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1). Lol Rulste

ol
A

= 27 2

Al
=

Odontoglossum ringspot virus Zg

oh. el 7es

=t 2 Orchidaceae)oll

Food and Rural Affairs)

e e Mol 37.5%%

A =X
=

st= ™2 Phalaenopsis) & MAFRA (Ministry of Agriculture,

ofl

o|5tH 201

dofl 72.5ha2 &S AL, O =

7 2

84

Ax|SHe FQ

L w2 oll Cist Cymbidium mosaic virus 3

71& =d e OA mMufHEAel 31.6%, Eob

ste|zEolct =4 SFEe| AMufHA 2 2003

% Ziastod 201741 2018H0|l= 38haZE =4

SIACHMAFRA, 2018). 20163 93 LUFE AldE HEFAHO detez o+ I =4

onj, aT (Korea Agro—Fisheries & Food Trade Corporation) =Et& Zof FH=2

2016 9)ollAl 18.3d || (2016 10&€~20174 9&)22 =

A
23.65% (2015 10&~
7

ZF M CHe| 22.5%

da5tAceHaT, 2015-2017). 222 HFE 2822 2H

. a2iLh 0|2 sxolAM &xte| ofzi gD}

JHeta Makvizh Z7F Sof EME0l AUPCE HhH | ofgkel A

T gleh Rk 20164 SVl olZple] e o Mulolg £
S wRel $250| 2ot Bol5kn MY 4+ 9
% 0|2 574 solg ¥e

T& 24 5 XoM olF S22t &

xlgh 4% obEIl 1A U =H Ama

2018; Lee et al., 2018; Lee et al.,

olg{A ZgolcHChang et al., 1991 a, b). gtH Hlo|2{Ao0f Zt

Sol IS HERSS YFO| xHET

=

7+ ot = A CHAPQA Notice, No.2017-64). 2018 0]

Ha|mLof X402 SHE L35 252 AR

TAECH S50

st

—/

BE SsiME Y EHe 28 oH¥NOE X|



sto| FE lelol ElcHChang, 1998). ™ MAXMo=Z txIlof| 2hdst= Hlo|HA= <F
2701 Jo| 2= A1 (Chang et al., 1991 a, b; Kho et al., 2014), =M= <F 7
Zo0| &el=dcHChang et al., 1991 a, b). SFEIAME= 7&29| Hio|{A7} E1= HE U
20{(Zheng et al., 2010), O 7+2Hl SHZoA 7tz BlHsHH wWdstn 2 g F=
HiO|2{ A= Cymbidium mosaic virus(CymMV)2t Odontoglossum ringspot virus(ORSV)O|
CHZettle et al., 1990; Chang et al., 1991 a, b; Ryu et al., 1998). CymMVoi| Z& =l
AEMMeE Yt Eof st X Zabo| LIEHDT ORSVAEM 2lsiAM= el 7& =
= EE 74 5 ZXto|3 S4fo| LIEHACE EESE 0] S Hio|2{Aof At o ZQn}
Zukx|of| StAHE{0|7} LIENAT| = SHCH(Zettler et al., 1990; Chang et al., 1991 a, b; Ryu
et al., 1998; Chung et al., 2010; Koh et al., 2014).

20164 o|=1te| AYyPaeoz SEEtn MH|C[ge &3t A +F0| JtssHMct mat
£ st A= 7+ 7|HollM vl E= Mu =
AMEfE uetstod o|F EME 7t 7|Y¥o| &= FHE YA Es AR

ufzl=g sty =& FEH2 22lste o Z7[0dskaA}t Siic

oo M ek V3 EF 7|l YR 307HME =L MAR Hiol2{A AY Aol cigh of
ZTE2 ALESto] Hiolg{A HE 2 SHQIC HIO|BA o|HE AMzs ZESHAS 2=2E

oA Zteol =T 2 ALESIACE

(2) RNA & %! Reverse transcription polymerase chain reaction (RT-PCR)

s™ 2t AollA Gent pure RNA Kit(Dojindo Molecular Technologies, INC., Japan)& Al
&35l0 RNAE FEsIQct F&8H RNA 1yg2 FE2=Z 5101 ReverTra Ace —a-®
(TOYOBO Co., Japan) kitE A&3t0] cDNAE ZHM3SHYCE PCREE2 cDNA 1ul, 2x
PCR Bio Tag Mix Red(PCR Biosystems, United kingdom) 2/ CymMVLt ORSVol =
o|&Meol =Zzlo|H (Primer)& AI3I04 95C 15%(denature), 55C 15=%(annealing), 72T
30=(extension)2| =7Z10lA 35cyclesZ2 FEMSIFCE 411bp CymMV EHH HAZol=
CymMV-PF2(5’-CCC TCC ACC TTC ATA TTC CTT-3’)/CymMV-PR2(5’-CCC GAG AGT
CAA CCA CTG CA-3) =ZzlojH A2 AI2s¥ 1 202bp ORSV CHHe
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ORSV-PF2(5’-GTT TTA AAT CAC ATC CGT ACC T-3’)/ORSV- PR2(5'-CGA CTT GAT
CTT TTG CTT CA-3’) =ZzZlo|H #2 ALZsl¥ct. RNA F=Zo| thst Internal control 7
A2 SEEe| ActinfACT4, IN185658) ®HALE ALEsIU 20, 356bpel ACT4HHE
Orchid—=ACT-F1(5’-ACA GGT ATT GTG CTT GAT TCT GG- 3’)/Phal-ACT4-R1(5'-ATC
ATG GAT GGT TGG AAA AGG AC-3’) Zzjo|H 4oz dio|{a ZHEN st =740
M ZEZSICt PCRAE % Agarose gelol M7|HS3510{ UV light2 ZtESIICE.

(3) ™Atgdo|d &

Hiol2{ A @IAte| ZHEZ2 Direct negative staining method(DN®)oll ol St Xsdo|ZH
(Hitachi H=7600, Japan)2=& ZESIACE CymMVeF ORSVOl ZHE= AlZH el Q =2s
JI2ME 2tZF 1ecm 372 HeEl HEd=2 27| Hostich "Moteel Fo| GridE 1
22+ M2|lst = UranyLess EM Stain(Electron Microscopy Sciences, U.S.A.)22 127t

AM BT 52 S0t 7

— -

x=5t0 FrlMAIso|doz nHESHSCE

RT-PCR #&2 *®lsf CymMV(EF125180)2F ORSV(NCO001728)2l ¥7|MYE HE=HH

ZtZF 411bp2t 202bp2| tHHE ZF5H7| 28k Hio|HA HEE Z2l0|HE Z4s¥ 1,

1

£t mRNAO| et =72 el sAlA ACT4(UN185658) &AL 356bpthHH HEE

| El

2lo|HE ZrMsict ez MEE 107HA el S/ 2t A|lRE AEsH0{, 2+ Z2lo|He| =
¥ Gt ZZZ2 RT-PCR=Z &IstFCHFig. 1). D™ A=A (Reverse transcriptase, RT)&
M2|stX| 22 A|Zo|lA= PCRAEO| 2HRIE[X] 2% RT X 2|st A|=R0lA= F Hio[2{A

CHFig. 1). w2tM oS Z2fo|H 2t b
A, =L i t= el CHetoflA lsh V3 iRl HiolHA ZF AeEjE &elstict
(Table 1). =L Z|LfsjtR ol Hioj2{A HHES 83.6%, AH=A H2 AWF< 16.4%

QCh CymMVet ORSVe| th=ZLHHERS 2H2 34.3%, 11.4%AU 10 F Hio|2{ 20 gt 55

02
ol
ot

HEE2 37.9% = HEIGCHTable 1). 20104Z =i SF2H 7|LHEi k2 5574 & &
21, CymMVel ORSVZHEEO0| 22t 9%, 32.7%=E CymMV ZEE ErC} ORSVZHEE0|

o =24 (Chung et al., 2010), ol AHoIM AISE I SH2F 7[R THH

I'E

XM CymMVe|l ZEEO0| ORSVELCI O &2 HoZ LIEIGC) A S &
2o A CymMV HEEO0| =Cl= 21071 JAU2LHYun et al., 2000), == CHotolM =

25t V3 7|2 307HM =ZFolA CymMV R ORSVol =X 22 H2=Z LIEHGCH

—_

fjo

(Table 1). A CHZHiME= s™EE &2 flof ol F Hio|2{2o HsiM= FH sH
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& HAZE FRE A2 EEHECH
Table 1. Detection of CymMV and ORSV in Phalaenopsis cultured in vitro
No. of virus-infected plants (%)
Origins No. of samples CymMV * ORSV onl CymMV Overall
only Y and ORSV . F
Imported from Taiwan 30 0 (0) 0(0) 0 (0) 0 (0)
Gyeongnam 41 7 (17.1) 0(0) 32 (78.0) 39 (95.1)
Gyeonggi 63 35 (55.6) 7(11.1) 7 (11.1) 49 (77.8)
Chungnam 36 6 (16.7) 9(25.0) 14 (38.9) 29 (80.6)
Total 140 48 (34.3) 16(11.4) 53 (37.9) 117 (83.6)
*Cymbidium mosaic virus
YOdontoglossum ringspot virus
= olAM AMufsty A= SF2H FstHof et vlo|2HA AN HoE 2, oA vt
oA HAHER 92.5%, VT = 7.5%=2 240A Mo =l sFzte| violzA HAHE
| o =7 HEMRCE CymMVel ORSVel HHEAPEE2 22 57.0%, 0%l =549
£0| 35.5%2 ORSV th=HEF= El=X| pfgACHTable 2). 20004 oo =ALEl Z 1}
£ 2H, FolM Muistes S™ES] CymMVeb ORSV HEE= 42t 15~21.4%, 5~
10.7% 2 2= AX|2HPark et al., 1998; Ryu et al., 1998), O|H AFOM= ZAIE <
of =&iet M X ZFolM 40% O|ate] CymMvel ZEES H0{ CymMV ZZ0| ALt
Aoz Fel=zdct Al sHiolz{A HHE H|WollM 7| sitRIt 83.6%, SAAMEl R}
92.5% = 2AMEIEI} 2F 9% = HAES0| =2 AR LIEMCHTable 1 and 2). 18
Lt olz{et H4EE St =AE 7|4 viLdE el SUsH ek AlZ0| 240 ZALE ZAO|
ot{{ oA Hits Soff Mitzl= FET &o|sty| fZol 24 Mol Zp™olM ZIH3Y
{RCH w2t 24 Zufjol| & dlo|2HA Z4YE &t o FE HECHSH| 2fsh
Astod Hio|2{A ZiHol el =& ZAF 2R

T H7l= ofe
Me 7| 2 et 7| A R & ©

= M zZt=E|C},
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Table 2. Detection of CymMV and ORSV in Phalaenopsis in potted plants.

No. of virus-infected plants (%)

Origins No. of samples )
CymMV * ORSV? onl CymMV Overall viru

only y and ORSV infection

Gyeongnam 13 8 (61.5) 0 (0) 3 (23.D) 11 (84.6)
Gyeonggi 40 28 (70.0) 0 (0) 10 (25.0) 38 (95.0)
Chungnam 40 17 (42.5) 0 (0) 20 (50.0) 37 (92.5)
Total 93 53 (57.0) 0 (0) 33 (35.5) 86 (92.5)

*Cymbidium mosaic virus

YOdontoglossum ringspot virus

Z|ojof BtCH(Fulton, 1986; Hollings, 1965). 0|81 A DfoflA| =i HfFZ el HEO|2A

dgu|E0| A 83.6%= ol =/ LIEI20{(Table 1), Ol= RE H4s5t= M Lks Zhof

M FHE Yoo tiet M2 Zintsty| mEel Aoz EehElth 20169 SHEH| o=zt
of HoYYol= Rl Hiolz{x  HPFIL EebEX|  EUAS0{(APQA  Notice,

No.2017-64; Yonhap News Agency, 2019), dHiO|2{A 24+ o{F e} Akzatglol 2019 AbHE
1

Of AR 2O, s 2AA[F0IM AMTI= tHEtzte] FE ZHEE flsiM T ol2f A|Z=EE fldh

FHR Yo 8 HEH ALl EEol HSE Y AR HChEch nf2bM, ol



(bp) -RTPC.1 2 3 4 5 6 7 8 9 10

41— - CymMV

202= < ORSV

356 - Actin

Fig. 1. RT-PCR analysis of CymMV (Top) and ORSV (middle). —RT, an RNA sample
not treated with reverse transcriptase (RT); P.C., a positive control; lanes 1-10,
individual Phalaenopsis samples tested. The ACT4 gene (bottom) of Phalaenopsis
was used as an internal control for each RNA sample (see materials and

methods)

Fig. 2. Virus—infected symptoms of Phalaenopsis. Chlorotic (A), necrotic (B), and
color break (D) symptoms of CymMV-infected plants, and a vyellow stripe
symptom (C) of a plant with both CymMV and ORSV infection. S, sepal; P, petal.

Arrows indicate portions of the color break.
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2) CymMV2l ORSV &g ol 4 I dio[z{A X} &t
Nzt 2s5tE BoM Hio|l{A Z4Ho =z Eol=El AZX e dHiolg{aA A4S mHESHACH
=| ZAHDF CymMVel ORSV

(o]
a
S L FolME o| uwistel I|H o

~—~

(Fig. 2D). Mglol AL83 2318 J}26| ORSVE SHSUYFE
ORSV EFSZtel Zar2 sfelstx] 2ai9ict ol d7ADHet Olai|A

oM sl == 2Kl 5 mjel vhHo| zHE=E0f ORSVol HHE

=

T
k=
i
0
M
_ol
rr
Pt
|0
HU

g E7L, ZXo|a54to| LIttt ok o] & Hio|2HAE =}

X UCH Zettler et al., 1990; Chang et al., 1991 a, b; Ryu et al., 1998; Chung et
al., 2010; Koh et al., 2014).
CymMVel ORSV 5 Hiolg{Ao| UXIE =ESH| 2

[}
2 LIEfH= A=Al o =Z=2 DNEol osf FoMAdo|doz ESIACHFig. 3).

=

ol
m
f
T
4o
ir
At
Rl
o
N
oln
1o
o[
0z

CymMVE= ZO0|7F 480~500nm, Z=0| 13~15nm<e| AlAF&(filamentous type) HRO|2HA &
Xtol1 ORSVe= ZO0|7F 290~300nm, Z0| 18nm¢l ZCH7| & (rod-shaped type) HIO[2{A
AXR2tD s E31(Chang et al., 1991 a, b; Navalinskiené et al., 2005)2t Z0| CymMV
gztel oA 2k 500x15nmel AtME Hio|H A AXRHFig. 3A) 2

thEeh = AUCHFig. 3B).

fo

2F ORSVoll ZHE

300x18nm<e| o7& Hlo

o
>
o
Ral
iy
B
]
9'|_
>

Fig. 3. Electron micrograph images of virus particles stained negatively (DN method)
in leaf extracts of virus—infected Phalaenopsis. Arrows indicate particles, assumed

to be CymMV (A) and ORSV (B), respectively. (Black bar = 500 nm).
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=4t CymMV,

11.4%0|Ct,
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ol Zel= %

k=

t(Phalaenopsis, moth orchid)2 =& 0|
ogl

HEt 7| YolS Aol ofx]

i 7H

k=2

O

s3e

b

2).
Agro—Fisheries & Food Trade Corporation, 2015-2017), 2020d 7|&2=z2 =L =7 XY

°F ORSVel &=
20164

of|

i
K

o+

70l
0
Kto

o

of ZFollAl 25 30%
F JACHMAFRA, 2020; Jeong et al., 2021).

ot

°

FX

X

20164 stgkr|of| o|=2te

(APQA, 2017),
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Hj k2 S5 & 2HAISHCHChugh et al., 2009; Roh et al., 2012; Cardoso et al., 2020).
SHE =AdfLoll= MZEE (meristem), Zdd(shoot tip), &t&(flower stalk), ZETH(root
tip), (leaf), Z&(rthizome) & 7o ZE F2& 0|85t 20|, AotEA E= 0l
2| M| (explant) 2FE{ &2 & T & (Protocorm Like Body, PLB)E ®X35t0{ S4lst= A
ol chEAol "olch(Been, 2003; Chung et al., 2016; Tokuhara and Mii., 1993; Paek
et al., 2011; Roh et al., 2012; Ko et al., 2014; Soe et al., 2014). PLB= {12} &
Atk gefo| vl 2kl (Cardoso et al., 2020)2 o} SAlof H|a) SAEZZI} wal cfZFY
Atof] RElskX|2H BoletM ol 2{& 0| UACHChen et al., 1998; Park et al., 1998; Park et
al., 1999; Been, 2003; Roh et al., 2012; Ko et al., 2014).

2t , PLBESAIECH HolLMo| 7ol gle HolEAlel 288 =0 iYL Mo Mg
g eI UE AR HLE(of ol AHAFoMe= SFE WotEAlg St 7|UHEAES

skab2 floll Metet AlE7|H (cytokinin) S MEstol fEE M Mol 7]0{St0 AL SHI T

Biek Zf 2= CHEtollM st FA] ZJel V3 3529 iR et 470 2Ast ST

floze Pome nE|A EXC JUHYRR WXl 4740l B 917

k)
il
o
Y
-

(pseudobulb) 2 AtEstFCE &7| 7|XF(basal part)Z25FE 2F 1.2cm 37| =2
HAE WolsAle 2|8t cytokinin ST Xzlof a2l QFZe HIZEES M s MEA

= Zget 7|MF 0.6cmE AlEF|IHel 5E7[27|(gradient) XME|E 2T HHAMEZ ALS

(2) SHE HotZAlE 2t MEFIH SEE A2
ANEZIH S/ o wmeE HotsAl 21E HESH| flet 7|2 BXI=42 1/2
MS(Murashige and Skoog), 1% Sucrose, 100mL-L™" Coconut water®204,097|of|
BA(N®-Benzyladenine),  TDZ(Thidiazuron)  2iP(6—(Y,Y-Dimethylallylamino)purine) 2!
Kinetin(N®—furfurylamino purine)& 2z+tz+ 0, 0.1, 0.5, 1, 2, 4, 8mg-L"" H7}5t0] Al zt
(20x100mm)oll 10mLA ZFst¥ct nEZ|ALL V3 £ 32 #74 1.2cmE Ma2|E gt

=2 168522 8 2SIt

(3) S WolsAlg et A|EF|H sEFH|(Gradient) X2
AMEFIH S£7F 0~10mg-L' "HelolA ZMeo| Sz=FHf(gradient) 2 M2l = HiX[of V3

Z£3°| IJ|IMF(AAx=0[=0.5x0.6cm)E HiLSIFCE A|EF|H  gradient= 7|28 Xof

NAA(a—naphthaleneacetic acid) 0, 1, 2mg-L" &#7lst = 24zt BA E&= TDZE 0~
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ST

2{0l| A
NAA 1mg(BA+NAA1),

10mg-L™"

NAA 2mg(TDZ+NAA2)2| 652 X2|TE

3 27|(chamber)?l Gradient maker(Hoefer SG500, Hoefer,

=
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BA E+&

r|r

_,_
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rot

§9

|o|-

LS
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=l

=
OI—|
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[ox Lty
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Alst e, datas Hd

al 7é|-
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ut
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Ol

Aolzalg

S8t

(1)
AlEZ|d

[

1.2cmE& BA, TDZ, 2iP,

x| &tsto{ 1208 SoF i

cytokining® A 7}5HX|
2! TDZ X 2|70l A

HAdHeaz Aot S4of

ME

2.6702 2.6412| shoot

TmgL™ S O|Aoll A
8mg-L™" XMelFollM=
7K
o| shoot7t &&= AL,
2 EAck(Fig. 2),
(Fig.

at

1 and 2),

PNPSKe)

SR

BA2F NAA 2mg(BA+NAA2),

Stct 2Z& X9l pHE 5.62E2 =
121°C 1.27|20lM 15
ZY StollM sASIACE Y

+ SE(standard errorn) & L

A EZIH
2|7t Aot Ao

(o]
oto

[e] X=1
s =

2 xz|sto] A
L™ & 2] 7ol A
=72} BA 0.1,

"W 32| shoot7f BHEMERA

ST7F E7tgholl wep A=

ZAE 4 B

TDZX 2| oM &

gradient’t =E=5 F=35t0i BA, TDZ TH=HM2|, BALt

TDZ2t NAA 1mg(TDZ+NAA1), TDZ<t

—

o= =

= A | “?_—I%

Ch XM2l7el = Wz AZE
t

USA)E ALE3sto =

[e] X=1
L=

S| ©
=2

ol

(ISt

0=°.'=

B X| 250mLE

Vin

chamber)oll= AlEZ|H0] S0 UX|
TDZ 10mg-L™'7F HIbE HiX| 250mLE ¥2 chs AIEF|HO]
o4 E Hi(magnetic bar)E& 90 WE|2 HiX[E 40O
HETE Sl E2 10mLY Algae=z

~
o

=

a
-

L2

(agar)2 7g-L7" HIlsIE 2

m

St

[

I:I

=t &E

= -

A7 7IH=

Mot s Xof

0|l ERE 2

KinetinO| 2t

J\I

feA LA
Cf 2= 7ol A
H| 3
Me|7F 2
TDZE= 1mg-L™
207 AAUCHFig.

o= BA ¥ TDZE

= BA 8mg-L™
ct.,

2t 0[ A

O

FACHFig. 2). £E5 BA, TDZe|
HEAe 7[ME FE2o
0.5mg-L™" XMe|FoMME Al
BASZ7F Z7tetof iz}
CHFig. 2). TDZ ™M2|#+= 0.5mg-L™
Zt6ts A2 2 0.5mgL oM B 2.137H
SToME
7ol AEF|H Jt2O BATE 7HE

grA O]
TDZ 1mg-L" X2l o|Ate 0 BIF das

NES-

ool 21HA
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ik e 3002 %, 4Ze| AlEF|Ho| X2lE V3 EE9| ojc| £2 =AlE A}, TDZ
1 ~ 8 mgL™ MalPollM BiUH T 2.9~4.5702] OiC|7} els|iT BA Xa|Pe D
1.87+0.6470, 2iP 8mg-L™" 1.80+0.567, Kinetin Xzl7= xxH¥CHFig. 3). TDZ 1
mgL™ olak M2|Te o2 AlEFld X2l 7ol uls| Ae| woto| Setxh uhe EsiE

HZHNEE 2o ECh(Fig. 4).

