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8 /NEF (SD) Wifd - 5L ELIYAE 100 ~ 200 p mol » m™s™ » H / BB E RAFELE B
30/25°C ~ 25/20°C ~ 25/15°C ~ 20/15°C S VUFE - B FY R AR FE B FRAT T © Paph.
Greyi, Paph. delenatii, Paph. Hsinying Sceptne x Ruby Leopard, Paph. Cocoa Lovely »
FmEEEE R —EE > LIHEE  JBE9F4HE10H » EHEIFMES
30 48 > SCRHBITER -

BORER MY AERSENH RIFHERE 14 /N - B/ RORE Gri52E K
30/25°C ~ 25/20°C ~ 25/15°C ~ 20/15° CZ5VUFE - SR A FEELHESAEL T © Paph.
Greyi, Paph. Magic Lantern (delenatii x micranthum), Paph. Virginia Moffett, Paph.
Cocoa Lovely » &pinfEpa I fy— ik —E1E - L 9 4 - sl 10024 HE 10 H »
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spicerianum > TR FREL B — Ik —E1E » 3L 15 B8 - SR E 101 £S5 HE 12 7 »
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(X)) RIEIFEY R TR B S L B R R 2 s
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Paph. liemianum ~ Paph. primulinum 5GP EY A B TETT » HERERE &
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EIpRFR SR N TR BE Y = - SR ANE i 1S ml -

(Z) T4 B B Pl T A R

g2z GA, i1 GA,,; (Sigma-Aldrich Co., Mo,USA) - R B 2 ppm »
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S 4 FEEHE YRR (A) 2 ppm GA; + 200 ppm kinetin » (B) 2 ppm GA,,, + 200
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1. AEHEHEAEH /KRR Paph. delenatii (A) B Paph. Greyi (B) 2 b3 s 28

Fig. 1. Effect of day length and day/night temperature (°C) on flowering of Paph. delenatii (A) and
Paph. Greyi (B)

R 4 fEE WAUERIHEACFE (Paph. Greyi, Paph. Magic Lantern, Paph.
Virginia Moffett, Paph. Cocoa Lovely ) - %7€ H R 14 /N8 > Jzl 4 fEAREH /K
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2. AEH/ORRIRE 4 8T R L R
Fig. 2. Effect of day/night temperature on flowering of Paph. Magic Lantern (A), Paph. Greyi (B),
Paph. Cocoa Lovely (C) and Paph. Virginia Moffett (D)
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3. HCHEBEIRE Paph. Greyi B Paph. spicerianum FRA{E3 2 5228
Fig. 3. Effect of day/night temperatureon flowering of Paph. Greyi (A) and Paph. spicerianum (B)

Paph. Greyi 1 Paph. Magic Lantern /1553 BEa1 30/25°CBITE% 5 09 » 20/15°CHa
TEH 88% 2 FfLE - BUNMKIRIRIE NEESREE Paph.Greyi f1 Paph.Magic Lantern 7 Bfi{E
FZJE > HEHI2 ~ 3 A 2R (HIR 23 ~ 24°C /0 12 ~ 15°C ) AJRE Bt b
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BCABIAE 0 RIS =l E et € HIRL 25°C > #8050 3 A REIRREA (207C -
15C ~ 10°C) » B A [FHY H &R 7= ¥t Paph. Greyi B Paph. spicerianum {2 #£FA{E
U o Paph. Greyi 7F 25/20°C ~ 25/15°C ~ 25/10°C B ¥ 12 #1% - FHAERK P B 26.4
40 ~ 67% > BURHER 25°C - HBORZEKRT 5~10°C BaEAEHERIAE - &5 5RELRT 2 EA
B —% o Paph. spicerianum {FBEEE 4 1% » /B 20°C HYBATER 12 6096 » R 12 i
T&BRAAEZ2E 1009 » 7RO 15 C e 8 ARFFHIER 67% » FRH 12 AR A2 949 » &
i 10°C FFEREK - fRHE 12 BREARIER 61% - HILHR 25C » %R 15 ~ 20T
HE B RUEHE Paph. spicerianum BAAE » LEAE/KAE R EERE 1 4E &Y Paph. spicerianum T8
HIRRIEFEEH—EH - DMIBRENRAERNS > K201 BT Bl o 2 iy R
= EIE > EREAREME 1,500 % 2,000 ARPLEAYEE - A1 Paph. bellatulum F1 Paph.
armeniacum” > (KL ALE 4 B E MR AR RCEAERSE - ZEMRIVEBETEEGE » &

