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SUMMARY

Exploitation of New Hybrid Cultivar in Dendrobium Species

1. Collections of new Dendrobium species for breeding
‘42 native species and introduced cultivars with high quality of Dendrobium spp. have

been collected from domestic farms and Thailand.

2. Commercial cultivar breeding of Dendrobium nobile

(1) Cross combinations among various cultivars or among self-developed cultivars and
introduced cultivars

‘Using self-developed cultivars (including A, B, No, 55) produced by precedent study and
collected cultivars from Japan (i.e, Akane, Akazukinchang, Fire Bird, Hamana Lake Dream
(H.L.D.), Jerashi, Kokanemarus, Red River, Santana, Yakuyo) as crossing parents, hybrid

seeds were made before they were sprayed in vitro and incubated for new cultivars.

(2) Selection of lines with high quality
-After seedling growth of F1 seeds made by various cross combinations,  practical
experiments were carried out in order to select colorful, fragrant, disease resistant, and

insect resistant lines.

(3) Investigation of growth and flowering characteristics in selected lines

-Growth and flowering characteristics of 09-1, 09-5, 09-7, 09-8, 09-9, 09-10, 09-11, and
09-12 lines produced by precedent study were investigated.

-Superior lines selected from crossing parents, Oriental Paradise Aurora( %) and Kokomi( %)
were named 106, 107, 108, 109, 1011, 1013, Ilpveondansim, and No. 7, respectively, before

growth and flowering characteristics were investigated.

3. Cultivar registration of superior lines

(1) 1st cultivar registration
4 cultivars (Choyeon, Golden Eye, Spring Festival, Wolpyeong) selected from selectively

nurtured various lines were applied and registered to Korea Seed and Variety Service.

(2) 2nd cultivar registration

-2 cultivars (Plink Road, Pink Isleinn) selected from selectively nurtured various lines were
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applied and registered to Korea Seed and Variety Service.

4. Selection of medium additives for Dendrobium moniliforme

(1) Hyponex medium showed better results in all the items showed than MS medium

except pseudo—bulb and fresh weight.

(2) Comparsion experiment of different agar and gelite concentration in Hyponex medium
-Growth became better with increasing concentration of gelite except pseudo-bulb and

fresh weight in Hyponex medium..

(3) Experiment of organic additives in Hyponex medium
-Addition of banana pulp accelerated positive growth. Especially, concentration of it’'s 90g/L

showed better growth of roots than any treatment

(4) Experiment of various plant growth regulators

‘No. of shoots in all the concentrations of kinetin and BA treatment increased higher value
than in control and the growth of shoots showed better in BA 0.1 mg/L than in any
treatment. As a result, 11.3 shoots induced by BA 0.1 mg/L make it infer that it is

possible to use its application for mass productions in Dendrobium spp.

5. Establishment of optical conditions for in vitro mass production of Dendrobium nobile

‘Hamana Lake Dream’ X 'No. 55’

(1) Experiment of media with different concentrations

‘MS medium show higher value than Hyponex in no. and length of roots and fresh weight
was shown higher value in 1/2 MS medium than in Hyponex. Overall growth was shown
higher in MS medium.

(2) Experiment of activated charcoals with different concentrations

0.1 and 1.0 g/L of activated charcoal added to MS medium showed increased no. of stems,

leaf length, and no. of roots.

(3) Experiment of agar, sucrose, peptone, and gelite with different concentrations
-As a result of single treatment with respective agar, sucrose, peptone, and gelite added to
MS medium, no. of stems and leaves was shown higher value in peptone lg/L and stem

length, leaf width, and fresh weight in agar bg/L than in any treatment.



(4) Experiment of sucrose with different concentrations under 3 different temperatures

O Experiment of in vitro cutting under different temperatures

-Higher temperature correlated with growth regardless of media in vitro cutting

@ Experiment of different concentrations of sucrose under 3 different temperatures

-All the investigated items treated with higher sucrose added to MS medium under higher

temperature showed the highest value except leaf width.

(5) Experiment of different plant growth regulators and concentrations
‘In experiment of auxin and cytokinin added to MS medium, all the value of items
increased up to auxin 10.0 mg/L and cytokinin 1.0 mg/L respectively than control,

regardless of their concentrations.

6. Experiments of cutting in Dendrobium nobile ‘Akazukintyan’

(1) Effects of plant growth regulators on cutting in Dendrobium nobile ‘Akazukintyan’

‘Rooting rate in kinetin 50 and 100 mg/L was better than in control. Plant height and
fresh weight were better in any concentrations of kinetin than in any other treatment
But root growth, no., and length of roots showed lower values than in control regardless

of any kind of cytokinin with different concentrations.

(2) Effects of cut positon, no. of nodes, media, and cutting placement on cutiing in
Dendrobium nobile ‘Unicom’X ‘Kurenaii’

-Cuts detached from apical position showed better growth than those detached from other
position. Overall growth was improved with more no. of nodes

‘Both rate of shooting and rooting treated with bark medium showed better growth than

with sphagnum moss regardless of cutting placement.
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o % &3 Choyeon, Golden Eye, Pink Isleinn, Pink Road, Spring Festival,

JEEREER DS
o AAEATA FHIY} B
o WARIEA A

v Z7] 7| WA

O Dendrobium nobile 'Hamana Lake Dream’S X032 33l D. nobile
Dream’ X D. nobile 'Kokomi' oAl 233t @429 D nobile 'No. 55'%
olZuH] A7l & Y nEIYE AIAQAEZ A3

T

o Th&d e HEgxzdor JAES ST

Wolpyeong,

"Hamana Lake
Hriom 3ol
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27 4 : Hyponex HJA| 3g/L(X2]1) + peptone 0.5, 1.5, 25 g/LEEd T
2] 5 Hyponex WA 3g/L(H2]1) + 4% 0, 0.05 0.25 25 g/L =¥ A
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D. agregataum

D. hybrids
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D. layaiae D. parishii D. peguanum

D. senile D. scarbrilingue D. loddigesii D. stanfordianum
D. linguiforme D. formorsum D. atropurpureum
D. anosmum D. friedericksianum D. chrysotoxum
D. lindleyi D. parishii
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=U-ol BHH F9l Dendrobium %9 5 %% 2655 FH-FRAT
D. Dawn Maree D. Green Lantern
Dendrobium Akazukintyan Dendrobium Fire Bird Dendrobium Koganemarus
Dendrobium Dream Peace Dendrobium Miki Dendrobium Rainbow Dance
Dendrobium Sakura Hime Dendrobium Spring Festival Dendrobium True Love
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D. White Christmas Seagul Dendrobium Very Oda Dendrobium Yoko

Loawf: 53 55 7, AANEE 55 3

APAFA43z S48 AUHE), BOM)H 3 FF<2 Akane, Fire Bird, Hamana Lake

Dream(IL.L.D.), Jerashi, Koganemarus, Santana, No. 55 & wWH|EXE o7 Zg3lo] AEFS

S sk 2008 d 39l awHjste] F3F 2=rb et 25T viEE- ¢ Aujdy koo

=49 1194 FAYE E2AE S

A X Jerashi B X Jerashi
Koganemarus X Santana Akane X Fire Bird
H.L.D X No. 55 Koganemarus X Santana
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FAE Ad w5 AdS A% AEAE T

oflt

3.

