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5. SUMMARY

| FEWE \ D-02

. China's orchid third annual export of 100,000 plant
. Searching for artificial cross (cross and self-correcting), raw growth, aseptic
seeding, early germination method

Purgzose —-. Export and export of pre-exporting export base in China
Content | China’s growth in export; by 1.:he Chinese Export Mlcro—Characterlz_at.lon A_ct
< —. The study was for developing rhizome and leaf chlorophyll mutant  varieties(Yejob,
Nokun, Chigae, Danyeop, Guhwa) of Cymbidium forrestii by gamma-ray,
EMS, and trifluralin treatment. A Study on the scent of new products by the
Analysis of the scent
<Task for the cooperation>
Collecting 123 varieties of genetic resources centered on Chinese Chunran, Korean
Chunran, and Japanese Chunlan variant
Search for artificial mating, growth point sampling, aseptic seeding, and early germination
Developing new products in China that are likely to be exported and commercialized
- Development of a Model for Mass Production System of Cultural Heritage
for Export to Orient orchid China in Winter
- Explore new developed product lines in overseas markets and secure export
volume for traditional varieties
Meet your current local contract and export target of 20,000 shares
Development of a System for Refinement through Research on Insolution, Freezing
Resistance, Impressiveness Resistance and Internal Colding Type 4 kinds of
registered strains of the rearing system, type 1 type of application by selecting
leaf products from the offspring that were bred or self-fertilized.
- Selection, Growth and Cultivation of Excellence in Refinement
— Troubleshooting the Customs of Pestils in Orient orchid china, a Cites Plant
- Securing new forward base in China provides stable export leads and enables
export shares
Results |<Task for the First cooperation>

- The rhizome mutant occurred most frequently in gamma-ray dose of 15730 Gry.

— The "Nokun’ variety of dwarf mutation was selected from gamma-ray 15 Gry.

— The Danyeop’ variety of leaf chlorophyll mutant was selected for gamma-ray 15 Gry and
'Guhwa’ and 'Chigae’ mutant were selected for 30 Gry.

Concentration of EMS for Chinese Cymbidium mutant induction was 0.1 ~ 0.2%.
- The rhizome color mutant were observed in 30 ~ 50% of treatment with 0.1~0.2% of EMS.
For the 'Danyeop’ variety, dwarf mutant was selected in 0.1% EMS treatment.
- The leaf chlorophyll mutant of 'Yejeob’ variety was selected in 0.1% EMS reatment.
The treatment with trifluralin resulted in the high rhizome mutant at 25~ 5.0uM
However, leaf chlorophyll mutant plants were not observed.

<Task for the second cooperation>

- Establishment of Chinese Orient orchid tissue culture technology and mass
production system

- Activation and enlargement of China Orient orchid tissue culture export

- With the mass production system of developed excellent varieties, it i1s possible
to increase the income of farm households and utilize genetic resources.

- Expectation of technological, economic and cultural ripple effects




<Task for the cooperation>

- Expand supply, promote, and export of new varieties of Chinese Orient
orchid by growing pilot products.

- Early attainment of export base of luxury varieties in China and stable supply
of products by Orient orchid’s nursery production

- Production cost reduction and foreign currency savings by expanding use of
quality Chinese products

- China’s stabilizing export base, boosting industrial growth and boosting export
competitiveness by expanding consumption

- Increased Farm Income by Increasing Export of Seasonable Species in Korea

- China’s Orient orchid is rapidly emerging as a high value added strategy

- Contribute to the encouragement of alternative crops and the improvement of
agricultural income after the conclusion of FTA

- Investment and nurturing highly exported items in China as part of the
Korean Wave industry

- Establishment of Mecca Infrastructure in Gyeongnam Province to Promote Tourism

- Establishment of mass production system for export of organ—producing seedlings