AP B R E AR LUK U SRS MR i R - FEA B g s Rt i E e b
SRR,

WEE RFEEIRIEH TR ER SEREC R E

J& TR RS 00 J < FEXCHE Paph. Ho Chi Minh - fE3) 2% B4 /0 KR AH & 5llR
R 12 1% - 1Ll 2 ppm GA; + 200 ppm kinetin ) FRHRRESGTF (£ 1) - FAEER
60% » HZRs 2 ppm GA; + 200 ppm 6-BA EHBHIEA F 409% > 2 ppm GA,., #57iC 200
ppm kinetin 5 6-BA {2 #EFH {E 2 SR K » BRAEZRBIEIRLH S fy 33% « N ZalfEik
BAEH / BORE 2515 CHEMA R AR - EIRFEEEZ T4 R SR e m e 381 2 BUS
7K 2 HHY Paph. Ho Chi Minh HIJZET% 255 18 A AW RCEHIR » R EEER
ARIRERRAET - GA, ATRE R EREZ AT -

FLAE 01 J& 2 Paph. Greyi {F 2 ppm GA,,;, + 200 ppm 6-BA R #H 12 f51% » BH AL %
36 9% BrIAC % » Ho &5 m i B 35 B0 4H Bl fE R B RS 3096 » [5] Ry 0 A 0t J&§ 7 [ A 8 Paph.
leucochilum FE¥E 12 1% » 4 FEEFEHE L 2 ppm GA,,, + 200ppm kinetin 4HFH{E%
26.7% Fyfci o BHHRAH Ky 1396 > HHIMEATRSRANE - TR PR BLE ) AR £ S Bt FH R
F&E SR BRI DA S R DARE R EL B fEA 1

EIERIEERA TS N Paph. wardii 75 2 ppm GA; + 200 ppm 6-BA FEHH 16 % - Fd
623 79% L1 E » 2 ppm GA,,; + 200 ppm 6-BA FE¥E 7 BA{ER 409 » 2 ppm GA, + 200
ppm Kinetin ~ 2 ppm GA,,, + 200 ppm kinetin S ¥$IE4HBATERET f 139% > GA, 22 6-BA
U E AR HE Paph. wardii BAAE ° Paph.venustum 1% H / 75 25/15°C B8 FE R TR EE 12
o KA YR RIETRE R - B EHERC - MR KRR 2= A BE TR
209 > BEORH /TR 25/15°C B HBETERY T IR N T~ © [H4ETE Paph. charlesworthii
H /%08 25/15° CEE 16 &% - Fam A ftd YL RO EEIpE B & e R {E - FfEERE
67% LA I » 20 BIRFHTEZEE 1009% » [MHEOE ~ BUE/KE R =P AR 16 FRER 15%
ZBAfEE - R ATRE By T 2R HERfE Z A F -

Paph. Maudaie type [ % {C5% 1065 F1 Paph.Standard complex fih (X5 R815 B4t 5
TERIE » (RAEFR M — T PR MY AR £ S GRS TS B R P L ST R
EpabIRiE T - 1A 3 AR EDE S R TRIC R R 5 - PR ERAH B I 4H 7 R ESR Al
BIE S S AR 1065 AYBTEENR SR AT RE N BURY - B0 M R B
S > R Maudiae type A€ R EAVER AT TR ZE LU -
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1. MEREYIAERFEIEES Paphiopedium SHTERIIER 2 5%
Table 1. Effect of plant growth regulators on the flowering of Paphiopedium

