE oy PRAESELE. o
EIRE—=F) A Yy TREAZLLHECOLDETE
HEOMENSL Oh, RHETHIENRES o7z, BfEh#E
NiEABE - GHXTH, UEERBRARLDEL S
=

V) AX TR, REKCHOLWIhOAER E &2
EnMERTAPhiIcHELNLD, BiECESS, 1A
STEEREOE >12EE « HRAEX TR T -
7,

ER? £FShOREEEHNEBBECREITEE

V) AXI TR, E2iChT EOEAK TS
KPP e FHEoOME I EESNL 00, (EBEFERIZE
kIO Rh CMEBHIAE) kL, 6T
¥, DA THARD H-146H - HRABRXTE Y
»oBATELE. L L oftdEREombh el L Ty
Z3RARO 0%, GHRUBRHECELELECA,
T&$@Kﬁﬁ%ﬁ%ﬁﬁéﬁ.ﬁﬂﬁﬁ&ﬁ&%hti

FPeT A A 3D AXY I OEANTE, Bty MR
ARG ME DS SNII M- 7108 1BEAZOKE « B4




BOFHBEE @ EARYIEOBIMEMINICEIT 5B (G 1) )

e

160 140
2140 \ N
= ./

- e

: o \ \/\ 80
— 60 :
0 Sy
% 20

0 0
Q"Hs s

2007
180
_ 150 160
w
& 140
< 120 120
="}
£ 100
: 80 80
o
= 60
S 40 40
w
g 20
] 0
Xns s

ND
s 35 LD ¥
Achillea ptarmica Achillea Hybird Chelone lyonii
"The Peal Coronation Gold

m‘i'/\
—

180

—_
L
=

s LD

Aster novi-belgi s Achillea millefolium

Fig. 1 Effect of forcing time and photoperiod on flowering
of perenmial cut—flowers.
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Tablel. Effect of forcing  time and photoperiod on stem elongation and flowering of Achillea
and Chelone lyonii (Exp. 1in 1982~1983)

Treatment Achillea Coronation Gold Chelone Iyonii
Forcing P hoto % of Flowering Length of % of Flowering Plant
date period flower stalk date stem flowering date hei ght
development
Novibe ¥ LD 571  May. 9 65.1 om 36.8 Aug.1 680 cm
ND 81 Jun. 5 79.7 14.2 Aug. 3 85.0
SD 0 = R = = 585 xx
Dec . 15 LD 89.7 May. 6 68.8 75.0 Jul.30 773
ND 11.5. Jun. 17 70.5 62.5 Aug. 5 806
SD 0 = R - 69.5 s
Jan. 15 LD 100 Apr. 24 86.4 100 Jun18 908
ND 70.6 May. 7 89.8 100 Jul.10 1163
S D 35.7 May. 23 8 1.7 41.1 Aug.11 1118

% R . rosette

x% non flowering (measured in Aug . 10)

Table 2. Effect of forcing date and photoperiod treatment on the quality of cut flowers of

Shinonomegiku' (Aster novi-belgii) Exp. 2in 1982~83

Forcing Photoperiod % of Flowering Plant Quality
date treat ment flower stalk  date hei ght of
development cut flower
Dec. 15 LD 100 - 810 5
ND 846 Jun, 7 50.7 Poor
SD 63.2 May. 28 356.7 Poor
J an, 13 LD 100 =
|__ May2 ND | 100 Jun, 1 1048 Excellent
SD 100 May. 25 118.0 Excellent
ND 92.3 May. 10 64.1 Good
SD 100 May. 11 416 Good
Feb.15 LD 100 =
L Apr.20ND| 100 May. 20 97.1 Excel lent
SD| 100 May. 21 938 Excellent
ND 100 May. 30 65.3 Excel lent
SD 100 May. 27 65.2 Excellent

#* non—f lowering




BHHAE © ERUAEORMEAMICET 25158 (B 1#) (55)

Table 3, Effects of photoperiod and night temp on the growth and flowering of Archillea

millefolium Exp2in 1983-°84
Night Forcing Photoperiod Flowering Length No. of No. of
temp, date treatment date of leaves flowers
stem
15C Oct .15 LD Dec. 20 109.9cn 304 935
ND - R.x
L »Dec.20LD| Mar, 24 84.0 323 946
SD - R.
LsDec.20LD| Mar. 22 975 365 793
10C Dec.17 LD Mar . 25 86.7 29.0 66.4
ND - R
5C Dec. 17 LD May. 8 102.0 26.8 1184
ND — R
# R . Rosette

Table 4. Effects of photoperiod treatment on the growthand flowering after cold storage of stock on

some perennial plants, (Exp. 3in 1983)

Perenial Phot operiod % of Flowering  Length of No. of
plants treat ment Flowering date stem leaves
cm
Campanula LD 100 Oct.15 38.0 16.2
glomerata ND 100 Oct, 15 405 16.5
SD 100 Oct. 17 3155 184
Aster novi-belgii LD 0 —

S hi nonomegi ku [_,{Oct.IZND 100 Nov.22 734 263
SD 100 Nov.22 i 234
L Nov. 1ND 100 Dec. 10 1057 327
ND» 100 Nov .2 308 16.0
SD 100 Nov, 2 21.0 148
Achillea hybrid LD 100 Nov. 21 787 26.3

Coronation Gold | ND 0 == R =

sD 0 - R -
Chelone lyoni LD 100 Nov. 30 76.5 230
ND 0 = 775 355
SD 0 = 54.5 % 29.0

‘cold storage (J an.18~ Sep, 5.1983 ) R @ rosette

pPlanting date Sep. 5,1983 % . non—flowering
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Summary

1. An experiment was done on those flowers, which are perennial cut-flowers, and come out from
early summer to mid summer. These flowers were Achillea milefolium L., Achillea hybrid “Coronation
Gold”, Achilea ptarmica “The Peal”, Armeria latifolia, Aster novi-belgii ““Shinonomegiku”, Campan-
ula glomerata and Chelone lyonii

The object was to investigate how forcing time and photoperiod could affect their growth and flow-
ering.
2. All the plants had early uniformity flowering promoted when they were sufficiently exposed to
natural low temperature on an open field until J anuary 15th. for forcing culture.
3. It was effective on Achillea spp. and Chelone Iyonii under LD (16 hours’ daylength) concerning
their early flowering, while it ineffective on Armeria latifolia and Campanula glomerata. As for “Shi-
nonomegiku”, photoperiod was good enough to help stem elongation under LD, and if the flower was
placed under SD, it resulted in early flowering and increase of flowers in number,
4. LD treatment influenced flower stalk development and flowering; it took effect on Aeillea spp.,
Campanula glomerata and *“Shinonomegiku” in the way of flowering,

Flower stalk development turned out to be remarkable when Achillea spp., Caompanula glomerata
and “Shinonomegiku” were only short exposed to natural low temperature in forcing culture.

As the result, it could be gathered that LD might serve as a substitute for low temperature.
5. Autumn-winter cultivation type on these perenial cut-flowers was got by the combination of cold
storage of stocks with photoperiod treatment.
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