Expected
L in China through purification processes and development of the winter production
Contribution
system
<Task for the First cooperation>
- The Gamma-ray, EMS, and trifluralin treatment concentrations and methods are
applicable to other crops and are used for mutation breeding.
— The selected variants are mass—propagated and registration of plant varieties and
distributed to orchid farm
<Task for the second cooperation>
- Production of good seedling for exporting by development of micro—propagation
media and technology in China Oriental orchid
- Expansion of China Oriental orchid export through development of purification
method using plant plant system and transfer of technology
- The effect of import seedling substitution by establishing the growth system
of Chinese Oriental orchid cultivation seedling
- Production of good seedless seedlings by establishing virus detection system
- Application of Chinese Chunran Fragrance Analysis Data to Applied scent Species
Cymbidium o Mass graves )
L . Radiation . Scent analysis
Keywords forrestii Reichb Mutation ] purifying
) breeding, ) method
fil., production
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A1 FEIA | A=WE \ C-04
a5 AT5 P e
ER (o124 - 294 HA=29)
- vk Ae 0, 50, 70, 90Gy - FE T A5 FE (A 99 =8 o o))
- e ebd AEES 1dAkEn =oA |- A ek A WY
BEE -+ 1/2 MS i A 371E 7 S w gt &
- 1dxtol] 7HEA(5, 30, 50Gy) HEld 24| Tk A A 24 S A8 S, Plant
2 {2 EA] Hold ofF sl culture dish (100x40mm)°l <7< 3cm
- b AelE 2 2 FAEA FolA A7)2 10704 3HkEo 7 XAkste] 1709 -
Ao ® 0] ALTE AgEo] AV i gE & Ak S ARle e
sl | AAEOR Ak AgiEle] gk A Bkl |- Zhebd A8 0 0, 50, 70, 90Gy
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B2 |- T T wE SOl aHAREe] /717 2 2 A=Al Eddels st ¢
=2 53 W T8 dF, AN 65EESS |- 24 2 A EA Wold &Rl widEQl
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- EX0o] e sl VS Thifludlin?) |- EAW o] 39S AHgs & AldeYd st
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- 5l FE(EE, 9, 73k CF, e
TS SRR F =AW RS
2] gt
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NAA 1mg/L 717 - 30
vlubul 50g/L
pH 5.8
Hyponex 3g/L
Pept 4g/1L
e.p o‘ne ) Z% © 1500 Lux W
Kinetin 1mg/L o)
7]Enfx
Hyponex 7R g | Sucrose S04 g | mga s 39 7%
v, 72k 57 Ae}olE 2g/L o 10T ~ 323
bt 50g/L o
VR4 s b S
ZF2F 50g/L
pH 5.8
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I35 FEEY GRE A T 5 g FAAL FAMA(1/2MS wA]) 24 %
1/2MS
Al H ok vl -8
stock d = JF(mg) Py I &
1 NH4NO3 1650 330 20040
=B d 0.25 0.1 20000
AsladE 0.025 0.01 2001
2 Bk 6.2 2.48 20040
KI 0.83 0.332 20040
KH2PO4 170.00 34 20000
3 KNO3 1900.0 380 200m
4 CaCl2 332.2 66.44 2001
I e e | e 180.7 36.14 20040
5 o 16.9 6.76 2004
gHitol A 8.60 3.44 200u)
Sk 0.025 0.01 2001
Glycine 2 0.8 2004H
Nicotine Acid 05 0.2 2007}
6 E] o} 1l 0.1 0.04 20000
EEER 0.5 0.2 200
o] A = 100.0 20 20040
7 NaFe-EDTA 42.11 16.844 2004
8 vt 50g/L
9 e 30g/L
10 NAA 0.2CCg/L
11 Aglol E 2g/L
12 ghd ek 1g/L
13 22} 50g/L
14 pH 5.3