(1) 4724
AR AP5ge) d50R 95 AE T WY

(2) :ejd: 2008 349 ~ 20101 3¢

1020 X 09-69] 7|y&o} 09-2 X 10109 7]uj=to}

09-6 X 09-10¢] 7]ujro}

(3) e =

O 2nAF Asxo| FFH3h= vheA

¥ )
X

1020 09-6
X

09-10 1020
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4. S5AB] A 8 F

() A2tz 54

O Su-1: AgATda=zA 20073 3¥€o] wuidk Fire Bird X Kokomi, Nagon X Oriental

Paradise Aureola®} Red River X Kokomi?] F1 £AE 7| oA wola]zl 3 200810 11€ 9
ZIWoll Al Aol Ao SH Foll 9o st A ¢ AleTs ALt

Fire Bird X Kokomi Nagon X Oriental Paradise Aureola Red River X Kokomi

@ FE-2: 20084 o]de] AAg *433 A=A I g

7} goldt FEL HAT AYOR FE Foluh

o
N

1y gle Al
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ol dom AFA ol Sl JHAE 1A ekl

09-1 09-5 09-7 09-8

09-9 09-10 09-11 09-12
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%, 5448 AS 4 sEA.
Al &
.l 09-1 | 09-5 | 09-7 | 09-8 | 09-9 | 09-10 | 09-11 | 09-12
o (e z 2.3 18 2.1 2.1 2.2 2.2 1.8 2
= \Cm
Zeol | 82 75 76 8 6 6.6 8 87
Lintem) z 9 2.1 2.1 1.9 1.8 9 2.1 9
1IpLCcm
2ol | 25 2.3 2.4 2.3 2.4 2.8 2.6 25
o) o) z 16 16 19 1.7 1.4 1.4 16 15
= = {cm
2ol | 25 25 27 2.5 27 2.8 27 2.6
o} (cxr) z 1 1 1.2 0.9 0.9 0.8 1 1
2 {cm
2ol | 25 25 27 2.7 27 2.8 27 27
%% (cm) 28 32 22 28 31 27 45 29
ult] 5= (ea) 13 18 15 10 17 14 20 13
T Z—:]'_ ° 7)
(]E]) ! 3 25 1.7 2.1 25 2.7 3 2.8
CcIm
wl o] %7 (cm) 0.7 0.8 0.8 0.9 0.9 0.8 0.9 0.8
ANstd () 40750 40750 | 40750 | 40750 | 40750 | 40750 | 4070
z Y p p WP W p p DP DP
2315 (ea) 23 40 | 15717 | 879 30 16 | 25730 | 19720
234 Ao
% Al 27 3.2 2.8 3 3.3 4.1 27 3.2
(cm)
2B A
AT 23 | 374 273 23 | 273 2 273 273
(ea)
9 e | ow | B 5% | B9
° A B -+ g8 | %9
ol A 5 A v

"P(pink), WP(white pink), DP(dark pink)
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(2) A2l 9

o

S5 AT AW

O wHj=E: Awakyuki X Red River
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@ ¥R E: Fire Bird X Kokomi

@) ]2 E:

Nagon X Oriental Paradise Aurora

_32_



@ e R E: Red River X Kokomi

THA NN FEIAVE =S ACR A= FF<¢ Hamana Lake Dream (HLD)¥
Yakuyo, Akazukinchang, Fire Bird, €4, Kokanemaru, Santana, Red River, Jerashi <ol 4]
Add A AgATZ234=2 AE Noo 555 Adste] & 29 22 o= whjstd
PAE TAE Fuste 7HaE selvh

. NobileA Dendrobium &=Z7 ww) %3t

TE T
Red River X Jerashi
Kokanemaru X Santana
Akazukinchang X Fire Bird
Yakuyo X Hha
HLD X No.b5
HLD X No. 55 Yakuyo X €94
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Akazukinchang X Fire Bird Kokanemaru X Santana Red River X Jerashi

7F Bt 25C¢ AlFx AR 14320 A] 2008 39 59 A] 2009d 3€
AA e 722 8 1190 ExRmFEe 7 A5
Ao nEYUE AT FA FAEN(25%) 1027F 253 &
W2 S835] 74 0}04 clean bencholl A AHkHS A g t}e A5 A HY

A =
3g/L, sucrose 2.5%, 3+d 8g/L, "]Euluy 35 200g/Lel pH 552 A3 A& A=
=z 2

Aol AEetel $U 29 RN B FIAT, olu] WFLE £AL 24T o]gl 0w
P 2500 lux®E 24417 =89l vh.
HE]_o]'JE- 7""]:“]5]100]:: HELO]‘?} %Eg ] ]7]' 3omm= X]—Fﬂr -]% =3 }_Z:]_g HHX] ] 20084

114~ 2009 29ol ZAA wFatsivt.
w3 2 S HD 20089 119 o] %

Hlj <
o] le STty oA FHES

olt

ol A A FeellA ot Azl Fm o] &

|
¢l Last Dance¥} HLD, Wdkdo] 73t EFE< Red Rivergr White Christmas, Kokomi % 1 4]

FAES A 5 wRroz Agstelun ¥ FHH FA4E /W s,

. NobileA Dendrobium &%7F wv] %3t

i 52 H] oL
Last Dance X HLD g s 5
Red River X White Christmas W3 73t &5
Kokomi X Red River ek sk %
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ofN

T 25T AFE 2A vdes2oa AAE 28 FA0E 20099 3
AlBkFan Bl 1196 Ex T 7 A A
FA ZINgE D ek wdE A nEE Al S99 FAFN5%) 1027 253 &
it 83 4489 clean bencholl Al A8 A 7)3F o} A)F 3T} vl #]i= Hyponex
3g/L, sucrose 2.5%, 3+H 8g/L, W|Z&nliy} 38 200g/Lell pH 552 FAsle] &3 FA=
w2 o] Fele] Td AR wlFAA] w3t oju WL E 27LS 2242TC o]loH
FE+= 2500 lux= 244 7F =933}

-dboly Aldiu]k: woldt fHe] oyt 35mmE AT AS Tde A9 A 20094

114 = @A vk Fol Ak

Last Dance X H.L.D Kokomi X Red River Red River X White Christmas
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Oriental Paradise Aurora

(2) AEAE

106:

107 :

108:
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109 :

1011:

1013:

No. 7:
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ESAAE AS 2 EEA
Al'E _ _
_ 106 107 108 109 | 1011 | 1013 | €A | No. 7
2 (cm) Z 3.7 42 3.2 36 43 35 42 31
Zdol | 125 13 94 | 123 11 14 12 14
4 H(cm) % 2.2 2.7 3 26 2.1 2 2 2.2
Z o] 2.1 2.7 31 2.7 2.3 2 2.2 2.6
229l (cm) = 2.4 2.4 2.4 25 2.3 2 2.3 2.1
Z o] 2.8 33 34 34 3 26 26 34
oF i (cm) Z 14 17 17 16 15 12 15 12
Z o] 3 38 3.3 34 3 26 2.7 36
8} (cm) 53 6.3 59 6 55 42 4 6
Zo](cm) 0.5 41 49 34 35 34 3 42
4314 “*(ea) 10 6 7 9 9 12 15 6
2}8}(ea) 3 3 3 3] 2-3 3 3 2-3
vREA | 155C | 156D | 65D | 156C | 156C | 156C 158D | 156C
E5E | NS0A | N78B | N78A |  77B | N78A | N78A N78A | N78A
=AM [ ashge | g | 1878 | N79A | N79B | N79C | 187A | N79C+1 | NT9B
+11A 5A
N s} A& 14 3¢
%4 (cm) * 28 A 27 36 36 A7 46 24
=7 v 11 12 12 12 13 17 20 9
(ea)
o] 3 3.7 2.3 34 2.8 1 25 2.5
( y
#71(cm) 13 14 14 16 12 1.1 15 12
2F35] 591 6 5 7 6 6 5 5 5
z+sl Bulb4 6 5 5 7 8 17 5 9
23} (ea)"” 29 17 20 21 23 35 A4
=R &
f7r A

