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SUMMARY

(FZL%w)

I . Night interruption promotes vegetative growth and flowering of Cymbidium and
potted plants

In this study, we determined the optimum distance of light from potted plants, Cyclamen, to
reduce the energy consumption during the night interruption (NI) and examined the effects of
NI on the vegetative growth and flowering of Cymbidium ‘Red Fire’ and ‘Yokihi. Cymbidium
Plants were grown under 9/15 h, ambient light/dark (control); 9 h ambient light plus night
interruption (NT; 22:00 to 02:00 h) with low light intensity at 3-7 pymolm “s ' (LNI), and 9 h
ambient light plus NI with high light intensity at 120 /,tmolm’ZS "' (HND) conditions. To
determined the optimum distance of light from potted plants, the light controlled at 50, 100,
150 c¢m height at intervals of 1, 2, 3 m. In Cyclamen, the plants decreased days to flowering
with 1-3 /,tmolm’r“)s’1 NI, which located 100cm height from the plants at intervals of 3 m.
The number of leaves, leaf length, the number of pseudobulbs, and pseudobulb diameter of
Cymbidium plants were increased in both LNI and HNI compared to controls for both
cultivars. While none of the control plants flowered within 2 years, 1009 of the ‘Yokihi® and
80% of the ‘Red Fire’ plant grown under HNI conditions flowered. In the LNI group, 609 of
the plants flowered in both cultivars. Plants in the HNI group showed a decreased time to
visible inflorescence and flowering than those in the LNI group. The number of inflorescences
and florets were greater in the plants grown under HNI than those in the LNI group. The
tallest plants at flowering were in the HNI group in both cultivars. NI with low light
intensity can be used effectively to promote flower induction with increased growth rate
during the vegetative stage in Cymbidium. However, to obtain high quality plants, NI with

high light intensity strategies should be considered.

II .Growth and flowering of Cymbidium grown under different cooling systems during
night interruption forcing culture

The growth and flowering of Cymbidium ‘Red Fire’ and ‘Yokihi' plants was studied in a
greenhouse with summer cooling control during forcing culture which included night

interruption (NI) in winter. The greenhouse was divided into two sections for separate



cooling control during the long day summer season. One of the sections was cooled by a
mist system (Mist), while the other was cooled by a shade screen (Shade). During short day
season, the plants were grown with NI at a low light intensity (LNI) of 3-7 umol m s and
at a high light intensity NI (HNI) of 120 /,tmolmﬂs*1 for four hours (22:00-02:00 h), whereas
the control plants were grown under a 9 h photoperiod condition during the short day season.
Night interruption for 16 weeks and cooling for 9 weeks were employed twice during the
experimental period of two years. The temperature was approximately 2°C lower in the Mist
than in the Shade and the relative humidity of the Mist was 80 £ 5%, as compared to the
relative humidity of the Shade, which was 55 + 5%. The daily light integral of the Shade
compartment was 48% that of the Mist condition. The time to flowering pseudobulb
emergence from initial planting for ‘Red Fire’ and ‘Yokihi’ was reduced by LNI and HNI
regardless of the cooling treatments but the promotion effect was more in the Mist condition
compared to the Shade. Plants that received NI followed by Mist flowered within two years
with a different flowering percentage depending on light intensity whereas none of the plants
flowered under the Shade condition. In conclusion, ‘Red Fire’ and ‘Yokihi’ cymbidiums could
reach flowering within two years by summer cooling with Mist and winter forcing by NI
treatment. Temperature should be maintained under 27°C to avoid heat stress and

inflorescence abortion during summer growing season in a greenhouse.

M. Control of flower initiation and development by potassium and nitrogen under
night interruption in Cymbidium

This study was conducted to investigate the effects of potassium (K) and nitrogen (N) on
flower initiation and development when applied in conjunction with night interruption (NI) in
Cymbidium ‘RedFire’. The experimental plants were grown with NI at a low light intensity
(LND of 3-7 umol m™s™ and at a high light intensity NI (HNI) of 120 uymol m“s™ for four
hours (22:00-02:00 h), whereas control plants were grown under 9 h photoperiod condition.
The concentrations of K and N used in each experiment were 0, 100, 200 and 400 mg L%
The plants grown under LNI conditions emerged inflorescence 719 of the time when 200mg
L' K was supplied, while no inflorescence emerged in control plants flowered, despite the
application of K fertilizer. Flower diameter, as well as inflorescence length and diameter,

increased with increasing N application up to 200 mg L ! under LNI and 400 mg L ! under

HNI conditions. K fertilization during the adult vegetative stage in Cymbidium grown under



NI artificially induced inflorescence, but the flower quality of the plants decreased relative to
those grown under HNI. To improve flower quality, maintaining N at 200 mg L' and 400
mg L ! for plants grown under LNI and HNI conditions, respectively, after inflorescence

emergence is recommended.
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o] AF2 2009 24FH 2010 12€7hx] g o] FAdF AR A FHHA A&
NEZ+=  Cymbidium hybrids ‘Red Fire® ¢ ‘Yokihi® (Mukoyama Orchids Co., Ltd.,
Yamanashiken, Japan) + 7} #FEo] AREH AT W EE HAA] 10cm & 7)o o] 23te] oF
ANE 5 16cm §71=2 wAHFAoH vix= 23yl A& AMESEY T 200997 2010 A o
B 25T 27/22 9 28/24°C, AE&H %+ 21/12°C 9 22/13°C o|dth #Fe 2ZHFTHE AF

i
ot
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ol
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i
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_1
An)
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B
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D
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>
N
>
N
offt
2
o
L
(ld
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ol
L

of zAlstul. FA g T 9417 LAl 17:00-08:00 74A] 7 o= do| Ty oA &%
o AFE ofutx g (Low light intensity Night Interruption: LND¥ 9A17F L #o| 3-Tu
mol'm “s! 9 FEZ 3FE o] (High light intensity Night Interruption: HND= 1201
mol'm *s ' & QFFE 2A} SATHIE 8). ofdA g 2del AX 28 A Hgloen 13 of
A 2]z o] A A ERY of 165 < (20099 2€-59), 2% ot = o] & 38F FHE 16
T E2H2009¢ 11€-2010 2€)7kA] Al E Ak 3 HA oA g A 249 &%= 22/15°C
olRom = WA= 19/12°Col v}, ¥ 243 = (The mean photosynthetic daily light integral
(DLDE #2879 ARE offA e F-olA 65mol'm*d’' L¥% A T4 82 molm *d”
oAt 7 AErtt; X%, Auiss, oSt EAT Y] 20 FHdsHA FA H A
Ael 5 Ao HAAE, A4 7o A7AY dAe] ety AU 3 sHE ol A
A7 7S obdi R ERYH Ad 7 do] RS S = ARRHAAL, TR A
Mak A+Ae 714 We 99 AES o] &3}t (ABS Digimatic Caliper; Mitutoyo Co.,
Ltd., Tsukuba, Japan). 43 9177, Hele] AEFTE 22 ofAqe$ 80°C 220lA °F 3% 7%
: gttt A AL FY 23 97 Y 28 dsUt FAFRNCH stA et et gd
T, BhAl ] Aol 22, # 7 Fo] FAHAT JstAs I & S 3 HA o] WSt