(2) HotZ2|E st A EFH sE=TFH{(Gradient) M2l &1
olate] ZTolA BA 8mgL! MElTFOolME shoote] 7} V3 ZZ0| 2.64f, DEZ|A =
Z0| 3.0812 H|WXN ZAFE0| 2o M|HAME JHAZte] HXIF s 2 A=
LIEFSC ol2fst 2= A MEZE AT F 535 25 U2 HiX[o|A disH X[ 474
=

2
=
Ho| Zzotsto] Z[follM =t 2 Atet d=ot sjtR2M 37|17 22 o2l sfjtkRol sk

E Z4E sict AE7|d M2l skol sl A2 2ot "Es| gelsty| fsf BA &
TDZ sEE 0.2 mg-LolM 10 mg'L "7HX| 0.2 mgL "% s=7} 455t A|EF|H 55
7127 M2l& sien 2S5 (auxin)tel 28 X7t 7|#dEd s1E 2ot FRAE £
T A0{(Bhattacharyya et al., 2016) 2SAlzle] ZEX2|(AME L 2HH Z=x)of| Cfst BHS

T HAESIYCH

7..
6_
5.
w 4
s
=]
-
T 0
= 7
/
n
o lB49z
canYdgr
7 7 7
0o 2849797
o-—:uj-—mqr-ooo-—:Lrg-—mq-ooo-_trq-—mwrooo-_trg-—mq-oo
=S oS [P ] oS
BA TDZ 2iP Kinetin

Cytokinins(mg-L™)

Fig. 1. Axillary shoot formation of ‘V3’ on media containing different concentrations of
BA, TDZ, 2iP and Kinetin. No. of shoots were investigated after cultured 120
days.
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B2k 1202 = shoot FE =AU 20 XM2| MLl shoot == BA t= X[+ 168
70, BA+NAA1 1477H, BA+NAA2 12472 BA MZ|FolA= NAAZL EItE w2l s 2
EMoz UAsIChFig. 5). TDZ th= XMel7t= 7670, TDZ+NAAT 8870, TDZ+NAA2 X
2|7+ 607HE(Fig. 6), TDZ MZITE= NAA 1mglL™ &EIHNAA1)ol 2|5 shoot7t S7tst
HEod 2mgL™ AIHNAA2) Xe|lFe ot XMl T2k 22353 ckFig. 6). oM sZH MY
(Fig. 1 and 2)&t OFEZEX|2 BAZF TDZ M|+ 2ot Alx 2o ot™o|Yct. ==Y
Agdaet Z2 gdeo|AUct | A Zte| HALE ZE0|1AL VW fFEe lHYE S A
Aot S0l = ZHAZte] Rtol7b QAo HMEZ|FE 0.2~3.2mg-L”", 3.4~6.
10mg-L'el s FZe2 LR 2N s& 7ZHS Eelsiqlct. BAME|FolAE= BA ©H=
M2l sk T2l 6.8~10mg-L™ FZtollMd H 4.870(817H)2 Al=MMof| Fe|st3ct
(Fig. 5A). BA+NAA1Z} BA+NAA2 XEZ|oME Ze ZAeS 220 (Fig. 5B and 5C) BA

TIt Zotgtol| wat SAE80| SAEACE NAAT, NAA2 25 6.8~10mg-L™" FZtoll A
shoote| =7t 817HollM 62702 2f 23% Z2stAUL, auxin SEE F B2 =2l NAA2 5
To| 3.4~6.6mg-L ' ZIAME 607HOIA 4172 2F 32% ZEASHAECE Fig. 12| BA 8mg:-
L™ XMzl7oll H|sIBA BH=EXMElTe SA=E80| oF 1.8 SA=QCtH O|HWEXA Al AE
M=ol RulE &7 st ME HF2| Zo|E ez =04 A|E7|Ho st Zdrdg et

AlZl 22 EehEich SFEH V3 E30ME NAA E& XE2[7F HotEAlol= 52t7F |1

no. of shoots

Cytokinins(mg-L ™)

Fig. 2. Axillary shoot formation of ‘Gothriss on media containing different
concentrations of BA and TDZ. No. of shoots were investigated after cultured 90
days.
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TDZ ©t= Xz2lel " shoot & MsT T2l 0.2~~3.2mg-L'ollM 1.87H(297H) 2
b E*tO(Fig. 6A) TDZ+NAATXEl= TsE2l 6.8~10mg-L'FZtollA 1.97H(3371) 2

Al

—

d

oA

F

2&xe2lo 2ot

m
I
[
4
o
0z
s
n
X
_|
O
N
o
H1
Ol
d
o
oo
=
oM
d
ZJ_I
rir
oY
0o
|0
HU
20)
Jo

sEtg Y ZHoz mehEUCHFig. 6B). 2Lt NAAS B2 Z7HAIZI TDZ+NAA2 E&X

0>
o>

2l= shoot =7} TDZ th=Ha2|T 2ot Zastod EEX 22l 5a7F sidTH(Fig. 6C).

no. of nodes

ONNNNNNN

2iP Kinetin

Cytokinins(mg-L™)

Fig. 3. Node formation on shoots observed in Fig. 2 after cultured 300days.

T
i
—‘TJ—
1o
P
b}
=
0

h A=da

o
ol

Lo M= AEA T, MAMzZHiEN, shoot &t S4S 2
ZTHEEHC AMEZIHE HIIstod F2 BA, Kinetin, TDZ & ARESCHChugh et al.,
2009; Nongdam and Tikendra, 2014; Bhattacharyya et al., 2016; Mose et al., 2017).
Of & TDZe ctx=3t A28 dH|RE B2 JolAM BALL Kinetin2ct £Xot 2 otet
shoot &Mof &1t&Mol2tr 24X JACHLu, 1993; Bhattacharyya et al,. 2016; Erland et
al., 2020; Novikova et al., 2019). & Ze| A TDZ HME[Zt BA, Kinetin, 2iP XMz|=ZCt
PLBEMO|L} shoot E&toll Eatxol2t st L), 2 Aldo|A = Kinetintt 2iP= TDZ £
Ct shoot 23toll ZAMO[X| LAUX|TH TDZ M|+ =t BA XM2|77F shoot Mo &1}
HMo|*gckFig. 1 and 2). BA =7t HM2| Z3E E2H BA sE7t 37t w2l shoot
=7} &715to] XMzlE JHE =2 6.8~10 mgLl' s=7ZolAM H3 4.8H2 Estss 2
01 TDZ Mzlof dlali 2k 2.58f ETXO[JCHFig. 5 and 6). TDZ= &= 23} Ech= oif|

42 FZsIAUCHFig. 3 and 4). oit| o 7t HZHIEE FZsk=0H olzgt ot 9

gt
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St HotsAnt e ot vfjeES Sof ZHAHSAo o[ &3t Lt oirfoiA ot

mu
=y
H
l

T A7 HzZol At eE HEErE 54 580 edE 5 Ach =7 AEHoA
shoot @Aof MAESH TDZ sE= 0.2~3.2 mg-L" TZHolU20f ole sx¥ AEeol H1}
(Fig. 1 and 2)°tz Yx|g ot otizl 3 mg-L™" olstel 5=} shoot EAO|Lt PLB &
Ao HMgtstct= 2 11(Chen and Piluek., 1995; Feng and Chen, 2014; Ko et al, 2014;
Mose et al., 2017; Myint et al., 2009)2t= A X|5IFCt BAO| CHet =249 28 XHIl=
Cta dE&o|AX|2E, TDZ= TDA+NAAT HMe|FollM th=EX2[Eot okziel A5 SnE 2
0 TDZ2F NAA 22X 2|7} Zxtxol2l= o|Me| Enet 22 AEo|ACHBhattacharyya et
al., 2016). TDA+NAA1 XMe|lF= ITsTQl 6.8~10 mgL' FZHollM cis &xo|dct

(Fig. 6B). 2Lt TDZ2| ALEO| =2 7[dE FYEsHV|E st=dl, 2 sZoMes &=

0

Mol 22fo|x|gF 3 mgL' olMe SZoMe= AlExel Tlgot FMERe Wt

rE

&tz 7

= stot. MBI (Cymbidium)IME 4.4mg-L" TDZ HMElollAM Qo] S npA
(hyperhydricity)& 20|&= ¢/7&0| &&= AT (Roy et al., 2012), SHEA= 2 3mg:

L' TDZE b=l diX|oflA AlMRel Qo=zHE {FETE PLBE RAPD(random amplified

polymorphic DNA)2AM 2231} 17%2 H|FAME S LIEFYCHKhoddamzadeh et al.,
2010). EESH 3mgL" TDZA7t s X[l 2A|CI2(Oncidium) EHEoM FE= MM zZul=
MAIM Ol SAEAZ YHEsHK| 25HE CHChen and Chang, 2000). O|2f &2 dAl2 hx
o =AY Al MsEo| TDZAMEECE 2F 3mgL'ol& IsEe
of ZV|Moz &EE s Fd0 LYsIY¥Ct TDZ == FE12lE 7IXD U= oA
(adenine) AlEZ|HQl BA, Kinetintt E2| #FES XD UX| 2Zen, HEQLAA
(phenylurea) A|EZ|Hl0|CHLu, 1993; Murthy, 1997; Dewir et al., 2018). TDZ= %€ &
2T AFRE cytokinin oxidaseol| CHet LA S X[ Qo A2 Es|CHAto| oA 0| 7|
o 2ofl ol FX=7| €lct £3H AERA FMAE FZot o€zl Yits FE5H|
2ol SHeEl™ J|es Fust == AcHMurthy, 1997; Zhang et al., 2006). [2fA{, ol
o2 ASMETHERE EIISHK| AL BAR Z2 oA A|EZ|H0] MIHE by
X2 |7H 2AF dHitstH =2=0| Jbhsstchk= 23 (Dewir et al., 2018; Novikova et al.,
2019) U0 TDZe 7t=8 92 sTolM 72t =EA7|D SA7|2te 2[435 (140]

ohstn zEHe == JHetHE 2 AAISH ofH ASE JHME ALESH] S45k= ol HE

i BA 132t TDZ Mk 25 7|4 SF2h S4lo o8 = A0 o|H Ald &
oo M= BA= YotE4Alo| EXAo0|, TDZ= HotEAlof st &1t= BAo| o|x|X| X35t

X2t oiojdd s Set 7l SAol 2250l icHFigs. 5 and 6). NAA && XMzlofl thet &

BHE SESiER| SPSHR|QH TDA+NAA TX2IT0IA SHEXa| 2ot ofzh BniMel Hoz 2o



Fig. 4. Growth of V3’ on media containing different cytokinins. A, BA treatments; B,
TDZ treatments; C, 2iP treatments; D, Kinetin treatments. Plants form left to right in
each column were cultured for 300 days on medium containing 0, 0.1, 0.5, 1, 2, 4

and 8 mg-L" concentrations, respectively.
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Fig. 5. Effects of BA gradients on shoot formation of V3. From left to right in
fractions, BA concentration increases gradually up to 10 mg-L™". A, BA gradient
only; B and C, BA gradients with 1 mg-L™" (BA+NAA1) and 2 mg-L™" (BA+NAA2)
NAA, respectively. No. of shoots were observed after 140 days of culture.

SHE nEZ|ARl V3 EF9 dotE4A Ao Z[2HiX[(1/2 MS, 1% Sucrose,
100mL-L™" Coconut water)oll BA 8mg-L 'S HIIsIG 2 uwf, ZEEl shootel 7} 2tz
3.0£2.957l, 2.6£2.1371 2 Yot JAlof| Jt& FoAo|AL, TDZ= F Z30A 22t
X7} 2.1+£1.6(0.5mg-L")2 1.3+£0.8(1mg-.L"")2 BAECH &2t™0|X| 2AgCt. TDZ 2~
8mg-L”" XzlFolMe AlExel ol =1 oic|st 47|= HES ZESICE 2Pt Kinetin
Xal 7F2l kinetin 4mg-L'olM 2 217} U= W22 LE} EH HEJ Hes Aoz

EokElch =5 gradient A 8ol = NAAZE AJEEX| 22 BA 6.8~10mgL"' s F2tol
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M SHotZAlof|l JtE Z3EO|UCE TDZsE gradient EHSEHEOME ZHe ST
0.2~3.2mg-L"7Zt0], NAA 1TmgL" ZXeldME 6.8~10mgL'sE FZolM DA
ol 2oLt BA gradient ECt EDIH0|X| LUYCt vl MZe FT7|E ZH| oM SAE

20| gratE ATt

Fig. 6. Effects of TDZ gradients on shoot formation of V3. From left to right in
fractions, TDZ concentration increases gradually up to 10 mg-Lq. A, TDZ gradient
only; B and C, TDZ gradients with 1 mg-L™' (TDZ+NAA1) and 2 mg-L™"

(TDZ+NAA2) NAA, respectively. No. of shoots were observed after 140 days of
culture.
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2t e

SEEh Yol ZAlof EtAQl AEF|IHES MUstY| s BA, TDZ, Kinetin, 2iP7F &7}
= X0 nEZA F3I V3 252 i YSI Lt Kinetint 2iP= shoot &4lol= =27t
2124Ch. Shoot £3tol Metst BA S£& 8mglL ' ¥ TDZ £ V3 EZ0ME 1 mglL™,
DEZ|A EZ2 0.5 mgl' fch olz{st Aile 5% 7|27 AMgolM gel= =
shoot 7} BA s 2/&EXoz FJ}5l0{ 6.8~10mg-L"' 2 IsET FZHolM Etood
TDZe dhl2 92 sE2l 0.2~3.2 mgL' 77to| &Xo|ict BA X2[TolAM Z[Ci

P

4.8412| shoot7t SAI=0] TDZ HMe|7+ Ect oF 2,58 52X 0|%{Ct TDZ= BA XME|Tof

Hlsh A=A oie|=E 2F 2,48 SIHAIZICE ZIWf 72 2/F AHEHS MAHN 52
EM S4=S0[ 1.88f et=[ACt
3. TF I A=A &S g vixl &2

0|F o AIZe SYUTHRCH MU0l AX|sHe BF0| AHEOR 31 ZRMM Hots

SRE FUSHAHLL JatxE o5t Mol & AFsstl Uctk ojmoM= S| 2y

El
=
O
Q
(@)

w

()]

O
)

D

(o}
>

Qe
mo
Omm
_QIL
|'D
mn
<
2l
HEl
O
ro
kl
30
il
0x
A
mo
30
Ral
o
N
o
§,|=
=
Sl
Ao

o] =Aujs ot ddHAlo 2|5 SAECHChugh et al., 2009; Roh et al., 2012). &
T zte] =Auf k2 Rotor(1949)0l 2lalf M5 AI&EJYLD =7[0l= HEH(meristem), 43
(shoot tip)EfkEe F=Z2 3stF 2o =tA(flower stalk), ZTHroot tip), & HH(leaf

segment), @& (rhizome segment) & CIFst 2J Al (explant) 2FE PLBE RFE5t0 4

5tICHPaek et al., 2011; Roh et al., 2012; Ko et al., 2014). J2{Lt CHAMQl 2 M

ZHo|Lt 2ExEE HEY dF0e 2371 &4=EH Hsd20| 25t =Fo| A

]

DA E97F A0l X7 =t

i
rol

b PLBREZ= CHE QAAof d|s SASETL =
A Al 22|7F gXek #Hol gl 2{Eo| UCHChen et al., 1998; Park et al.,
1998; Park et al., 1999; Been, 2003; Roh et al., 2012; Ko et al., 2014). #|Z2o0|=
PLBESAIECE HHo| o] L2 HotEAlE S 22

- =] o
= O = T 1L %:'-—T'— A/IK

CHRoh et al., 2012; Ko et al, 2014).

ot oiTolAl oMol M2 Hob FAS S FZ

T - =



(cytokinin) X2|E& A|ZSIECH BA 8mg-L™' ol&e] sEXz2|7F FAl2x S4lo &
At ofFA 7| SAE A=2 dIodn 4 ES A dEAZ = 7[22 o[45t

0f B2 MALEIC) wjabA

ekl M =5t V3 ESel 7[R E ALESICt E7] 7IMFE2FH 2F 1.2cm 2
7|2 Httet 174 (pseudobulb)olLt T 9742l BIZFEZE HMAG WEHEE =t 7

M5 0.6cmE HiAMZ=Z ALESIQUCH

N
fol
1]
M
N
=
1>
Mo
i
0z
0
mjo
d0
o
T
Ral
e
ME

7/ S M| ojxls MY Xt ST MEs| sl 7|E B v ol AL
st = MS, Orchimax, Hyponex, VW 45 /2| HiX|E 7|=EAISE| 24 s HLHAM
gradient2 50235t Ct 7|2 AHIME=Z Sucrose 20g-L”', Trypton 2g-L™', Vitaming
(myo—inositol 10g-L™", nicotinic acid 0.1g-L™', pyridoxine HCI 0.1g-L”", thiamine HCI 1g
L7 10mL-L™', MES 1gL" & #H7I5k% 2 of7]ofl MS(duchefa M0221, Netherlands)
0~8.6g-L"",  Orchimax(duchefa 00257, Netherlands) 0~50.6g-L"",  Hyponex
6.5-6-19(N-P-K)2} 20-20-202 2z} 0~2 2g-L”' 22l VW(duchefa V0226,
Netherlands) 0~3.2g-L's T2 ztZt 22512 Ct Mixing chamberoll= 7|2 HII2E @2
HX| 250mLE E11 CtE2 chamberol= 7[& ®I7tE0ll MS(duchefa M0221, Netherlands)
0~8.6g-L”",  Orchimax(duchefa 00257,  Netherlands) 0~50.6g-.L"',  Hyponex
6.5-6-19(N-P-K)2} 20-20-202 2z} 0~2 2g-L'" 22l VW(duchefa V0226,

Netherlands) 0~3.2g-L"'&7tsh 2t2te| H{X|E 250mL &Y & EF5I0d AEI|H S&

4

gradient?} et YHoz FESHA X[ &SIFCE BiX[o| pH, eSS, BowH L Hjet

)

ScAED SYSIGC Hiet 1202 $ MHES ZABIACH

(1) tiX] Z7ol wE FAESA Y=
7Ll FEE PLBLE Bl A== RAIEA dF(growth and development) EE= H|
CH (enlargement) BHX[OIA Z&3| HEAIZI = =3t0™ s AKX 240AM MofEich 74
F 2 AF8St= MS, Orchimax, Hyponex, VW S4&2| difX|oll et M5
MHMsTE HAESIIOAL stECl MSHEX| (Murashige and Skoog, 1962)= Z& Al= Hj 2ol
o

2| ASEE T dEHoln A el sfX|olct. Orchimax= 7| & |RXIE
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= HiXlo[od, Hyponex2t VWHiX|= S & Zt v kol AL=1D UcHPaek et al., 2011). 2t
Zte| HiX|E 7|Z& Yol AlESt= AL 28i(2 strengths, 2X) s& H2M s%
gradient(0~2X)E 502222 TH=0| V3ES S X|ASH0] st v 120 & 74
=X 2| MAZSS =AtstCE MSHIX| XMz|F= 15(0.6X)~25(1X)H 22 HelolM dHF
ol #|thofl olz2&= ZF&o|AD (Fig. 1A), OrchimaxHMz| 7= Z|EALEES| 28 (2X) 77t
=X EotskE dekg EFCHFig. 1B). Hyponex HHX| XMzZ|F+£= ClE X2|7of H|al
M Fo| =7 LIEHg oLt X[ M4Fel MZEo| o K=ok HhH He|YE H[80] 22 AL
2 HEGEHFigs. 1C and 2C). VWHIX| ME|F+= 28 5= FZolM AlEX It DALSHICE
(Fig. 1D). Al=dof| AlEst MS HiX|e] A4S 12 st S W, Orchimax, Hyponex, VWt
Xlele| gk 22 0.5, 0.55, 0.210|ct. OrchimaxtiX|e] ME22 MSHiX| 2} H|WEIH S
o, 2ol 2 ¢ UHHX BI(E2 1/29] ¥z A0 ACt w2t Orchimaxti X|
XMelT7= MSHIX|Lb FASH s (7X] M F0| E7t5t= FE0[UCt Hyponex HIX| X
2l 7= MSHiX] ErCt eldkel 2ol ok 128 =Zatstil Act Of 7| ZCH (Arabidopsis)oll Al 2l &t
SEE 1.25mMollA 10mM7EX| BIHAIZ7|H X &5 d50| Zast F2[of tigh shootOl
HlE0| ZASIRXICE 20mMAllM = HE[M S0 HE fIF=0o X442 H|g0| 23|28 &
ZtstACH(Shukla et al., 2017). O[HH AFO|M ALZE Q4| A2 2k 15mMM F=ZE2 2 X|
MFol Mso| AN AX =0 Of7|EHHoAM et SdSt ZATE ERoLt Fa|WE

=2
=
A= Zstect, Adtntd2 H(Fe), 22H(Mn) & otd(zn)zt Z2 ol 2o S5 Lo

2h). M
FRAEH MSS Qs HXIHEONA 7|&E A2=E= MSHIX| =2 0.6~1H] FZtollAM
Mso| 7t 2535t Orchimax BIXIE MSHiX| 2| 27|18 s FASH sE=7kK| M &

S ZZISI%CE Hyponex HiX|= MHZ S7lofl 227 [AA 2L}t XA (shoot)e| A =F0|
F

oj* SsIASH VWHiX|= AosEEEE ot 2l oiol |4t FEHSH 527
iz
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Fig. 1. Effects of MS (A), Orchimax (B), Hyponex (C) and VW (D) media on the
plantlet growth of ‘V3’. Numerals (1 to 50) indicate fraction numbers of gradient,
and from left to right in fractions, medium concentration increases gradually up to

2 strengths. Fresh weight of plantlets were weighed after 120 days.

Fig. 2. Plantlets grown on various medium in Fig. 11. A, MS; B, Orchimax; C,

Hyponex; D, VW.
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). 2F 2 PLB &40l o|xl= vix| & BiX|H@It=2] 22 H M =H A

h. A7=

Zref| s Al A (Phalaenopsis) = ZQ10| LiH|Z2k2 Sot S 2H(moth orchid)ol2t sto{ QI
TUHAlol, EHezlH, SFE Eost= droiotAlotet Mot ot Rl AEK|O|EHHur et al.,
2009; Jones, 2006). Ef tof AlZo| |5 ZHstol| ZHel= dF7(7H0| ™ R I35

[m]
o

r|0

dof stgo|ut spMaL b2 2 FZHo| ?55tod M3EIJF =CHANn et al.,, 2019;
Jeong et al., 2021). MAIZ 27|, dEFX|H (2016 98 L Ald) Al So| Hdeke=z
=L F=IJ} A5 SLH(Korea Agro-Fisheries & Food Trade Corporation,
2015-2017), tRollA ZHEto| XpX|St= H|E0| AuiHA 3 mojEF 2T 30% Olats
AR5t U= T2 348 2H=0|cHMAFRA, 2020; Jeong et al., 2021).

et oz S FAHHAI(seminal propagation)™t A 2FH Al (vegetative or clonal
propagation)2 Sl S4/StcHKo et al., 2014; Roh et al., 2012;). Z|tfollA{ Zrofst OfA|
EXt= &2 Feol YA (Protocorm)Zt =1 o] AIHI} FASHE LESHCHArIt
1992). olz{st ZAMHA M2 DAHREE SEEte| aAX ol ol o|Z=0f KEX|gh
SAL olE@A Al A7t Bot EEZE, Mul, 7t S 042{IHX| HollM E2|5tcH(Chung
et al., 2016). =
=0 dct sHEte| =Fdfol= MEA(meristem), 2(leaf), =t (flower stalk), =&t
(root tip) & Mol ZE F/IE 0|8 F A0, HotE ZAISHHLL v x| 2| XA Zof| A
0| et FAter 23| H A (Protocorm Like Body, OlsF PLB)E ®E35t0] SAlsts gt

#Ho| f F&Molcl (Been, 2003; Chung et al., 2016; Tokuhara and Mii., 1993; Paek et

1>
ro
T
o
T
0=

al., 2011; Roh et al., 2012; Ko et al., 2014; Soe et al., 2014). 4o} &

ol He Mol AUX|P SHBS HAMO| HMoz FALTI 27| 2o PLB RE

£ S¢ 34 gHo| EAMoZ o|8H1 ot OolE =75t SHUS T oEN £
dolut =2 o] 7|&H oEE 52 7l RASAH HUCOIE FFE=0H el elo|

CHCardoso et al., 2020; Chung et al., 2016).

PLB &4 mtdolAM Ho| HdS MHEFE olstg =Hst= A

H
R
Ie
il
ro
A
rl:l
2
x
=
—0

lsfiof etct. A=A MY DpHolM= otEAel A=A Mol Jhsdlof st=o #



X X HIt=2 HdESIQCt kR, SAE PLBEFH 2o o|xls 2342 RIE

HAESIY 20|, 0| Sl PLB &4 St 7Ith A&t ®MA et =stol| 7]0{ St aA} SHICH

PLB &A =4 AEo| Al2E LM Z = Phalaenopsis Hybrid 633’2 Z|Lh & HEXA|

CERE RLE PLBE RHIERAA(YASE UF)EEH 2Y wol PLB B4 ¥ £3

(2) PLB B4 b2t
(7H VW, Hyponex Hi X|
PLB Z4lofl= 72 Z4H Al25 = VW (Vacin and Went, 1949)ufX| 2 Z(VW1,

b

vWw2)2t  sto| ZH A(Hyponex) HiX 2 &(HP1, HP2) & & 4 B9 HIXE
A25I¥ CHTable 1). VW1 2 VW1.6g-L", ZZYALE{(KS Organic Coconut Water,
Century Pacific Agricultural Ventures INC., Philippines) 200mL-L' 2 TFAM =0 U1,
VW2 & VW1 BiX|ollM ZIRYEE 25% ZTo|d Geez XS 0.5%(5g-L"

~

FIt6I%CE HP1 HiX|= 1A SAsfX|el PM EiX|(Peak et al., 2011)2} =&5x|2t
MZXE CfAlstol AlSol Zhofjstn U= ZA 2LHOHFFLEE,  www.garunara.co.kr)=

12.5g-L (282 75% Z|& M X 50g) AFE3SH¥CHTable 1). HP2 BiX|= HP1
B X|oll Hyponex 6.5-6-19 2 2g22 ZJIAI7|1, Xt 18g-L", AtmFEA(KS Apple
Juice, TREE TOP INC., USA) 50mL-L" M7}5t%Ch,

(h Hyponex &= 7|27| HiX|

Sto| ZH A= N:P:K=6.5:6:19(H1)2} N:P:K=20:20:20(H2) =Mooz = F
=835t UcHTable 1; Peak et al., 2011). & sto|zZzU A9 AUMQl & Hlgs =F
St MY s E MUSIIA sk 7[27| Aes St HA H1 sE=7(27] Ml
MeE H12 0~2gLel sZH2lolAM 2&E 10mLY 502
L™, # E(peptone) 2g-L7", coconut water 100mL-L™" &IIst BiX| 250mLet H1 2g-L7",
H2 1g.L™", HE 2g-L7", ZAKALYE 100mL-L" H7I5H 8ix| 250mLE Ztzt ohE Clg, &
el AZE ASYH HMu{(chamber)2 TAME Gradient maker(Hoefer SG500, Hoefer,
USA)E Al235tod st siE77F A= #Mu{(mixing chamber)ol= H18F S0 A=
HiX|E J2l2 HZE HHX| Huol= H1, H27F 2% E0JUe= HiXlE 244 M cks
Ol24l Sl Hi(magnetic bar)& £77 A= Mol €10 WE|Z 8iX|E 40 FHAM &

£ Sl AEE(24x150mm)oll 12 10mL SL2=Z 5022 st¥Cct H2 s&

2|E HP1 HiX|olA H1 1gL7'E 7|2 sE2 5t H2E 0~2g-L7'el s=#HLlM H1 &
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T127] 2gn st wHoz 502% Sict. of7|ol AR 5S¢, EAMEF 0.5¢0-

Table 1. Components of VW and Hyponex media used for comparison of PLB proliferation.