<

x

obehel A1 53
715256 9 i
%719
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&)
A w48 AT oA 45E

w54 A =3 (=94A) SEN(TEYA)
= E0}o] 2008-1265(2008.12.17) ol = 2 H] 2--22(2009.2.19)
A3 gAY | 2008-1267(2008.12.17) ol = 2 0] 8- -26(2009.2.19)
49 2008-1264(2008.12.17) = 2 1] 2--21(2009.2.19)
Zd 2008-1266(2008.12.17) ol = 2 H] 2--23(2009.2.19)
(2) 22 FF 5
O nHjRE
TR Sakurahime HE: HLD

Q@ aHdEIAd = ¥ % FF

F52A FEME
Pink Road 2010-344
Pink Isleinn 2010-345

Pink Road
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Ae AFela & EFE dAY] A2 N78A o) Ay dAle Feje dPoli HaAF4S
ol 2w Ado g A42 YV.0.G14C o 71Tk
“AFIF BeA g wE dBe) FRvt Asta Aol Holy

- Pink Isleinn
-8 AYoliA Tty om ofH, = A T F HA9 ®HFE7F N78A oln Ay
b2 Aol xRk A o= N78A o 77k F_OJE% P A3 AA Pink Road®t %=
| &

@ el Helum Aule) £ol4 tEger Al & deEE Al ¥
=

i ofy

o

=& =9z (EddAh

AAE 22 (Seogwipo Romance) | 2011-672(2011.05.25)
AAE W2E (Seogwipo Memory) | 2011-673(2011.05.25)

@ 574749
2000 3€ Den, Kokomi x Den, Red River ilHj
2000 119 xZegAizof ukf

2001 10€ a}*ﬂoﬂﬂ AW S HAZ
20043 44 A & g2l

2000 49 F=ZoRA A

2007 44 370l Al A A gl
20084 59 AdEE AW

20094 59 A gE AL
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4 A. Dendrobium wWJE9 TA 35 D dolo nX|= w37
=3 74

1 ®-gzgo] wotd] vAE 9P

(D A5
HlEzh g (A X Jerashi) o] FAE dFstal W do] Totel w A= FdFE Eof

=

=~
D FHRAT A AFFESFAEANA AT d=zh) e WA X ‘Jerashi)

Fig. Dendrobium nobile A X ‘Jerashi’

Ay c 2008 1090 A BA mEE S S50 1027 £%S A G
a2 ALY Faibdel A i< 3FAvt. 3w A= Hyponex 3g/L + sucrose 2.5%
agar 7g/L WA & A}-83}9 a1 pHiE 5302 XA A w2 xdL 2242Co|9loH 3
5 ®W(1,600 lux)¥ A E s

T ©

(3) A

g E Al olr) ZAE ot hujeF Al Eolrf A A )

Light Dark
Fig. Effects of light and dark condition on the germination of Dendrobium nobile A X ‘Jerashi’.
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HERNE WHE FAS S} 2EMsle] mE Wold] HA

rir
o2

& dotung sk

O TAAE A 2]
@ A@
-3k<Eu) )= Hyponex 3g/L + sucrose 2.5% + agar 7g/L WX & AF&3}1al pH 5302 23

39l vk e Ae 18T, 23T, 25 CE st on =)ok (1,600lux)st T}

3. AAguxe] A
(1) A7+=4

HE2HE AES S A e AAE FHEr] fske] g FAE 7l 93t
y} A

dEZn)Re FE F ‘Akane’, ‘Fire Bird’, 'Hamana Lake Dream(H.L.D)’, ‘Jerashi’,
"Koganemarus’, 'Santana’, 'No. 55'Z 2008 =] wujsle] 11<¥€o 33 24 nFaE 4
& ;(H a2 /\]——9— o]— E]—

Koganemarus X Santana No.55 X H.L.D H.L.D X No. 55 Akane X Fire Bird

Fig. Formation of pod with different crossing

@ A3y

2008 1149 270l A nFeE FAEAM25%) 1027t A53 & daFE FA s
clean benchol4 ZEFZE E7gte] v 35 A, w58 X = Hyponex 3g/L, sucrose
3g/L, ¥ 8g/L WA & pH 53= XA & FAE #Fstal Y 09 wjFdolA Hop
A AT olu MlgFSEEAL 2242T o]l o FEi= 2500luxE 2447t £ 5

3 - 434
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Akane X Fire Bird Koganemarus X Santana

H.L.D X No. 55 No. 55 X H.L.D

Fig. Germ free incubation among different F1 crossings.
4. A7vE 26 wE wjA A
(1) Q722

-Dendrobium®] 4<&<l X3+ (Dendrobium moniliforme)?] F+HAS] n A= X x2A9 &3t

2 Ssto] Bt wobd FEE ARE YA BRF TEA NFEAS TSR k.

(2) AFAE 9 =Y
O FAA & X3 Dendrobium moniliforme)

@ Agzxd

2] 1 : Murashige and Skoog (MS)¥]#] + sucrose 30g/L + agar 7g/L + &% 0.5g/L
2] 2 : Hyponex 3g/L + sucrose 30g/L + agar 7g/L+&A & 0.5g/L

22 3 : Hyponex HJ|#| 3g/L + geliteE 0.1, 0.2, 05% H%=¥ >

Ag] 4 1 Hyponex #1#] 3g/L + vivpt 35 30, 60, 90g/Ls = A€

21¥] 5 : Hyponex W] #] 3g/L + coconut water 100, 200, 500mL/L 5 =¥ =g

21¥] 6 : Hyponex Hj#| 3g/L + 2ip 05, 2.0, 4.0mg/Ls =¥ X

21¥] 7 : Hyponex H]#] 3g/L + kinetin 0.5, 1.0, 20mg/L =¥ =g

21¥] 8 : Hyponex Hj#] 3g/L + BA 0.1, 05, 1.0mg/L 5=%¥ A7

© g

‘Hyponex(6.5-4.5-19) #jA & A&

Ol

Folal wjx e A= pH 5308 xAstg e z+ g+
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W ooukE o2 HAAIFST oju Wi SAHETS LA 16412 FE 1,600 lux, =% 24Co]

(3) 174

@© MS$F Hyponex Hi#] Bl @

QA A TS AL Be AR A Hyponex HIA| 7} 38F Ao2 e
%228 Hyponex iAol A 16.8mm=E MS ®]A]2] 7TmmXLt} 28] o] ZA%low o
Hyponex ®iA| oA #lkth AEA oz wi#= MSHIA| Kl Hyponex ® %

o] A&o] w3 Aoz et

kd
_
N
N
~
N

MSH] #] HyponexHl] #]
Fig. Effects of different media on the growth of Dendrobium moniliforme.

Table. Effect of MS and Hyponex media on the seedling growth of Dendrobium

moniliforme in vitro.

Characters MS Hyponex
Height (mm) 7.0£3.27 16.8+3.6

Shoot
No. (ea) 2.3£0.8 4.0+0.6
Height (mm) 8.0+3.2 8.2+2.5

Leaf
No. (ea) 1.0£0.7 4.84+0.7
Height (mm) 4.5+2.3 7.1£2.9

Root
No. (ea) 1.3+1.3 3.4+2.0
Pseudobulb diameter (mm) 3.9£0.3 4.5+0.4
Fresh weight (mg) 37.2+4.5 39.8+7.2

? meantstandard error.