= Ee IEeR AT

-1

B

O
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W EEg A2 71 Ev] 54 g IYPH| 5 A g AupRog Bzio 7] &0 54 g
2009.02.01 2009.04.21 2009.04.21 2009.10.2 2010.01.04

AREE F71E HE AR
=

T 30%, AR 45%, wHF 20%, SdE, v AE 3%, AlLelolE 2%

AR U R R
& 3t (mg/kg °lsh)
A 9. dol E 2%
=8 2.5
T 1
W 75
aAE 150
T 200
yZ 25
o} 500
A 1%
3. W Az E
4. FE 70£10% A
5. CO2 @ ©F7F 700 mmol-CO=mol " 4|
6. HEA A A5, Sof, vigdo]l- A S2EtE FoF Ay
7. Ao AFgE H: Cymbidium'Red Fire’ 'Yokihi’—~ Mukoyama Orchid, Co.olA] & & %&
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Control LNI HNI
(0 umol m2g1) (3-7 pmol m2 g1, 22:00-02:00) (120 pmol m2 s, 22:00-02:00)

19 8 Anf Frrol A e ofubA e

L= < I LT
28 Red Fire' 9 ‘Yokihi' 7 #% 7oA 2&59 d5% AFRe uF% ofux o
Al FAR P el vske] ZFstATHY 9). ol ¥t F A 1AF okmAl 7] $- KT} 23 oF:A|
719l o o)A A vErRth Red Fire' o HA 93-S AR =} 33 ofmpx el oA 5z
s vl& = F7heE A, Yokihi' ¢ HAGES AFEEY 1FE ofmA g oA F2dUA
ettt A B A 9 439 TUHE AEY ASEE #astE F23 7)Fe] Hed ok
&9 Ao A ok et At A FAANASS FAT = Ak AvgRol ¢ 9
TR Fdel MsE AANE T4 el YAl dvht we AR EA, drky
TR welA] sk EAol FAfHT. B g 1A i T OEE EFA 1%
ofpH ] H$o ojn] APJrel uHBE ofuH Y oA FAH TR} TUIE ] AEE 0w of
A e o TFEF AHEAES we] f7A] 2E FAEF R AR, aBE ofiA g o] A
T E ATHI® 10). F FF BFolA 1, 23 oA e s ARE, uFE ofmx oA A
E5e FAHYTEY T oM, Red Fire' #&9 Afdds AFE2 oA E Woks 4
¢ AZFol pF AA F7FSHUTHE 1). ‘Red Fire %9 /N3¢ 74e 2295 AR=gt
T oA oA FA TR A7 97t 195 FAaE o Yokihi FECNAE 85, 12
Tt AaH AT CLE 1.
B A Auid ] Aujal AL oA E Fstel FFAAS T F e AE =9
G FAGe] FHRHol FxAom 29 <t Jistl hesitheE Ae & & AATHIE 12
AE T TG A7l Aurt AR E Aol = B-ekal AfskebA ek

o

o )
&
L
=
=
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25 A ‘Red Fire’ C ‘Red Fire’ r 45
—— Control L 40
20
r 35
151 r 30
r 25
10 1
20
g 51 g
z 152
2 5
5 0 10 3
<Zj “Yokihi’ Vlihi? 45 =
51 B okihi D Yokihi 3
L 40
20 A
r 35
151 r 30
r 25
10 1
r 20
5
15
lThe first NII [he second NI The first NI lhe second [j
0 T

0 3 7 1115 19 23 27 31 3539 43 47 51 55 0 3 7 1115 19 23 27 31 3539 43 47 51 55
Weeks after transplanting

2% 9. ok g7t AHtR  Red Fire' (A ¢+ C) 9} ‘Yokihi’ (B <2} D) ¢ f4=(A <} B)$}
HAQHC ¢ D)ol v A= AT

ol we ofdAele]l RAE B S AE, BE ok T4 100% © Yokihi 7
A 3 W, 80% o Red Fire' 7h ASSHATHE 2). ARE opspa g Fol Al F EF wFo]
A 60% o) A Eol Astatgith olW) AFE obstA TR IBE kAL TN A A 289
F7b AasgrHad 11 3 12). A8 2895 BT oA oA Red Fire: 6%,
Yokihis 357 ARE oA Trvt wEHU A9 B ABE b T 1%
% oFq# Tl A, Red Fire' Wb "Yokihi' ol F7bsHvHE 2). o4 AnbEe Auvgo
ASEAS 95l bR T T A NPT obskAe B oz AFE oktALe] ostelw
DA FF ol FES AN ¢ Ues etk 2BE opA Y A9 A Aol
e ABAY B T F D Azl old AREAe] 9 A% BEsh, AP

o opUA W Aze] Bl v AU e 1A Az

o
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A ‘Red Fire’ C ‘Red Fire’

| —a— Control
—o— LNI
34 —e— HNI r3

“Yokihi’ D

No.of pseudobulbs
=]
s
=)
E
Pseudobulb diameter (cm)

'The ﬁrst NI' Ehe second N] The first NI Ihe second [j‘
o T T e T 0
0 3 7 1115 19 23 27 31 3539 43 47 51 55 0 3 7 1115 19 23 27 31 3539 43 47 51 55

Weeks after transplanting

2% 10, ok E]7 AWt} ‘Red Fire' (A ¢k C) ¢ ‘Yokihi' (B ¢ D) 9] 91742 F(A
¢} B9k 9174 AA(C 9 Dol vA= 43

¥ 1.1, 22 o}=A g7} AUt & ‘Red Fire' and ‘Yokihi’ ¢ <, 91774, #ee AEF 1H
= 9y
DWs after the first NI(g) DWs after the second NI (g)
. Leaves and Leaves and
Cultivar NI pseudobulbs Roots pseudobulbs Roots
‘Red Fire’ Control 0.7¢ 0.6d 9.6¢c 7.4bc
LNI 1.4ab 1.0bc 14.1bc 12.1ab
HNI 1.6a 14a 19.3a 14.9a
“Yokihi’ Control 1.0bc 0.8cd 85¢ 5.6c
LNI 1.2b 1.1abc 11.4c 10.2abc
HNI 1.3ab 1.3ab 18.7ab 14.1a
Significance
Cultivar NS NS * NS
NI Sokok Sokok Sokok Sokok
Cultivar x NI Kok NS NS NS
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60

mmm ‘Red Fire’
3 “Yokihi’

1

40 A

30 A

20- I
I

50 A

N | |

Control LN

1

Time to the second pseudobulb emergence (weeks)

|

HN

2% 11 ok g7t At e Red Fire” 9 "Yokihi® & 7H&} 91774 22 9174)53 28dF

of mA= 9

(
ot

1207 A mmm  Red Fire’
= “Yokihi’

100 A

80 A

60

40 A

Time to visible inflorescene (weeks)

160
140 +
120 4
100 4
80 A

60

N NN

Control LNI HNI

Time to flowering (weeks)

18 12, oFd A g7} Av )8 Red Fire’ 9 'Yokihi’ ¢ 3lol&3dF9 M2 A5 vlAE=

o34
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3 2. kA7 ARIYE ‘Red Fire’ 9 Yokihi'e] 7§ 3te] #]

A= ¥ (20%V R Ak T

1.