Media composition per liter

component remark
Vw1l VW2 HP1 HP2
Vacin & Went 16 16
medium ° 9 ° 9
H
yponex i ] 1g 2 g ]
6.5-6-19(H1)
H
yponex i ] 1g 1q )
20-20-20(H2)
Coconut water 200 mL 150 mL 100 mL - -
Sucrose - 59 - 18 g -
Apple juice - - - 50 mL -
Potato - - 125 g 125 g powder
Peptone - - 29 249 -
Activated charcoal 05g¢g -
Agar 8¢ -
pH 5.7 -

(ch M= 2 R (sucrose) M7F HiX|

FIULYE S} ALFEA 5 HE HiX= Z|=2HIX[(H1 1g-L7", H2 1g'L™, HXIIIFE 5g:

>

L', HE 2g.L7", &AMEF 0.5g-L7", 3 8g-L ol TRHYE 50%(v/v) = AlnpE

20%(v/v)E HIIstAL HIISHA] b2 BiX| Atolol = 7|27[2 2HEU 20 Hyponex &

=
=
Suixlofl XS 2tz

H1
Rl
L]
rir
N

=
T 7127 sixiet sLe ez ZESI%UCH A

0, 1.5, 3, 45, 6, 7.5 9 %wv)Z HIGIHen] dHiLllp EoH(@|of,

o
—
1

www.naturalmom.co.kr) & ZXI 22 XHzZ|= H1 1gL', H2 1gL", 232

L', HE 2g-L7", &AMEF 0.5g.L7", 88 8g-L'E2 FAE diX|of ztzte] 222 0, 5, 10,

0

15, 20 g-L™" 7}t Ct.

(2}) PLBEREEQ A=A &M
PLBOIA 2|2t S diX|= Z|281X[1/2 MS (MS 2.2 g-L™"), Atet 30 gL',

o
ra

8g-L'1oll indole butyric acid(IBA) EE= a-naphthalene acetic acid(NAA)Z 0.5, 1.0,
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el

2.0, 4.0, 8.0 mg-L'e] 5E2 8 E£ IBA NAAE ZtZ+ 0.25, 0.5, 1.0, 2.0, 4.0
mgl'el sE2 & FHItsich

#7012l 2E viX[o| pHE 5.72 EESIUCEH sk & Xl 2 423 o = Algd

(20x100mm)oll 10mL¥ 2F5HR D s 7|27 =5 viX[2f & 121°C 1.27] ol A
15687 B8Rt 712, M2 28 3 mm 3A7|el PLBE #|&tsto{ 2% 24+27TC, L&

16hr. 2= 2,000 Lux(27umol-m™2-s7") Stol|A] Hf 25t}

(oh) Aguix H SHAZM

AU x| ELHEAM (one—way ANOVA)LZ 2AM5IQ D HAgtS @7 cbEZA ™ (Duncan’s

multiple range test, DMRT)Z H| 1 5}%F CHp<0.05).

Lh). 2zt 2 D3

(1) vW & stolzH A s X|ofA 2| PLB 54

T Moz ZWA o|8%= VWHIXI(VW1, VW2)2t HyponexHi X|(HP1, HP2) 4&&
s|mstod PLB ZAIMEE u|maidch PLBE 4522F sj2tet ZIi(Fig. 1), VW 2727}
FIAHLEH 20%=2 FME VWIH{X|Z} 10.2702] PLB E@M8+E H0] 71 =2 PLB &4

=2 Hocl MHEE2 ZaASLE 200mL-L" #I7tst VW1 HiX[olM ZIAY AEE 25%
Zo| Hloez XEh 0.5% HMIlet VW2 HiX|= PLB M7t 59702 VW1 diX|of H|aH

A ZASREE Hyponex HiX|Ql HP1Z} HP2 HiX|= 22t 4970 % 5172 5 HiX| =
5 VW i X[ofl H|sf PLB &4 s=0| HOFCHFig. 1). HP1 HiX|= VW HiX|ol| Hls} ==
HelEel HItZo| MX|gh ZAIIELb peptonel| HIbEA20], HP2 HiX|= ZIARYH
CH&l RS AtmpEA J2(0 Z4XTHFLE peptonel] MAEE HI7tE0 JUX|TH Z A R|H
okg HIteh VW HI X7t PLBE A0 E2tA 0|t FARAAE T HIt=X| 2 552 HiX|
H AgoM= VW BiX| £2C} 1/2 Murashige & Skoog(MS)Lt Hyponex BiX|Z7} PLB &

Aol 23X 0|UCHChew et al., 2018; Park et al., 2002). & A&dM VW HiX|2f
Hyponex HiX|olAM 2| PLB &4 Atol= ZAHQAEHL HItel W= EEhEIcH VW HiX|of
FIARLYEE 150mLL" old HIIEC =M FARLEHE HIISHA| AL XMA Mot
Hyponex HiX|ofl Hla} PLB &4l0] ¥Sets 20 X2 27|84 & =HE S| g HJ}

k=
=2 EFet Lol 2o 22l Aoz HESIQICHFig. 1).
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Fig. 1. Effect of VW and Hyponex media on PLB proliferation of Phalaenopsis ‘633’.
Whole intact PLBs were cultured on each medium for 45 days. Media
compositions are indicated in Table 1. Data were analysed using one—way
ANOVA and the differences contrasted by using Duncan's multiple range test

(DMRT). Different lowercase letters indicate significant differences at p< 0.05.

(2) StO|ZUA o} PLB SAl

kA
gLl

Hj ol A ZEA ALEStE MS HiXl= Ea, ZE, 84, Y 3o FUd:E &2
Py
_|

Mo 2 ALEst7|oll= MEtetx| got. VW HiX|Lb Sto] =El A HiX|[20-20-20(H1) 1g-L,
6.5-6-19(H2) 1g-L7']l= MS HiX|oll H|3l A AZF0| 20~30%, ZEE0| 30~50% M=
<0 oIk ohEko| ot o Hitoll Bio| ol &5t Aok M AFoM stolEHA HiX|=
VW HiX[of Hl|s{f ZAlE80| WOHMX|Z ol FRARREHS J&gde=z HEtzo A
Hot ALEY #HEldE 25 ZF2 7] mZo tigda AldoM= stolzd A XS
@o| o|Zstct Table 10A HP1Zt HP2 HiX|= StolxZH A H1t H2E ZTsHAM HIX| 2
AtESED U HP1 HP2 BiX|= MAEIt= #ek ot 2t H1el S XollAM Xto[7h UAZoll

£ 2735t2 PLB SAIS0AM= & X0|E 2O|X| 2UcHTable 1 and Fig. 1). PLB &4

2
x

il

1
N
Mo
N
]I
=
fjn
32
ful

). 2&29] Hyponex sE= s 7|27|2
2315t %X 23l0] 2 0.04g'L'H 2341 BUIELE 0.04g'.L7'% BUI510{ = E 50

Bl 25le Hel 2g-L7'ol 7HZA =Ch Fig. 2= Hyponex ST 7|27| HiX|ofA Xzt
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Fig. 2. Effect of Hyponex gradient on PLB proliferation of Phalaenopsis ‘633’.
Hyponex 6.5-6-19 (H1) gradient fraction (A) is containing 1g-L”'" Hyponex
20-20-20 (H2) and concentration of H1 is gradually increased from 0.04g-L™" in
the first fraction (No. 1) to 2g-L™" in the last fraction (No. 50), and H2 gradient
fraction (B) is quite the opposite (See material methods). Number of PLB was

observed after 60 days of culture.

(3) PLB B40of| ojxl= ZIARLEH, AtatFA, XS (sucrose), &A & HiLLE 22 It
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Fig. 3. Growth patterns of Phalaenopsis ‘633" PLBs on various culture media. PLBs
were cultured for 50 days on H1 gradient media (from left, fraction No. 4, 30, 46
in Fig. 2) (A), on media containing different sucrose concentrations (from left,
1.5, 3.0, 4.5%) (B), containing potato powder 15g g-L™" (left) and 20 g-L™" (right)
(C), and were cultured on auxin—free medium (left) or that containing each 2.0

mg-L™" IBA and NAA (right) for 75 days (D).

(3) PLB 34of o|x|= ZI3AR/EH, AlFA, X (sucrose), &AF & HiLILF 22 &
7} &1}
Sto|ZUlA x| = LHRol 7| HLZ o MAF #ol ofL2} PLBLS RE I SAloE =

HA o= AKX ofo[=th, HIEHR S R7[=2 FIFRALE, HiLLE ZENH S X

fol

M MHMES 285l MHEES H7I8tCHCardoso et al., 2020; Peak et al., 2011). Fig. 1

ol HP2 viXlofl A&, FRALE, LA, ARZtFA 50| AFEE UK 7t 2ol H

rA
ni

Jt2e BaNYEY HoR FEHYON IRAUL 62 FoIZLt 1 grel Ho
L

des Aoz Hosict IR/} AFA SEE 242 50% 2F 20% TEIX &
7tA74 PLB BAFE  #ESICHFig. 4). ZIARRKH= 4086 2= dME:EOS

40%(400mL-L") s ™

+o|-

K| PLB =7+ 718t 204 (Fig. 4A), AtotsA= 37-38H 2
— 50 —



g ZHMel 2F 15%(150 mLL™) s=7HX| PLB #4&4+5 ZIHIZCHFig. 4B). 22 E
= 2FE PLB 72t S4S flol A3 wXSF, 4¥x=2=2 77, € 7 &
ST, tiUE (A, AA), sietetd S cfedet = SlolM AES 0] AFZhe| A X
HlWE OfEX[2E tHFE 10 ~ 20% HelolAM Enx o2 viX|of #Itst Ack(Cardoso

et al., 2020; Khatun et al., 2020). AlZ} FE2E2 22 ASEHX|= LUK T 1~3%
HMII7F PLB Z4lof| 22tH0|ACHKIm et al., 2001; Park et al., 1998). Al F&H=0|+=
S Alof

S0M0|X| LU2o{(Park et al., 1998), PLBEEE AIZA X{Mof| =17t A0{(Islam et

i

sorbitol0] &7tz Uyt a2{L}t sorbitolS HESZE HIIEH A AHECI PLB

al., 1998), sorbitolZt PLB &Alots Fatek Aoz ofAZICE ERlo| HMIt=X g2 slol
ZUA B X[(ZA 2L 5017, HE 2g-L7)olAM 23U YE{Q AlntFEA HIb= PLB B

Aol 2rtHo[Al ZIRAJAE = HiX| =2 2F 40%(v/v)(Fig. 4A), APREFAE 2F 15%

A2 =i LollM T o2 ALESHE ol X|Yolct. PLB &40l olxl= At

1o
fol
i)
i
m
ot
[al
0)
k>
o
Ao
o
ol
2
N
Hn
ok
Kl
>
n
0x
Ao
o
30
r|r

AARAE Y AIFAS

HItstx|l g2 viX|of PLBE HisIRUCHTable 2). S4&E PLB & AtHe sk o&EH

OS2 BII5t] A 4.5%01M 18.6702 =X E LIEHH 5 Z25H%CE AHE 3% 0] 5tof
Me 1 el LEo| HEFHA=H E5l A 1.5%0Ms o 2l 70% Ha 2.47, #
2l UM 60% 2| = 0.87M2 A=A Mol w25t CcHTable 2, Fig 3B). gHH X

ate=to| M ElCh(Park et al, 2003; Van Tran Thanh, 1977). S8zt tf ol Xt s =
1-3% FTZTolM HItstl UL, PLB 7ol 3% XANEsE7F Endolgls B0 AKXt
(Park et al., 2002), HE&E2| AF0A PLB T2 34l 2% AILdsEE AlEstd UCH
(Cardoso et al., 2020; Khatun et al., 2020). O|2{st Xt SEoA=

rHI o
n@
2
x
H
w
P

A MAfo| sAlof| ojLt=H(Roh and Kim, 2014; Park et al., 2002),

olste] sZollA st ZE EQUcHTable 2). wEtM, X =S &6l PLB 41, Al
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Fig. 4. Effect of coconut water and apple juice gradients on PLB proliferation of
Phalaenopsis ‘633’ after 50 days of culture. Concentration of gradients was
gradually increased up to 50 % in coconut water (A) and up to 20% in apple

juice (B). Number of PLB was observed after 60 days of culture.

S™ vjetol HItsts AL it MM E ZAL CbEHAM AREetch 2Lt

ME Aleih 79 AZlol whal Atolg 4 D, ix| Aol

n
rir
oin
0=
b
x
bel
of>
1o
10
0
o
rn

Ict. mh2bA, olzf{st EME S

X dEMezr FH|E Y "eE{el MEE 0|Eslod PLB B4 =ItE
HESIUCH AR HiLLE A 2ol of 75% dXol7] mEo 2 592
M 20goll sHEStct ZXAF 2 597 (A 2k20g AtE) EHIl= HIGHK] 22
iz=of dlsf PLB #+E& Cikx FZIHAZTXCE SAHXMQ RoM82 AX™EX 2AygD
5g-L7" olate| HIlME s 7t w2 s3k= UUCHFig. 5A). LA FEES
HEE 3~10% ME=Z H7tst JAcHCardoso et al., 2020; Peak et al., 2011).
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10% Of5t HItoM Atzt F&2= S2 2EX2| =2AS2 o PLB &40 22H(Kim et
al., 2001; Park et al., 1998)o[tx|gt, Xt A Hittdgit 2Z=AS W 20%
HI7ME &obHolX|Et 30% HI7tFolA= PLB S48 AMSIALL 10% OlstollA=

gut7b g =X b= Ztxz AcHChew et al.,, 2018). & AFOIMT ZAt

M
]

i
1l

HINUAL I7|Z22 2~8%, w/v)7F 2FZte| PLB Z7F &3zt QUAX|EH, SAHXHo=z
Fol5tX|= &UCHFig. 5A). ZAIE 15g-L7" oA HIIE XzlolME= PLBIE &
AEXMZE 23tshks dEo|Ack(Fig. 3C). HiLlLE 22 &HIt= PLB 34 537F AUpCH
HILILESE AIFSHR| 222 thi=77F 8.7 712 PLB ZAl+=& 7|5t sl dioju} 22
Hotgol soidol wal PLBel sAMEIt BIKstod 15g-L7 (B 60g-LTT AN
HIIFOAM 144702 SAXM2=Z welet 2[1X[E LEH DT o|F ZHA35IQUCHFig. 5B).
PLB &4 dHiX[e| HiLtt EItE2 ZEAIe} OiEIEX| 2 3~10% A = (Khoddamzadeh et
al., 2010; Peak et al., 2011)2 HILIL} HIIFOM = ZAXE| 7t Sst 7|ZHSof
AZAH Mol THEE X LUAX[TE 4% HILILE FEES Alziel AXFEED EE

HoIE o AlEHA MEE oA 0|ACHPark et al., 1998).

Table 2. Effect of sucrose concentration for PLB proliferation Phalaenopsis ‘633’ after
50 days of culture. The lowercase letters indicate significant differences at p<

0.05 (DMRT).

Organ formation

Sucrose conc.

PLB Leaf Root

(%) % No. % No. % No.
0 100 80 d 55.0 10 b 20.0 02 b
15 100 101 d 70.0 24 a 60.0 0.8 a
3 100 146 b 526 0.9 bc 316 03 b
4.5 100 18.6 a 15.0 0.3 bc 15.0 02 b
6 100 13.8 bc 35.0 0.5 bc 20.0 02 b
7.5 100 10.6 cd 350 0.5 bc 10.0 01b
9 100 11.3 bcd 16.7 02c 0 0
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Fig. 5. Effect of potato and banana powders on PLB proliferation of Phalaenopsis
‘633". Number of PLB was observed after 50 days of culture. The lowercase
letters indicate significant differences at p< 0.05 (Duncan's Multiple Range Test,

DMRT).

(4) PLBEEE A2 x{Mof| o|x|= IBA 2 NAA &1
EX7F &olsto PFHEO{ R DX 2 vl kx| 2| =& Fefst PLBL| 7HEF 2 Xtol= =
Molct YA = shootll rootZ2 A2l= =S JHEIMl s s t=ZlofM 2MSH PLB=

shootZ At == U= H=FH 9 arehof|l AlZto| ZHElct PLBERH fIH2

0
i
HU
B =
o

2 B¥Zs FTst| el auxinAl ME=HE=ZEl(plant growth regulators, PGRs) IBA
2 NAASEHE = =8 XMElstUCHTable 3). thxET2F M2l 7He A=A MY 215 Y
5| 27| flaf &Zo s EF + Uc HiX| HI=E HiMsStL 1/2MS dHiX|eb A
30g-L7", Hd 8g:L'=2 FME HIX|E AZSIQIC IBA 2 NAA ©H8 Mzles el LMsg
ol #|1 25(IBA 2mg-L") ~ 35( NAA 1mgL )%, %z| &AM 80| 20(NAA 4mg-L") ~

25(IBA 2mg-L %2 HII6Hx| 22 oix=7et vjms = of ASx MM s3It AUCH
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JejLt 0S 2YE 23t= IBA, NAA 28X 2|7olM gel=dct 2mg-L 28X z27of
M oQlnp Helol e FZ0| ZHZf 90%, 50%UX HMSFZ 7.370, 2.47H¥}cH(Fig. 3D and

Table 3). =72 ¢ 2d2 uvjet gool Zzfet =of zE=ACH M= Mo 2HY

2 i 2 RE 222 LMAIF|E Zolch PLB B4 lX|ofA 8F 0f4l ujkste Falg
PLBO| R Qo] WEHElD 1 oS ElE 2ROl Wit | 2ol ol9x XXM

O 7t=5tH vidtd 2 4 Al=4d MYz F2|5t0 HEHo|n Eot 28XHe=2

1]

2l = A =k ok ofd 2t AlEA el fe2| ol =7[of o|Fo{X|7| mj=Zoll 4ZEo|
FX=0 Mk Tzkg ciEg = Ao MM welstch SA ™M cytokininAl
PGRO| AtE=[2dCtH PGR FX7F iX|2 o|AlstH XodAH He|7t @M ECHDuan et
al., 1996). New Dogashima(ND) Hi{X|} Sto|ZH4 A HiX|of cottonZ} &2 X[X2S AlS
5lo] O dftst A di2 14FmMfoll 90% O|Ate| shootingdl 7= CHMyint et al.,
2001). £3|, Hix[oll NAAS} BAS ZtZ} 1mg-L"' A3 2481 SASH 7(7kel bf
& 113 DAt ZS shoot &#A0| 2F 50~70%, root €M 50% 0O|2to|gCt 2=
Mol BhE s 28 M7t 32 FTol o|2F o= 2ol UAct. NAA2L IBA= Malay

apple 7|12 &=2 EHZ |RToM NAA THE = NAA+IBA 28 25 FHZ &40 &

PLBOl 2o|st ™z CHEAMA DfH 2 PLB F X (induction), 2! (proliferation), &= *|
M (plant regeneration) tp&0l & =El=|ojof £ CHEM MOl Jtssich & o170l A

= Hyponex HiX|2} Aoz o|EE = U= HIX| HIIE2S AIE5SI0d PLB S4lof o|Xx]
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Table 3. Effect of IBA and NAA alone or their combination on regeneration from PLB
of Phalaenopsis ‘633". PLB was cultured for 75 days and leaf and root
development were observed. The lowercase letters indicate significant

differences at p< 0.05 (DMRT).

Organ formation

Concentration

Treatments 4 Leaf Root
(mg-L™) o o
% No. % No.
0 0 0 0 0
0.5 15.0 0.2 cd 5.0 01 c
Control
1 5.0 0.2 cd 0 0
2 25.0 2.0 bcd 25.0 13 b
4 10.0 0.2 cd 5.0 01c
8 20.0 0.3 cd 0 0
IBA
0.5 10.5 0.3 cd 0 0
1 353 2.6 bc 17.6 0.7 bc
2 10.0 03 cd 5.0 01 c
4 25.0 1.7 bcd 20.0 1.0 bc
NAA
8 0 0 10.5 01 c
0.25+0.25 0 0 0 0
0.5+0.5 35.0 1.7 bcd 10.0 04 bc
1.0+1.0 45.0 31 b 30.0 0.7 bc
IBA + NAA
2.0+2.0 90.0 7.3 a 50.0 24 a
4.0+4.0 65.0 28 b 15.0 04 bc
2l). M

VW 2&(VW1, VW2)2} Hyponex 2&(HP1, HP2) & 432l HiX| Z7h20 VW1 HiX[ofl A
SRSl PLB B40| £U2H, JtE ZRF 24t FTIRLUEHS 2o[ACt Hyponex BY
XlollM PLB &4 282 &tAIF17] 2lsll 8iX] EI7t=¢! Hyponex, ZZIARE, AtnpFA,
AE A oviLL 22 S ket skolAM HdESIRICH sk 7|27 MeldAM 2=

R b AlRfF A= ZE2F 40%(v/v), 15% STV HIXH =2 PLB & S7HA

r
rII
g

Hyponex= XZlEl =% HROAM =X zEE HO|X| 22Ut PLB S4lof 742 g1l
TH2 Kt 45g-L7", HHHILE 22 1597 oo X a2 s} Eatbof| dls| &zt
Moot AlEH MM XEh 15g-L oM 70%E JHE =220, Hyponex 20-20-200i CH

5t 6.5-6-192| H|g0| 1:10M 1:22 IR S of J2ln X 2L 15g-L7" o|Atof A

H
l
m
9

Ch 2mg-L™" 1AA, 2mg-L™" NAA 22 Xale Y $2lo] dMe A SN Fie

of @480| 22t 90%, 50% ¥ FH=Tt 7.370, 50% 2.37HUCt. = Ao A= T
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Mzt PLB B4l 2 A2H T Mo o

ALE abetol ekgstof Zlojg Zdolct.

