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Studies on the Characteristics of Response to Photoperiod in Calceolaria x
herbeohybrida ‘Dainty’
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Abstract: The limited inductive photoperiod, photoperiod sensitivity at different developmental
stages, and the effect of photoperiod on visual quality of potted plants were studied in the long-day plant
Calceolaria x herbeohybrida Voss ‘Dainty’ by transferring plants between short day and long day
conditions. The length of juvenility was also studied. When plants were transferred from 7 long days to
short day conditions, the days of flowering were significantly longer than those transferred from 14 to 42
long days. When transferred during 14 long days to 42 long days, plants flowered almost at the same days.
These results indicated that flower bud development of ‘Dainty’ may be insensitive to photoperiod under
14 long days, and that 7 - 14 long days may be the limited inductive photoperiod that is sufficient to
promote flowering. When plants were transferred from 7 long days to short day conditions, days when
buds become visible decreased and days from visible bud to flowering increased because apical bud
aborted and lateral bud developed and flowered. These results indicated that 7 long days promoted flower
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initiation and that flower bud development was sensitive to photoperiod during this time period. Long days
enhanced plant height, main stem length, flowering uniformity and visual quality of potted plants. When
plants were transferred from long day to short day conditions, the later the plant were transferred, the
heavier the upper ground part, the root, and the total plant were. The reverse results were observed when
plants were transferred from short day to long day conditions. The juvenile stage ended when the plant had
3 pairs of leaves under experimental conditions. In practice, reasonable management of photoperiod can be
employed to control flowering time with acceptable quality. If seeds of ‘Dainty’ are sown in early
September and treated with at least 21 long days at 3-leaf-pair stage, they can flower in early January to
meet the market demand of Spring Festival.

Key words: Calceolaria x herbeohybrida Voss; limited inductive photoperiod; photoperiod
sensitivity; flower development; visual quality of potted plants

VEZALTE = S 0 s i Bk s, P AT B AR I L R T 3 T SR OOE R A . e
(Calceolaria x herbeohybrida Voss) & fF&FH (WA T2 —, Thebzm e, e, —&kE
3—4 AIFMG AR IR I AE, W E R RRER S SR A G & (Erwin, 1994; H22%,
1996; WEFLG 4%, 2004; FEARTT, 2008).

K H IR {245 TF 46 (Runger, 1975, 1978 dbuihkdk K246 741, 1990; Erwin, 1994;
PEEL A%, 20045 FEESP, 2007). Ok TG RO G I RUSAE I e ], T R S K
B G 5 ' F BRIAN [7) & B BOR ' ) B ) Rkt (R %% 4%, 2000, 2005; Warner, 2009).
YeA Mk, A PR AR WAHCHIE o A6 42 T A R — RS IR R Rl A 2200, AR R
TR R RS % (Erwin, 1994; Adamsetal., 1999; #HEZ 2%, 2000), ey H
BRI TFAL S Pk i Z BORGERE . SIS AR T IER ) AR /N MR AEB SR CAIRIE
(Runger, 1978; Erwin, 1994), yilifufefedi s H K EIEMDE, HMEKS] 15~ 16 h, jiliu{eie
ERE NI, AEEOEIN . AEE AR BT G AR AR 2 A RN A I 1) 53 e 5 7 T (v ik = 41 S0
58, NI BRI T 6 FE AL BEAE A A A S B R

IERE 2L R BURR I A 5 T AEF S H K 2 WA B, e R
WX R TTAC B LA RN, i R0 3 U0 K P8 A0Sk ' ) I BURK 1) A & B B S SLRR 4 1) (Adams et
al., 1998, 1999, 2003; Adams, 2006; #HH % 5%, 2007: Warner, 2009). AHf5EH R HIT G
WA E AL H R T MGG SR BRI o R B R DA S B A e i) A
AT g, DU A R A
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H3H—10 H 14 HEH/E T HAOLRT, b H RO 12.9 h &b ) 11.2 h (hE
N TR PR S G w2 i1, 1986). M 10 H 15 HIF4R, 17: 00 2228 H 8: 00 Hotilh=
FAARE R, SEBRH KON 9 he AT MEMIE R H KN 14 ~ 15 h, FrLaleib s
RIFTA M B A TR H & T .