. Flowering NO' of No. of Height_ at
Cultivar NI o inflorescences flowering
(%) florets (cm)
cm
Red Fire Control 0 - - -
LNI 60 1.4b 9.6b 76.8ab
HNI 80 2.2ab 14.8b 77.9ab
“Yokihi’ Control 0 - - -
LNI 60 1.6ab 18.8ab 73.0b
HNI 100 2.8a 30.0a 84.3a
Significance
Cultivar NS Kok NS
NI ok * *
Cultivar x NI NS NS NS

9 130 A4S 1045

A A

5
T
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4. oA E Al A4 F

7y Mg

Aol A Fgsto] okvpA el AHET el whske] 73l nh ofubA Y E3rF AE=1le)] vA]=
geko] =AM, w7kl HAAdom folstA AHET 5 Sl ol Jdel Wid Bede = Fdo

g A5 STk 710 A2 1Y HEFSHPS) Fdor AAHoy B FHAdgdAE ¥
%5, LED (RED+BLUE) #¢& Ab&ste] 21 B3E nlasioitt 919 AgolA 13k # ofyzl AFx
ofA gl ME NSl T FIF lEE skl wUkelA dux] dagor o dE§HoR A
& Sl ARE ofA Y 2AlE WFRloH, F52 3 d¥E TS 4 = ‘Red Fire' ¥5%

AT,

o

v A 2y
22 A5 ‘Red Fire'294 2 &
A2]: 1) Cont: 9h A1
2) 35 0h 4 + 10pm-2am kA (F=: 3-7umol m™”° s)
3) HPS: 9h 97 + 10pm-2am °oF#}3 2] (F%: 3-7umol m > s™)
4) LED: 9h 9% + 10pm-2am ok} (F=: 3-7ymol m™~ s
F5E: 80£10%

9 14, ofR A A FAFAHE T, BT, HPS, LED (' HZ5E))o| wpE A&

L2 R R U T 5

dde A FAYE AT Be ATl A, 9, 95, 2

i
ol

o

o
o,

] Ag

A 2

e

[
=

td
oy

/\T:Zo“ﬂ'

4 o]
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(22:00-02:00) & <+ 0.07-0.609] A
o] AAHI AU&es F & 5 AL o] VZbegke] FPAAELS HPS sl 7 el

ATHIY 15). Lo ¥ AdelA BT S Fohel ARE oA A BFA fF

# 59 A83 LED 59 AR89 mabiz vlgske, 49 Aol Wiz uY PS dshi 2

o] F At

33 ok AP Al el wE S|l

Leaf Leaf Bulb
Cultivar Light Leaf length width diameter
number {cm) {cm) (cm)
‘Fed Fire’ Cont. 49 b M8 c 1.16 b 098 c
Fluorescent 6.1 ab 398 ab 193 a 1.87 ab
HPS 3.5 ab 321 be 1.82 ab 1.60 b
LED 80 470 a 237 a 236 a
Significance
Light ns OO "R BOROR
8
—&— CONT
6 -
T: 4
e
g 2
E
=2
<c 0 A1
2 4
-7
04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00 04:00:00

Time

28 15, FA oo wE U B W)

=2
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He 974 A wE A8S 58 & Aqvhar Basgl o Powell (1988) 52 AW o R
of kAol wel vEARE thd ARy e A AEL2 30/25°Col A, THEk= 10-14°Col A 4
Aotral Btk ol Fdel eyt F2 FEstE s Uil Avy e FFE2 it
Az o]Edte] 2 2R % 2EYAE oAzt o uf Aa2 24 oA A
A B vy gL gt v ko mE:HA Aok 2y ol F A W2 FF olF
T W 2 H A Av wheba] 24 dlel A AldE

2 AQSSHA, stolEY, A7 AAEolE

N
o
i

=
rO‘
5
[

b

Aadolyy ¥ EE nAEE o] 83k Al AH o] UH(Perdigones et al., 2008). B Aol A= AS

2 oA P E 3k FAld ofFE WALV Avin e A JREkel] mAE dE&E Eobu

of A¥L 20099 2¢€F¥ 2010 12€71A shde] Lo FAHIAY. AEARREE
Cymbidium hybrids Red Fire’ ¢ ‘Yokihi (Mukoyama Orchids Co., Ltd., Yamanashiken,
Japan) 7 7FA FFo] AHEHATE W ZFE HlA 10cm &7l o]2lste] of 471¥ F 16cm
|72 wA&FA o WA= 23yl A E AR daE 22y FYE ARRS] wid
1A ZHA dll=91ar, Z2F 389 13N -5.7P - 10.8K fertilizers (Mukoyama Orchids Co., Ltd.) 3113
HEE AFAI7EE 5g A 39 SHFATh

opdtA gl = AYUHEFTS ol &t v 10AF-E A 2A7bF] 4A3F F #EE 2

of ZARSIGITE AP T 9AIRE Ll 17:005-E 08:00 744 AL Hoz slo] Tt o
A3

mol'm*Z'sf1 o #$rw #H% ofA g (High light intensity Night Interruption: HNI= 120u
mol'm *s ' 2 ZAF hivh okt Eli= 2del A 29 A Hglon 14 ofmA g o)A F
HFH oF 1657 #eH2009¢ 2€-54), 2%} ofsbA = of2 F 38F FHH 165 &<+ (2009¢ 11
4-2010 227k Al QA 3L WA o] gl A 24 2= 22/15°C o|floem 5 WAl
= 19/12°C oSl ol 52 ¥ X 80m #ol9 ujd2H4e F Fdoz vpypo] g oL
V2B A2 (Mist) & AA, vE 3§ 792 A#F(Shade) AE OS2 3Tt o5 WA= 2
o] ofulxig] Alolol 29, 6-8¢, 200933} 20100 973+ Al H AT F A B HF F3
S ol #|Etdh. HAL 795m ZHold 4dm Folrt. 24U 2EE 2 10:00 o H T}

16:00 o] F-ol&= AALEE5 £ 1°C) Fo8 FAsI7 o v2Ee; A3 AJ2dL 10:00-16:00

al

Atolowt 7FEE AT} 2% (Nongjung, Seoul, Korea) 9 5%(MI100 data logger (Hanyoung,
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Seoul, Korea) & A & = HolH =277} &4 el 7 vty A A= 30 09:00-17:00
Al Abe] Li-Cor 1400 portable sensor (Li-Cor, NE, USA) £ ©o]&3}9 average photosynthetic
photon flux (PPF)E =7 3&}¢]t}.