SE2 PLB E= Yot ZAE Sl 7| E4l0] o|F0{X| 11 Qlct. Mot ZAI2 PLB 54
of vl B4 HE7F =0 PLB 342 St HZM LM AT Y& siZtof| A MS =1 Ut &
2| (protocorm)= =72l ATt Lotsto] AlESHE Af2l= DpHO|M A SHIF = 7| 2™t
Aol JHM=Z Lt AlZo| BXtof H|R5tH vi el JHE JH4CH PLB= XA 2b= ch27| e

dexo| dFZo2FE wWeeh vjAdMzZ AL Aol v =2 MAME 8j7t shoot2t
7

root2 Atg L2 M2 JIX|= A= 2l shootZ Atgh &7|2t 7| mi 2of 2bX st AZHE
27| fliMe w2 Tpgo| Zestct MAME b HAHS 0|85 AZSBAE WAL Ho| 2y T}
s S EMHES ot JUD MM E Bl E FEstsE Ho| Z7IsMo2E Ho|=7t U7| uf2of
Ag8XMo=z HISHK| Rst= AMHo|ct matM, 2 AFoMe HIE o2l Al7|of HAECQI

AEf o] PLBLE RA =M E 7|20l Bidsto] 7|2 A= 2 WEH YEAZ| LA A 5T
LSt PLBE AISEAL el 2 FE 50 v st Lt utEsto] e L A=A MY 2tEol
HYHo = O|FOX|=X|ol thol M= HESILLAL 5Tt 0|2 Soll 7|L st 22 == 7|

7h2 BHEAIZ MMNES oM IAMYB MAIIH okl 7|0istTA} BTt

Mol szl Bl eholl A Zketot 7 W v tESel S F Yellow Red Lip &&2| Bl F

SR AEE 9l

A mHlERAIAZE

Fig. 1. /n vitro plantlets of Phalaenopsis hybrid ‘Yellow Red Lip’ havested for in vivo
cultivation. S1 (stage 1) to S4 (stage 4) are a representative plantlets of 4 different sized

groups before transplanting /n vivo (Table 1).
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Table 1. Characteristics of plantlets of Phalaenopsis hybrid ‘Yellow Red Lip’ before

transplanting /n vivo. Data incicate mean = SE(standard error)

Leaf length Root length Fresh weight
Cultures No. of leaves No. of roots
(cm) (cm) (9)
Stage 1 1.08 + 0.27 0.33 + 0.10 - - 0.04 + 0.01
stage 2 161 + 0.19 270 + 0.64 2.09 + 0.50 1.80 + 0.60 0.35 + 0.07
stage 3 2.67 + 041 3.80 + 0.60 393 + 094 270 + 0.10 1.18 + 045
stage 4 448 + 048 410 + 054 459 + 0.88 410 + 094 2.13 + 0.55

(2) 7|l HiAHE o| 8t 7|2l ¥
S 7L 2R E 45HA(1-4 stage) Z2 LSO 7| 2HlM v kSt T v 2FX E Xcellent
Plug®(horse shoe 43-48mm, www.quickplug.eu)oll 7|9 722 Ez|olo| Algion] %7}

24+2°C, 28+2°C, 32+12°C2 =A== dAlof| £ &40 w2t = 1~235 2535t

o
[0
ro
r
0
2
(@]

“3

b
o
1=
o
o
o
o
A

1/28fA el MS R7|HS 2F0f 12 T2 FSIRUCE
156W LED[PL-LEDTS(H)-15W, ot=A]&E ARSSto] & 16A1ZH, BE= z= 17E2
2,000lux, O == 4527t 3,000luxollA HY XA E Hf 2SHUCH HiYtS MES, HE, G, 2
&, Z2TE A2, 3+ EE 22X (standard error, SE)2 LIERAUCE SZHE A4S
Qs 1xt 75U 2F MZESE BE 28°CollM &2 Z=7is5tollA 10702 2h s stict, vl ek &
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Table 2. Characteristics of plants grown /7 vivo. Plantlets (Table 1), were cultivated for
75 days after transplanting in vivo. Data incicate mean * SE(standard error)

Tempéaratur Survivals Leaf length Root length
Origin No. of leaves No. of roots
o (%) (cm) (cm)
)]
24 61.6 14 + 03 7.6+ 1.8 - -
Stage 1 28 50.0 14 + 01 42 = 038 - -
32 11.1 16 + 0.1 40 + 28 - -
24 88.8 20 £ 0.2 54 + 23 - -
Stage 2 28 777 18 + 0.2 44 + 11 13 + 06 27 £ 06
32 61.1 20 + 04 48 + 23 0.8 + 0.2 20 £ 1.0
24 94.4 32 £ 06 44 + 06 29 £ 12 36 + 11
Stage 3 28 100 34 + 04 44 + 06 24 + 0.7 28 £ 0.8
32 83.3 29 £ 04 38 + 0.8 25 + 0.7 44 + 11
24 100 45 + 03 38 + 0.8 39 £ 11 58 + 11
Stage 4 28 100 48 + 0.7 44 + 09 39 £ 0.7 54 + 09
32 90.0 36 + 1.3 44 + 09 31 + 0.6 52 + 1.3

Table 3. Plant characteristics of S2 to S4 groups grown in Table 2 before subsequent
culturing under 28°C. Data incicate mean * SE(standard error)

Leaf length Root length
Origin No. of samples No. of leaves No. of roots
(cm) (cm)
stage 2 15 19 + 03 32 + 0.7 11 + 05 23 £ 09
stage 3 15 32 £ 05 39 £ 0.7 26 £ 09 36 £ 1.2
stage 4 15 43 + 09 39 £ 09 36 + 09 55+ 11

Table 4. Characteristics of plants grown /n vivo. Plants (Table 3), were cultivated for 10
months under 28°C in vivo. Data incicate mean t+ SE(standard error)

Leaf length Leaf width Root length Fresh weight
Origin No. of leaves No. of roots
(cm) (cm) (cm) (9)

Stage 2 37 £ 04 21 + 04 28 + 11 154 + 6.0 70 = 21 6.8 + 4.7

Stage 3 53 + 0.6 30 + 04 35+ 15 166 £ 6.3 78 £ 18 104 £ 39

Stage 4 78 £ 10 42 + 05 41 + 13 256 £ 3.8 107 + 1.0 213 £ 57
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Fig. 2. Phalaenopsis plants grown for 10 months under 28°C in a plant factory. Plants

of S2 to S4 are a representative plants of each groups in Table 4.

2.521x| LEo o|Alslo] R 28°C, LA 16417 HE

3,000lux StollA| U2 ALRSIX| 26D F 1~23 B5SIHAM 1071272 S U A0 A oY
T 100%2 H2ke| Zo|7t " 1.65~1.958] S7t5t0{ S7¢

Q2N 85| gE2Iilse Wz Mzt (Table 3, Fig. 2)

(2) PLBE Ol8% IBER =Y 2 wol

—_

PLBOIIA 2|2 FZ517| flsh NAA, IBA, BAS 22+ 0, 0.5, 1, 2mg-L™ &EItst 2zIdh

EE %g A IUCh JHAFe| PLBE PLB, 7} & 4F Xt PLBE PLB-4, 45 714

i

x2lollA Q0| Wt PLBE PLB-4S, 2|3 4% 71l o Yo} xhe #aly} wAE PLE
PLB-4SRZ T &5t =S AE X EstACHTable 5, Fig. 3A, 3B).
PSR b2 PLBO 477 7HAlSH PLB-42 BHE QIBEAHE 12| ZAP|ZH S0k M5 Y

OfstX| AAUCHTable 5). LZIMMHAEFES 1.5%0AM 3%E SIHAZ A dEE0] 2 20%

ME|5HA| g 2 HES0| BojHlen, olz EMES sHZsoF =7| Ad=EX=M 0| &7t
==

s Aoz YAEIT wWetM, T S8 8ol 428 ol EE RESHAL SuUjolM w2



ZEXI7F D s AEEOjof & Wz EEHEACE

Fig. 3. Artificial seeds of Phalaenopsis hybrid ‘633’. A, PLBs coated by sodium arginate;

B, BLB with leaves and a root; C, artificial seeds on 0.8% of agar medium; D, sprouting

a artificial seed.
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Table 5. Sprouting test using artificial seeds possessing PLB. PLBs were cultured on a
plant regeneration medium for 4 weeks, then inoculated into artificial seeds,

and data were collected after 4 weeks of culture on 0.8 agar medium. PLB,

before cultureing; PLB-4, 4 weeks old; PLB—-4S, 4 weeks old with leaf;
PLB-4SR, 4 weeks old with leaf and root.
sodium NAA+IB PLB PLB-4 PLB-4S PLB-4SR
Al inatei A+BA . . . .
9 : : Survivals :Sprout| Survivals :Sprout| Survivals | Sprout | Survivals i Sprout
%) (mg/L) :
: P (%) (%) (%) (%) (%) (%) (%) (%)
- 4/30(6.7) - 2/15(13.3) - 2/15(13.3) - 5/15(33.3) -
0.5 2/15(13.3) - 2/15(13.3) - 3/15(20.0) - 5/15(33.3) -
15 1 4/15(26.7) - 5/15(33.3) - 5/15(33.3) - 6/15(40.0) i 1/6(16.7)
2 4/15(26.7) - 3/15(20.0) - 4/15(26.7) - 5/15(33.3) -
total 511/6())(18'3 - 6())(20'0 - |14/60233) - [21/6035.0) 1/60(17)
- 56/15(40.0) - 5/15(33.3) - 7/15(46.7) i1/7(14.3)| 8/15(53.3) : 1/8(12.5)
0.5 5/15(33.3) - 8/15(53.3) - 9/15(60.0) - 9/15(60.0) { 1/9(11.1)
3 1 8/15(53.3) - 9/15(60.0) - 8/15(53.3) - 10/15(66.7): 2/10(20.0)
2 56/15(40.0) - 6/15(40.0) - 8/15(53.3) - 9/15(60.0) i 1/9(11.1)
total 207 JEONEST L 130/60(53.3) 1/60(1.7)[36/60(60.0), 5/60(33)
2f). M
A2 AAHEE o|3et 7|2 Hi¥e =z 7| SHE YA E =7|o =3 7HSsHUCt
T3t 7tssh| flsiM= PLBZE AlEH 2 Met=[o{of st A S0| B 0.35g O|atol|Al=
7|2 dfko| JtSSIUCE 2= 24~28°CollM MES0| AL UASSA AEoAM=
42 S 2let 7t4 7|20 elg 4 MESHK| ZSICt 1.5% 5t 3% YZIMLIEE STl
M YEEZ0| 20%0| & ZEUCt 43742 JHAJ0|= PLBOIA Q10| LM SIHLL 1} #a|T} dhy
St QS BAE HERIE I Lols0| ASSHUct a8t LZIMHEE 3% el
Al ghotg2 A #2|E 5 JHKZ U= PLB-4SRAUIM HH# 8.3%%F 20{, NAA+IBA+BA
2+2t 1mg-L™" ®Ibst X2l oM 2otg 20%S Ect
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of SHEte| msig2 3% OlW=E = A35te
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¥ 2. Korus Orchid® &5+ 3848 232 5 B3 2 B4

Cultivar Photo Yield (pot) Size Spik(ecéle)n gth Floxzvcer;)size
V3 8,000 3.6 70 13
V3 5,000 2.8 60 11
T6 2,000 2,5 40 6
ES103 3,000 2.5 35 7
ES23 2,000 2,5 50 7.5
PO&23 5,000 2.8 45 6
ES140 3,000 2.5 40 7
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a9 12, 3HEF LA Korus Orchid(Orlando, FL)7FA &% 72 A4 (2020 10€¥).
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& x| =3 ‘ES103 #3}
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o =1 52

‘ES103’ (202041 2%

9 16. Dash Dream("]= LA)ol| =3k ‘ES103" 3}
2}). 3xt £=&(20214)
I 3. Korus Orchidz &9 sAd® 58 &5 29 ¥ S4.
Cultivar Photo Yield (pot) Size lengtp}ik(ec ) Flov(vceél )Slze
V3 3450 2.8 70 13
T6 1800 2.5 40 6
ES140 1872 2.5 40 7
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ad 17. 22 & A FEE A 2 9 A

_96_




a9 18. B34 Korus Orchid(Orlando, FL)7FA] &% 7% 4(2021d 59).
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- o5 AR =2 vAEHd 2 XH54e A= Hio[2{AE of7i5to] s™E| O 2 HiE =
O 2
- Muf 2td A do| AT =9 Lynt YFSE 2ATE U HE M=M= HZ MAHsHok

- SHHHOM = LAY E(OHHIHEIRA), 2 I (LHHUE FH) SS LAZ o|MAF &

ST T8l Aol &7 93|

9 240 SRl 2

b
ofj
:(I:»l:r

S H 2 Palaenopsis spp.)S F=2 el cdotnt HAoi I oAb ofAlot X|o| 2l &Kl
chx3p AlZ0(|0d, LR E7(of &AM sto] Xi2hs EHYAEZE Ao E Sl O (canopy)oll Al A
Alst7| 2o HeTErt @, gofl 7|32 €0 O|MSELE FF5h= CAM AlEo|ct
(Lopez et al., 2007). S22 29| MAO|L} HEfT} CrFst0 BATIX|IL =209 JHE7| 2t

O 2ol 2|7} 2, 2 4HH ditoz M7} Sotx|2 ot & F3tof &¢l0]

Mok

X HA MMAM ez 217|7F Bobx|1 ATHRunkle et al., 2007).
A

fol
il
u
ro
o
[

x| st 2 Mz|MejX EMo| SE3510{ Xu| Al Cl2 EslEels pHE =

Edst stAxTZH0| Z23ICHLopez et al., 2007). ST 2| MAF CHAl= o 24M EHvegetative
cultivation, 28~30°C), =lM X (spike induction, 17~25°C), 2l 7ZHsl 2 A=sS)
(finishing, 17~26°C)2| & 3ttH Z LiF o] ZF HAEE MY 250 xto|7} JLchHBlanchard

et al., 2007). SLHE A= HE &2 122 7AISHH JH=2tE AMSIHM P48 =



2lE S SYMHS XSAT|H, BARE ol Kol 7|22 A MAuZe R
iete sX SHES o|ZoR $ESHE 27t 3 I 22 8122 AXSHD UCHAPHIS,

2003). 2ol A o|=7kX] MAH & 7|2E2 2F 3~4F0|0, =& Hut =& T 27t HES|

k

CtH &AS0| 5% O|3te 2 ZtAstoH(Blanchard et al., 2007). L2iAM =5 o 7izt 7
M2 =21d(17~25°C)2 2 olsHH, & & 2L & 26°C 0[5t2 FAleCtH 7
gt JHEA 7|t ERE Rl Eoi7bX| o|FO0{A = UAcHBlanchard et al., 2007).
ol= X AIZOAM SHE2 2R 2atF7el a2 Hofrt =l 22 2(APHIS, 2003)
HiX[off AXHE MEfE EZZESto] +=&stk= ol O ®e|sCHAPHIS, 2003). {4t CHEk2
20054 58 M, O2|1 fe|uigts 2017d 12¢ M7kX| ol=e| AlE Aol o5 b x[7}
HAHE Mefz2 50| Ml =of 2t s XS MAHeh =(bare-root) &2 & 4%, Yol &2
T2 UX| =X X0 AXHE MEfZE $EE Do Hlsh A= AE Aol AES ot &t

FItX7F 425k Ch(Hou et al., 2010). 8t X7t HA =[O FE2|7} S7] Sol =52 4=

zof| olgt 7 AEAE ol X[aF WEO| AM =1 2o B AFEE Rt

FE|LEtE 20183 FH 0|z zfel A=A 2t xehol ALlEol| w2l vfX[oll Axy 5t &
Ej 2 &0| Jtsoh Mot et=dt s ™Ee 58 2 M 45 def= 23 dofel ekt 5

ZZE A FEE HHOIH HollAM 4~5F2F Fab 2 b5 HEfoll 0| ==, 0|2 2lsh
sxof =EE o, SHoILt FHE Qlof A=HMo o MF0| =EFEX| RSHAL 4ETE
X7t X35 HOX|= 52 M et weEtd, E7(2h bE 500 g &40t & 0]

i

= WX Al Al LiE=E M5 XA ZA XMSHE £017| i = 2R (+S) o &= 2l
E3| o= zh2lol| Feo|E sliof SHEHRAD, 2018, 2019). Z & A| v X[of ==
of o|st msizt ¥7|1n, +=20| HF Mom z=of <&t malirt YYstEz2 XA H35t
(hardening)& AlZ Z 27t JACHNIHHS, 2019).

o] AFolM= 232 SH2HPalaenopsis) 22M oO|=ZoM M E
V3 BTS2 ez X M AT o AYI7F 2ol &E =&(simulated darkness

shipping) & & X 7iat E4of o|x|= d&S US| o|= &8 Y| 7| XARE
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Fig. 1. Changes in volumetric water content (VWC) after the
final irrigation in sphagnum moss as potting media filling in

a plastic pot.
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Fig. 2. Change according to time in flower stalk (spike)
length of Phalaenopsis Sogo Yukidian ‘V3 grown in
sphagnum moss and bark (1:1, v/v) as potting media and
forced in a greenhouse (23+3°C, 70+5% RH) after simulated
shipping (20£1°C, 70+3% RH, darkness) for 4 weeks as
influenced by the final irrigation timing (3.5, 7, and 10 days)
before simulated dark shipping.

Table 1. Effect of final irrigation timing before packaging for simulated dark shipping ¢
post-shipping survival rate and flowering of Phalaenopsis Sogo Yukidian V3’ grown

sphagnum moss and bark (1:1, v/v) as potting media

Final irrigation Survival (%) Days to No. of flowers"™
timing® (days) 10 weeks 26 weeks flowering”

FIT 3.5 76.6b" 73.3b 166a 3.8a

FIT 7 83.3a 83.3a 169a 3.0a

FIT 10 86.6a 80.0a 172a 3.6a
Significance * * NS NS

“Days from final irrigation timing (FIT) to packaging for simulated dark shipping.
YMeans within columns followed by different letters are significantly different by Duncan’
multiple range test at p < 0.05.

*Day from forcing to first flowering.

"Number of flowers at the end of forcing for 26 weeks.

NS *Nonsignificant or significant at p <0.05, respectively.
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Z Agol ol =&& s X7} el

ch BRI 2 Hai 2| W20l & AsFI|(s2 )2l HAE MK Lol HY 28

Helct o2t FIT7F foigol= de2 A, A1 F

™

AA| SR

SES 93 2ol £5 F 24 YA NM(SES YRl AEHE AW F 242 877
=)D Y4 (forcing) F 4T A MA B FS vl Mt A3, FIT 42 FIT 604 E LA 5
M MA =0l FIT 81t FIT 102t FHRCHTable 2). vrH A &M Ho| M= xto|7} e
of MHMZ Al FIT 42t FIT 6 M2|77t FIT 81t FIT 10 X2/ Hla =2

_?_
wE BEXch a2l 4x2[7 25 4 XMof vsf A 47 = YHSo| HASHACHTable

=T —
FHYE LY 882 S7tZ o|ofX|=H FuiP 2 LA ol HE LR A== b CH
F-Z0lct FIT 82t FIT 10 M2|FollM Zast MHS(Table 2)2 EtretE el ZdaEchs

Table 2. Effect of final irrigation timing before packaging for simulated dark shipping «
post-shipping growth characteristic of Phalacnopsis Sogo Yukidian V3’ grown in sphagnu

moss as potting media

Final

U Volumetric water Before forcing 4 weeks after forcing At flowering
irrigation o
.S, content (%) before
timing . Fresh wt. No. of Fresh wt. No. of

packaging No. of leaves
(days) (g) leaves (g) leaves
FIT 4 40.2a¥ 424 .6a 5.96a 335.7a 5.41a 5.23a
FIT 6 31.5b 427 9a 6.37a 334.8a 5.85a 6.04a
FIT 8 28.8bc 364.0b 5.96a 281.5b 5.81a 5.27a
FIT 10 25.1c 334.5¢ 5.93a 260.9b 5.59a 5.70a
Significance * * ns * ns ns

“Days from final irrigation timing (FIT) to packaging for simulated dark shipping.
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YMeans within columns followed by different letters are significantly different by Duncan’
multiple range test at p < 0.05.
NS, % **Nonsignificant or significant at p < 0.05 or p < 0.01, respectively.
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of & o|=F It E4ut 2HE HFZAM= 2= Stk M2[7[Z2HE SAA ol 7}
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AACHTable 3, Fig. 3). 2Lt 2xt A& 7|2 & X|EH el o|&t 20| &
d4 282 d2AMAH A 10l vlsi A7 OIS Aoz FEE = UCHSeubma et

al., 2012).

Table 3. Effect of final irrigation timing before packaging for simulated dark shipping
post-shipping flowering of Phalacnopsis Sogo Yukidian ‘V3' grown in sphagnum moss

potting media

. Lo Days to Days to 10 s Days from Final flower
EII?‘I?II\ v rzcglgtlg)n flower stalk cm-long Dagu’ao (‘\/}]S;)ble VB to first stalk length
8 y emergence flower stalk flowering (cm)

FIT 4 71 98 136 44 57.5
FIT 6 74 103 138 44 55.5
FIT 8 76 107 138 44 59.2
FIT 10 70 99 141 44 55.9
Significance ns ns ns ns ns

“Days from final irrigation timing (FIT) to packaging for simulated dark shipping.
NSNonsignificant at p < 0.05.
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Table 4. Effect of final irrigation timing before packaging for simulated dark shipping «
post-shipping rotting rate of Phalacnopsis Sogo Yukidian ‘V3' grown in sphagnum moss .
potting media

Leaf rotting (%)” Plants with rotted leaves (%)
Final 1rr1gat10n . fter . At 12 weeks afte
timing” (days) Before forcing At 12%‘;&?:; a Before forcing forcing
FIT 4 11.8b" 13.7b 9.5b 12.5b
FIT 6 7.6a 8.2a 51a 7.3a
FIT 8 6.2a 13.4b 4.7a 10.6ab
FIT 10 12.5b 21.9¢ 9.9b 14.7b
Significance * * * *

“Days from final irrigation timing (FIT) to packaging for simulated dark shipping.
Y(Total no. of rotted leaves/Total no. of leaves) x 100 (%)

*(Number of plants with rotted leaves/Total number of plants per each treatment) x 100 (%
“Means within columns followed by different letters are significantly different by Duncan’
multiple range test at p < 0.05.

» "Significant at p < 0.05 or p < 0.01, respectively.

Fig. 3. Effect of final irrigation timing before simulated dark
shipping on growth and development in Phalacnopsis Sogo Yukidian
‘V3’ grown in sphagnum moss as potting media at 12 (A) and 23
weeks after forcing in a greenhouse at 23°C. A yellow arrow points

to a flower stalk.
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Fig. 4. Phalacnopsis Sogo Yukidian ‘V3' used in
the experiment (A)

shipping (B-left)
packaging for dark simulated shipping (B-right).
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Fig. 5. Volumetric water content at the end of dark
simulated shipping (DSS) in Phalacnopsis Sogo Yukidian
‘V3'. Within-graph means followed by the same letter are
not significantly different by Duncan’s multiple range test

at p < 0.05.
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Fig. 6. Leaf yellowing rate in Phalacnopsis Sogo Yukidian V3’ for 10
days after the end of dark simulated shipping (DSS). Within—-graph
means followed by the same letter are not significantly different by

Duncan’s multiple range test at p < 0.05.

Fig. 7. Rotting of leaves in Phalacnopsis Sogo Yukidian V3’

after simulated shipping.
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Fig. 9. Post-shipping spiking rate as influenced by dark
simulated shipping (DSS) duration in Phalaecnopsis Sogo
Yukidian V3.

B Control
S0 1 mpss

Days to spiking
")
&

o 10 20 30 a0

Simulated shipping duration (day)

Fig. 10. Days to spiking as influenced by dark simulated
shipping (DSS) duration in Phalaecnopsis Sogo Yukidian
‘V3'. Within-graph means followed by the same letter are
not significantly different by Duncan’s multiple range test at

p < 0.05.
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Fig. 11. Changes in volumetric water content

(VWC) after the final irrigation in sphagnum moss
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Fig. 12. Rotting rate of leaves at the end of two simulated
shipping experiments in Phalaenopsis Sogo Yukidian V3.
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Fig. 13. Volumetric water content of sphagnum moss at the
end of each light or dark simulated shipping (LSS or DSS) in
Phalaenopsis Sogo Yukidian V3. Within-graph means
followed by the same letter are not significantly different by

Duncan’s multiple range test at p < 0.05.
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Fig. 14. Leaf yellowing rate in Phalaenopsis Sogo Yukidian V3’
for 10 days after the end of each simulated shipping.
Within-graph means followed by the same letter are not
significantly different by Duncan’s multiple range test at p <
0.05. * p < 0.05.
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Fig. 15. Chlorophyll content (SPAD) at the end of each simulated
shipping in Phalacnopsis Sogo Yukidian ‘V3'. Within-graph means
followed by the same letter are not significantly different by Duncan’s

multiple range test at p < 0.05.
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Fig. 16. Photochemical reflectance index (PRI) at the end of each
simulated shipping in Phalaecnopsis Sogo Yukidian V3.
Within-graph means followed by the same letter are not

significantly different by Duncan’s multiple range test at p < 0.05.
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Fig. 17. Changes of Fv/Fm at the end of each simulated shipping in Phalaenopsis Soy
Yukidian ‘V3'. Red line represents the optimal level (0.75-0.85) for non-stressed plants 1
Bolhar-Nordenkampf et al. (1989).
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Fig. 18. Changes according to time in post—shipping spiking rate as influenced by simulat

shipping duration in Phalaenopsis Sogo Yukidian V3.
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Fig. 19. Days to spiking as influenced by simulated shipping duration
in Phalacnopsis Sogo Yukidian ‘V3'. Within-graph means followed
by the same letter are not significantly different by Duncan’s multiple

range test at p < 0.05.
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(Table 5, Fig. 20).

Table 5. Characteristics of the uppermost mature leaf and new leaf at 100 days after the st¢

of simulated shipping and subsequent flowering quality of Phalacnopsis Sogo Yukidian ‘V

Simulated Light Uppermast mature leaf 1* floret or bud”

S Ho. of new . 2 oy
:::::::{d] condition  Length (cm) Width (cm) iz Spike length {em)® — Width (mm) No.of buds  Days to visible bu
0 20,1 7.0 1.1 54,1 ab 786 a G2.5a T.2a 125¢
10 Light 209 6.7 1.2 329 cd 332 cd 28.7 bed 3.6 be 150 abe

Dark 20.6 6.8 1.2 48,8 ab 118 cd 9.4 ¢d 20c 168 a
30 Light 204 7.2 1.0 58.2 a 42.7 be 36.9 abc 5.7 ab 140 be
Dark 19.7 6.9 0.8 53.4 ab 55d 7.04d 2dc 171 a
Light 20.8 6.9 1.2 48.7 abc 38.0 bed 32.0 bed 3.3 bec 149 abe
30 Dark 20.5 6.7 0.8 38.0 bed 151 cd 13.2 cd 3.5 be 150 abe
ib Light 206 70 03 44.8 a-d 54d 12.6 ed 29¢ 163 ab
Dark 214 7.0 0.6 29.0 ¢d 404d 4.2d lbc 168 a
55 Light 200 6.9 0.6 53.5 ab 69.6 ab 4.4 ab 69 a 127 ¢
Dark 216 6.7 0.6 356d 22d 294 14 ¢ 173 a
Significance
Duration {A) NS NS NS " b NS * NS
Light conditian (B) NS NS NS . b oy e s
AxB NS NS N5 * * NS » NS

“Spike length at 160 days after the start of simulated shipping.