11 A 14 HIFARIT A0, sk 2 8ahiifr 3 xhal i Fr. Bk 3 wfm A, Kh—3k
&N 120 Kk, 200 20 41, 416 Bk, HpbkER, T 6 k. H 10 e K HK, 10 418
FHE T DUSRERG 7 d ¥ L4l e H R H IR 2 10 B . K H BRI H AR BEZE [F]— iR =
PHEAT, & H ORI H 20 50l e A 2 (0 W g, o 1) P D el 2t AT 20 B, 2B LA 1 2 R0
DARIE S Z i — 80, 48K 17: 00—8: 00 JUfE g o, XFFE H A HK S 9 h, K
H AR EE 772 M 17: 00—02: 00 A 60 W FIBUT [AIFE 1 m, FHEESAEARAE KA L m BT, w2
[FIOGERZT A 100 Ix, AR 16 A B Bk £ 18 h.

2008 4 1 H 2 HEsA H RACBE AR T A6 T e, 45 A H O g IR 8%, b T H R
MK HBREE. 1 16 G4k G810 4D MWEHBREEKHK,

FERMM S SRR LT IR AR, AR 2 o A T ebr ik o B 1 28 TF IS d
SKITAEI R R A AR . B ERCTTEG B, BRIRAI &N B i . AL REFNIT
SEREL T s 11 H 14 H .

2 HiR 5

21 FERAEIHEEEF LN

LRI T ZRA AT TFEAR IS VAL 7 B 500RT DAIX 43 5 J 0 TRARAR DA% 25 43 A FR & 1A
A, U — B IR, R B ST AT 2 Bt B, O R B O A PR s
{RE S L 2F R B A, JHER gt &k A28 (Adams et al., 1998, 2003; Adams,
2006; ®HHEA 5%, 2005, 2007).
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Fig. 1 Effects of transferring plants between long-day and short-day on flowering of Calceolaria ‘Dainty’
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Fig. 2 Effects of photoperiod on visual quality of Calceolaria ‘Dainty’

A: Abortion of apical bud when plant was transferred from 7 long days to short day; B: Visual quality of potted plant transferred from 7 long days to
short day; C: Visual quality of potted plant transferred from 7 long days to short day; D: Plant under short day conditions;
E: Plant transferred from 56 short days to long day.
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Fig. 3 Effects of transferring plants between long-day and short-day on growth of Calceolaria ‘Dainty’
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HEGKHRAKHR 14 ~21d 5B 2R H AL, KHR 7 d S350 0 RN eks S
FRIE I LLAE R I, T, MBS R (B2, By C; K 3). LK H IR WAL AL AR 8
R, AR IR, FESERL H BN, TR AL e 2o I e b, Je/h, BRBURR D, TeiERL, 0L
AT, AR E ALY (K2, D). 56 d I AL H AR HTS, FeHEKHK7d)E
PR AL HR MR E . BRI, BRI B WIAE e n, W E A R e (&
2, E; EI3).

AL RBITIERS ) (B 1) @R (E 3), 21d K H B EHZ R H AR 54T .

3 g

WAAEMITFAESE S hEE . e, Jesmdss] (Erwin, 1994), RHEAIK HIRALHEITFIE, XH
AR A ISR, BIYA A BRI (] ER 7, 0 H R 5 Sk gk (Runger, 1975, 1978; Erwin, 1994),
R AR 7S 4y, MIZEK H IR sk H IR R ¥ JF7E (Runger, 1975), {HJE K H B S IR HT 75 I
) LU R S S0 1~ 2 AN (Erwin, 1994), BT LUK H B8 AC B i e e 9 45 1) EEF B (Jbst
MOl KA B0 4, 1990; HhELG 4%, 2004; RS, 2007). Erwin (1994) Ak —L80r & M
H P A S RO e AR 75 BRI K H A2 . ARG R aie s A ‘Hu s H
HRf