Ael 5 Ao HAAE, A4 7o A7AY dAe] ety AU 3 sHE ol A
A7 7S obdi R ERYH Ad 7 do] RS S = ARRHAAL, TR A
Mat 7429 7HE He 799 AEFS o] &3 AHABS Digimatic Caliper; Mitutoyo Co.,
Ltd., Tsukuba, Japan). A3 €774, el AEFE 22} ofulx] g & 0°C LEo|A of 3¢ 7

e
ol

3 & ek A AFARE 24 ATA) £28A5TE FHHYOH HA% AaLd
S, 89 o), 4, ® 4 Fol FAMUL AR2LYFE F BT A WA Fol W
= de 1FEoR 23590

4. A3 9 s

Wi Aol wE 24 W 75 oFEet tE-2e Fo] A vae adME oF
#de 2 ekt 20099 7/5, 23, 8/13 ¥ 20109
6/23, 7/13, 8/19(1& 16 ¥ 17) ©] A . HlelEl= 05:00-21:00 Ake] 308wttt =5 = vt
10:00-16:008] 24 W Hat7]S2 vEE oA 20099, 20106 Zh7t 276 9 28.6°Cel 3l o.H
2 ol M= 209 ¢ 31.3°C o|dvt. of2& wmE FAHsHA] Fgkew 20 £ 2°C & A
U vAE e HytEE Al Hldke] 2009d olli= 2.3°C, 2010d Edlli= 2.7°C Wk
CHILE 16). 2010 = V2E oA o] 7|2 11:004] o] %o 28°C= & 14:004 7FA
AEh FAHATHIE 16B). ZLelv 23799 2&E 15004 35.9°C o Hd &8 7|5
st =S o7t g AEE YEHIT (AR BE). vAE e Hd R
80 + 5% oo™ A oAM= 55 £ 5% oKLY 17). H3f PPF 2 W AETA oA

= 305umol'm *s !, AH F9L 142umol'm s ! o] TH1E 18).

P

B

= do folyE AgAo

1.

fass

_H
op
i
3
v J

r
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351 A ——e——  2009.07.05
o 2009.07.05
———v—— 2009.07.23
30 1 ——a—--2009.07.23
— = —  2009.08.13
— —o——  2009.08.13
25
o
3 20
2
<
3
g 15
2 ——e—— 2010.06.23
3 | o 2010.06.23
o 35
Z ———w—— 2010.07.13
£ — —a—-- 2010.07.13
S 301 — —=—  2010.08.19
o — —o——  2010.08.19
25
20
15 , , , ,

04:00 08:00 12:00 16:00 20:00

Time
a8 160 =4 Wl F 799 20099(A), 2010(B)9] 7| ERV|E =W AE X[ 23V E = A

Bx7, A circle = 5 July, triangle = 23 July, square = 13 August, B: circle = 23 June,

triangle = 13 July, square = 19 August.
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———  2009.07.05

o 2009.07.05
———v——2009.07.23
—-—a—-2009.07.23
— = —  2009.08.13

— —o——  2009.08.13

40
g 20 -
2
£
3 0 . . . .
§ 100 ——e—— 2010.06.23
E o 2010.06.23
5 ———v——2010.07.13
g 80 1 ——a—-- 2010.07.13
§ — = —  2010.08.19
2 60 - ——o—— 2010.08.19
g
G

40 -

20 -

04:00 08:00 12:00 16:00 20:00

Time

oy 17, 24 d 7 99 20099(A), 2010(B)e] HdisE €Y7 E =uAE 2 @378
= 23x7, Al circle = 5 July, triangle = 23 July, square = 13 August, B: circle = 23 June

)

triangle = 13 July, square = 19 August.

700

—e— Shade

600 1 —0— Mist

500 A

400 A

300 A

200 ~

PPF (ymol CO5 m™> s}

100 +

0 T T T T
08:00 10:00 12:00 14:00 16:00 18:00

Time
2 18 24 U e, A 2E Fele] PP g
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A8t % ‘Red Fire'®l 95, H% 944, 9749 +, 9749 A4e A= nd= ofy
AgleAl Wk Aol #Agle]l 1AdE A9 ASEE FAHFEY folaA Frhstart (&
4). Red Fire' 9] HZFFAL 23T ofg Al AFAELZ Y-S 3 oA n2E Xeu
th °F 5-10cm AFHAE 91749 FE AR, AFE oA RFoAl Frpstel ok 23k
UE Ay & AFEe] oS FrhskAvh 1Ad®E X & okmx g shel Al An] ®@ 4uee o
ATAE FARE Tl ngte] 2 AA® A FrEeA= o] W XFAH R n~E AP
M) Z7kge] B Fre ATk Yokihi FEL 749 AAol BT ofupHE|e v AE A
28] ool A b FIFEJAYHE 5). ‘Yokihi® FF9 HA 4% 9FLS AFEe uFE of
sA oA ZA FrMSAEH, PlaE Alxduch FAA o A Frbskdvh v

Yokihi’ &2 A% 2A4dE o Fel aFE oA E Wil AFAYE T 79 HE2 ¢

1

E Aot A AFm ofmA el oste] 165, a3 ofdpx gl odko] 255 HAH AT

£ 4 WPAYS opstAlelo] whE ANY$ Red Fire' o 9%, 3399, 4%, 9749 4, 9
FAel w7 s

Cooling NI No. of Leaf Leaf No. of Pseudobulb

system leaves length width pseudobulbs  diameter

Year 1

Mist Control 13.5 ab 285 ¢ 1.79 a 1.33 ab 1.81 ¢
LNI 14.1 a 339 ab 2.05 a 1.67 ab 2.06 ab
HNI 139 a 32.9 abc 2.78 a 1.83 a 222 a

Shade Control 123 b 324 be 1.87 a 1.08 b 1.90 be
LNI 13.3 ab 354 ab 1.99 a 1.33 ab 1.90 b
HNI 14.0 a 373 a 1.95 a 1.50 ab 2.08 ab

Significance

Cooling * ox NS * NS

Cooling x NI NS NS NS NS *

Year 2

Mist Control 30.1 a 62.9 be 2.14 a 2.42 be 3.21 ab
LNI 29.0 a 710 a 242 a 267D 4.86 a
HNI 304 a 60.8 ¢ 244 a 458 a 4.86 a

Shade Control 315 a 70.5 ab 2.15 a 1.83 ¢ 332 b
LNI 31.7 a 773 a 238 a 2.41 be 4.18 ab
HNI 31.1 a 70.0 ¢ 238 a 3.00 b 4.06 b