YBud at 170 days after start of simulated shipping.

*Means within columns followed by different letters are significantly different by Duncan’s
honestly significant difference test at p < 0.05.

NS. = == ***Not significant or significant at p < 0.05, 0.01 or 0.001, respectively.

Fig. 20. Effect of simulated shipping duration with or without lighting on
post-shipping performance of Phalacnopsis Sogo Yukidian ‘V3'. Photos are taken
170 days after the start of simulated shipping.
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Fig. 21. Subsequent flowering quality of Phalacnopsis Sogo Yukidian V3’ at 100 (A)
and 130 (B) days after simulated shipping. * p < 0.05.
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ght simulated shipping for 50 days.

Fig. 22. Subsequent flowering quality of Phalacnopsis

Sogo Yukidian V3 at 130 days after simulated shipping.
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Flask 2 750| AFE=A20] A JHX] Efglez Lisof S Tl

[o]]

FFCE = A Tipe — 12cm potollAl 670 HME Azt Zd0l0{ | B Tipe — A Tipe=

15cm potolM 6708l ME X2t 250|11 .C Tipes Y9 JHatE(welE)H k. AXY XY

11

Hlm A= e, B3 (3~6mm)+ 20| E+ ZHZA(Z™(1:1:1)8 HEE H|

woldct el 2 M2|sh Flask 2= 1287 Ezfolof 647H4 M4l 2ot HMe|FollA

+ Flask 2= 12cm potoll AT A Tipe 2 - 24 10cm =t20f Al B Tipe B
= A4 15cmofl MAst C Tipe 2= &A 12cm ZHEHEoll FAISHACE
O dEs=AZfolAM p|mEZ2(ct X922 O X[H0o|o{M Hw™ H2M0l Ad|C|F2

HF0| o2 R 2 o d=A2Lt FMIA] 7R

Mok

ato] YAMOER 2

oo 7| 4Fol= 2 SME0| A=K 21 Act ekt JHetEE o e =
A

& B,Ct

T

)

s=zMo| o €3t X5t 452 F3ATE EUAL
e

T84 0|2 #X £% AUCg REol BAY el EA)

O Flask 2 =Efof] 42 RS2 JZE YSYEE ZMsi2H HAMHo=z HEjot &
S5t HozZ MES2 85~90% MITolo{ %a| LE D ME =5t 2455t

5
N
ol

FoAF AH|CI 2R 0| S8X] MSZAIZE D

T [T CM B e
Kany wine color 16 7 4,5
Luis wing 15 6 5.0
Red eye 10 6 4.7
Yasco Oji 15 7 4.5
Emerald Beach 18 7 4.2
Marie Bashir 17 7 4.5
Dorty 9 6 4.8
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= = FREH/MASE = 3 FREH/MMEH
. Z30IL .2 A0S =
Amabilis BHARQO|L|/KVHIOI2 | Lovely Angel sy
Wedding Promade 2 30|L, A0l & Cute 243014, sdHE
Q B o3 oL, ans ES 78 d32=c01= Ue
ueen Beer o LA 0 Sau
D3AEZO|Z O LT
Chung Phung L A0 ES 93 sau
Cutt s3niLlit=d ES 79 BHMIE SdEHA
- = V3
Star sS4, 230IU (Sogo BH A CHE (CHOE KV
Bravo
A FF AL o HiOI @)
yukidain)
ofofda] A ofopda] A 49 Z=2hol= g3 Z=hol=
A ESE R L U ST R L
a8 5. o|= #X| £ SHE F2HES| TstebErEl(E: Amabilis,$: Wedding
Promade)
Hu]of Hulo] = s 5
U S /S E] LS P R | U S /S E LS P R |
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O 6. 0| 8X| =& sH™E S22 9| +351ef &=HZE}l: Queen Beer,$:ChungPhung)
Haty AEt Hatg AE 222 A 22 A
Ql M-S ATEY B 2] A2 ATER Ql A48l 3] XHSALE]
a8 7. o|= #X| =& SHE SRS =35t &=HZ: Bravo Star, $: Lovely Angel)
- FE FEe ES 78 ES 78
9l ASAJE] B 2] A ATER Ql ASAMEY o] ASATE]
8 8. 0|2 §X| & SHE Z2HE 9| wset &=k(= Cute, $: ES78)
ES93 ES93 ES79 ES79
9l S ATE] wa] AY-SATE] Ql A AME] Wa] A AE]
a8 9. 0|2 §X| =& SHE 2R 3ot &al(xh ES93, $: ES79)
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Sogo Yukidain
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HEf et XSt MEfE =A

o

e H|Ws ME +&tet &2 Je|1 X|sHE, XMFEdF0| LS st MWo|Uct
¥2. 0|=FE TN SH-E &5 25T X MR} X ot Ms=EAL 21}
AR AlahR
59 BER] IR/I= . o4 o
37)(cm) (cm) =T (mm ) =T
Amabilis(=4F) 28.2+1.30 13.2+1.7/7.1+0.66 5.5+0.35 4.8+0.81 14.6+1.97
Wedding
32.6+1.86 16.5+1.1/6.35+0.51 6.0+0.36 4.5+0.66 15.5+0.96
Promade
Queen Beer 27.2+1.63 13.2+1.20/7.3+£0.56 4.8+1.00 5.0£0.65 16.6+1.26
Chung Phung 25.6+0.51 10.6+1.17/5,5+0.77 5.2+0.60 4.6+0.67 18.2+1.41
Bravo Star 27.7£1.24 13.2+0.98/8.2+0.80 6.2+0.57 7.1+£1.13 16.4+0.73
Lovely Angel 29.4+1.56 14.7+1.05/7.1+£0.81 6.2+0.48 5.8+0.88 14.0+0.99
Cute 28.7+£1.79 13.2+0.29/5.5+0.51 5.2+0.48 5.5+0.90 16.2+0.69
Amabilis(lﬂ':"_}{\_}) 26.3+1.21 11.2+107/6.8£0.92 5.1+0.66 4.0+0.46 11.5+1.97
ES78 37.5+4.63 13.9+0.62/5.0+0.54 5.0+0.63 6.0+0.81 11.0+£1.20
ES93 38.9+2.06 21.5+1.48/8.1+0.67 8.0+0.57 5.0£0.62 14.0+£0.59
ES79 37.4+1.48 24.1+0.26/8.1+1.53 8.1+0.78 5.3+0.67 14.2+0.76
V3(C THAH) 38.5+1.54 20.6+1.21/8.0+0.88 7.1+0.70 5.2+0.45 11.6+0.79
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=x ax F=E o1~ <7 o =7
° (cm) (mm) T (cm) - (mm)
Kanny
_ 29.85+2.85 11.1+0.87 8.7+0.94 6.9+0.56 6.9+0.56 9.9+1.10
wine color
Emerald 25.75+1.82 8.6+0.51 9.1+0.73 5.1+0.87 6.95+0.5 4.85+0.33
Pee wee 20.8+1.75 9.2+0.42 6.8+0.42 58+0.63 6.1+0.56 4.75+0.35
Luis Wing 26.8+0.94 10.1+0.33 7.6+0.51 7.3+0..82 6.840.34 4.9+0.21
Yasco Ogy  23.5+1.62 7.75+0.42 8.8+0.63 6.5+1.08 7.1+0.47 4.1+0.21
Red eye 16.4+1.18 10.2+0.78 8.7+1.15 4.51+1.08 5.5+0.55 4.55+0.49
Treesong 22.8+1.84 8.3+0.78 8.2+0.78 8.2+1.75 6.3+0.34 12.6+27.5
HeianMarie 27+2.52 8.3+0.88 7.3+0.48  7+1.41 15+26.6  3.5+10.28
Doorty 17.8+1.43 8.4+0.84 6.4+0.69 4.9+0.87 6.4+0.45 4.45+0.36
O AH|C[F &X| AT AHE 26l o|=mE22ct A 240N st=4 AMHICE R
£ FEfL} HI3 =ZoEA A0 =5ief SRHEE dH|WsIdict My HEH T = F0[A
FES0| X[AE X|5tE MF0| E} E5| 2% 7.3cm, 24 4.9mm 25 6.87 2
CtE Z&F0 dHls =ste=o| =84 M= ZHezZ otz AcHE4 E=xE)
O HtH EZA £E59| A2 XA 9% 17.8cm €Y= 8.4cm Y= 6,472 72 X =&t
Ho|F D Z& 49cm ZEFH 4,45mm 2 6.4 2 X|stFME T o|XISIFCH LHIHX|
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1. 29 Oncidium Hybrid, ¥4 :10,000 3, 37]: &R(%7!

"),
w20k 0.6(USD), A2 6,000 USD
SEA Y& 2. Z% Dendrobium Hybrid, 22 :3,000 =, 37]: S8 (&
R,
Hok2ol: 2. 0(USD),gHA=29 6,000 USD
k2ol 1.0(USD), A= 2000 USD
sEA A 20204 6 ¥ 2
SEA =TT o] =

NAM's Nursery

1X} 14,095¢
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1. 29 Oncidium Hybrid, 24 :10,000 %, 27]: 98(%7l

"),

HokZol: 0.6(USD), eHAIZ 6,000 USD
2EZ7R & 2. =% Dendrobium Hybrid, ¥4 :3,000 &, 37]: §8(%7]

),

HodZoh: 2.0(USD), A Z 6,000 USD

HodZoh: 1.0(USD), A& 2000 USD
SEA Y 20208 6 ¥ 2 A
N e s
A 712719 8) NAM's Nursery

SEA(TEH: AH) | 1A} 14,0959
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2. &% Dendrobium Hybrid, &4 :2,0000 %, Z7]: §-8(57]
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2= 0.5(USD), &A= 10,000 USD
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2= 0.7(USD), &A= 7,000 USD

—

~EA L

20219 44 21 4

=} SE
A 712719 8) NAM's Nursery
SEOUGY 2) | 12} 19,008

- 206 -



- 207 -



- 208 -



- 209 -



- 210 -



- 211 -



- 212 -



- 213 -



<H|SM|F2pH|: =i =tm>
1). Ol=2 25 ST MF A FEHE ZAL
oj=2| 2zt b ZojA|E 2= 20153 2018A0]| 242 221 8,828TF 4,000 2t 2A

—

9,339t 9,000 212 2018 ZOHAIE 2= 2015 CHH| 2F 1.8%2| &S £

7). o|=9| & oH|RE 24
(1) £ AH|XS: DE o|ate| &2, 36M 0|4t 04
(2) Toi=H: 7|8, 4, 7, 2, sFL S S5t A

(3) MzAAk 74 $27} £2 MAS S1OM0|0, XS Pojste 2H|RHE 2EMS MB

XLt oAl ZH=t
(5) el F2 FuieIeZ HISH(FEFEM, non—toxic)tt ALH=Z7| F=t7|s0| &8

<A 1> 217 SHEEE AR

- 214 -



10
ofn

I3

I
1of

1ol

7h. 20174 10E 16¢, o|=2

=

hxf =

0

—

o

B2 +=&0| 7}

b

A
(=]

ol H35
Aqe= &3t

oll

3

M0

SIS

i

zxol o2 5
oloil wat tho| &2 /5 2AI0| KujAl

HICIZ Muf 57 =

Het, o

C}).

7ol

iy
o
Kkl

—_

ol

7ol
oF
ofu

K-
K
&

110
Mo
ofd

ol
ol

od
<lo
ar
ra

| =
=
al

= A
—

[=13
27,

sisel 20| 8l

| Of OF
28

H

FOf OF

-

[e]
A02tH Oj=2=2 L/

| A Ol
=2 T MO

&
—

CC

=

278 o8 EX|
=

Ct
o
= ER
!
St

HErof CHo{ =0 Al
&

=]
oo Z7|0|A 4LtE[0foF S, oj0] =7

HO4 OF
bR Q00 O|=2 &2 +=FE|7| ™ 474 ¢£e=

__I_I.

0.6mm 0|3}2| Q0| MX|%|0f QL0{of &t

.
o

b

27hoj A 20|

[
HA '

—

o
By 220l

=

—

Ol
|

=

AHo|H= oiF HY22HFH E35|0fof g
H
o
X

o] SAlof
(=T ®e)o
10| ot Ct

—

|

[

=

e
e
[S)

Meb Mef oM E

7t ZFXMOF 2

=
=
a

7| et 2H
A_l
Jél-
Ol 12743 S eh=0f|Af XiHj

|75 2749

b
Al
o
=
[

2,
HA
OfOF &
@ ofo] =7|7t
&ll

@ ofnf Z7|2FH e A=2 HOk O o] =Z7[7t tiEolM 97iE St

© mj7|dolLt 2

@
® Cf

{0
ol
ofJ

W

ol
<lo

=
=

® NEe 2|

t=l EOIOF 2t

=)

oM & d80| &4

o A
—=

Joir

HOF ot A{HiX|QE 24 Btf29|

- 215 -

<ALZl 2> Cfo]




22 LS X HX]

760

F
_._Imm

<0
OH
ol

<

X

01

Bl
0

=

10
&
ol

_._Imm

oju
I
Kjo
Hi

l
I

F R 2xiel Mo

MXIS
O O -

S|, OX 1478, V3 & At 240l A

HofAf

5

(2) MS105

<+

oK

==
1o

o+
U

e
110

0
1l

A el #HiILolE 11,0008 WS HH

il

10l

i 16~20°C<]

0

21

(1) 1x} H&(2017.9.26.~10.25)

X
ay |

90FE

K0

ZofAbe| &

=]

Ef 2 MS105

~
S

(7h 20°cE2 A

- 216 -



ol

oju
ujo

o

=F

iz |
o

- 217 -



)
— =
o o
b N
S < =]
A F ik} T
o > o <0
00 2 ._o_o Or-
H ol 0 2
ol &r i Ll
RO =1 R
e < ol -
< of H ol
B0 3 R
—_— 0 _ 1] _l
< K0
r <
Eo) o
E- K
L3
- )
S g 3
s N )
ol 2 o
Rr KO <0
il i o
- nio %0
K
z ‘ b
K d =3
of0 ol
o - L
= ! of
ol ol -
13 K <
ol
K

(2) 2t AE(2017.11.3.~12.2)

- 218 -



(7hH 18~19°C2 MZX st HZA HMu{o|A] HIX| EE 65%2| OX 1478 6635 302

M HILO|E 1,0008f XM2|onq, = = 237 ZAZEA|Z] HEfoilM H

Hofl &g

o

==
1o

ujo

A 0
T
- 4|
ki
1o
1l o
er %
IH <
51 r
&M z
KIr
<
—~ LH
i {0
o =
ol <+
= 00
=3 ol
Mo mjr
KO Y
4 %0
Kr
1
<+

(3) 3+ 41&(2017.12.10.~2018.3.23)

(7H 18~19°C2 d™ ot WZ Mol BIX| S 48%2| V3 4555 407t AZHHof &

M HIL|O[E 1,0008f X220, = = 237 ZAZEA|Z] HEfoilM H

- 219 -



B0l & ¢

oo

-
1o

ujo

pS =

jui X2

=

(2h ®ek ot 2t

i

=)

A=At 25 e I

i)

ol

A
=

£(2018.1.20.)

zx
=

B

ol

A
=

£(2018.1.20.)

2
=

SAITHHY CH=F 7H$}(2018.3.23)

1 T(2017.12.10) AR

A o

LH

1 T(2017.12.10) AR

ol
=

MY Mexz| Mg 7131H2018.3.23)

- 220 -



(4) 4%} AE(2018.7.2.~2018.10.12)

(7H 16~17°C2 d™ et dZ Mol BiX| S 48%2| V3 45

—r
1|0

ol

SEfOI[AM H

O

2|

A Lol = 1,000tH

Bof M

= 147.83g

i
S

[ —
J

tol

k=1
=

2N

=3

2 s¥siHo0 K

s
Als

Me| 7Ll g

BE O 242 A 7

[=a |
c

(2h) &

0
el
Kl
__A_l

!

40

<AtZl 6> 4Xt MHFR

20 =
el
= o
F M
< of
> Kk
n-} ol
B0 B
< V|
U ~
© ol
— o
<o
=}
4
ol
o K
&o -
Iy 2
_ ~N
=) -
nid
g
o fo
2

(5) 65Xt A& (2019.4.1.~2019.5.13)

(7h 18°C2 Md&t dZ HMu{oAM V3 30

AlZl SEfoll M

b=

A #ILolE 1,000tH

#ol| &{gl

A dzx==0f 2|2 =0l 84 =

Als

e = eIt

=
m|

(2h) MA

- 221 -



15.67%

H
rk

=0

q

T 18.64°C,

ol
rkl
=0

0
]
o

__A_l

(17%)

Ll

Al A

w0

W_

__A_l
@

4o

<AIEl 7> 5

o
o
T
| (%)
" N
1 -
ol K
1+ =
—_ 10
- ——
m ~N
0 o
< 0
N e
N —_—
jo0 B
U 5
ol
3
_ a8
= N
~ = 2
by (¢p]
01,. = %
2 K 70
) 0 20
o 2 m
S [y FIK
o FK o
ol H 0
< 0 <
3N

- 222 -



Jl't:hl
CH7t

whl

e ol A

A
puf

F

(=]

2
E ZE HojlA

QTSI CLL M2 E &

= 0.25mm
PSEN g

g |
o

—

—

o AlgER

o

F

ARt 24 e =2

=(2020.9.17.)
2

X
(O 8Lt 29| Mol 2S5t 108 FE Aed X

o
A

™ 48.86g, AT

q

v
o
x| &
i 3& 7

0

o
il

o

P A ol A V3 60F S 30Y

Skl
ot =22t

an
=

f101

Holl A ¢l
2~5cm L1 C}

A
e

(6) 6% AlE(2020.3.26.~2021.3.16)

(7h 19°C2 A

w0

ol

Kl
__A_I

ol

A

2% 2o

My

el

<AIZl 8> 6%}

TN E

—

fr
Q0] ofstE HHE

o]

(KM20|M2|2 31F 0E3)

- 223 -

x|

—_
(=]

b L =

A
=

2
i




=
=
=

]

F

3|

oz H

2 £7(2020.12.1)

A

i
(=]

A
fo1 7t2, M2, =0]| 65x44x20.5cme| Fol X|

g

x
~

.I

A
(]

A2
T=

ot 2t NPK H|ZA[H|EX 20-20-20, 10-5-40

6X} CHO]

(7} 19°C2 4 = H{olA V3 & Po-823(FUEZ)
FAM

(7) 7XF A'&(2020.9.21.~2021.5.18)

@_
__A_l

mn

KIr

2 212t tlo[elzAE

A X b
TEutAad

(2h) 47K2]

3

VL
o

o 59.4g, Po—8232

4

hvE
o

T

=0
[y
ol
AL

0.25mm, 0.15mm2<|

27t
a4

59.2g°| SHHULXE,

ol
Uk

Kjo

st 2 Aoz Ho|ut & &

T

(Hh £&E 2 "|wWs5|io

|

[s13
=

el T2t

]
T

2

i
A

o
A,

EEalRN Ll

of

ok

S5

=
tR 2, =it

9

o =
=7}

o

°

N

E

c

7 0.46mm

T

He| M =Zet
ol

Fas

-
hvE
o

OlA =

|
=0l V3ECt 28f o4t =5
- 224 -

=1

OIME N AlH| 5= Z7I2 £2F pH7Z} Hol
Po—-8232| 7

—_

(Rh M =2x2]



o0
il

Kl
__A_I
@

<40

<AREL 9> 7

)

= |
=

=
i
J 2
7
4r o
= H =
z g H
{0
8 =___.” ol
o Ik ofl
i ny 40
N <1 %
v =r 4o
a =
] < .AL
z Ohu
m
b
IE}
I ol
T >
m"_. i
0 =]
Kr
fo- i
0 op oF
M___ m_ﬂ R
£ =
z ™ 2
[T] mﬂ
ojn
Mo
~
o

ot

{8 SMTHH| (M2 X2|7|ZH0| Zof 0|57 AMEH, 2020.12.1)

- 225 -



7At Mu2SAMS G XYY AFER(2021.2.3., 7X Mut S AMS G XYY AE]

T o2

V3) (2021.2.3., Po-823)
TA M2 E&4dE R 23Hst TA 9284 R 237Hst
(2021.5.18, V3) (2021.5.18., Po-823)

- 226 -



- 227 —



- 228 -



- 229 -



- 230 -



- 231 -



- 232 -



- 233 -



- 234 -



- 235 -



- 236 -



- 237 -



- 238 -



- 239 -



- 240 -



- 241 -



- 242 -



- 243 -



- 244 -



- 245 -



- 246 -



- 247 -



- 248 -



- 249 -



- 250 -



(1) FMH At o}

O0= $£Z8 sy =2/=23 M9 o =8 uFm MA[E e
0|2 A& Z2Z J|SEE ZABIGCSH £358 Z52 MWwslgls
+582 Mu ZZ52 7)Y TQstn Hlo|HA AMES AMA| S
CHAE S AL 9af AlO|E7|H S5 2 557|127 HE|E S YotEA 582 =0ls¥S
TEZ kR MAT|S JHES 98 HiX], AIE, ZRUYE, ALDFA, ZRILR, HLILIIIR S9f
EE AES HESTE MEslgS
7IU SAIERH MRS X517 5 MS S 4Z viX|e| sEXE IS HESD MYU|X|E Mut
st S,
A2 ZE A|AES 0| 25101 7|2l LA/ A (ZSIA|AB)S HESI], MYAISH 37| Y A, 7]
QUi MY 2TE Musiy S,
IZEX} TS 9ol LZIA S5 2|2 S5 AZEXES HEsto] oA E e s o,
diol £A2 9|3t 224l X2 MUY S
LR Z2{08 £35S 93 s87|aw
OIZAMBHIX|QF S H|W-QlZMEHHIX| S MUl S
Z2{1F 3,00052 0|22=2 $55104 ZIR $3 JH5MS EolstuAt st oLt HEe| A
galol West AS =olsto] JatE Matoz Maks M $X51%S.
2| %% 0|2 USDA HY 29 24l XU S(Ef ot 271 )
02 52 95 2 SUESS Mwstn 7jdol TQlstod IS Al 519 S
Ao sol2Mod £258 JatE Mujstn £351%8
AMEIE JH =N 9 M MES 535 0|2 £5 SFUS Mufsto] B Mujet EXS v wst
(o= =2
St

O USDA &A97|& 24

BEAS S MuE THI0 =522 80% HUBUS.
2 0|88 SR MaF MM Y

—

USDA Zo7|Zof HMeteh 242 NS3tn PHAMde 253

TEZ X[t =S i X] vl EASIF20], USDA BY7[E 240l =& MHuiHS JHet
=)

HA7|E SAolMel Y A HalE TUHTY U UMY NS NSRS

SHE &8 YUAE MESIFLD, =AY BE MASIF e, =5 SH Mol tiwH S
XtM S =

- o P =]

=28 g2 22k & = Vet XA A FE AMote| el 78 A Zat weks MHAIGIAE.