KA R /] LA R 4 SR BB 6 A BUS B B 68 I BUR 15 S
Bt Ot FTBUS T R B Y BRI AU R BB B (Adams et al., 1998, 2003). &4 H I
T, K H BRI T a vee TR0 K (Adams et al., 2003). KA E K HE (BB S 4
F) e H I GE T4, SIESE H AT LLER K H BT 28 I SER RN 5 1 I H
WERE 2K H R, T USRI 43 A2 4120075 3 A (0 B TR FN'G i 0TS 18 28 & [1r)5% M (Adams et al., 1998
X5, AN BUR Y BEEAT R H AR, T8 2805 5 I i ZE L H IROR BN A% K T AU I B
SE UG T R H BB AR AR, SLAE 2E b T T BN TR 1 22 S O ASBUBBY B K (Adams et al.,
1998), ARI T, FEM ALK R 3 0t I A T K HIR 7 d e 20k H R, B0 RECRK
Wb, B TN ORI BURE, vl e e et 1 R ATELT d, BrLL 3 I I
ORI (H)2 7 d K H S8 200 H RSV LT 2F I AN RE 1R 5 K 8 21T HE,
1M 14 d K H B 5 FE R AL BEBIPLTE  IAE 21 TF 18R A0 2 21 TF A6 16 I i) 5 i 2 K H AR BEE AT W3 22 5
R ACAETERDC I BUR I R G B, HAKEAE 7~ 14 d 2], 14 d UG IE2E R G RDEH A
TR T AR RS A R SR RBUER R R T Y B S EE' ) BB R 0 1) S B (Adams et al., 1999; Adams,
2006; Warner, 2009).

N6 S AL BT A R R AL T2, K H IRARBE AN IR T AL s i AE e I BUR I R B
B BOIYCTE R, 1 HLd 25 5 R AE K B A 7 1 25 1 BRI AR ' B (Adams et al., 2003). Fi4fs
AARE, TLME 3 X e T Cagi i E Y, B RAES SE I ETE 7 ~ 14 d
ZAA], AR AN R S S A SR P ) A RO B DL B 45 ol e S IR v e P, 5 224 LA
BRI AT eIBR RS, MR G A RER E

VAT H N R B B T K H A, AR bR ARIE. ERK. SEEy
KT H RALEE— B ()5 P8 20 H . 3 H IR BRAE T G A AR T, IR iR . B
e o 3 LRI H A EE R R, B0 A 1R A B TR B B AR T AR BRI AR K, X 5 XS
(Warner, 2009) 21l

R MES SRR, MHE N8 Z . e W srEgmn, (FEMKm SRR
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P TR, AR A K I, IS s K H BN A TR, BARIFARRTEE TR /N ki,
(HRRRTER RESEM, SRS (2005) fEMEAA-MARIEAH R . FTLL,  SERs AR = 75 2 e S H I
A IS ] BE 34 0 20 B SR Inb iy, AN B s I B A

IS R4k 7= 4 53 e B s M b B AL, K H IRAREE S 5 M T i 3 n . BARRK
KB R AE 4L (Adams & Langton, 2005). AfEr, KHME 14d 55 H e aieie
WAPERT, IR AR I BE TR PR, T BE DR A AR R I TR A7 25 5, 75 B2 () IR o 5 5 B V) ) AR A0 A
A A0 6 ) 0S4 I 93 T ()5 T

BRAR P AT AR R N2 R ] BEACE CRAIE i, i) i, b %, kb RERE GBI R 4%, 2007).
CACABRUE, S5 A ARIE T U g S, e A AL B i G A e T BT, B S P i
JReE TRHE, DSRMPENE ML 23X Mg T 14~21d KHE, DMERERAE 201k
PUG# IR K H I, DLk ReIETHFE, R BARIMRIE . 2 H R 56 d Jo# 22K H R i G fe il 3
m K H I 7 d 58 20 H A BEEE &, J 19 H AL EA R 40 d,  ZRA SLMh A3 25
K H ML EE 14 ~ 21 d RIS IR A I RLR .

BT BT AR T E 2 H AR —, BUANE T 6 SR B 46 I 1) 573 Gt
B A%, 2004; TR, 2007) SEGTHEET TR, OB QAR TR T L, A
150 d #EF B B, WM — AR 6—8 J1, UMb A E AR, TR A N L R B
Wk T 800 m s I FEHE 1 (MR 2%, 2004; HEAKTF, 2008). AR SR E A N
FERSTFURIEH 9 H LAFERIE I, 11 A AR K H A2/ 21d, 21 H 9 Hifde, wIHIE
F BT, BB 120d, PRI .
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