@ Hyponex ] #0429 Agar®} Gelited 7} =W v i

AT TS AetiE Gelite ¥57F S7FEFE AFo] ATt 2L gelite
05%°lA 23mm= 7Fd 274 vetsh web A=aFate A wotd fHe AS5AEe Fr
2 9 gelite H7F A¥o] Frtdom Hod Ao AR YA
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Agar 0.7% Gelite 0.1% Gelite 0.2% Gelite 0.5%
Fig. Effects of different media on the growth of Dendrobium moniliforme.

@ Hyponex ®]xo|A e f7]5 H7HE 3
iyl S o] M 7kA] Hubgre] We S ayrt FElshA velgew 53] 90g/L Al ol A

=<
= AEF AEo] glojA ZFHL 17.2mm, <FE S6/E MY £ Aoz ey

Table. Effect of agar and gerlite in Hyponex media on the seedling growth of Dendrobium

moniliforme in vitro.

c Agar(%) Gelite concentration(%)
h t
aracters 0.7 0.1 0.2 0.5
Plant height (mm) 16.8+3.67 10.4+1.1 15.0+1.0 23.0£3.9
Leaf length (mm) 8.2+25 1.4%+1.4 6.8£0.5 14.6%+3.1
No. of leaves (ea) 4.810.7 0.2£0.2 4.8+1.9 4.2+1.0
Root length (mm) 7.1£2.9 6.4%£4.0 10.4%+3.2 11.2+1.1
No. of roots (ea) 3.4+2.0 2.4+1.8 2.2+0.7 4.0+1.0
No. of shoots (ea) 4.0£0.6 2.0+0.5 5.6+1.2 5.0+0.9
Pseudobulb diameter (mm) 4.5%x0.4 4.7£0.6 5.0£0.4 4.6%0.3
Fresh weight (mg) 39.8+7.2 17.5%2.3 68.5+16.4 39.5%+7.2
? meantstandard error.
Cont. Coconut water 100 Coconut water 500
Banana 30 Banana 60 Banana 90g/L

Fig. Effects of banana and coconut water on the growth of Dendrobium moniliforme.
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Table. Effect of banana and coconut water on the seedling growth of Dendrobium moniliforme in vitro.

Banana (g/L) Coconut water (mL/L)

Characters
0 30 60 90 100 500

Plant height (mm) 16.8+3.6” 7.3£2.6 14.0£3.0 20.4+4.3 23.0£5.9 20.6%4.6
Leaf length (mm) 8.2+2.5 - 5.0£2.3 10.5+£3.3 11.5%4.5 9.6+4.1
No. of leaves (ea)  4.8+0.7 - 22%x1.0 4607 7.7x24 5.0£2.3
Root length (mm) 7.0£2.9 - 10.6£1.1 17.2+£3.2 7.3%£2.5 9.0+5.6
No. of roots (ea) 3.4%2.0 - 4.2+1.0 8.6%x1.2 2.2+1.0 2.0+1.3
No. of shoots (ea) 4.0£0.6 2.8+x1.1 4.0£0.6 4.0+£0.7 5.5+0.2 5.6%1.3
Pseudobulb

] 45+0.4 5.30.3 3.6%£0.2 3.3x0.3 4.5%+0.2 5.3t3.6
diameter (mm)

Fresh weight (mg) 39.8+£7.2 28.9+1.2 35.54+4.7 42.4+45 79.2+14.5 90.2+19.2

meantstandard error.

z)

@ HEAFEEAA 2E
Hyponex ®j Ao 2ip, kinetin, BAS ¥z X &3 &3to] glo]A 2ip 4.0mg/L 7170l
A R B AR o)E e "4 s 93 Aoz o AXH 0.5mg/Lell A
= Al Hlste] Aol AxsHA UE: = kinetin® BA A g]Fol A wxo #
ol wAel Ut /b Aoz vehwl 58 BA Olmg/L A TolAE 11312 #3
I AR Al i ZF AL 283 TFA 7 s Ao E oAAZIT. BEd BA 0.1mg/L A g 7ol A
A

g 5ol 7 G Aoz dEuit

st
£
>
Pu
ol
rl

Cont. 2ip 0.5mg/L

kinetin 0.5 kinetin 1.0 kinetin 2.0mg/L

BA 0.1 BA 0.5 BA 1.0mg/L
Fig. Effects of different growth regulatorsr on the growth of Dendrobium moniliforme.
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Table. Effect of plant growth regulators on the seedling growth of Dendrobium moniliforme in vitro.

Plant Leaf No. of Root No. of No. of Tadbih Fresh
height length leaves length T00tS shoots dater weight
(rmm) () (ca) (mm) (ca) (ca) (rmm) (mg)
Cort. 1684367 82425 487 70£29 3420 4006 45404 0872
05 70£14 - - 25125 03103 30104 39402 272453
2p
20 - - - - - - - -
(mg/L)
40 - - - - - - - -
K 05 75806 - - 25825 03403 7020 33104 02456
tin
(E/L) 1.0 53+1.0 15+15 0505 - - S0£1.1 5005 0523
g
20 5303 - - - - 6.3t1.2 48404 065H9
01 168+H2 153139 h3t24 118430 20808 11.3+4.1 45403 795232
BA
(rrerD) 05 30804 23423 0505 38138 03103 40+1.3 44506 165£17
g
1.0 48403 - - 153434 20800 6.3t1.2 46401 31369

z)

meantstandard error.
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5 A. Dendrobium nobile ‘Hamana lLake Dream’ X ‘No. 55’ ¢

AMNFZ NS A =A%
EEER R

(1) A7+=4
-l Aol A Aol Frekal FEUHAVE woH, wAIdAHe] v FEE S48

AR NS AzAE FHEEY] sk JW 2V ES T3 A A 9}

O TAAE 2 7IW aF

A AFA  Dendrobium nobile 'Hamana Lake Dream'S X202 33 D. nobile
"Hamana Lake Dream’ X D. nobile 'Kokomi' oAl A&t @AM [ nobile 'No. 55' & &
202 ko] dFuv) Azl F PAE nFE Ald T FAa 25% &l 10x%F H A5t
of FUAFS & Fol HurE FE A2 v+ clean bencholl A A& A7t vl A
+ Hyponex 8l A (IIyponex 3g/L, sucrose 30g/L, agar 7g/L, peptone 3g/L, & & 0.5g/L)=

Abgetelo™ 609 5 ol # JiAl T Fdave HE Addte] AR ARSI

22 1 : Hyponex(6.5-4.5-19) 3g/L + sucrose 30 g/L + agar 7g/L + A& 0.5g/L
A€l 2 @ Hyponex ¥lA] 3g/L{A&1) + vt} % 30, 60, 90 g/Ls=d A g

21¥] 3 : Hyponex ®JA| 3g/L(X#]1) + coconut water 100, 200, 500 mL/L 5=
2]¥] 4 : Hyponex H]#] 3g/L(X]#]1) + peptone 0.5, 1.5, 25 g/LE5EE A

2] 5 : Hyponex ®]A| 3g/L(X&1) + &A% 0, 0.05 025 25 g/L ¥ g

3o xRHUoR 74 Hel T SUEoR A

0 A3 W a4
2 4 1677, FE 1,600 lux, &% 24T AT

Ol
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Fig. HL.D X No.55 in vitro.