et FL FITER (%)
Plant species Treatment Flowering percentage
(%0)
Parvisepalum  Paph. Ho Chi Minh CK 33
(subgenus) 2 ppm GA, + 200 ppm kinetin 60
2 ppm GA,,; + 200 ppm kinetin 33
2 ppm GA,; + 200 ppm6-BA 40
2 ppm GA,,; + 200 ppm 6-BA 33
Brachypetalum Paph.Greyi CK 28.6
(subgenus) 2 ppm GA, + 200 ppm kinetin 14.3
2 ppm GA,,; + 200 ppm kinetin 28.6
2 ppm GA, + 200 ppm6-BA 14.3
2 ppm GA,,; + 200 ppm 6-BA 36
Paph. leucochilum CK 13
2 ppm GA, + 200 ppm kinetin 6.7
2 ppm GA,,, + 200 ppm kinetin 26.7
2 ppm GA, + 200 ppm6-BA 13
2 ppm GA,; + 200 ppm 6-BA 20
Paphiopedilum Paph. wardii CK 14
(subgenus) 2 ppm GA, + 200 ppm kinetin 13
2 ppm GA,,; + 200 ppm kinetin 13
2 ppm GA; + 200 ppm6-BA 79
2 ppm GA,; + 200 ppm 6-BA 40
Paph. venustum CK 100
2 ppm GA, + 200 ppm kinetin 93
2 ppm GA,,; + 200 ppm kinetin 100
2 ppm GA, + 200 ppm6-BA 100
2 ppm GA,; + 200 ppm 6-BA 100
Paph. charlesworthii CK 86.7
2 ppm GA, + 200 ppm kinetin 100
2 ppm GA,,; + 200 ppm kinetin 73.3
2 ppm GA, + 200 ppm6-BA 73.3
2 ppm GA,,; + 200 ppm 6-BA 68
Paph. liemianum CK 67
2 ppm GA, + 200 ppm kinetin 40
2 ppm GA,,; + 200 ppm kinetin 40
2 ppm GA, + 200 ppm6-BA 33
2 ppm GA,; + 200 ppm 6-BA 33
Paph. primulinum CK 40
2 ppm GA,; + 200 ppm kinetin 53
2 ppm GA,,; + 200 ppm kinetin 60
2 ppm GA,; + 200 ppm6-BA 46.7
2 ppm GA,,; + 200 ppm 6-BA 73

CK: deionized water.
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Paph. liemianum Fs$EFCAIAEY) » DL/ BOR 25/15C iR 8 1% - BAALAEE 67% »
FHEE A KR 2= FHEH 7.5% @ SRS TR R R &R fE 2 W+ o 55— {6 5 4E 1 Paph.
primulinum 1£ A JEFR1%H 53% LI ERYRITER » B EH 2 BI{E% £ 60% > D A 73%
DL ERIBAATERS » HH&SREH] - ¥ Paph. primulinum TS > JREE GA,,, TTRE A R
TEFEENH] - Y4 RIHERIEEIE%E > Paph.liemianum FRTEZRAE Ky 33 ~ 40% - {EH#EFA{C
Z R [E] B EERUIE RS 2 Paph.primulinum WIFEAES ER —2 > 1248 7] P HIEUHEY)
A REMETREHEDRT - AR R CHI R -

R

PR A S 45 SR HE I (ke 2 L @ RE B AE Z AT RE N T - PR BEAE b 21 Z FESCfl Maudiae type
hybrid §) > EEZELREAVEEE - FRRZIZRMAN R Wiy E (e EFEHI AT - mAN
FefEtt GAs M1 GA,.; #f Paph. Maudiae type Fi{ERABIZTETHHTSCR - {H s R e 2
TEEEE - WFERIR TS « SR i EINE - B EE o R E(EH 10 ppm AR
PGS SRR TR T GAs RS BUEL ® » BA FRFEAY Paph. Maudiae type A{ERIETE -
TEATT 28R O - ABRE K GA; F1 GA,., J2FE B 2ppm » WHEHCATAE Y242 (Kinetin
M BA) - DIZRER AU - oA (e RSO - KR R A
SRGEFICRIAN - (LEHREIEZ P -

iER 2B 2R ~ EE ey REFEMP R - BRI R A R BT I AR
RK > BB AR R &7y - (IR MISEE L E R Z FIfEAE - DU HR ~ JREE
TEYe R SEAVE AR EE I R - NIRRT fC ISR e S S AR RS Z 8 - H
AR 2 B i - RS HUS R 8 B LT A ERE R TR - REEEEEN - hF
% A E LR BE R S BA R G R BV RE - AOE IR A e R R
S M e 2 BA R - AIEERAER S S APVE N IRIRE - ERTERI (1T
LR FTREARRR — )« IRIIL - (BRI R R B AR o 2 BT B R e - A AR
P S UL R BRTE AR Bl sty > IRl Ry SR E(E -