[}

Heth Auicigol thet ol #x ZE A AASHAS.
2k ot 0|2 BA| MAS 91 AR o SAZI7 MU MM ANME, 85 U B =7
=]

% I_E8 AN O

< ot= MAE et o= X AEjA| Mt HEsE R SRE UYUSAS

c0l= SA] A 2H0lM JHetEE S St et S ol o{FE ZHelsiden & FEE 2elst
A=

cehEd AHIOE 7R 2 Y2 0m2E FESUS

O divl =& F43}= 9 49, T8, 5 ud 2d

cOl= A 2 X EXZHES BZEXAL WX ZALE SOl AESIH & oS IAS RN &
FS gy E2 fe #E=U HE2 fle VI EXNERE MISIUS

col= SFE £E HE A AY 2ME 245 EXE R0 HeE 7|2 ARE MSSIUS.
et de EXH2 HAESH| 2ol M E 238t 2o & A2 st =5 HXEe A
Z ol thet 7= XARE EHESIRUS

* USDA 97| =0l Hgist =& 24E 753510 0|72z sf2Us TE51US

‘dol sHE 23 &S ol A2, =&, dY, 5 S Tl ZE LS =P3RS

O dol =gzt =20 izt A4 &4

* A& M=o 900¥/=, AH| 1,2008/&, &8l 2,6008/=(HH, =27, &7t 3)

|

o
o
m

¢ : 54008 (4.52x1,200
9 700¥/2

=L &35} Al 4,000~5,0008/222 2 &35} 2| =2 Mo| ZX|ot ghg2| oYt Z2F/H|J} oF
MElofof2t =St ok ™Mol $£&0| 7} oz E




Lch

E

=3
S H

ot o| Mol w2} &0 I}

HE Al ZHdsiH, AR

o

(2) 3 AT7HLdaK

B
7l

~

N

oF
1

R
o 2 2 (8] [2] |o| || |of |
~N
=
=
'S
S
d
cz
VI
z
8 o
—_ o < 8lo
(V] Te] O
..__.__m”__~/3443%.m22_4,644MM%H5MW%5723_3
8§V
H o ~|m =~ o] DY e Y e SR e § R e § S e § R e § R e R e e G e
5 B | R e R | R B R R R B B E =
=N ™~ ™~
q_%q_%wmqﬁwa%a%a%a%a%a%a%a%a%a_4(T
B my R e A AT my A A A e KA = = A A = I
or | <% ogr| < ofr | <% | < | < o< < o <o < || <o < (o | <F o | <
w |O il ) = | 5 _
C2 |L sl 8 u| 8|8 3|88,
2T |y | T | o lor || o | & |23
vl i N T T T B R O A - S R
T | " H|E w0 |o|r M
: il
T K
K o _
r ol =
~ X0
. ujr
r _
B ujo 3
a . |_H|—
H i il
K N =
= ull =
X0 P3| Bl g

KO

w]

-

™

CE
or

=

A
(YYYY~YYYY) | (YYYY~YYYY)

7|2

ER=/2w7

20l A
x|

S|

[
=

b

5
HIE> (%)

X

L=

b

ol

100%0]0{ of

A=

s
=

tod

- 252 -



SCIE ==
= o S = = - (GRS AR | <15 =
HS = st=X|Y | FX ALY =2 =4 | a7zt k= 7loig
(SCIE/H]| & (1SSN)
SCIE)
The role of antifreeze proteins Phyol
in the regulation of genes Phyo Win 2019.12190-5
. . . 1
involved in the response of 3 Biotech Pe, . 9(9) springer SCl 09.17] 72X 00
Hosta capitata to cold Kyeung 1
P Park
Doo
IN VITRO GERMINATION AND | Propagati| Hwan
SEEDLING DEVELOPMENT OF| on of |Kim,lyyak 19(3) Salvia scl 2019.|1311-9 100
GASTROCHILUS JAPONICUS | ornament | kannu press 08.17] 109
(MAKINO) SCHLTR. al plants | Sivanesa
n
Journal of
Effects of Nutrient Solution people,
Application Methods and plants,
; ) - o
Rhizospheric Ventilation on and e thetal | olzrAle ISCI 2020.| 2508-7
Vegetative Growth of Young |environme| 2% 23(5) = s 53] (scop 1031l 673 100
Moth Orchids without a nt = == us) :
Potting Medium in a QIZHA =
Closed-Type Plant Factory | &z&ts]
x|
NE3A
EHst
e sAlA B3t Bo|=E ™ x| = =5 = sHEME
> SES- chstol | = _ _
HE B4 AL 55 % |Joumal of| oot | 30(1) HE sazw | wiso 20001225 100
Mgo| o|xl& G&t bio—enviro| 53| :
nment
_ control
=L &2 Cymbidium
mosaic virus % gofntst | HckE cistol | sh=2dof 2021./1226-8
. ) . 4 I 1
Odontoglossum ringspot virus| 7| &% S B 39(4) = 5t3| SCl 03.09| 763 00
ZH s
Drought and Darkness during
Long-Term Simulated . pp—— =
dF 3. o stal . -
Shipping Delay Post-Shipping|oricuttur| BF 2l 54y 1 H mopi | sci |92 (2311271 400
. . ae 2 = 11.11] 524
Flowering of Phalaenopsis
Sogo Yukidian ‘V3’
The studies on process of
fertilization, embryo and seed| Korean
qaevilfaign ?fdoift:ﬂ?';eg??ﬁf Jcoﬁr?rv]ilr ?af aza, | g |HERE=OIS ]y g (20221228741,
jap : ger 9 H & = H| C} 5t 02.06| 31
hybrid between Doritis nce
pulcherima and phalaenopsis | Ayurveda
japonica
O =l & A st=s|e wE
6
2o HA ELETPN HhE QA Az =4
staglo|stsl EAstawEds | o= PO PO 5010 0504 | zsuzivc e chetel =
P EHA 2 mAIE =ZaH = Win Pe I:_I|I-7c:>IOE| . ST2raa gt 2
Simelolats =Astamas | S5, T 74z 5% istal
St o] A s YEN 3 ololy, o2 2019.01.24 obg A| o} 71t A MIE] fetel=
= stel == — 1= |Phyo Phyo Win Pe, ZHE BF =
st olofsta| =M st 5
stmplofsts| FAHstswEl 3| iz ol 2019.10.24 ol Al o7 I A MIE] cfekal=;
The 3rd International Symposium MEE oA, HUR| W) A .
on Germplasm of Ornamentals Nxs ooy 92 2020.10.2 ol x i stel=
2020 ’
staof et FH =3 HET, gMZ 2020.11.06 =2afel cfstal=
ALal = o Eha ] S 33, oAz -
2021 st @lolsts| EAH &= 3 P ’ 2021.05.21 =2z}l o stal=
2=

- 253 -



O 7l <L ¥
. _ _ of 7K eb7| 2t .
M | Jlsm | estuz [Jlg s | sEwz | @zor |omzas ST szus
tHo| &3 | tio| Syt SEHESB
2021 s =& =3-E =5 2 Mo 28 =30 A ErS 7Y
o - g ke
O HEIM 212
A= BIAM FE ezt 55 He
2018 AXIAIR E TN 2018.06.28 317020-5
2019 AXIAIR E 1M 2019.07.23 317020-5
2020 AXIAIE E M 2020.07.16 317020-5
2021 I RHAIR & A 2021.07.09 317020-5
[Zl=™ Mai]
O XA AMH(ES, ASaleH ofF, ClRtel, &%, A4, AEF, T21H)
; =3 S5 -
R A S 6 g
S oy == = = S
e (A 22t 7|x) e =2|o| =o|ol £ S= ==0] ==0] S5 7loig o F
=2 =20 = H,_‘|§ H‘_‘|§ oS o == HI_‘|§_
_ 30-0995 ;
= = A4St [2018.10 A= st | 2019.02 [30-11143
1 OAdEd dEeE | GOt g 7410—000— Aot | oo s 100
_ 30-2020 _
3 ) o stm | 2020.09 it stm | 2021.06 |30-09957 N
[ =) Stko o= _ S -l = Lo
2 291 &9 ofstal = astsizct | o 00421137 aststzier |09 |41-00-00 100 a2
o XARMH HE 7
% B8 Yo HA 2R Kol | A, 0880 Y2 B$F 8 oy wyol | EAIBUCHAN 374 SS4E Jtbs).
HS X ==t g+of HEAA | SAAA | FAMAl | ofjof/2gE | ASAA | SHEIIE FXt 7|Et
1 Y
[EHA Mo}
O At SN
HS F7F A7 EX} Ad| FXt 7| Et FX} Al N N =
] FERMES e
0.6 2 (Ef oH) e
= = LHEXE 2.3 ¥
> TEEAULE AgtE 290
5.29{ 2l (Ef ot2) X
EX| oy
3 TEIHUSF HEXZ 2o d g
62 (S FH) g 4o
- . S AT 54912
PN X=-UNPNES =10 ==
4 1012 (2Ah ol xtel 2 59l
e X2 3.1
O At s s
o & =
N T R _ I TR ET R TP
HE |y | AbRISH Bel XIS Aedsty e 2HE | Do || 2Y oy
) )
ooz SFES £=E517|
o Llsi M= USDAA 7|0
JIsEmAte USDA M35 2Al0] LWQE
1 moig-mmoy | 2T | BZIE | Fdol= USDAZ Y| E | St 304
=aAl-su e A at= 20| gof
- SHtelolAM 2018 9¥
Hod7| =24 3,300m

- 254 -



AMMSETD, ARl
TEE 24 so8 w2
AEf 2 = F o|=52l o7
ol AS.
tho| s ™2t &8 ¢lsi o=
=L R=N el ool Hosol 24
A = 7| - A Z=A(24HIE 232 E
L 7404 X 5 LK = [E|
2 zeai-gaoh | 7| BETE | ou oz nss ax, | FHSH 80%
M =S T e g HE Mz S)oll oA
JlE 242 S,
HEEES olF £&8 | & A7l HofAl MBS [,
| 15 5 =5 IT= & al Al o | e==
3 iﬁ/_\}%_-':aFJI 2y z’i J_—.-_—sj %AL._AR_EOH Eé:tlll:lﬁ T Arsts 3044
= -2 HN AE ZHE | 0|F $58 ME Cixfel et
M A C| X}l el e
o|=ate| A A0 (17
I RN el o|= stEk7|) EfAE ol w2}
A= o5 AXR(S K == o=
4 ﬁl:"_Al'ujl'_jl %LH TEO(S’_Q Dl%%\; ;QQH;IRI‘E é,"DI%J 305
Z2UHM-3H M 2hH = xuj F+=&517| 2|5l
M =24 2% |0|5FA(USDA) Ay J7|ES
sE5ts 24 =4
* 1, 7[=0[d E= APIAA]
* 2, MHE s, J1E HE WM, ASH Y, JlE 3H I S
* 3, 7 E= =2
O of& AN(FH
of &
Al &t A oA Al AE E
= (M) = 2| (2a)
2017 8,700 8,700 T=EMDIEHSB
2017 1,920 1,920 SEMDLS
2017 8,700 8,700 SEMDLS
2018 23,050 23,050 SEMDLE
2018 11,300 11,300 e itk
2018 15,400 15,400 B itk
2019 37,160 37,160 SEMDLE
2019 10,590 10,590 SEMDEE
e 2019 47,900 47,900 SEMDEES
= 2019 32,200 32,200 SEMTLUE
2020 11,500 11,500 SEMDLES
2020 76,500 76,500 e itk
2020 52,500 52,500 e itk
2021 107,470 107,470 TEMNDES
2021 109,544 109,544 SEMDEES
2021 109,544 109,544 SEMDEES
2021 17,900 17,900 SEMDEES
2022 100,924 100,924 SEAMTLUE
HA| 782,802 782,802
018 ¥&
~ _ I2&EE 22(H) B
_’I,_\_I:II_-I ALt 5lod Alod s ok Lso= d&\lo =1
EEE b B 20174 [ 20184 [ 20194 | 20204 20214 2
0= $22 st FANES M2 D | L iaim arsreiod
1 Zx ujorm MA|Z e Aetoistm AstEEct 1 2 3
2 |oF EOR FE2 s sE7|ee Ao|eyEs=E
ﬂg—?—@ AAT|E 2A 2 0|38t SFE =Rt
=5t M AMT & et
st= =& 3t o X =M MMZ -
4 |:1|j_1l —'u_pg HRFT I% | |—| ailcj'ﬂ% 2 2 ) 1 7
=
ol =& 2M351E 98t 2Y, ST 5 = "
5 loj met o o TS| d3chstm Arspgaet | 1 1 1 3
A 13

g XAC|EX L)

- 255 -



ol
— (ap) () (<o) ™ o
1 < ™ ([N v
o — N [ee] ™ [aV] ™ o N ® N — < o - o
< - — ™ = 1) ~ <
- < 2 2 = -
S — — _ -+ o |2 < < <t | < 2 -
W B e S |8 o A S o alm (¥R q |mg
o H | T | Ho | ® =] K joo | & = ol Kl N - o i = ol ol ol Cililry
ol N ROGH o | N0 | < | o EL N By <+ ™ — | ST | D Bloar |Rlg b
A | T Ho % ho " < B ™ g G o A T S | Aoy (K Ho K MK o &l o
= - == | = | A oF o ol | oA | | o | o |0 BOK K4 <0 - - Mgy W
20| Wm0 K3 Tl < 3 2 il Is o |7 ™ ol = | o o | O | e RO B|KE o | o0 =2 of) - = _%| whH o i
0 KO ol | & Ul = Ho i Ho o Ho Ho S o X o ol = |- 3 2 o r L
=4 [R5 oro|a | e | U= o |2 %0 = o | Ty | T S| M HT e T Ho TS o KT g B
< o<H S | & | O D 2 < KO £ 0| ™ | R = o = &1 o I %0 X0 [ al e B
ar w_ Ao | Ao | Ao | W [P 20 |5y x0) on D 2| | . MW RO | & | RO g 30 Hﬁ_ nE| 8L 5 7o 34 2L X s R
= e s B qn| o, |2 oo 20 d0 |z | 40 |20 B0 Golkio BT G = < T |0 0 ol wT |, U
(5L Ot H . ol |3 il = rH — = _ _ s 0{0 2l Howd 3 > M = _ o K = o
2l ofu I+ ot N Ko = |z Ko |Ar._ ol < < < M < <0 olo <l ol Ho 0 .Or_| 0N E i of! i /0 Wv_m._ _,no.u
ol U ) %_E = |3 <1 < <l L) o hal 0 ~ K N K T RITL
- - - ok o | o ol ol E K <] U R0F 0 Ky 30
N N N =N ._, - <0 ) ol W Ho m.@.. 3
= pat . | of- ot — 1
2 lw |w |2 |[®|pl DB e 0@ | i ¥ o S I
o VI =z |B — | = RO -~ KU T For B - 7 e = = -, |oH i/ s of! Py
4o T |h | S| By o]~ |pples L I A ol 4 o =i |l [ uﬁ # % || ma
& ORI U I N Y A I G S E R e tEl oy mE (NEwmp M oD |- F el
U U L R LISl | B ulmgl @ | A R I R T Bk fan B[R 3.
i ] ol = =0 - <0 %l R & [p 203K - 14 ~H| - N o < T FEAr_s g d W® WoB g e
oF. oF. N S7T| Wo K N NI = - ~ . M M |y Tl 2 K= RN o M2 T | =
S| Hom | HoB |HoB| - | | e|Er B g | A_.,:._imm_r_ﬁM ,_.I_ww_.ur.,u%%_ﬁ_.unﬁu% o A_.ur._u__MH_Mo am J.__.u_.%__a_.__g%ﬂo amwmamul ﬂ i e RN
Ir T n — |vn —| TO | OoH| T s| _ B A i) . Tor ._A_. i = = ol Zn & K- M ;|unur_u|r.1._._. - Mo_o._._. - R =
| 4o Mo RNl &[Tl K| ok _m_mzuaom.ﬁ_m_.i R ] T ERT uﬁnwm_or_ﬁotxoﬂ_._o%ﬁ_e w S BT R
L I L SR A N ST R Rl 1 o T T R R L] P I e e R Tl I
] EE T ok _M ot | | E wﬂ o1 N Mﬂoltwm%a R0 w00 w0 21 |0 0| B W | wr J&%M%% NB s & HW&M w0 <)
3 s I [ R R B wr |0 o G S e R =5 %5 @A NE - Ko N g TE KT
5 L fir = A R S [Rbgia (2= Wils |5 |® i Aw % W (% EE ki __m El .M Ha gl RO Zuzo Ur| oo
i) = - g = — - —|C - 5 =) e
T E FIEMIERR (T =08xr |z [ |g & i = | m¥ e .m TLEE Hww oz |00 <
N Y A | Qo kg - o - 1l M [Spm T (T w  § oH| KU
Tl T T o’ Jo R ~ullr:s I [T AN IS AN N T 0 ) 20 W I ar urw X MR ol o
4] N =l © o ._u_| 80 1o T T T a0 oJ k3 ol w_. i
~ ™ — — ~ < il N N 5 7o = i
AN N ™ o P wl ™ — ~ ~ ©
N o . g e ) - || « 0] [aV] o S AO.. N © [} ™ ™ ™ ~ ©
~ e @ = o T} 0 || ~ ~ ; g g g - - o — S S o © © © .
o o o o S (o) [Te) Ite) © . A ) [aV) — o ~ To] <t
NN s el el2l121212¢2 S slglgs| g5 |5(8] 8 |8 ¢ ~ . ; S © o
= ® © o o o |o| o o o o S S P ° < < S =} o o o 3 3 = — —
& R IRIS|&|IRIRE&|I&RI|R S SIS|IS|8|8|8|8| = || & < |~ NG = o S
N | ) [ Q| & |« 1Y RIQR| ||| &K I o ) o ) 5 = = 2
— — —— X X Y Q N o S S 5
o ol - |l Wl o - | = = N N Y «
of 5 = = | =[O T 0 N
oy | M MmT [T o4 |7 ) o M 3 o ok =
wa | w3 | | gl ooz (B | - o o ° o R o 0
Be |2 Gitawd® |RpmmOE B Bl For B Koz |Blg |[© & T A
ol - ofn = (o < = _u_Im_ﬂ i _m_..___ ,ﬁ_ﬁ_ wl m_._ ..M../o ol <0 El mu__ Eg mq_m mu_ wl o] K t _@o KH| o ®" _M.._ ol RN M_H ®l NE! = K0 _
T %?ao__ﬂ_;_wm_Alemga_o_f " G P e Oy G A - IR P e Hm |ts T i
= [ 5| < P o e e - (N R o i A Bl ot o IR T R EREEE R ~ 7l o W
sl R NRE e 31 = v e I [, 1 o A P et DY O L o o 0 R | & Ay el ] B e K
<] Mvn W _Io_._._ o <Kl 2 ZI = Ih MT Rl M_.l HUMH Al il = i olH_ E |A_|_ aw o ﬂn_ o H_M_VW Ell = <k a1 I .A_.__W <+ <* R0 = oT <0 KF @n = &I <0 M =) ¢
K 3 I U gy = qE wa (R oy <10 K I Al o RE ol = E N gl | I T | F olw | HB | o OH ju 0 A of K| 00 = M
Fo W D R R e X0 o IS i VSRS | BB wy (5 T |lwt Ta | m
—— n 2o O — Bl =i 0 ! o o |0 - | - = 1o b3 a o wr ¢
= ﬁ o |2 af | g m | o A& o 4o <F 2 Mm 1R | % % Ll mﬂ_ i Fr aw T 7 o WK gy N il
= = < - —|= L — = — = - Kl 22 o by
o | = |2¥z sle | |- =y R B T 2K BT mE i T
= O o 2|12 A < 3l o |« | | <+ O 2 . mo /=S
&) ) G <F T |1 = ob o o] — ] = 2 o o [y o ®l| o =
=) i) =] = i) = | il J
gl = i =] Mr o
AR « S A B B N B p a | o x| w | o] ~]| ®
— — — — — — — et m m by al oo} < o © ~
N Iy N 2 © N

- 256 -



[ee)
™~ —
o T 2 o o
g N o ™ < < -
a0 il < ) = -~ S | @ | o
H® o Ho il .m Ll o — ~ ™
wo |G Lo K N ol A =
4o H ol - o i , I L < < < 2 _ ~
o= Ho Ml__d Hi Nlmc w_r %! __m_.ﬁ_u 00 o o+ m_. o | o | wm_ mp_ <0
:|_ KON o .Mrm o o o 3 Kio 250 ﬂu Pl < 20 < _ < < m._u - |._ ol
oy E3 Dl I ol o | ER So= % o | %__ % N 1 oK | oK
2 Ho <l o U g | 07 |g o NE = Ho | Ho | o 2l
%0 o — S o o | M RO X Axo Z |z AxO 2 o=l M| D]
& = = - =l #lo {0 <o do | 4o |RO=| HO = | =
o Ho Kl = — z | = <0 T =
. w ki <l by <l 2= mq._ o of
R o H0 ol <l ofy <% o myl Tl
-0 4 Ho - L] — Of o |< TR |
B2 | m[E . A | R | K o | 0w =
o OF <o T |9 < of E! i Y ol KO |qu KO — B
R - u_q_“_%n_._ _fer 40 N (g o go | < < arl K0|om
W | 5 oémomﬁ@mg%amlw i i W o L
W0 | @u%%zi%&ﬁgamﬁ ofr o %on___mﬁaom@ % | ®|®
LI T = s ol < Wo |~ 0| H0 5 @ F0 B0 [ 0|0 o Wlor B 2| < 50
50 3 fir F Mol o =B I D WS | Ny 0 00|90 o0 w070 T T2
< WA T B 3 4 o o P 4 ® g H0 T |TF Ny N lE ol Iom 0 o | ol | o
TR E;anmquﬁﬂsgo uo| <= ,Hm%:_ﬁ,%? 2la e
PR & awﬁomgm%ﬂn Sy ey e I R R
P © |- T o go| T - 20|10 - orl |40 e |H o<k | E W | o o
Mg | mameeﬂnzo_wcl_ T 4 ¢ IH [ DI T HE BB L
" 50 5 MR S 0z < Ao 0 |70 wo| < 4 Bl So| B 2 E
ool 0ol Wl > e I bl M |70 00|70 N o’
3 0 o HOIRd 4 T |7 & | |T R HOR0| - -
N o ™ | = 0 |= o[t M <I <! 4o ol | 3 | o
< AT Ka _._._| - T HO 00| = ._._ — 0 ey [o)
- § N o} = 0 | =/~ | H0)53 e | R
o ! N < T4 [ <o L RO| M o | @
3 o ! = © © = 4o =
© < 3 © & [&8] 8 | X =
5 @ e S 8 | g S |G S e B ) QT
« Q 5 © s |2l 2 s x| 8|S I Y
« Q 5 © — > | o | o |12 o | o N
o i or 2|8 8 |8 & RS = | = =
on « a o N = —
7 (B, e % | F SISRSI&I8|8
_A_Ls_ 7_”_._2._§_E|E_m_ ur._uxm T | O OHPMm_x SN I
! —_ = o= D _, 0 = - o K o
yn of ml|kr © 1O 0| oK 1 K #H_[m T =T o K| o2 o |® |F
R e IR | owm Rk CmlE amEe @R 0 i
o [B | R N — | amX T B W b E L fer R
W Y 2 7 XET o B e = Iy
! | v == Iy | ha = !
o P e =l ] %Dﬂﬂm&iﬁ:%ww_ml_. _fqmgmﬁT
_ K < |xo <F = 3 o _ U Idi?o____n_m_%unl.uwm_mn._aoq?m_mmn__u_.)
o A_lﬂu..__.k_.ﬁH_.__A_.._o|_|._A|._ o 1l M__H.A..Mouklm._._o%em_l_._._.*'_x_.eﬂa_ln_MEF._E._OoA_:_o
=] =< - — o K > &0 K o <} |lof T E
mr ~ N jod ¥ K A 2 < = o | 0
Wbl " S | T | BT 404 i< <o cuE e PR e
0 Wt~ | 7 z < oh| op| < &R |2 R K|S =
I B S P il I L =T J
© - = u_.._JAQo_._:.MW_M_._Haw._H&_m < o._._n__x|MM
2 & o o % |E dp| T ZI K ol &
& 5 | o = B B
™ 3 < o0
3 3 <o ~
33 s 2|2
S|

ERE

k1

[Ab

0f0

oo
__o____._
®
KO

Ol— b
o | Hl — P._ IH
= - K ol T
ol £l __b._ 0F I3
@ |LK K
= [ir Kok .r_.
O N EN jol
K Ko
TR o o
T © < o
oo o e o
218 58 |=8
sV m M
A
= g
x| =
Nk 3 I+ I E
| o RO
mw a | oo | o
G ol ol 30
Ho RS
o  |&
~ ﬂ 9
v Lo Mo R0
T woz o
- SRl R
ol | X o1 3
5o lznE o
3 |3 P o <
7 | R ol yjo 0|  of
o | ol of [z ol 3| B
I A
ok <+ T Hi
- Kil
T
zm |lmD
o] Iof oF M1 nd
iU LR pall
<k o o of
o0
il
H®| o
~ O._ -+ "
3ol = oﬂ._ ol
= K =
I.A\ K
o]
= - o
™

1l

- 257 -



|/

SEE
of L}
=

[

Ko

[

<

00
|

o

n

Bl

oF
ol

1

2017

2019

2021

2021

2021

I
TH

ur
K
oF
Tol”

I

T

ur
KR
oF
1ol

I

2
ol

ur
K
ok
Tol”