Significance

COOling % skskok NS skskok kok

Cooling x NI NS NS NS ok *
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gl e} ofmtAiglol] whE AN|tIR ‘Yokihi' o 4, HAYH, 4F, A7EY F, AT

Cooling NI° No. of Leaf Leaf No. of Pseudobulb

system® leaves length width pseudobulbs  diameter

Year 1

Mist Control 14.6 abc’ 29.7 ¢ 1.77 b 1.53 ab 195 a
LNI 14.0 ¢ 28.0 ¢ 1.75 b 1.62 ab 1.89 a
HNI 159 a 3410 2.05 a 1.77 a 2.07 a

Shade Control 15.8 ab 36.2 ab 1.89 ab 1.32 ab 1.95 a
LNI 15.5 abc 36.7 a 1.84 b 1.32 ab 1.99 a
HNI 14.2 be 35.7 ab 1.84 b 1.17 b 1.88 a

Significance

NI NS¢ Ll *% NS NS

Cooling NS oAk * ok NS

Cooling x NI oAk ook oAk NS NS

Year 2

Mist Control 33.8 ab 65.6 ¢ 2.36 ¢ 2.83 a 420 b
LNI 34.5 ab 71.5 be 2.41 be 2.83 a 445 b
HNI 37.8 a 743 b 2.75 a 2.83 a 5.89 a

Shade Control 315 b 70.5 be 2.47 be 1.83 a 332 ¢
LNI 378 a 82.0 a 2.68 ab 2.08 a 3.83 be
HNI - ° - - - -

Significance

Cooling NS ook ok NS oAk

Cooling x NI * NS NS NS NS

o o]y e g YFE EH 5y AAEYE ofRAYE ueE AFHEE S o
ol A ZFIEATHIE 6). ‘Yokihi'? 'Red Fire’ ¥ oFx g9} n]2E A2dl dho]x] FEo]
FEglol 60% ol 7NEteil o, AFA e sfell A= 20% WIREY Jstes Welvh o] A
E3ko] AMtRo] 28°C o] 9] Aol :=F A Ao o] st @ #|A FA ] HslFo] ¥
gk = ABemw ‘Yokihi' %] 'Red Fire’ #FH U & v 943874 &2 uké&
t ¢ F ATk ol#Ed AN AvHR B oy ZE JdEI A=< Odontioda
Marie Noel ‘Velano oA % <l & 4 A =4 28/18°C(12 h day/12 h night) ¢ 27| ¢F 8
F =E2ANAS W Yo g3yt ALEHI 24F ¢ B 34 tH(Kubota et al, 2005).
Zygopetalum Redvale ‘FireKiss' ol A= 25°C o]Afe] &%olA A3 Fol E 57} 20¢ <tol 2
= A tHLopez and Runkle, 2004). W] & tF-&2] 21 &E0] 27°C o|Ate] Hlud oA x =
9 oy ofd SFe AR WA HA fFolgkE Wiyt At (Wright and Triggs,
2009). 23 AEH AA EFS ol & W WA AW AmjREe] T 44 A8

4 = 7)%olr), o] V&S A, 7hdd Wi vwd go ug §x #Hesh folsriE W

UQL’
o
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L
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<
rir
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o
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oA o 33 F7FEo] A}

A
P

® 6. X ofdgx e wE AW YR Red Fire' ¢ ‘Yokihi'e]l 713 91774 AL,
shol 2095, A% £8Y%, B 5, AE W
Cooling NI Time to i 0 VI Time to Noof  Flowering
system flowering (weeks) flower flowers percentage
y pseudobulb
emergence
(weeks)
‘Red Fire’
Mist Control 51.0 a - - - 0
LNI 34.3 be 823 a 1039 a 9.6 a 60
HNI 26.0 ¢ 763 b 100.5 a 14.8 a 80
Shade Control 471 a - - - 0
LNI 46.4 a - - - 0
HNI 434 ab - - - 0
Significance
NI Kok ok ok NS NS
Cooling ok - - -
Cooling x NI ok - - -
‘Y okihi’
Mist Control 45.0 a - - - 0
LNI 306 b 81.1 a 106.2 a 18.8 a 60
HNI 279 b 782 a 102.5 a 300 a 100
Shade Control 46.6 a - - - 0
LNI 404 a - - - 20
HNI 37.4 ab - - - 0
Significance
NI ok NS NS NS
Cooling Hkok - - -
Cooling x NI NS - - -
SAW A9 ABEE Bokel Ao AN oJBA EEE AolsHe WHWOR JYAEL
o] &gt Wrkg AMRSUIA, Ty e FEul A "WolxA ke 3 SE7F thA A
7FE g A58 ¢ F dArh
o z3lE ZEA dFL Lmol WA A A#AF o] NS As} (Bernier, 1988). 17
GoAdwA o Wie 4% A7 JFPge]l B oFolq Fo Aol opd emworn
Ma7F 2A-Y= A7 B9 Miltoniopsis, Odontioda, Epidendrum, Phalaenopsis,
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Dendrobium &°] 1 <t 2 23S F3lo] Av|E Jisle] %71 ux|&= g3k AHA

oleh: A & F Atk F, kA B AAAHGE VAE A2EE ol §d o FH ANE

Seltete] At A A% FE Wsgeld FF BAR £E2L Ao Aush=Ael
gt £5 BHoz AME T W= FF 2RADY I FHA/E 2AtE
Aol B7tel £5FUR AARG o|H A NHE stel: Pl ge] o] BHe| Hojws
2 sloksta, ol B3 exwelE AuE sotd Pyt e F08 JFL MUY 2 A
£ Eoo opiAUE AW FA] JBA LEE MAE A2 ASHEAL FHe
W, o] d & AL o FHe] /)& REI FUEFES ¥l AWTLS IR o) B3
ERE o2 glod ASEUe opiNYR FFAFE FAAA FIAo P

NeE 29 kel ABsstAl & 5 gl ol

27 19, AR oA sl A] AR e} vAE Hes e WY ®F

(M5 %7 F 2Z55)
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B oATE oA A gol Balsh To| Wekd] BFKF 2N AL 9FE TR
B9k o AE o Al $Ys AL wY NS oA E WA e

o
B e, ABE(3-Tumol'm “+s ), ZFE(120umol-m s ) oF3F 3 2](22:00-02:00) 7} A 8= ¢l th
o} =

_—

Ol

Axel AFL AR & A7l 0, 100, 200 % 400mg-L ' o2 A= A= ok
A 52 ZF TEE 200mg L | o7 8F o] AHA FATL 5%l FEHAoH o &
Az FE 200mgl ' o2 FASAE W 2 AF, FAe AF, de] Fo] FUHAY. n@
= opmH e el A A9l fmgle] 2detel geprp REIgor o F AL Fvm
A00mg'L ' o2 {FAFAE wf /st Fdo] FHHATE FAFAME BES AMRE F
HEEE FET F AT