H.L.D X No. 559 n%¢ F1 &4}
A
F152ke] 7]to} 717 s}

Fig. The seedling of H.L.D X No.b5 in vitro.
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0 30 60 90 0 100 200 500

Banana (g/L) Coconut water(mL/L)
0 0.5 1.5 2.5 0 0.0 025 2.5
Peptone(g/L) Activated charcoal(g/L)

Fig. Effect of supplemented materials on the seedling of H.L.D X No.b5 in vitro.

e HA A dSs dobr i 2505 cm 2V E A AR U8 A
L e R I e B ) B s e e e o o B | ! =i oM B P e i) o7 R T B Bt
= Aol MSHIA= 1/2MSHIX] 9 MS7| 28|25 AFE3E o™, HyponexHl] A =
Hyponex 3g/LE #7383k vix| & 7| 2ejx]2 3o, 3u]¢l 9 g/L. Hyponext®]#], 58i¢l 15 g/L
Hyponex®| #| & A}-8-3} 51t
A e od Ay Ade MSZ|EEIF 0, 0.1, 1.0, 2.0, 3.0 g/LE € #H73H oY
5k3H 47}54 Fol vRE gEsk ddoA= MS7|EuA o agar 59+ 9 g/L, sucrosei
10, 20, 40g/L, peptone< 1, 3, 5 g/L, gelite:= 2, 3, 4 g/L 58 27 &8 g vt w9
AT Hit el pH 5302 A o v = 100mL AZ-ZefA~ad 747 20 mL 2 #

9 3o A5 Adedn 498 suEow AAsgt Wgde eE: 20TE

off
o)

BAAEE SPSS Z2idl(ver. 12.0)& 01%5}04 RS (ANOVA) S sksled 2b A2+

7ke] 2142 Duncan's multiple range test® 3% p<0.05 FEol A HAF 38t
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MS$h Hyponex#l <] $7+2 MSHIAI ] salt 55, Hyponexdl #7bFswo] ta d3ol4] 2]
Z= 12 MSHIROA] 380712 71 ke ik

A Z7]740o]= 3 g/ Hyponext]® o] A 259
cm® Ak 49 2L FEel #AIgle] Hyponexul] X ol H]&lo] MSH|A| oA FL& Ao

2 UERRH

AA TS 1/2 MSHiA ek 3 g/L Hyponex®i A o A 2b2} 0.39 g3t 0.32 g wo2 FA 51
dAH ez AH2 HyponexB| A Bty MSHj Aol A Fostity. 53] MS #ix| ol A= A 2%
Lo wE FEE zolrt gldr] Wil 12 MS A& Abgste Aol E&4oldtal ddhd

=3
Lee & Lee (1994) %= A9 7[UAHE A3 Xl*“ﬂsﬂr A ahH-0] Aol wiA o] wala THEA
et s Y 2 Age] dat= Aol 1/2 MS HIA| 7} $3=3F Aoz vepyt
th o] Foll wE Ao]EA A EL] FR E}BW v o] defo] dapajol & Zow whd
=3

j
—J—U‘l_.

rlr

Fig. Effect of MS and Hyponex medium on stem cuttinng of Dendrobium nobile 'Hamana

Lake Dream’ X 'No. 55'. MS, Murashige and Skoog medium; HY, Hyponex medium.

_53_



Table. Effect of MS and Hyponex medium on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’ in vitro.

Stem Leaf Node Root Fresh

Medium No. Length” No. Length”  Width” No. Length” No. Length” weight
(ea) (cm) (ea) (cm) (mm) (ea) (mm) (ea) (cm) (2)

1/2 MS  3.80 a* 2.25 ab 9.60 a 1.28a 340 a 3.22 ab 4.35a 14.38 a 3.54 a 0.39 a
MS 3.00 ab 1.70 b 10.11 a 092 ab 2.95 a 3.22 ab 3.85 ab 13.00 a 2.90 a 0.20 b
HY 2.33 bc  2.59 a 7.70 ab 1.05 ab 3.40 a 3.80 a 4.70 a 11.11 a 3.52 a 0.32 a
3HY 1.80 ¢ 1.54 b 460 b 0.84 ab 2.45 a 2.60 b 2.50 b 500 b 1.13 b 0.09 ¢
S5HY 2.00 bc 1.53b 867b 057b 250 a 3.00 ab 2.67 b 3.33 b 070 b 0.10 ¢

“The length or width of the longest stem, leaf, and root.
YBetween the 2nd and 3rd node length from top.
*Mean separation within a column by DMRT at 5% level.
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‘MS #jAe @d"E w2 VIS Aol TR o FEdd

o] et Aol 7 FXPH ¥k 013 1.0 g/L& #A7MEE wol= 7|57
S7hskslar f3el Aflal, Fa7F wkew, Aol FAMoY 20 g/leldE

olH e A dheke) FAWMG A FAES wiAo MUEEHE shoote] #EF
A3 B34 5 S713dE Bit(lee et al., 1985)9F 3-8+2] rhizome HI%F A
0.1g/Le] & es H7F @& v shoot®] +3k7F S7Fth= Shim (1989)¢] 2%
o frAbst it Karasawa (1966)= &/dee]l H7E7F wiAl We] o8 7H+] {71+

oj2lek uf A Ao AFE FHAA FaL wiA oA F2EE S AR
mst (1974)% Cymbidium¥} Phapiopedilum v} A #] A
n

ol RS HAAY 5 RPYel Fasha sl ot

i
od,
_0|L
K
X9
i
ko
o
ool

Fig. Effect of various concentration of activated charcoal on stem cuttinng of

Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’ in vitro in MS medium.
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Table. Effect of various concentration of activated charcoal on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X

"No. 55" in MS medium.

Core. Stem Leaf Node Root Fresh
(/) No. Length” No. Length” Width” No. Length” No. Length” weight
(ea) (cm) (ea) (cm) (mm) (ea) (mm) (ea) (cm) (2)
0 3.30 a* 1.86 b 10.40 a 1.02 d 3.40 a 3.70 a 255D 8.33 b 2.23 a 0.28 b
0.1 3.50 a 3.25 a 1260 a 2.02 a 4.30 a 430 a 4.30 a 13.63 a 3.05 a 0.46 a
1.0 3.80 a 3.20 a 1270 a 1.88 ab 4.15 a 420 a 4.70 a 12.40 ab 3.49 a 0.43 ab
2.0 3.70 a 2.49 b 12.00 a 1.60 abc 4.50 a 3.90a 445 a 12.56 a 2.31 a 0.35 ab
3.0 2.90 a 2.48 b 9.40 a 140 bed 4.20 a 4.00 a 4.00 a 8.40 b 2.81 a 0.32 ab

“The length or width of the longest stem, leaf, and root.
"Between the 2nd and 3rd node length from top.
*Mean separation within a column by DMRT at 5% level.
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Fig. Effect of various concentration of agar, sucrose, peptone, and gelite on stem cuttinng of Dendrobium nobile 'Hamana

Lake Dream’ X 'No. 55" in MS medium.
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Table. Effect of various concentration of agar, sucrose, peptone, and gelite on stem cuttinng of Dendrobium nobile 'Hamana

Lake Dream’ X 'No. 55" in MS medium.