I

ol

of

ol

010

o |||~ | o|lc|lcleclc|lo|clc|lo|s|o|lo|o|alalalo|cla
H|So(S|S|s|S|=|=|=|=|S|=|=|2]|S|=2|=a|=S|e|e|e|a|=2]|°
w eleleleiglg|gigls|elElslgglglgls|alnlalalal]
o o o o o o o o o o o o o o o o o o o o o o o
N N N N N N (V) N N N N N (SV) N N N N N N (SV) N N N
) L — fall | - I B T [ -
RD i Ml o - I3 K- oln ~ o | T | K o ®r
T ol —| U [S - = o | =
flof G fol — | = I T = | K | W <F R N s
S A N R B R Wil o OB |Fich |l =B | YW
I Y LN == I I v o2y < (- [S|TF (/|2 i 7 R | b
il ™o ERRE] ,A_.._ i ol s i ar | o pn = ™ <+ o= nl i
< Io = mwu._ _x_e - .| RO - = ,x_._.__ : _.._o L - _.Iu U __o._ =
ﬁﬂ 0 1 KR | - e Mo © |2 Bl <+ R | o [l | = | K N K| K
I SR O 0 i I = X0 o for m_.HH Tl [ [T ™ Aa |
I S s o S o RS I N : P i
IR = L e L L Il Ul | o w5 (< F < BTy ]
N e N i B ol s SO R i
T - B To| m | | = — ol = e Kl o 2RI N | I
020 T g ey || A [ e T | D | 2P O [ R | o |
e I R I i I B o TR - - O = (O
el L G B R LA = e = B M_m R W Ty ||
O o == T | X B0 K| N ol [ |y o ok Ll
MR E ol B e | ™ol m | T wmE |
n | @ Mo b [®DR o N e L || T of | ®Br || W | & -
R i O T I e B R R Al B B 1 < B e i e F T s
L <E W Wo | uo | T ks gy T RT | NN of | X1 o
e B agea Iy T I 4 | o nr - [H= | u
0 ca Ll =< o M= m || |E
80 [= — =T [=1 1]
7l EREE)
™ g |
ofo W | o
A_ _ o | H T K
oK | o | of - <| — || o | <l |2
|| E ||| | E S 2] ||| E <]
B0 | on | 2n | xn | o4 | S |l= = 3| =p |[E |2 [of| ™ |2 I JE | o | =
AR A R A [ | B JE B | G | My I
SIA(AA | F T FD| I E|A< ol (2| @3 | &y @F
S = - = B A O = L T I I I R = 2 = Aol I = v R g
C R R = ® E 3 lz | o oo 3
3 alw| |®
K
Uk L g}
IHo 2|2
(] 1o
WK R R K RIR|R|R|RIR|R|R|R|R|K B[0P 0%
o_H _”__v._ _”__v._ _”__'._ 7._ _J._ ﬂ_._l 7._ 7|_ _/._ 7._ 7._ _J._ _./._ _”__v._ 7._ m_I _/._ _J._ 0 0 7|_ o0 7._
KRS | KRS | &S | ol ol | = [ [l | ol |oll| ol [oll|ol| Kl |ol|gl| ol |ol _W W oll _W ofl
H | 50 |30 50|30 [20|™ |30 |50| D0 |50 30 |30(a0| 30 [50[a0| 30 |a0|%0|%0| a0 30|30
MO | Ko | Ko | Ko | Kio | Kio R [ Ko | = | Ko | Ko |Ko|Ko| Ko |Ko|ko| Ko |Ko|= |[= | Ko |Ko]|Ko
Bl-laleo|s]o|elr|o|lole|n|ae|tleler 225 8|8

- 258 -



HS 55 Ay M Y2 ZEA oA T ZA 7|2
Influence of Final Irrigation Timing
_ _ before Simulated Dark shipping on
/\AOL OA;‘tﬁE tll-_\_\_‘_L_/éI- . . 20201027
T T 1< Post-shipping Performance of Potted 1SG0
Phalaenopsis Sogo Yukidian V3' _
N=2sT A2 Wi LEDSl &0l £¢ st=25}3| 5t3|
S KS Li o Mz Y s .=
sut |2rmanuga|TEE KS th“:ﬁ;—ﬁimmla H=foll 2021.04.23| M7|&35 o
(AR E ME, $Ab2 2020 OfF) stedEs|

H31s ey

'Effects of Nutrient Solution Application

= Methods and Rhizospheric Ventilation on = = A
e setER et oStz
war | 'EMTT Vegetative Growth of Young Moth 2021.09.10| = 17 _';I?
A e CH| B o1 &t 3
Orchids without a
Potting Medium in a Closed-Type Plant
Factory'
<ED 1> AFST AN ZYUXE A
P s HEAZ oA
A== =2 AE(NMA, =5, AMAEY|)S geld = s B2 o, A7end 55 HE 274
AR A MAMAE SES(Es EYHAM) Al2(Lyel, wao| gy AP e £ ZF)
ZHLH(AIHE) HENLAR S AlHE L 2 SYUXE
7|=0|™ 7|=0|™ HUM, T|2MA HUM, T2 dF HAM S
Alod S _ _ L
A:h_ng_I-K-IjHul.) At ELEl M EALRL, tHE2Y ZUMF(MBALM, HEAAUM S thE 200ts R SAHXE) &
) o o =
B o|= AlEo|F(FDA) / AZE | 2FE M X (MFDS) & 7HA
QUL AA| AMAIHHE(IND) SQIAM

<ED 2> FIIAFIHLUS MY A MI3ZAM4E X HE 40 WE AU MIol S5 - V|5 Cf4lnt He

= — e o o
oh & SEEEEEE
=2 Fujel stsCiolM wstE sts(thE) X0l 28 Sta ER(MAYUL EF)
=3 Zuelol 28 £= S22 S8y
SOMEE  [ATAY AXMEDM, EHEDM L HBZEDMe A
PTAIM | ZotATol A2 S5to] ASE 3HD o Ol (I, FoiEl8 EE) ATAIM - Fel
| £ BEYS0| Jb5F BE ATAIM - F|
s= | Jl5QoEE |dAED, SED 9 AZEDJ} ARE ATHLMII JES 208 Y
Yuxte 3 (MY LH¥E S SNAMEE, MY TE 4S8 S NS, SMAHONE ™
Yyme  |(gud 2 2 3 4o Yyys
~TEQO|  |HEE AZEYol Y S2o| e B Y2
(IIMEEVIEY, M3ZOl e IVIEE, IANEECE MYE A EFYE[LY J|E9lYs
EE =atet B4 FHEZEIT(1S0, IEC, 1TU)7 BLISH SHl £ AN EZSE7| 2ol M et EXE.
g Zasich
Yuxial 3 (M2, S-ol, dolziA S o|MBR, o7 £ S2o| ME - SHY S SEAY, ASME
M2xte A S ASA, DN, ANA, B2HA0IE S REAKY 2 1 shel YAt
stet2 Bt mE HAUBOIM £EF F7I3EE 2 B e
NEZ |MEXY 3 FYelol B EE S2E SYUS MES U Y YE

- 259 -



O ol= #%7|
TN obE A ALY

O ol= dXs%

O OO0 0O

ZE &S 2 S MUY

SrREZ D|FANE e A 2 IHEEEE
M3to| =& dE3 22

MeE IUHES 7| = # HolaiA AFe
it WaS et 88X 7L YLAAAH 2
22 ?loll WotEAl & PLB &4 HiX|E et
MEST ALEE o/8et 7|eujet =78 o
WSIA L ASEEA|= LS ¢loh PLBE &
ez FYSta ot HElE S5t 20, PLB
of &= FZXES 2lal 7|l Al 2F 4o 51t
s dEe

HARE o|E¢t nl=2 SR 4 &2
T = desto] A 232 0l835 E3 1
BE HLsI¥en S8R &8 HAE N
w5to] =&

O ol= USDA d7|&ol| Feste =& 24 4

O F&E HiX|et L& vix] BlW 2

HE EfeH2K), S5, St dx|g

0{, USDA dY7|& 24ollMel =ZHo| il

H2 IWLSIUZ

O Ho7|z 2MolMel Hot tha Wals =i

HE X Y zHetE 2435t

£
0jo

sz FEE YUAE MESULR, Z=AEY
OS2 BE Hus¥en, 58 et M
frdes SIS

O ol=+28 7zt 2312 & = M3t XA
2 EF KNSt el 7Y 3 Asp ek MA
o= +&& =71zt ot dats fIsh o
2 AlH|ZHES MEUSIHZ.
ol= X% AESAEE St o= e o
o MysEdEA(EE, &) =dE dESRe
of Stk etel 3X| Mg & ditol 27t
wNSS gl

O o|l= X5 JBAEE st ot= =t &
AHst FME Solf ot 22t 2 Xto|7F |1
25 =olg

O ol= & 425 f/ct o|= L2AA|E HetE
A 2 HIME sdsSt] =& 37te 25 ME
3 =0 22

O gt= et =& fIet =87 Hol4 &4 &
MM o et 2o AYEE ™SI 0| ™
XMel, 2%, 5 ZHlo 2T

O gt= JH=ts st2A ol= 490 sags A
49 ¥ suEx 5 & it 21 7
= XIAMSH
= 1 o A

- 260 -




1) 52 0/g AAMR) AAZH HE

O
- SSAALE E ol Set thiad&AA JHE

SHEOIM T e(Hez 2l

O

ZX} O 2EAf Atol| M2 510

o

O
O
Pl
I
0=
>
o

ol
=

SlshA = 2 BE H Al E

f
AISHLE JI=55t0 SAL WLk EHAIZ Ol = Ut X7k = Fet AlAM 2 v &do

et 207F @At AUXIL o] = A+ Zt= =4

—/

r@
02
Ju
0x
mjo
nx
OEJ
ol
N
=2
rr
I
B
ol
=]
i
=

I oM HEobe YA A (protocorm like body, PLB)Oll 2|8t ZHutz EohElL|C =2
HMAM=Z 87t HES| gME= HEE 2oiF= 2T AX|ZHMose et al.2

S P amibilis AE0f 28tz A0 AMAEH oz ol 0|22 HEIVF U= A™QL|CH §HH | PLB
= SEEt v ol 71E Bol o|8xl= UM E HEE22 CHEFM A A|MollA S4l0f| o] &35t

USHCEH 2 AFOM T PLBE &8¢t ASSAL 7HEE A5 Yzidtoll ZE S0 Lot

HYE2 ATSIUXIE PLBEFH Z7|of Y22 0[&20] LHX| RotA S CE PLBE A A=)
2lA5t= SHA=0| = X2k A Ml zef et PLB2| 22X 2l Xtol= Sdoll ASH T M ey

= A4 2 J7IX=d gl PLBE 2| LEol 0| SA M= shootZ AR MEHEHS
I = th=Ed g EUCt ol ASEAE g8gol o] 7Y 2 Tt =Aen] = 7o
Aot Zo| Mzt otgzE e & dez febet ot

- 2208 YMTIENY
HPAIY MATHAME 5

12
0z
m
X
o
OH
K
il
N
Ral
|0
Hu
]IOI'

Sl ol SERAM ATAIY A

A7t oI FOIX|X| gt ok, HEEEI S2{OR SEf2 A[MY e S Solf o|=22

St A0l = AFEE S2ORE NS FE510%} 5t 2X|E 71 AFHE 0| Fo
by T

il
ASILAL Sh= 2lgE 2ol AIEE AR

ﬂ
lI|>
E_
i
x
rultl
LJ
=0 I
4>
Mt
o
Ral
IB
%
x
Sl
™
ok
4> g

>
fjo
-
A
ol
kl
4>
T
il
EE]
e
0x
—Ol
|‘.J

ATFE2 A =7|0l =doll 8l ol= & 7ts 2
o

At stou, 2ATE 2 selol 24 ofsto] 220 £E2 m7|of AR 2y &
o AT A B BE SIS0 4HHOlA0|H $50] JH5EHR|EH TRl
A2 3x 12708 o4 MujsoF HHF2 +5

OF

F 7
o2 MY O2[1 20209 o= S SESH0| & 52 2HE AEL
=2




L chak

F

o
=

SESENEPS

a2 T

)

= 0= ofagH S mafA

_|

7
i

22 At=tofzf of
2021HAEE X[Z7IX| 4

o T % U o ol W T o4 W o Wl wl < KE00 K XK
= @ e swugs Iy s D0 Lo Tt oz O
N K omx oW ol g ol x °x R=E N W T ol m
5 U I o T U I R md T3 T OuWax
Kl H 2 mow ALy o @ - uw o ® <o o —
* "o op W B et ol F R MO To ATy @
w4 n A mu___w a MOHOB g RS oy W S BTy W W
T K o I L LML 5 g T M 3 u& .ﬂ NI 5 o Rl
=Bl T Bl B ol ey W0 M o4nool i " o < < KO o
o ui ﬂomomm%%wrvmzmmol_@mmw ar WEK T
~ o H o K _x_m = % - o m_m_ mm Sl ol Wl o u m y Lo RO g SE RO
™ o U = & o3k M 8 J#T X . HR
ol o % Zu < B = © o = © 5 ol I < PR
_”_u_ o 1 < _._.I = O_n_ [— -~ El._ - e < K II_’I i A_O JAI._ __OD __A_._._._ —— o .An_
1ol g K Yoo g I W RN = O 7l W+ Pasz
K - A P ® s o & oy WA F_ kgt BT
- H o MUl o= T oo o o W NS RGMIT AN R
o N ® OO Wt - K 5 o 5 % i of T = <0 ®
o} __._._ﬂ ™ - _.__o _l_H = I M_. - 3 n od — — K < o7l ™~ =0
%0 3ol 4 ST W s oom <K ra R i B B T I BV
gt R B [ S © 5 2K R 1ol o) 75 H o= - Kl
ol 1o ks Moo N T T > OF oo oy 22,11 oy 10 W o) g O
7 o dBrnBEr 3w s s S At ws e B
) SR T T TR R ST S E o — ° _ R _ ook T
= 3 NS - B s L S TR BTy B E gy o 20 O
oo g - S I N - =N = R (R F 30y o O MW = g w
. T T W < s I® @O YR U = By =0
g o oo ol A %0 & of Bl BLOL ooy T SR S SR D gy
Wy Ny g 20K 2 8 ogn a1 X po ko WU R0 o T E X
7 W o w T oa w2 e @ o< Row @op q%m_ﬂAT%oxOo_E%ﬁ%
_w.__ Tl __%U_ o B3 :m T % T oo I U H _____*.ﬁ_ _._01 S) __b____ I Hﬁ <+ ﬁ B gL 20 o __ﬂ
_ 2 T =z & T o AR | _ W o X & 3 7f S T =
o ol Hl - — o & . © MR o o 3 el S o Wz =" =
o T od < = o T NI H|| m__ o e % JW o mm ;u._*.a .M_ ol < <) S ki <3 =__._oo T W.._ ™ o
AT SN R0 Z 3 m e ™y w ™z oo o, 2 = E T M
oo R S T T L SR I o R T T R
- R I R ool N gr LH Iy o = 0 i oK 0l R0
! ra = W @5 o3 oo w3l Y WE 5 e =Ky [
— _I_MO [ - ol R ol M| H T o_ T o [ Tl = _A._o u _l_ < N lof oD B ' o_u._ "
oD Hoeg Py B omonr ko S i K+ =
o = 3l | T T W ® S W OE TR I S| | L

- 262 -




=
10!

A
T

o

EAPN
S =

Mute

3|

2%

X~
S

NFEAL, AT N

o
10

o

i

__A_._._._

M= o|=

= 7h2

7ol

ol
ol

b SAloll At

ujo

i
o

o

10!

7ol
r

-
[I[e)
o+

ol
<

K
ujo

1
o

=
10

&

o
ol

OME 7t 7|2l USDA

z
—_

- 022 of

30
=
Pl

1ol

ol
Hr
ot

0

sff =245t0{ 43(9]

o
T

- 263 -



AFrfedntel g Zofoll tiet 7|0 =

= AFoM= HZS22 USDA 522 &5ct 242 755U 2H ol= A= o|= &2
Hdl= s AF0|Lt Bt 25| £Eo|H £E24 750 gt HAXE=R Jjoid A
= Aol He2 =XuLT| s, MuiZls, MV s, 2 & LStee 2
o Tofoll MHES| 2E=0 YAH|E BASHL 0|7 $& Al YU = U AEEHRE 2
oE Aoz HEtEny, 0| 717t A7|He 2 otgAel =& AN 8 RXAIgCHH Ef 5T
T 50 #olsts AZ|7F 2 Aoz §EE

NES| &2 =TS 225t Mg XMl 50| o|FoA|H L B dibof| HE¥eoz ST
Mol g2 = #2 of2t U =t9 JHAetHolE Zlofe HeE EehE.

FE0| X|& 7tsstH U st Zdsto] A Jloie Hdez HEhE.

- 264 -



TIA Al

=
T

O gz

3. i i ok < 0jo o T ol ol it I K-l 0 ~ Jo
&l < H _L_up_m 8 = E__E KA m% m_.o H 1o} Zl = 5 - e mo
~ o ol 0 op N E gn K ol < 1 nr T = ) ok _ Wl
- S "OF oo o= W RT O S o 1ol mm T B R RISy
g N B oWy o or p® Ty o Wz 7 MIz
Donom ooy FrooxK; XTO o0 M3 AT Gdlg by I
W 3 ~ o 30 W 3. R M L o R g x ol K 5 o
u —- T 3 4o 0 Mo o = Hn o VT R o w
= DF L ul oo K = B - o - Ay . o# K
T =) 3 nN o RO i o by _ < @ Bl 0o Kl el .EM |._A|I _._l._| 0f0 < mE 20 A\l
A = Mes o ow T, Ssgd alzEtafIaas
ol = 0 - S TR o3 I o~ ® ® R g % a W
T Trs T = Td afs¥ Drx@3zg il
+ 4 < oo o N oo KM m“_ 2 o M0 L 50 = W o i
ol 7 & o 3 1 uo o oF = 3l o _, ol = o g KO T __ Ko
2 T o S B e R 0 23 wadd Frapggpdlied
oy B T Iy oo oo K Nz Koo BTy
— = ~ M Y q 4 o 3t h = o M o = s o
[e) N - = - il < 0 |_.__“__ Tl O T K= T -~ o4 ol ™ 0 = IS ar
I TR g oo 0 cI Wt e ELWUosg WD
B. —_ = 10 -+ —t — =+ = —_ [ R
T i om0 B g, PRETET Y3 o4
3 k- o U S L S R e = T T T = R
T KD om oy T wxw @ ®Aw oy MR oy D@ 5 DM
o W < Tt e T I L R~ T O L S s
m "D 7 D E3 = Ty Wp @ T g AL W B
T — K X S o ok K oA -
.ﬂ.l NG T N L_AI __O._ y _.:._ = = U 1 - ok Ho_*l pa( o m o _|u_E o E_.__ o_._
. e L5 ¥ # U o mot I o N ol = Rz Yo e
oz WK w0~ oy T & Ts Mmoo X0 B
< o M . = T % oo <k oK - == o = o ol 00 oF =
- < = K ~ —_— ~ B - O ! —_— _L. - _I_I [
NEw o W DT g OR DT a®wmE R 2w g
o = T N ol o W T I S lod Y ol ol _ Kl = ol — =
= H =) 2 o — 0w T W5 T = = 0 T 0| ok - o] H © o o el
2 _ B o o owms 2 <P o s ® =% oo n e AU LI T
WE¥my T =z MousIJagzsgxlizTogo2gswrd ®W
R oz ws D5 o s Rg o oKV ERE R 0w BK
O K 31 7 N O % K T 3w T S s Haomamzs g ®x 0o Ay n
do o & - el LI < 53 =T ® oo A e K ™ 5 o o R
< w D o B ~ T Bl 20 5 UF Ko oo WS L U N o 1L of
ShrwRHn fmw = F g d st TRk v ot oy &g
D ol T o7 W oM T Ho +H R OM
| |

B F K VT maE A w3
|

O

- O
=
=

- 265 -



of 4728 55t

ek
A

tod 3
sifofF = ATALAO|

<)

AtEe Sxt

70

ol
o

A
=

- 022 o =ollA o|= USDA s¢l 2

ol

A

S5t

M
(=}

2N

L

m]

| 7t

]

ol

HiT

__OD

H LtZtok

[

1o}
~NO

F

F

tof| A1 7Y

il
[

ol =711

—

—

St

°

Kok

0o

IHLRETE A A

o =of|

o

Hi

o3

o2 =0l

(https://www.ams.usda.gov/services/plant—variety—protection/pvpo—services

7|

5,150%

L

—and—fees) Ol

1)
o]

Ko
Hio

op

7|

[e]|
AA

O] WA|=lo] Auj=l 2

1)

—
110

2
=N

o
o3

0
Ll

oll

<

110
—r
Tod

Kio
Hi

<

M| 2|5t
2E deo|Lt =

=

=

A

o
=]

x
A

LEE

—

PN i
(=]

HL5tE LA T Gl =L Al

=2 H

oll

RO

ol

~ 2ol A

k2t

of ALt =& Aeloll 222 + US.
X USDA 7| &

1

—

©:

—_
(L

—

—

t7|
o A

9

9

=
—

5t71 <l

BE 53 =70l 2

M, &1 20| Ald FXtol

o
110

K

i
<!
0l
o

Mo

0l

=

—
10

1
o}
ol
i
K
<k

e
110

oln
o3

of
El

oll

L
__o___|

IsZ #2170l o= W ClE sE2R

Rl el

=

- 29 2 B33

a

iy

=N

K
<

o] 2

=1

gz xH
of =i Motk 7t2o| ek

—

—

—_
[Le

t7|

8

—

o

ol 7t

~
=

ol

=
[

X

=

=

bt 2

°

LR

[<)
|
= -

?_
= S8z M5t

=

=

b=ol 2
=

—

chabA], 2 KR
1717} ol24 9l Aol k= o| £

°

?_

{0l

Al X

- 2 ofufat 2ol A

o

ehoj

I

BE JHH7F 712k 71/1M

- 266 -



st 2

E{ 7H

=
e

sEoE

2EH0[7| mfi=Zol xpx}

M

offl

~

[N

ol

M

of

—_
(L

t2 LtolZtAM ol =0l

8

2}

=

.I

[O1X]7] o1& 7]

E2 0

t= 012{=0|

hA %

°

9

HOF

— mfapa], 2

9

T} ot
Zof

Cte dtid ez 7t4o] XME
AL

=3

ol

ol

[EL!

ol
Tl

ol
r
zl

K

Kl
<+

| Z1A

k=l

A
=

A= B2

9

2 JHX17] <

2

F

7

-
I

I

=&

ol

o

1
I[e}
00

i

I3
ol
o0

d

- ol2t HEO 572 & EHE <

7tet ojo|X| 5o 7|Rt ExE &

=
S

= =2} 28|

F

|2 HSo77| Mz =

o)
1
o<
B
ofl
M
Ky
1o
o
up

110
KO

A
T

10 HEA ciobe

77k

=]

7t oj=2ASolAH HE Tt

e

o}

=1

a
=

=

b

<)
—

o4l

=
=

=1

7|

o4 K| K| ALt

S

Al XHsEH

P!
1

|

T

o

4
__o_l

Hd

o
Al

ol
oS
oll
o
ELl

L
100
—

o0

ujo
C.

ol
El

- 267 -



2]
or

Tl

-

—_

<0(<0{<0
— | |™
Tl —
wE| |w]E — S = A
=|0|=|= 0= T |=|T|d|=|<|<|< |+ ~
= = 22T I
Q12T IB2| ™ i | ™ I e = for |z (30| Ho »
o i = ol
<
HH
of
ol
<
oF Hr 0 ol <N 5l
i tjo o0 = il {lo
[} ) il E_”_ Pl
ur ur ol T DZ
ol

-+

gl
il

M4

Kl

ol

ujo
ujo

- 268 -



el
T
o
o
rx
ne
#2
J
=
=
oy
0=
2

013 ¥ NY 24

o

HolM 2T g27|27)
QIZm21 B vs 7| ERH 2

> Z|UHHi %L CHEF 54 HF
WopS4(BA, TDZ Kinetin, 2iP &
E)

PLE S4HIX|(VW, Hyponex BE)
PLB SH4HIX] H7lS(AHE, 234
YE, AbdbE2, AXPILE, UL
£ 45

PLB EZET(IBA+NAA)
ASSAANTAA(EUY Ha, 2
o #&)

Z|Quf (et 27] U 2E)

=]

Huey
SUEE, #H)

+E8 Hi%| vs =8 HiZ| H|2
=58 2¢ HY Wqufd jw2Lst

S B o] £
=FEL gHItE 05 =2
dHIOE FEEHuga 3 3T
)

ST Zeiae U £38 U2 X
L

AL

USGHuix e =FT S8
A

T=

BTN SHI U MO 0T &
=

=

SEH, =4

DR M4 U BT 2N @7
T4 2T, WHICIE 0|3 HA 4
A o PEEADIE R, 2L,

B AHF AE)

24 =FA, LH|0S 0|2 9K 7
3T 24

IMEES 0|2 H=eza

ZIHEY, HolE~ HFE, ysA
AEE F359 ZIH=YUEEus
PCROI 2[%F HEO| 22 HEF(CymMV,

ORSV)
+=E 7% 839 7|U HFS4®
of X PLB S4)

CHo| S FE




=

o
ok

e

An HR, Kwon OK, Lee SY, Park PH, Park PM, Choi IC, Lee HS, Yoo JH (2019)
Breeding of yellow small-type Phalaenopsis Yellow Scent’ with fragrance. Hortic
Sci Technol 4:304-310

Animal and plant quarantine agency (APQA) (2017) Notice No.2017-64
http://www.gia.go.kr/bbs/lawAn n/viewLawWebAction.do?id=151532&type=0
Accessed 9 May 2020

Animal and Plant Health Inspection Service (APHIS). 2003. Importation of moth orchids
(Phalaenopsis spp.) in approved growing media from Taiwan. APHIS, USDA, USA.