A 145 249 QT2 Eobo] ofmA g oF &% xdo] AuLge) AHE 1d o v
N2 & Qe e AT Az e zda o
o zast 9o ATdA w4

N BEPAAE HFe) B4 71 AnTe Bl Zelv) Abea. s 4o wEe

wasl e wEs) HEE o] ohd AurAe) Autig Al wae] Hae] Bad FAol

=2
o2
o2
i
Ak
N
=
2
Zi
i
B
(0]
L
EI
=
:\é
£

A= Ao FarlelA Adriz A Aol o]Folx= AlV]d= TEE 5o Wi

fo
rO
o
o
o
o2
o2
o
uj
ol
lo
to
o
£
fo
0,
1
s
o2
ol
o
=)

17} (Manochai et al, 2005). <% 2.1
Zoll3= Dimocarpus longan Lour ¢+ Acca sellowiana 5 oA ZE (K) A|H]|Z ¢13le] 3ol&-3}
7F + =52t} (Manochai et al., 2005; Garcia et al, 2008). Z-Fo] HE A Au| A= 73
o] dAFA HolA 7= Yt (Pan et al, 1994). ¥+@A, Gerbera °Ay=E ZAHEY H=E7}
110k-gha ' oAl 220kg-ha' 2 Z718tel e} /jsigo]l 7152 (Dufault et al, 1990). 24

T.I>“
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2o A o A 9IS = 3t Fo o gRoltHDaliparthy et al.,
1992). A 27t ARAE QS wl, Dendrobium Red Emperor ‘Prince’ ¢ 9] AF#S AAFz ol A
& she AEd sty 2A Fasgdon, 2asEE 0 o4 100mgL ' o® F7FAZ
g} o] £% A4 F71e tHBichsel et al, 2008). A& o]y A o] Fo] o] wigk
o dFe vAw AEdd F&Fol. AN Ak Ao AulE dERFE RSt T
BF AT Ase AAATIE 5 stopEstel FAA S vAVIE (Bichsel et al,
2008). LB AA Jgte A w2 ANl A=
of & AFtelA= ok A E WS AnT R JFAYTE
Al7lel stol 3} FRel e vAE G, stolEst o gy, 7HA LEEAR

Uiro] A4 QR el WS Yobugl

3. Alx 2 Uy

7h oRA g & w2 Ay dFEETIY A AagE 78

of A& 2010d 11€5Y 2011 11€7HA] Aedistu FEHEdr FhHAT AEH8 R
& Cymbidium hybrids Red Fire’® (Mukoyama Orchids Co., Ltd., Yamanashiken, Japan) 14
FE&o] AHEEIATE W EFE BHolA 10cm &7]o o]2ste] oF 471 F 16cm &7]= WA & F
Row wx = Fayl A E ARRSEY Bee 2xE] ZHE ARRSte] A 1AM sF
i, Z; Ee] 13N -5.7P - 10.8K fertilizers (Mukoyama Orchids Co., Ltd.) XV 5 Z A S8-2]7]
HE g 4 39 SHF3h

opdtA gl = AYUHEFTS ol &t v 10AF-E A 2A7bF] 4A3F F #EE 2
of ZARSIGITE AP T 9AIRE Ll 17:005-E 08:00 744 AL Hoz slo] Tt o
st om AFm ofd A 2] F+(Low light intensity Night Interruption: LNT) = 9A17F ¥ 7] 3-7u

mol'm s ! 9 FE2 THE ofux g F(High light intensity Night Interruption: HND) 120u
mol-m - ZA} &k okl gl oF 167 920109 11€9-20119d 29)7h%] A3 ¥ Qi)

g =z
Aot aFw ofdAE e Axe A= FAlC o]Fo vk AA Ags 0, 100, 200,
400mg L ' 9 H¥EE 1Y 13 J8#F2 300-350mL A Alujsejxeh Aax g A9 de
KH>PO,NH:NO;,CaCly 2H,0 2F MgSO4-7TH:0 oo AAgh F4nj &S 1 79 vepd Ao,
ZE A FE 100 K, 100 P, 100 Ca ¢ 50 Mg(mg-L ") & 234k A9 Hit A7A
CE(EC)E 229 vxo wel 07 to 1.7 dS'm ' o9 pH & 61012 2HHJAHE 7). A
28 Q459 HAFAY, 74 o 9749 @4 Euity A 3 FEolA 9T
o] 7} oY F-EEEH AY 71 do] HAA(TE SAHS = ALHAS, AT AAL s
SEPY

o] 71 ye F-9eo] X EFS o] £39 Y (ABS Digimatic Caliper; Mitutoyo Co., Ltd.,

5
T
7

)
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Tsukuba, Japan). 43 977, Bee AEFE 23 ofufxg]F 80°C S.EoA] oF 344y F
A3k A AFLFH 22 YA L85 SAHHJoH FAe MRS, &4
o Aol A, F 5o AU MNEredsE 3 FEY A WA Fo] wWsE e

BN
T
Eorz 45U

Lo obsk A g E w2 AR e e stelistE Y A AEEE T

A FAQAEZ2E ofgd A el E W2 Cymbidium hybrids ‘Red Fire’ (Mukoyama Orchids Co., Ltd.,
Yamanashiken, Japan) 234 #&o] A& At W EFE BHolA 10cm &7] o]A 3l ¢F 4
Nd F 16cm €72 wAfFAoH wxe= A9 WA E ARSI #es 22y Y E
Abg3Ee] wid 1A dlFdar, ZF 3lEo] 13N -5.7P - 10.8K  fertilizers(Mukoyama Orchids
Co, Ltd) W RE FFA7IE= 5g 4 38 &3 5300

ofsx g LAV EFETS ol&3lgom v 10A5H Al 241 7FA 4A)7F Fot FE 23}
of ZASIAY. FAHE T 9AZF el 17:005-8 08:00 71+ A2 Ho=w o] F34yXA &

3o A B 5w okdA g T (Low light intensity Night Interruption: LNI) = 9A|7F ¥4 & ol 3-7Tu
mol'm “s! 9 FEZ 3FE o] (High light intensity Night Interruption: HND= 1201
mol'm s 2 ZAF SHTHILE 20). okt 2de] AR 2 Ao 14 ofuA P
o] 2| A S FE oF 16F F<¢H2009W 249-59), 2xF okgHEE o] F 3B8F FHH 1657 <
(2009 11€-2010d 2€)7hA] Al ATE 3 1A ofskx g x] 249 2% 22/15°C oo
Hajol = 19/12°C oAttt ¥ A A4 3(The mean photosynthetic daily light integral (DLI))
= 2y ABm ofd ] oA 65molim Sdt ZFE X FolAlE 82molm “dt oY
.z ettt Sk, Aiss, ojitst e 2148 s A FA HATH