Stem Leaf Node Root Fresh
Treatments :
(/L) No. Length” No. Length” Width” No. Length” No. Length” weight
(ea) (cm) (ea) (cm) (mm) (ea) (mm) (ea) (cm) (2)
Cont" 3.40 bc* 2.53 abc 10.70 bc 147 bc  3.70 abc 3.40 ab  4.60 ab 11.50 a 1.90 ab 0.34 ab
Agar 3.11 bc 3.12 a 922 bcd 1.76 ab  4.78 a 3.33 ab  4.56 ab 9.63 ab  2.72 a 0.45 a
3.50 bc 3.08 a 10.40 bc 1.98 a 4.10 ab 2.90 abc 3.40 abcd 11.50 a 2.38 a 0.34 ab
10 2.50 bc 2.43 abc 8.80 bcd 1.30 bcd 4.10 ab 4.00 a 2.90 bcde 3.89 cd 293 a 0.20 cd
Sucrose 20 2.90 bc 2.83 ab 8.80 bed 1.53 bc 4.30 a 3.90 a 4.15 abc 7.00 bc  2.17 a 0.21 cd
40  2.78 bc 2.77 ab 10.22 bc 1.37 bcd  3.11 bcd 4.00 a 4.85 a 13.50 a 2.30 a 0.40 a
1 5.00 a 2.12 bed 16.78 a 1.09 cde  2.90 cd 3.30 ab  4.56 ab 10.63 ab  1.02 bc 0.23 cd
Peptone 3 3.78 ab 1.56 de 11.56 b 0.82 e 2.11 d 3.22 ab 3.11 abcde 4.00 cd 0.68 ¢ 0.15 d
5 2.00 ¢ 1.17 e 4.67 d 0.82 e 2.42 d 2.33 bc 150 e 0.00 d 0.00 ¢ 0.13 d
2 2.78 bc 1.87 cde 4.63 d 0.97 de 2.75 cd 2.25 bc  2.63 cde 3.11 cd 0.76 c 0.23 cd
Gelite 3 3.00 bc 1.22 e 6.50 cd  0.62 e 1.95 d 1.78 ¢ 2.33 de 340 cd 043 ¢ 0.20 d
4 2.38 bc 1.34 e 5.13 d 0.73 e 2.31 d 2.25 bc  3.00 bcde 0.00 d 0.00 ¢ 0.17 d

“The length or width of the longest stem, leaf, and root.
"Between the 2nd and 3rd node length from top.

*Mean separation within a column by DMRT at 5% level.
"MS medium (including agar 7g/L and sucrose 30g/L).
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Fig. Effect of temperature and medium on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55" in MS medium.

Table. Effect of temperature and medium on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55°.

Stem Leaf Node Root Fresh
Medium 2:5;“‘)' No.  Length’ No.  Length”  Width’ No.  Length’ No.  Length’ weight
(ea) (cm) (ea) (cm) (mm) (ea) (mm) (ea) (cm) (g)
28 2.67 ab®  3.00 ab 7.63 b 1.86 ab  3.39 a 3.44 ab  3.72 a 7.78 b 1.79 a 0.27 ab
Hyponex 22 2.50 ab 2.12 bc 5.21 bc  1.51 abc 3.00 a 2.80 b 5.60 a 4.44 bc 1.86 a 0.20 bc
18 1.88 b 1.39 ¢ 3.00 ¢ 0.50 ¢ 2.79 a 2.50 b 3.57 a 3.63 ¢ 0.29 b 0.10 ¢
28 3.44 a 3.60 a 14.33 a 2.31 a 3.28 a 4.11 a 5.22 a 13.57 a 2.16 a 0.38 a
MS 22 2.88 ab 2.09 bc 6.25 bc 1.59 abc 2.63 a 2.86 b 5.00 a 4.50 bc  1.40 a 0.25 b
18 2.14 b 1.57 ¢ 4.00 bc  0.99 bc 293 a 3.14 ab  4.17 a 1.86 ¢ 0.30 b 0.14 ¢

“The length or width of the longest stem, leaf, and root.
"The length of between the 2nd and 3rd node from top.

*Mean separation within a column by DMRT at 5% level.
@ =& Fuol Wi IUAE AY

eng 9y 2e W Fo) By gFe MSHAA £Ro o FEF 2855 43S AU RE FAIA B g ey



t}. E3] 28T 9] sucrose 30 g/Loll Al AAFo] 038 g & HU2%9 sucrose 10 gH U} 1.84] =7F3lar &3= 5787} Zkc). o] &gt
A= AA GxrpAgke] 7 2o sucrose 30g/L7F 59 el 7 S ol Yt Lee et al (1997)9] ZAyjolx F3hE v
I kel A wix] W Fe] HIbE AEY FHIAd P Fod f4E WAl Fitel wEl 87 HE A w T debA 7|
wjZo] (Romano et al, 1995) XA olv 7|3 #3to] A%, 3% oo & s=7F A4, 535 vjA 9 4HFSko] shAd o= FA4E
T AT 2-5% FEoE fFA sk Aol B4 olgkE Hial(Tian & Russel, 1999)¢F 22 A34E veHTh

ol e AdE FEs B oW VWA WRio] SHE Aol T 9ste] dojzl WolFo]
o] JHAIE @7IZF el R A A7 = Epdelal AsFled ogk AlT|zhs dEd gl

o3

o =

Table. Effect of temperate and sucrose on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55" in MS medium.

Stem Leaf Node Root Fresh
Cont Teomp' No. Length’ No. Length’  Width” No. Length’ No. Length’ weight
@ Oy (em (ca) (cm)  (mm) ) (mm) (ca) (cm) @
28 1.90 cd” 3.20 a 7.20 bc  1.99 ab 3.85 a 3.00 bc  3.90 ab 2.40 cd 1.27 abc 0.21 bcd
10g 22 2.63 abc 1.77 b 4.75 cd 1.18 bc 2.38 b 2.50 ¢ 2.69 b 1.13 d 1.13 abcd 0.17 cd
18 1.29 d 1.29 b 2.14 d 1.07 bc 2.71 ab 2.50 ¢ 3.86 ab 0.00 d 0.06 d 0.09 d
28 2.93 ab 4.16 a 10.54 b 1.94 ab 3.43 ab 4.71 a 5.08 a 6.21 b 194 a 0.31 ab
20g 22 2.63 abc 2.01 b 563 cd 1.23 bc 3.50 ab 3.13 bc 3.88 ab 4.29 bc 1.53 a 0.19 bcd
18 2.14 bcd 2.11 b 3.57 cd 1.27 bc 3.00 ab 3.57 bc 5.43 a 2.57 cd 0.19 cd 0.15 cd
28 3.44 a 3.60 a 14.33 a 2.31 a 3.28 ab 4.11 ab 5.22 a 13.57 a 2.16 a 0.38 a
30g 22 2.88 abc 2.09 b 6.25 ¢ 1.59 abc 2.63 b 2.86 ¢ 5.00 a 4.50 bc 1.40 ab 0.25 bc
18 2.14 bed 1.57 b 4,00 cd 0.99 ¢ 2.93 ab 3.14 bc  4.17 ab 1.86 cd 0.30 bcd 0.14 cd

“The length or width of the longest stem, leaf, and root.
"Between the 2nd and 3rd node length from top.
*Mean separation within a column by DMRT at 5% level.
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Table. List of plant growth regulators and their concentrations used in

experiments.
Plant growth regulators (mg/L) Concentrations (mg/L)
0

0.1

0.3

TAA 0.5

1.0

10.0

20.0

0.1

0.3
Auxin 0.5
IBA 10
10.0
20.0
0.1
0.3
0.5
NAA 1.0
10.0
20.0

0.1
0.3
BA 0.5
1.0
10.0
90.0
0.1
0.3

Cytokinin Kinetin (1)3

10.0
90.0
0.1
0.3
0.5

10.0
90.0
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Fig. Effect of different concentrations of auxin on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55" in

MS medium.
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Fig. Effect of different concentrations of cytokinin on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’
in MS medium.
Table. Effect of different concentrations of auxin on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’ in