Animal and Plant Quarantine Agency (APQA). 2017. U.S. export quarantine guidelines for
Korean Cymbidium and Phalaenopsis young plants planted in growing media.
APQA, Korea.

Arditti J (1992) Fundamentals of orchid biology. Wiley, New York

Bastide, B., D. Sipes, J. Hann, and |.P. Ting. 1993. Effect of severe water stress on
aspects of Crassulacean acid metabolism in Xerosicyos. Plant Physiol.
103:1089-1096.

Been CG (2003) Continuous production of Phalaenopsis clones by basal shoot

culture. Korean J Plant Biotechnol. 4:375-380

Bhattacharyya P, Kumaria S, Job N, Tandon P (2016) En—-masse production of elite
clones of Dendrobium crepidatum: A threatened, medical orchid used in

Traditional Chinese Medicine (TCM). J Appl Res Med Aromat Plants 3:168e76

Blanchard, M., R. Lopez, E. Runkle, and Y.T. Wang. 2007. Growing the best

Phalaenopsis. Part 4. A complete production schedule. Orchids 76:182-187.

Blanchard, M.G. and E.S. Runkle. 2006. Temperature during the day, but not during the
night, controls flowering of Phalaenopsis orchids. J. Exp. Bot. 57:4043-4049.

Bolhar—-Nordenkampf, H.R., S.P. Long, N.R. Baker, G. Oquist, U. Schreiber, and E.G.
Lechner. 1989. Chlorophyll fluorescence as a probe of the photosynthetic
competence of leaves in the field: A review of current instrumentation. Funct. Ecol.
3:497-514.

Cardoso JC, Zanello CA, Chen JT (2020) An Overview of Orchid Protocorm-Like
Bodies: Mass Propagation, Biotechnology, Molecular Aspects, and Breeding. Int

J Mol Sci. 21:E985

- 270 -



Chang MU, Chun HH, Baek DH, Chanung JD (1991 a) Studies on the viruses in
orchids in Korea. 1. Bean yellow mosaic virus, Cucumber mosaic Virus,
Cymbidium mild mosaic virus, and Cymbidium mosaic virus. Korean J Plant
Pathol 7:108-117

Chang MU, Chun HH, Baek DH, Chanung JD (1991 b) Studies on the viruses in
orchids in Korea. 2. Dendrobium mosaic virus, Odontoglossum ringspot Vvirus,
Orchid fleck virus, and Unidentified potyvirus. Korean J Plant Pathol 7:118-129

Chang MU (1998) Viral diseases occurring in orchid plants and the control methods.
Korean J Plant Pathol 4:1-18

Chen, C. 2019. Evaluation of the effect of temperature on a stem elongation model of
Phalaenopsis. Horticulturae 5:76.

Chen JT, Chang WC (2000) Plant regeneration via embryo and shoot bud formation from
flower—stalk explants of Oncidium sweet sugar. Plant Cell Tiss Org Cult 62:95-100

Chen WH, Chen TM, Fu YM, Hsieh RM (1998) Studies on somaclonal variation in
Phalaenopsis. Plant Cell Rep. 18: 7-13

Chen, W.H., Y.C. Tseng, Y.C. Liu, C.M. Chuo, P.T. Chen, K.M. Tseng, Y.C. Yeh, M.J.
Ger, and H.L. Wang. 2008. Cool-night temperature induces spike emergence and
affects photosynthetic efficiency and metabolizable carbohydrate and organic acid
pools in Phalaenopsis aphrodite. Plant Cell Rpt. 27:1667-1675.

Chen Y, Piluek C (1995) Effects of thidiazuron and N°®-benzylaminopurine on shoot
regeneration of Phalaenopsis. Plant Growth Regul. 16:99-101

Cui, Y.Y., D.M. Pandey, E.J. Hahn, and K.Y. Paek. 2004. Effect of drought on
physiological aspects of Crassulacean acid metabolism in Doritaenopsis. Plant
Sci. 167:1219-1226.

Chew YC, Halim M, Abdullah W, Ong-Abdullah J, Lai KS (2018) High efficient
proliferation and regeneration of protocorm-like bodies (PLBs) of the threatened
orchid, Phalaenopsis bellina. Sains Malays 47:1093-1099

Chung MY, Naing AH, Khatun K, Ahn HG, Lim KB, Kim CK (2016) In vitro
propagation of Phalaenopsis hybrid ‘Little gem’ by culturing apical part and
axillary bud of flower stalk. J Plant Biotechnol 43:438-443

Choi JM, 2004, Effect of Nitrogen Concentration in Fertilizer Solution on Growth of

and Nutrient Uptake by Oriental Hybrid Lily ‘Casa Blanca’
Chugh S, Guha S, Rao IU (2009). Micropropagation of orchids: a review on the

- 271 -



potential of different explants. Scientia Horticulture. 122:507-520

Chung BN, Yoon JY, Kim MS (2010) Viral infection of tissue cultured orchids and
evaluation of damages. Plant Pathol J 26:194-197.
https://doi.org/10.5423/PPJ.2010.26.2.194

Dewir YH, Nurmansyah, Naidoo Y, Teixeira da Silva JA (2018) Thidiazuron—induced

abnormalities in plant tissue cultures. Plant Cell Rep. 37:1451-1470
Duan JX, Chen H, Yazawa S (1996) In vitro propagation of Phalaenopsis via culture

of cytokinin—induced nodes. J Plant Growth Regul 15:133-137

Erland LAE, Giebelhaus RT, Victor JMR, Murch SJ, Saxena PK (2020) The

Morphoregulatory Role of Thidiazuron: Metabolomics—Guided Hypothesis

Generation for Mechanisms of Activity. Biomolecules. 10(9), 1253

Feng JH, Chen JT (2014) A novel in vitro protocol for inducing direct somatic
embryogenesis in Phalaeopsis aphrodite without taking explants. Sci World J.

201:1-7

Fulton RW (1986) Practices and precautions in the use of cross protection for plant
virus disease control. Ann Rev Phytopathol 24:67-81.
https://doi.org/10.1146/annurev.py.24.090186.000435

Hardy EL, Thorpe TA (1990) Nitrate assimilation in shoot—forming tobacco callus
cultures. In Vitro Cell Dev Biol 26:525-530

Hew, C.S. and J.W.H. Yong. 2004. Physiology of tropical orchids in relation to the
industry, 2nd edn. World Scientific Publishing Company, Singapore.

Hollings M (1965) Disease control through virus—free stock. Ann Rev Phytopathol
3:367-396. https://doi.org /10.1146/annurev.py.03.090165.002055

Hou, J.Y., W.B. Miller, and Y.C.A. Chang. 2011. Effects of simulated dark shipping
on the carbohydrate status and post—shipping performance of Phalaenopsis. J.
Am. Soc. Hort. Sci. 136:364-371.

Hou, J.Y., T.L. Setter, and Y.C.A. Chang. 2010. Effects of simulated dark shipping on
photosynthetic status and post—shipping performance in FPhalaenopsis Sogo
Yukidian “V3’. J. Am. Soc. Hort. Sci. 135:183-190.

Hur YJ, Kim EY, Yang WT, Lee YB, Lee JH, Jung YS, Nam JS, Yun DJ, Yi KH, Kim

DH (2009) Agrobacterium—Mediated Transformation of Phalaenopsis by Using

- 272 -


https://doi.org/10.5423/PPJ.2010.26.2.194
https://pubmed.ncbi.nlm.nih.gov/32872300/

Protocorm-Like Body. J Life Sci 3:378-383

Islam MO, Rahman ARMM, Matsui S, Prodhan AKMA (2003) Effects of complex
organic extracts on callus growth and PLB regeneration through embryogenesis
in the Doritaenopsis orchid. Japan Agric Res Q 37: 229-235.

Jeong DS, Hong KH, Park Kl (2021) Detetion of Cymbidium mosaic virus and
Odontoglossum ringspot virus in Phalaenopsis in Korea. Hortic Sci Technol
39:514-520

Jones DL (2006) A complete guide to native orchids of Australia including the island
territories. Frenchs Forest, N.S.W.:New Holland. P. 440. ISBN 978-1877069123

Islam MO, Ichihashi S, Matsui S (1998) Control of growth and development of
protocorm like body derived form callus by carbon sources in FPhalaenopsis.
Plant Biotechnol 15:183-187

Khatun K, Nath UK, Rahman MS (2020) Tissue culture of Phalaenopsis: present status
and future respects. J Adv Biotechnol Exp Ther 3:273-285

Khoddamzadeh AA, Sinniah UR, Kadir MA, Kadzimin SB, Mahmood M, Sreeramanan
S (2010) Detection of somaclonal variation by random amplified polymorphic
DNA analysis during micropropagation of Phalaenopsis bellina (Rchb.f.)
Christenson. African J Biotechnol 9:6632-6639

Kho KW, Lu HC, Chan MT (2014) Virus resistance in orchids. Plant Sci 228:26-38.
https://doi.org/10.101 6/j.plantsci.2014.04.015

Kim MS, Eun JS, Kim JY (2001) Effect of culture medium, temperature, and light
intensity on PLB propagation of Phalaenopsis. Korean J Plant Tissue Cult
28:215-219

Ko JA, Kwon AR, Park JH (2014) Effective multiplication of PLB (Protocorm Like
Body), shoot and multishoot in tissue culture of domestic line of Phalaenopsis.

J Agric Life Sci. 45(2):84-90

Korea Agro—Fisheries & Food Trade Corporation (aT) (2015-2017) aT monthly market
reviews. http://www.at.or.kr/article/fmko333000/list.action Accessed 5 June 2019

Lee, J.H. 2018. Determination of media and irrigation methods suitable for young moth
orchid production using a closed plant factory system. MS Thesis, Yeungnam
Univ., Gyeongsan, Korea.

Lee, J.S. 2010. Stomatal opening mechanism of CAM plants. J. Plant Biol. 53:19-23.

Lee, M.C., D.C. Chang, C.W. Wu, Y.T. Wang, and Y.S. Chang. 2014. Phalaenopsis

efficiently acclimate to highlight environment through orchid mycorrhization. Sci.
- 273 -



Hortic. 179:184-190.

Lopez, R., E. Runkle, Y.T. Wang, M. Blanchard, and T. Hsu. 2007. Growing the best
Phalaenopsis. Part 3: Temperature and light requirements, height, insect and
disease control. Orchids 76:182-187.

Lu CY (1993) The use of thidiazuron in tissue culture. In Vitro Cell Dev Biol Plant.

29:92-96

Mengel K, Kirkby EA, Kosegarten H, Appel T (2001) Principles of plant nutrition. Ed
5. Springer. doi: 10.1007/978-94-010-1009-2

Ministry of Agriculture, Food and Rural Affairs (MAFRA) (2019) Cultivation status of
flowering plants in Korea 2018. http://lib.mafra.go.kr/Search/Detail/45582
Accessed 9 May 2020

Ministry for Agriculture, Food and Rural Affairs (MAFRA) (2020) Annual report of
floriculture cultivation statistics 2019. MAFRA, Sejong, Korea

Ministry of Agriculture, Food and Rural Affairs (MAFRA) (2021) Cultivation status of
flowering plants in Korea 2020. http://lib.mafra.go.kr/Search/Detail/45582
Accessed 22 November 2021

Min, S.Y. and W. Oh. 2020. Effects of nutrient solution application methods and
rhizospheric ventilation on vegetative growth of young moth orchids without a
potting medium in a closed-type plant factory. J. People Plants Environ.
23:545-554.

Mose W, Indrianto A, Purwantoro A, Semiarti E (2017) The influence of thidiazuron on
direct somatic embryo formation from various types of explant in Phalaenopsis

amabilis (L.) Blume Orchid. Hayati Journal of Biosciences. 24:201-205

Murthy BNS (1997) Morpho—physiological role of thidiazuron in plants. PhD thesis,

University of Guelph, Canada

Myint KT, Kim CK, Chung MY, Park JS, Lm KB, Chung JD (2009) Cyclic
Micropropagation of Phalaenopsis Using Thin Cross Section of Floral

Stalk—derived Leaf. Kor J Hort Sci&Tech. 27(1):150-155

National Institute of Horticultural and Herbal Science (NIHHS) (2019) The optimal
condition of medium drying treatment for long—distance ship export of
Phalaenopsis orchids. Available via

http://www.nongsaro.go.kr/portal/ps/psb/psbb/farmUseTechDtl.ps?sTchnlgyRealm

- 274 -



Code=&sKidofcomdtySeCode=&sTchnlgyPrcuseTyCode=&sRsrchRealmCode=&sRe
almName=&sPsitnCode=&sPsitnArea=&sDtIType=&pagelndex=1&noSpr=&menuld=P
S00072&farmPrcuseSegNo=100000157500&sType=sj&sReSearchType=sj&sValue=
%ED%8C %94 %EB%A0%88%EB%86%89%EC%8B%IC%EC%8A%A4&sReSearchV
alue=&_sReSearchYn=on. Accessed 14 July 2021

Navalinskiené M, Raugalas J, Samuitiené M (2005) Viral diseases of flower plants 16.
Identification of viruses affecting orchids (Cymbidium SW.). Biologija 29-34

Novikova TI, Poluboyarova TV, Zaytseva YG (2019) TDZ-Induced multiplication of
Disanthus cercidifolius Maxim. Plant Cell Biotechnol Mol Biol.
20(13-14):528-533

Nongdam P, Tikendra L (2014) Establishment of an efficient in vitro regeneration
protocol for rapid and mass propagation of Dendrobium chrysotoxum Lindl.
using seed culture. Sci World J. 2014: 1-8.

Park KlI, Choi JD, Eum SJ, Kim KW (2003) Effect of sucrose and plant growth
regulator concentrations on callus proliferation and adventitious bud induction
from callus of Liium oriental hybrid ‘Casa Blanca’ J Kor Soc Hort Sci

44:986-990

Park MJ, Park SJ, Kim DH (1998) Effect of medium composition on Phalaenopsis
micropropagation using lateral buds from flower stalks. Korean J Hortic Sci

Technol 16:42-44

Peak KY, Hahn EJ, Park SY (2011) Micropropagation of Phalaenopsis orchids via
protocorms and protocorm—like bodies. Methods Mol Biol. 710:293-306

Park, SY, Murthy HN, Paek KY (2002) Rapid propagation of Phalaenopsis from floral
stalk—derived leaves. /n vitro Cell Dev Biol Plant 38:168-172

Park SY, Paek KY (1999) Occurrence of abnormal plants and their morphological
characteristics as affected by clones and culture periods in clonally propagated
Phalaenopsis by leaf culture. J Kor Soc Hort Sci. 40:731-734

Park WM, Shim KB, Kim SJ, Ryu KH (1998) Detection of Cymbidium mosaic virus
and Odontoglossum ringspot virus by ELISA and RT-PCR from cultivated
orchids in Korea. Korean J Plant Pathol 14:130-135

Rahdari, P., S.M. Hosseini, and S. Tavakoli. 2012. The studying effect of drought stress

on germination, proline, sugar, lipid, protein and chlorophyll content in purslane

- 275 -



(Portulaca oleracea L.) leaves. J. Med. Plants Res. 6:1539-1547.

Ramage CM, Wiliams RR (2002) Mineral nutrition and plant morphogenesis. In Vitor
Cell Dev Biol Plant 38:116-124

Roh HS, Kim JB (2014) Establishment of proliferation and regeneration system of
PLBs in Phalaenopsis by treatments of a variety of types of medium, sucrose
concentrations and anti—-browning agents. J Plant Biotechnol 41:223-228

Roh HS, Lee SI, Lee YR, Baek SY, Kim JB (2012) Recent trends in tissue culture and

genetic transformation of Phalaenopsis. J Plant Biotechnol 39:225-234

Rotor G (1949) A method of vegetative propagation of Phalaenopsis species and
hybrids. Amer Orchid Soc Bull. 18:738-739

Runkle, E., Y.T. Wang, M. Blanchard, and R. Lopez. 2007. Growing the best
Phalaenopsis. Part 1: An introduction to potted Phalaenopsis orchids. Orchids
76:24-28.

Rural Development Administration (RDA). 2018. Orchid (Phalaenopsis) export guide.
Available via http://lib.rda.go.kr/search/mediaView.do?mets_no=000000305983
Accessed 27 January 2020.

Rural Development Administration (RDA). 2019. The optimal conditions of medium drying
treatment for long—distance ship export of Phalaenopsis orchids. Available via
https://www.nongsaro.go.kr/portal/ps/psb/psbb/farmUseTechDtl.ps?sTchnlgyReal
mCode=&sKidofcomdtySeCode=&sTchnlgyPrcuseTyCode=&sRsrchRealmCode=&sR
ealmName=&sPsitnCode=&sPsitnArea=&sDtIType=&pagelndex=1&noSpr=&menuld=
PS00072&farmPrcuseSegNo=100000157500&sType=sj&sReSearchType=sj&sValue=
%ED%8C%94%EB%A0%88%EB%86%89%EC%8B%ICHEC%BA%A4&sReSearchV
alue=&_sReSearchYn=on Accessed 27 January 2020.

Rural Development Administration (RDA). 2016. Study for seedling production and
distribution of domestic orchid variety for Cymbidium and Phalaenopsis 2016.
RDA, Jeonju, Korea

Rural Development Administration (RDA). 2018a. A manual of environmental
management for smart greenhouses. RDA, Jeonju, Korea, pp. 223-245.

Rural Development Administration (RDA). 2018b. Orchid (Phalaenopsis) export guideline.
RDA, Jeonju, Korea.

Ryu KH, Kim SJ, Park WM (1998) Incidence of Cymbidium mosaic virus and
Odontoglossum ringspot virus in Cymbidium and other orchids in Korea. J Kor

Soc Hortic Sci 39:213-217.
- 276 -



Seubma, P., P. Kasemsap, O. van Kooten, and J. Harbinson. 2012. Effects of high
temperature exposure on chlorophyll fluorescence of Phalaenopsis leaves. CMUJ
Nat. Sci. Special Issue on Agric. Nat. Resour. 11:409-420.

Shavrukov, Y., A. Kurishbayev, S. Jatayev, V. Shvidchenko, L. Zotova, F. Koekemoer,
S.D. Groot, K. Soole, and P. Langridge. 2017. Early flowering as a drought
escape mechanism in plants: How can it aid wheat production? Front. Plant Sci.
8:1950.

Soe KW, Myint KT, Naing AH, Kim CK (2014) Optimization of efficient protocorm—-like
body (PLB) formation of Phalaenopsis and Dendrobium hybrids. Curr Res Agric
Life Sci. 32(4): 179—-183

Sujjaritthurakarn P, Kanchanapoom K (2011) Efficient direct protocorm-—like bodies

induction of dwarf Dendrobium using thidiazuron. Not Sci Biol. 3:88-92

Tokuhara K, Mii M (2001) Induction of embryogenic callus and cell suspension culture
from shoot tips excised from flower stalk buds of Phalaenopsis (Orchidaceae).
In vitro Cell Dev Biol Plant 37:457— 461

Tokuhara K, Mii M (1993) Micropropagation of Phalaenopsis and Doritaenopsis by
culturing shoot tips of flower stalk buds. Plant Cell Rep. Nov13; (1):7—11

Vacin EF, Went FW (1949) Some pH changes in nutrient solutions. Botanical Gazette
110:605-613

Van Tran Thank K (1977) Regulation of morphogenesis. In W Barz, E Reinhard, MH
Zenk eds, Plant tissue culture and its biotechnological application.
Springer—Verlag, New York, USA, pp 367-385

Vitale, L., E. Vitale, G. Costanzo, A. de Maio, and C. Arena. 2020. Photo—protective
mechanisms and the role of poly (ADP-ribose) polymerase activity in a facultative
CAM plant exposed to long—-term water deprivation. Plants 9:1192.

Wu, P., C. Wu, and B. Zhou. 2017. Drought stress induces flowering and enhances
carbohydrate accumulation in Averrhoa carambola. Hortic. Plant J. 3:60-66.

Xu X, Du X, Wang F, Sha J, Chen Q, Tian G, Zhu Z, Ge S, Jiang Y (2020) Effects
of potassium levels on plant growth, accumulation and distribution of carbon,
and nitrate metabolism in apple dwarf rootstock seedlings. Front Plant Sci
11:904. Doi: 10.3389/fpls.2020.00904

Yang, X., X. Chen, Q. Ge, B. Li, Y. Tong, A. Zhang, Z. Li, T. Kuang, and C. Lu 2006.
Tolerance of photosynthesis to photoinhibition, high temperature and drought

- 277 -



stress in flag leaves of wheat: A comparison between a hybridization line and its
parents grown under field conditions. Plant Sci. 171:389-397.

Yonhap News Agency (2019) Exports the potted phalaenopsis of Taean to the U.S. “First
time in Korea”. https://www.yna.co.kr/view/AKR20190310022800063

Yun JS, Hong ET, Kim IH, Yun T, Kim TS, Paek KY (2000) Detection of Cymbidium
mosaic virus and Odontoglossum ringspot virus in seed—derived plantlets of
Phalaenopsis imported by one-step RT-PCR. Korean J Hortic Sci Technol
18:513-517

Yusnita, Jamaludin, Agustiansyah, Hapsoro D (2018) A combination of IBA and NAA
resulted in better rooting and shoot sprouting than single auxin on Malay apple
[ Syzvgium malaccense (L.) Merr. & Perry] stem cuttings. Agrivita 40:80-90

Zeiger, E. 1990. Light perception in guard cells. Plant Cell Environ. 13:739-744.

Zettler FW, Ko NJ, Wisler GC, Elliott MS, Wong SM (1990) Viruses of orchids and
their control. Plant Dis 74:621-626. http://doi.org/10.1094/PD-74-0621

Zhang CR, Huang XL, We JY, Feng BH (2006) Identification of thidiazuron-induced
ESTs expressed differentially during callus differentiation of alfalfa (Medicago

sativa)

Zhang, X.Y., T. Li, G.F. Tan, Y. Huang, F. Wang, and A.S. Xiong. 2018. Effects of dark
treatment and regular light recovery on the growth characteristics and regulation of

chlorophyll in water dropwort. Plant Growth Regul. 85:293-303.

Zheng YX, Shen BN, Chen CC, Jan FJ (2010) Odontoglossum ringspot virus causing
flower crinkle in  Phalaenopsis hybrids. Eur J Plant Pathol 128:1-5,
https://doi.org/10.1007/s10658-010-9630-0

- 278 -


https://www.yna.co.kr/view/AKR20190310022800063
http://dx.doi.org/10.1094/PD-74-0621
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1399-3054.2006.00763.x
https://doi.org/10.1007/s10658-010-9630-0

C| X}elq

- 279 -



C|X}el2

GEHS: §-5-2021-045550749 B HE 23T JSCOXNEIZ 151 028
YA 2021.06.08, A 1A B0 (SoEH®)
SsgogH[EA=] Hat(AS)
08506

= & gl

4 @ YD Asgst (SsuWS: 220040363026)
F 4 ZHET FLA HEER 280 (HHE)

elel/tielel g 3 Selgoley
F 4 HE 3EF NMOXNEIZ 151 0I=BH A 17}

(=3

fob
i
L]
i
e
m
=z

01
NFEMLlAL Fa=

& e il & 30-2020-0041372
Clxglel CHatol Sl= 28 SEH 288 92

0] E¥E SSEFELIC.
(CIXede SEREE8 U060 dISRY2ZH BYSHH SLIT.)
(2HgE: CIAeESY HeSE % HOE). 2.

- 280 -



i

- 281 -



i

- 282 -



i

- 283 -



i

- 284 -



To)
il
4

- 285 -



©
O
H

- 286 -



N~
o
A

- 287 -



SHEI

OlA Aldieh =&V =7H LAY ALt |

AMolct,

2k
=t

- 288 -



	미국 난류(호접란·심비디움) 분화 수출을 위한 최적 모델 개발
	 요약문
	목차
	1. 연구개발과제의 개요
	2. 연구개발과제의 수행 과정 및 수행 내용
	1.연구개발과제의 수행과정
	3. 연구개발과제의 수행 결과 및 목표 달성 정도
	4. 목표 미달 시 원인분석
	5. 연구개발성과의 관련 분야에 대한 기여 정도
	6. 연구개발성과의 관리 및 활용 계획
	7. 사업수행의 애로사항
	8. 연구수행결과 모식도
	붙임. 참고문헌