5| FSZRA

1. TIEEE 2 1996 - FNTEEEIERR BEM 2 AR g - Bl 28 KEE BT ATiE LR - 94 H -

2. ZRME ~ PREHL - 1984 - SRS A IEMHIERE & R EF 5 B 2 2 o EEE - 34 1 223-
231 »

3. ZRE - MREERL - 1987 o WHIERS > TEH
o BRI +95%  pp. 27-44.

4. TEFHERE o 1997 o HEEERE P EEBIGREE T - ZVEEATEE - 117 © 4043 -

5. FREIEEL - 2005 - MIEIC SHEYE R E R A S 2 2 o FI 28 K2 EEYT5eAT
AR - 77T H -

6. ZLFEE - 2003 - MEBEMEY A EEZEHREEM A S 2 2 - BHILEE KEEEM S ATEL
o 79 H o

7. FETTEE 2 2000 - EIERIEEREAE RS o OREREE] > YA RRF BRI T 2 ST - B E

114

HE - EEEYEREES g H5E - EPER¥E

17



SRR RSN 65 5t

10.

I1.

12.

13.

14.

R EBE LT - 88 H -

Bernier G., A. Havelange., C. Houssa., A. Petitjean and P. Lejeune . 1993. Physiological signals
that induce flowering. Plant Cell 5: 1147-1155.

Bernier, G., J. M. Kinet and R. M. Sachs. 1985. The Physiology of Flowering. Vol. 3. The
Development of Flowers, CRC Press, Boca Raton, FL.

Bernier G. and Perilleux C. 2005. A physiological overview of thegenetics of flowering time
control. Plant Biotechnol. J. 31: 3-16.

Chen W. S., H.Y. Liu, L. Yang, and W.H. Chen. 1994. Gibberllin and temperature influence
carbohydrate content and flowering in Phalaenopsis. Physiol. Plant. 90: 391-395.

Chen W. S. and H. W. Chang. 1997. Gibberellic acid and cytokinin affect Phalaenopsis flower
morphology at high temperature. HortScience 32(6): 1069-1073.

Junttila, O., M. O. Heide, B. Lindgard and A. Ernstsen. 1997. Gibberellins and photoperiodic
control of leaf growth in Poa pratensis. Physiol. Plant. 101: 599-605.

Sheehan, T. J. and M. Sheehan. 1994. An Illustrated Survey of Orchid Genera. Timber Press
Inc., Portland, 421pp.

18



il R EBIRR B Ry Z b5

Studies on the Regulation of Flowering of

Paphiopedilum Orchids'

Chang, C. C.°, A. H. Yang’ and S. S. Wang’

Abstract

Paphiopedilum orchid is one of the potential orchids in Taiwan. However, the flower forcing
of Paphiopedilum orchids is still unclear. To understand the way to promote the flowering
response in Paphiopedilum orchids, several treatments were conducted to determine whether day-
length, temperature or plant growth regulators could influence flowering time. In long days (LD),
Paph. delenatii represented higher flowering rate at 20/15°C (day/night) than other three day/
night temperatures and no flowering responses in short days (SD). Paph. Greyi represented 44%
flowering rate at 25/15°C and 20/15°C in LD. Paph. spicerianum prefer its specific day/night
temperature at 25°C/15 ~ 20°C to flowering. Gibberellins and cytokinins treatments had been
conducted in Paphiopedilum species and hybrids, such as Paph. Ho Chi Minh, Paph. liemianum
and Paph. primulinum under the specific day/night temperature and showed the improvement of
flowering response. Paph. charlesworthii and Paph. venustum represented higher flowering rate (>
60%) at 25/15°C whether plant growth regulators treat them or not .Based on these results, these
data might be helpful to establish the flowering manipulation technique for Paphiopedilum orchids
and improve the production techniques of Paphiopedilum orchids.

What is already known on this subject?
Traditional nutrition management and flowering under natural conditions are commonly used
in the commercial cultivation of Paphiopedilum.

What are the new findings?

We studied the correlation among environmental factors, plant growth regulators and flowering
habit of Paphiopedilum orchids. The results can help to adjust the flowering season in forcing
culture.

What is the expected impact on this field?
Adjust the flowering season, improve the management efficiency, increase the yield/volume of
Paphiopedilum.
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