ZE A 20109 7E5H 20109 994 AnY &S Aedida FEEHoR o 5 A
A=A FRHATE. ZF 0, 100, 200, 400mg-L ' 9 EE= 1Y 13 AAFFZ 300-350
mL A A¥ =i ek ZEA e ARgE & KHePO,KNO3 NH:HoPO,NHINOs, CaClz-2H:0 - 9F
MgSO47TH:0 ol o™ AAg -4 8]& & 1o YT ZE A5+ 100 N, 200 P, 100
Ca ¢ 50 Mg (mg-L )& Zetativh Hel 1o 3¢ A7AERE0)E 459 w5 we) 07
to 1.7 dS'm ' ol¥ pH ¥ 6.1:01% ZAHATHE 7). A F57H A9 MFgrads, s
o] Aol S & 5 ol =AU MEredS s 3 FE I A HA o] wFE E&
VEew SAHNY. 954 FH2 YTASEREH ofdA Al WAl de ulde® SPAD
-502meter (Minolta Camera Co. Ltd., Osaka, Japan) & A}-&3lo] =439t}

—n
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E74FEY dA AP 99 24 vEd AVAER
] Concentration KH,PO. KNOs3 NH4NO3 NH;H,PO 4 EC

Nutrient ( Lﬁl) (d@s 71)

mg - m
gL

K 0 0 0 0.02 0.74 1.0
100 0.34 0 0.13 0.44 1.2
200 0.26 0.31 0.51 0 1.4
400 0.69 0.51 0.02 0.15 1.6

N 0 0.40 0 0 0 0.7
100 0.40 0 0.28 0 0.9
200 0.40 0 0.56 0 1.3
400 0.40 0 1.12 0 1.7

vl golErt o] Folxl Av|teo JMEEA FHS A A dA v 79

ABEel B of el & Wol stolr) #3543k AU R Red Fire’ & &R soli
35 A Fro wE J5 548 Lolrsrth. AA AYE 0, 100, 200, 400mg-L ' ¢ ¥
2 19 13 F485E 300-350mL A Alv) s ojxh A gl ARgE o2 KH:PO,,
NH.NO;, CaCla-2H20 ¢ MgSO-7H20 ollom xpAlsh 7444 % 19 ettt =& A
2] 73 100 K, 100 P, 100 Ca ¥ 50 Mg(mg-L ") & ¥3stgich AT d7 AARE
(EC)&s A%9] %o wl 0.7 to 1.7 dS'm ' o]¥ pH & 6.1 £ 01& ZAHATHE 7). A2
FRY A% NetaadF, shA e Zo], 2 E F Fol SAHAT MShLdFeE e
T A MA o] WstE B Vo R SAYAY. AEL FHE ATHOEFY ofA Al
HA LS o= SPAD-502 meter (Minolta Camera Co. Ltd., Osaka, Japan) & A}&3}o] =
AERow, & A A Jfe #Yds o w AL FA 5 THCR-400, Minolta Co.,

Tokyo, Japan). #4¢ CIE(HEE vhehlis Ls, SA-2 M) ax 3 w@Me] bx) & o] §}o]

0 5% AMdEe A% FAYTFIG A
FEi DPEe] ofAY Tl A o FAHATHIY 20). ol okAYE Wo AFe] o B
e BPHS A HW H B JFRES 2TFE AL Jua oo AaE FhH o AN

AT e FAYTANE Aol FYA AR s W, optH e el A 258 A%
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29 20, oFgA- e EQF AA 0 FEolA] Aw) @ AvHRe] BEF
ofuf FEAY TN Az FEE AKS vuwdg Bd AXE AuEH 22 Omgl ' oy
100mg L' 3ol Al 35
el AE Aol ASHATHILY 21). o Y]FE9
o Aejel= AE BAVE @l AeR FEHE Ai FEE ol W2 ofuAy v AW
g gyt 2 g HoEth AR kR s von HFx T
WAz Omg-L el A=Y 4y BE So] 2 100mg-L
& £ ogdoen Ax 200 I3 400mgL o AL Ax wEe HdE ldke] o3y
100mg'L ' 23 ve A8 o 4 gri(ad 22). 313%E g Xy oA Ah FEE (),
100mg-L ' &5k 200mgL ' oItk 400mgL ' oR FT7 AAFALE Aol uaiar
(z1g 23). o9 AHE Bato] ofupA e} AaA v AHEA Tl glomw 2B %7
NeE A3kl ok Azs & o= FEE 1839 Ah $EE d 3 FeAS A%y
APE ot Ao A 100mg-L !, ZFE ofgx g Al 200mg-L ' o)t} 400mg-L '

%Hl—{s A

= T

S Hola 938 HAAFFo =& 200mg-L T ¢t 400 mg-L

dAdE] worm W Helgol 9

J

- 44 -
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.

kAP & W NG FolraE AF 44 AFHE 7o

obutA g & WA L FAYT e AFE oA E B2 HAH|Y+E Red Fire’ & o=
TEFY 9€7tA ZAF AHE Fte] oty a8 =A Gty g ok g e A

2 4

o AEe &

25 ¢k 26). =, AT E dF8E] F7) 2ES

o A& TN 457 SUFEGT 2Eu FE 2F FE A0mgL | oA 23E 7
=

Q91491 shol3ie] FEgl0] 100%9] ol A/ BFOE FolE #
Gde] ha AP FALYT} ARE kA THS By ABstAr. 99 97,

2 AR ofgA g ol FA P T RY SUtEd e HEd G2l g2 ¥

gk ZHE9 H%7} Omg-L ' oA 100mg-L ' o2 Zvtge] wEl £ AFE A

AL AL MNIFE AAALE =3 2400y AP vFe] ABE ok g
A AAol Z7HYrHY 24). ZE2 B%E7F 0 oA 200mg: L 'o® ZF71 "o
Ao AAe] T Yoy AFFE 00mg L | oNE 238 Pgastdvh. AR moky}

S W AEAC 52 ZEFTEE 200mgL | o= MY A Fde] 71%0] 2

—— Control
—O— LNI

W

Pseudobulb diameter (cm)

IS
L

(=]
—\
0

0 100 200 400

K concentration

29 24, oA e} 2F swol BE 974 A4e W

200-400mg L' o2 ZI7IAAS W= AV E3ER &t (28 24,

183tel AN R BB FE & A,

(ld

o

200mgL ' ¢ ¥EE FHs)
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i 8 oA5d #E xdo] oAy E & AvtE Red Fire o HAFAHFH, 94, 945, 454
shefoll A= G& (FF AlH] 9 F =4)
. Kconcentration  Leaf No. of Leaf width
Light (mg-L™H length (cm) leaves (cm) SPAD
Control 0 63.4a 25.6d 197¢c 73.1a
100 64.8a 28.9¢cd 2.11bc 65.6a
200 66.1a 27 7cd 2.12abc 71.9a
400 65.2a 27.3cd 2.33abc 63.0a
LNI 0 66.0a 31.9abc 2.23abc 69.0a
100 69.1a 35.4a 2.54a 68.9a
200 73.9a 35.0ab 2.48ab 71.1a
400 65.6a 29.7Thcd 2.23abc 66.9a
Significance
Light * ok ok NS
K concentration NS * NS NS
Light x K concentration NS NS * NS
80
9
8 60 -
S 40
P 20 -
0 T T T T
0 100 200 400