MS medium.
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Plant growth No. of Leaf Node Root
regulators stem No. Length” Width” No. Length” No. Length”
(mg/L) (ea) (ea) (cm) (cm) (ea) (cm) (ea) (cm)
0 3.00+0.16" 10.11£0.90 0.92£008  0.30+0.02 3.22+0.29 0.39+£0.04 13.00+1.28 2.90£0.33
0.1 5.20+0.86 16.80+3.35 1.48+0.21  0.50+0.09 2.40+0.24 0.38+0.06 13.00+1.92 3.66+0.71
0.3 5.80+1.39 15.40+2.87 1.84+0.25  0.48+0.06 3.40+0.81 0.40+0.08 11.80+2.22 3.80+0.70
IAA 0.5 6.00£0.63 19.00+2.79 1.44+0.22  0.36+0.04 2.20+0.49 0.34+0.05 14.40+1.21 3.48+0.75
1.0 5.20£0.37 17.20+2.24 1.98+0.21  0.46+0.07 3.40+0.40 0.44+0.11 13.40+2.48 4.90+0.73
10.0 4.00£0.89 12.80+2.52 1.82+0.17  0.34+0.02 3.20+0.49 0.42+0.02 9.80+3.02 4.70+0.54
50.0 - - - - - - - -
0.1 3.40+0.68 9.80+2.13 2.72+0.25 0.46+0.02 3.00+0.05 0.54+0.07 13.60+2.69 4.54+0.20
0.3 3.20+0.37 12.80+1.24 1.76+0.24 0.46+0.07 2.60+0.40 0.36+0.02 10.20+1.56 4.88+0.61
BA 0.5 3.20+0.37 10.60+0.81 1.98+0.13 0.52+0.02 2.40+0.24 0.26+0.06 10.40+1.75 3.84+0.72
1.0 2.40+0.24 8.20+0.73 1.90+0.27 0.42+0.06 2.80+0.20 0.44+0.07 10.20+2.44 3.26+0.74
10.0 4.20£0.58 12.60+1.33 2.18+0.42 0.44+0.07 2.00£0.32 0.36+0.05 11.20+1.24 4.12+0.46
50.0 3.60£0.75 11.40£1.78 1.58+0.22 0.40+0.03 2.94+0.27 0.42+0.05 11.40+2.36 2.04+0.49
0.1 4.40+1.17 14.20+3.22 1.98+0.32 0.48+0.09 3.40+0.04 0.34+0.51 12.80+2.40 3.44+0.28
0.3 4.40£0.75 16.20+1.53 2.36+0.37 0.50+0.05 3.20+0.49 0.54+0.14 12.80+1.11 4.76+0.48
NAA 0.5 5.60+0.87 16.40+3.41 2.18+0.20 0.48+0.08 2.80+0.20 0.30+0.04 15.60+2.98 5.80+0.45
1.0 3.40£0.68 11.40£1.94 1.44+0.22 0.44+0.08 2.40+0.68 0.16+0.02 14.00+1.64 4.62+0.28
10.0 4.25+1.44 9.75+1.97 1.20+0.13 0.38+0.07 3.00£0.71 0.45+0.10 5.75%2.10 1.03+0.36
50.0 - - - - - - - -

“The length or width of the longest stem, leaf, and root.

"Between the 2nd and 3rd node length from top.

*Meantstandard error.
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Table. Effect of different concentrations of cytokinin on stem cuttinng of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’

in MS medium.

Plant growth No. of Leaf Node Root
regulators stem No. Length” Width” No. Length” No. Length”
(mg/L) (ea) (ea) (cm) (cm) (ea) (cm) (ea) (cm)
0.1  440+081* 16804263  1.040.17 038007 300£0.63  0.26+0.02 1260341 4.40+0.80
0.3 340%0.24 14004105 2.30+024  054+0.07 5.80+1.83  0.36+0.06 1160154 362027
BA 0.5  6.40%051 21.80+120  2.04+020  0.30£0.03 360024  0.32+0.02 0.40+093 468048
1.0 460+1.03 17604234 158022 038005 460040  0.28+0.02 1060«1.17  3.14+0.31
100 3255085 850185  0.83:0.14  0.28:0.08 1.75+048  0.2040.00 1754085 055:0.25
50.0 - - - - - - - -
0.1 460051 1760248 2.040.17 038002 340040  0.36+0.05 1160160 482054
0.3 420%0.66 1440+353 1804025 042007 460+068  036+0.02 10.60+1.21  458+0.78
K 0.5  360+0.24 1520£1.77  148%026  0.3420.05 3600.68  0.42+0.09 10804265 5.10+1.12
etin 1.0 ~ - ~ ~ ~ ~ - ~
10.0 - - - - - - - -
50.0 - - - - - - - -
0.1 5.00+1.26 17.80+2.82 1.42+0.22 0.32+£0.02 5.20+0.80 0.28+0.05 13.20£2.22 2.32%0.76
0.3 5.80=1.16 3.16x0.17 1.54+0.25 0.32+0.04 4.40+0.40 0.28+0.02 17.60+1.29 3.42+0.56
2ip 0.5 3.20£0.58 13.80+1.91 2.34+0.14 0.46+0.04 3.20+0.37 0.36+0.06 11.60£1.63 5.48+0.54
1.0 5.80=£1.39 18.00£5.26 1.64+0.09 0.48+0.04 3.20+0.49 0.28+0.07 12.00£2.10 5.60+0.77
10.0 3.75+0.63 10.25+£3.73 1.30+0.17 0.33+£0.05 2.50+0.29 0.35+0.03 8.50+2.53 1.65+0.35
50.0 - - - - - - - -

“The length or width of the longest stem, leaf, and root.
"Between the 2nd and 3rd node length from top.
*Meantstandard error.
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Fig. Effect of different concentrations of plant growth regulators on plant height of Dendrobium nobile 'Hamana Lake Dream’

X "No. 55" in MS medium. Vertical bars indicate standard error.
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Fig. Effect of different concentrations of plant growth regulators on fresh weight of Dendrobium nobile 'Hamana Lake

Dream’ X 'No. 55’ in MS medium. Vertical bars indicate standard error.
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Fig. Effect of mixing ration of red LED, blue Led and fluorescent light sources
on fresh weight of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’ in

vitro. Vertical bars indicate standard error.

Fig. Effect of mixing ration of red LED, blue Led and fluorescent light sources
on plant height of Dendrobium nobile 'Hamana Lake Dream’ X 'No. 55’ in

vitro. Vertical bars indicate standard error.
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Table. Effect of mixing ration of red LED, blue Led and fluorescent light sources on growth of Dendrobium nobile 'Hamana

Lake Dream’ X 'No. 55" in vitro.

Leaf Node Root

Treatments No. Length® Width* No. Length” No. Length®

(ea) (cm) (mm) (ea) (mm) (ea) (cm)
RR=1:0+335 10.33 ab* 1.43 abc 0.34 ab 2.90 abc 047 a 1067 ahc 1.63 abc
RB=2:1+33%5% 12.10 a 1.49 abc 0.33 ab 3.40 ab 048 a 12770 a 1.49 abc
RB=31+3%5% 8.50 bed 1.35 bed 0.39 ab 3.00 abc 0.39 ab 840 cd 191 a
RB=5:1+3%35 10.63 ab 1.08 cd 0.35 ab 2.90 abc 043 ab 9.10 abed 1.04 ¢
R:R=1:0 9.40 ahc 0.9 d 030 b 2.80 abc 048 a 840 cd 1.05 ¢
R:B=1:2 7.30 cd 1.33 bed 0.32 ab 3.00 abc 0.34 ab 750 cd 1.46 abc
R:B=1:3 7.00 cd 1.68 ab 0.35 ab 250 ¢ 0.40 ab 867 bed 181 b
R:B=15 567 d 1.80 ab 031 b 2.80 abc 030 b 6.56 d 1.31 be
R:B=2:1 8.00 bed 1.33 bed 030 b 2.90 abc 0.40 ab 7.10 cd 1.16 ¢
R:B=31 7.70 bed 1.90 a 043 a 3.20 ab 0.40 ab 12.38 ab 1.85 ab
R:B=51 8.30 bed 1.56 abc 043 a 2.80 abc 042 ab 10,75 ahe 1.20 ¢
B:B=1:0 7.89 bed 1.56 abc 028 b 2.60 be 047 a 6.20 d 1.62 abc

“The length or width of the longest stem, leaf, and root.

"Between the 2nd and 3rd node length from top.

*Mean separation within a column by DMRT at 5% level.
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Fig. Effect of mixing ration of red LED, blue Led and fluorescent light sources

on growth of Dendrobium 'Hamana Lake Dream’ X 'No. 55" in vitro.
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Wl B3 (Chung, 1986; Kwack¥ Chung, 1930)9F F-AFaFit}.
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Fig. Effect of auxin and different concentrations on growth of Dendrobium

nobile ‘Akazukintyan .
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Plant growth regulators (mg/L)

Fig. Effect of different plant growth regulators and concentrations on rooting

rate of Dendrobium nobile ‘Akazukintyan .
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Table. Effect of different plant growth regulators and concentrations on growth

of Dendrobium nobile ‘Akazukintyan .

Plant Conc StemZ Fr.esh No. of Root
growth Length weight Leaves No. Length
regulators (cm) (g) (cm)
0 2.37%0.30" 0.70£0.05 1.40%+0.18 2.156+0.11 1.59+0.13
50  2.13%+0.23 0.67%0.08 1.20£0.21 1.50£0.11 1.27+0.12
BA 100 2.35x0.22 0.72+0.04 1.45%0.20 1.50+0.21 0.97%0.13
200 2.21+0.27 0.54%0.04 1.25%0.23 1.80+0.16 1.37%0.13
50  2.94%0.26 0.83%0.06 1.75%0.16 1.50+0.17 1.56+0.16
Kinetin 100 2.40%£0.25 0.63%0.05 1.35%0.20 1.45+0.15 1.08%0.13
200 2.64%0.20 0.56%0.06 1.90%0.41 0.32+0.28 0.26%0.10
50  2.81%+0.32 0.55%0.05 1.65%0.24 1.30+0.13 1.25+0.14
[AA 100 2.33+0.27 0.46%0.03 1.60£0.23 1.35+0.13 1.16%0.15
200 2.17+0.22 0.66+0.04 1.25+0.22 1.58+0.25 1.08+0.13
50  2.20%0.22 0.62+0.05 1.10+0.23 1.60£0.11 1.21+0.12
IBA 100 2.51+0.28 0.68%0.05 1.64+0.23 1.86x£0.18 1.11x0.14
200 1.34%+0.19 0.76x0.07 0.57£0.25 1.64+0.17 0.99%0.15
50  2.78%+0.18 0.78+0.06 1.85%0.17 1.30+0.24  0.94%0.20
NAA 100 2.54%£0.25 0.63%0.06 1.65+0.17 1.45+0.23 0.86+0.16
200 2.66%0.20 0.72%0.06 1.75%0.20 1.50+0.17 1.56+0.18

“The length of the longest stem and root
"Meanztstandard error.
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Hori-

zontal
Ver-
tical
Bark Sphagnum moss
Fig. Cutting of Dendrobium nobile Unicom X  ‘Kurenaii with different

medium and cutting placement.

Table. Temperature and relative humidity at experimented place.

Temperature (C)”

Relative humidity (%)

Mean Max. Min. Mean Max. Min.
25.71 41.99 14.85 79.66 100 23.2
Measuring 3 _ _
dates 09/11 11/01 09/28

“Measured from June. 20 to Nov. 30 in 2011.

Fig. Changes of temperature and relative humidity at experimented place.
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Fig. Effect of position of detached cut on stem cuttinng of Dendrobium nobile
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Fig. Effect of position of detached cut on stem cuttinng of Dendrobium nobile

"Unicom’ X 'Kurenaii’.
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Table. Effect of position of detached cut on stem cuttinng of Dendrobium nobile 'Unicom’ X 'Kurenaii’.

o Stem Leaf Root Fresh

Position of , . -
Length No. Length Width No. Length weight
detached cut
(cm) (ea) (cm) (cm) (ea) (cm) (g)

Upper 1.10 - - - - - 0.04
Middle 1.15+0.207 1.00 - - 1.75£0.75 0.60£0.14 0.06+0.01
Lower 1.39+0.19 1.67+0.21 1.03+0.28 0.33+0.09 2.71+0.64 0.86+0.27 0.07+0.01

“The length or width of the longest stem, leaf, and root.
"Meantstandard error.
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Table. Effect of no. of node on stem cuttinng of Dendrobium nobile 'Unicom’ X 'Kurenaii’.

Stem Leaf Root Fresh
No. of node Length’ No. Length Width No. Length weight

(cm) (ea) (cm) (cm) (ea) (cm) (g)
One 2.30+0.65" 2.00 1.50+0.76 0.52£0.20 4.53+0.96 3.08+1.01 0.11£0.03
Two 2.96£0.91 2.50£0.29 3.38+0.54 0.83+0.07 4.14+0.63 4.99+1.01 0.26+0.11
Three 4.14+0.66 2.20£0.13 3.15+0.56 0.68+0.06 553£0.50 5.23£2.02 0.40£0.14

“The length or width of the longest stem, leaf, and root.
"Meanztstandard error.

One Two Three

No. of node
Fig. Effect of no. of node on stem cuttinng of Dendrobium nobile 'Unicom’ X 'Kurenaii’.

_91_



j 5 " KO
el —
H - ) A}
L)
R Ry W T o
il ®om 9 " I
i

—~
o

ot
o]

o
7
A 2]
S R e I A | B e

il

M2 A}
&
oF

St

S
i 0 o) o o_%
AN wlr

=0T % 4L

=3 < B Y =

R mE
o ﬂ_Uﬂ OE ZA ,ul - ox
\_._W R ﬂo = E#E o . o)
N s 2 S

ORI A G o -
) _ <z e ° ey o © .S
Koo w oy T M s 3 E%
= e o S ©
] %u "o W %M z ol @ T L x
T oo ® oL = = 0O
il _ o T o7 o
@W@ﬂz w W ok i
T
Gl o FSC NT I T T T T T
= 1y B m T o=
= oy T K g o o o o o o
X AP = = 2 20 o1 ) < 152 ~ —
= o 5 ¥ = x o NS
< fr%@ﬂmﬁ%%

= <

T I ansTy

Tiwmine
,ﬂl ,MH <0 Oﬁ ‘)LAI <A Eo N
R — X
W W m. % BoPp o

et = "oxE AR

@ 9 WY F P

Upright

Bark

Upright  Horizontal
Medium
— 92 —

Sphagnum

Horizontal
Fig. Effect of two different media and cutting placement on stem cuttinng of Dendrobium
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Table. Effect of two different media on stem cuttinng and cutting placement of Dendrobium nobile 'Hamana Lake Dream’ X

"No. 55'.
, Stem Leaf Root Fresh
Medium C?;Egg Length” No. Length Width No. Length weight
(cm) (ea) (cm) (cm) (ea) (cm) (g)

Sphagnum Horizontal 1.13+0.29" 2.00 1.10 0.40 1.53£0.52 6.05£0.23  0.05%£0.02
moss Upright 2.03x£0.72 1.00 0.95£0.42 0.25%0.05 1.563+£0.29 0.75%0.16 0.08+0.03
Bark Horizontal 2.28+0.49 2.00£0.32 1.48+£0.49 0.32%+0.06 2.67£0.61 1.00£0.35 0.15£0.02
Upright 1.59+0.24 2.00 0.80 0.22 2.14£0.24 0.54£0.22 0.07£0.01

“The length or width of the longest stem, leaf, and root.
"Meanztstandard error.
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Fig. Effect of two different media on stem cuttinng of Dendrobium nobile 'Hamana Lake
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