19 25 AR ofAYE W ol ZE

K concentration
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7 26 ABE ok AEA Y ZFEAC wE stolR g

of gtopR sl o) ol AnlH e AEEAN FFE AT 44 A2 v = 7
AFE opdAg e HEel wste] nPm opA e AEAA 97 A4 9=
ggol S7FAATHE 9). Eu 5 okmA e e AEAl Afele] ¢t ¢ 3
29 A7, 3t Zol, 4 AR Aax FRe St wel @A Folskdley £ o W
AATHZH 27). AFES} nFE ofgx g T LA AL 100mgl | FEolAe e Y=
Az OmgLl ' FEAART FIHEIATHE 27B). AT okH e Fol A Ai v % 400mgL
ome] S7k= e 44 Ukl FAQ 4% A Fak o aBE opuA g o] A 9]

Ax ¥E F7he 2o A4S F/AAT ARE, uBE ohiAe BRA A9 ol A

o
=)

4

g, 24 sxel e S4 fo4del UATHE 10). 2 ARE ofdA oA Lx ol
%7h8}3 chromagtel gHastglid, o) Aaymel guglel ARE ok Tl Ao |
ARAAL &+ vk DAE FfAYE wor] Ao $E7} A0mgl | o2 AAH TolA

5 e UEE o gtol %4 UEhdth olae AnE Eqeiouw Avtg 4w )

Aok 1wyt Fojs B S Ak #ES ol&s] dAF Fvlel e AnE el sopE
AdA ez = & 7 Jon FolFEsrb ol F S

=Y duh B AFE Edle] ngn opax +

7} 7Pt AR ofmA P oM E AE ¥R 200mgl | o2 #YE FFE Ao FotE
FET F glon YA AEAE 29 ¢t MEEA ekkth A = Fo dF Hy=
AR off A T e AANYEE 00mgL | o2, BT ofiA g FoAE 400mgL | o=
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Adasezxdo] oA e]E W2 A¥Y% Red Fire' o H&A94, 9, A4 474, 9

] Pseudobulb
, N concentration ]
Light N Leaf length (cm) No. of leaves diameter SPAD
(mgL ™)
(cm)
LNI 0 67.6a 30.5a 497a 67.1c
100 73.8a 3l.1a 5.06a 69.1bc
200 70.8a 33.7a 5.33a 70.8abc
400 72.8a 32.9a 5.05a 71.6abc
HNIT 0 66.8a 31.8a 5.27a 73.3abc
100 70.1a 30.7a 5.57a 76.2ab
200 69.8a 31.2a 5.83a 76.9a
400 68.2a 32.8a 5.65a 76.9a
Significance
Light NS NS ok KoK
N concentration NS NS NS NS
Light x N concentration NS NS NS NS
# 10 Aasexdoe] ofgA el E e Y| Y% Red Fire’ o 3pAol] wA= F3F

N concentration

Light . a* b* Hue (°)  Chroma
(mgL ™)
LNI 0 44.6ab 27.5a 0.44a 0.9a 27.5a
100 44.4ab 28.2a 2.25a 4.6a 28.3a
200 46.1a 28.6a 1.75a 3.5a 28.7a
400 44.3ab 28.7a 0.64a 1.3a 28.7a
HNIT 0 43.0ab 28.8a 2.24a 4.3a 28.9a
100 41.7b 29.2a 1.29a 2.6a 29.2a
200 43.4ab 29.2a 091a 1.9a 29.3a
400 42.9b 29.4a 0.73a 1.6a 29.5a
Significance
Light KoK ok NS NS ok
N concentration NS NS NS NS NS
Light x N concentration NS NS * * NS
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(e}

H 5 & A7 dut & Hdutes A E

A1 A ALS- A AY (AAE £4)
© AAA -9 U
o AXBERE JHS A glo] W] A3k
ex) 1,000 m® 9] &9 o
13 (d%3s 23W)
=4 (10a)
Za #F 74 1,000 EA
oy Zu] @ 23W x 1,000 EA = 23000 W
AN ZFx 4718
Hl-g 23 kW x 209/kWh x 4 h x 120 days
heF 2200009 HH Ubs

o E 2o ) g
ex) AHY] g2 of: W3 FEE F/E olEI)
A AE9 A= 3 F) Ao BAL o]E 2dow thEdE A

Ak 247t AledE Fo oA EE FE AVE @5 ¢ Q=

rU

DT 300009 Y 1078 = 300,000
800F 9] =7} * 300,000= 240,000,000 ¢] olf-o] T 7+

=, oPA P E Foke] wWinE Aad @ ozt YT @SE, o= w7 ARl dhrh Ak

o olUNE AUAZ 2l A8H 7Eole du

<A A A7 2F>

B 7R 8w 1070 (A/KW) A== 25 3640 (/kWh)
S 718w 930 (I/KW) A8 2+ 2630 (4/kWh)
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Night interruption promotes vegetative growth and flowering of Cymbidium Scientia 120:887-
Horticulturae 893. 2011

Growth and flowering of Cymbidium grown under different cooling systems Scientia AMAFE

during night interruption forcing culture Horticulturae

Control of flower initiation and development by potassium and nitrogen under Horticulture, HALE

night interruption in Cymbidium Environment and
Biotechnology(HEB)

(1

sh3le) W
) Juvenility of cymbidium under different light intensity and photoperiod

oeII=X 27 (11):121, 2009

) Night interruption promotes growth of two Cymbidium hybrids FR752 and FX750, at vegetative

growth stage

oIl =X 28 (1):43, 2010

) Comparative photosynthetic characteristics of two Cymbidium hybrids FR752 and FX750, at

vegetative growth stage

osII=X 28 (1):124, 2010

) Differences in flowering characteristics and petal coloration with night interruption in two

Cymbidium hybrids
A USI|I=XR 28 (1):127, 2010

) Night interruption (NI) with Adequate Nitrogen Supply promotes vegetative growth in Cymbidium

oE IR 29 (1):53, 2011

) Potassium and nitrogen fertilization for optimizing floweringof Cymbidium

20 wstII=X 29 (1):53, 2011

T

(1) Differences in flowering characteristics and petal coloration with night interruption
in two cymbidium hybrids 3%ty o|sts] -3 AH WA 4 2010

(2) Night interruption with adequate nitrogen supply promotes vegetative growth in

cymbidium $t=r g3 -FFFE 1Y 4 2011
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