F1 N, S, K, Ca, Mg, Fe, oA % : thapgln Agare] 1/2
F2) 40 AzEA 2249 stockell 20meH Ab&-
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stock d & % (mg) (2016%%[/52 Y, Hl &
1 NH4NO3 1650 165 2007}
- RRE)| 0.25 0.025 2007}
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2 oAy 6.2 0.620 2004
KI 0.83 0.083 2004
KH2PO4 170.00 17 2004)
KNO3 1900.0 190 2007}
CaCl2 332.2 33.22 2007}
O S el | ey 180.7 18.07 2007}
Sz 169 1.69 2004
° gikoldd 3.60 0.86 2004
A 0.025 0.0025 2007}
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EEEN 05 0.05 200w}
o] A & 100.0 10 2001}
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W3 FEH(Y) ;}2 TH(EER)() FEd = bEd g g
1 T2 29 20 ] 2017.01.22 1 2017.07.02 1 5
2 AL T2 v 2017.01.22 1 2017.06.25 2 8
= _ b RS 2017.01.22 1 2017.07.23 1 5
3 emed I3 A 2017.01.22 1 2017.07.23 1 5
4 Al T 2017.01.22 2 2017.07.02 1 5
5 diF T 2017.02.07 3 2017.07.02 3 12
6 ToTFFH o 5+ 2017.02.07 3 2017.07.02 3 12
7 W A 2017.02.07 1 2017.07.22 1 4
8 FEIAA o 5 2017.02.07 1 2017.07.22 1 4
9 AdF O 2017.02.07 1 TAH =
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11 E9dAds &=} 2017.02.07 1 2017.07.28 1 4
%o 2017.02.07 1 2017.07.28 1 4
12 S9dAda Sl 2017.02.18 2017.07.28 1 4
qk=} 2017.02.20 2 2017.07.28 2 8
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St ek 5 2017.02.21 3 2017.07.22 3 12
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31 %3} A3 2017.03.06 2 2017.07.23 1 4
32 2AHFY) <3} 2017.03.06 1 2017.07.23 1 5
33 %3} &2t 2017.03.06 2 2017.07.23 2 10
34 &3 z 3} 2017.03.06 2 2017.07.16 2 10
Al 35 2 36 55 3 51 227
N Aol gE AHE YeRd.
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38 BTsA 2t st 20170306 1 20170728 1 4
39 ZeH(EH) 873874 20170306 1 20170723 1 4
40 TLLdF 33} 2017.03.06 1 2017.07.22 1 5
N Fa 20170309 1 2017.0723 1 4
42 FEshm ) %914 2 v 20170309 2 2017.0723 2 8
43 A EEE ] 20170309 1 2017.0723 1 4
4 P 3 2017.0309 1 55 B
45 FAA F33 2017.0309 1 !
46 JLITE EH daFerEs 20170314 2 2017078 28
a1 s 2017.0314 4 2017.07.28 4 12
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o, 3. wX 2 g Fasd golF9 @A (modified Hyponexsl#], VW: Vacin &
WentHl] %], SH: Schenk and Hildebrandt®] %], 1/2 MS: Halfstrength Murashige & Skoog ¥ #])
A g A G o] WA ALNA @i A9 1/2 MSHiA A 71 =2 &S YUEle
o & m-Hyponex®] A o] A =& ZAFE B 283 73¢9} 58 9 A m-HyponexHi
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Ao Al 7+ = WA E YEFHTHIR3). vbA VW eF SHuj Aol A = gfo] & DA g &0 v
Azxstdrr. 2B 2 SxEHe gholF ST A 2= m-Hyponex| A7k 74 ¢-Fefrta &
GE AT golFe FTHEEY EAEE FAEIE Ay 9 12 MSHiA], oA FH-S
m-Hyponex®} 1/2 MSH| #], =52 m-Hyponex®] Aol A 714 =& FHAEE Ho]FJoy +
sto] A= A7HA] wiAZRAE 5 dEo] F4 XAV(EEL LHA). o] Ade TaEwe dolF
SAel ol FFIE Aol7F AW TS Y3 F5S HEES ool e sow ddd
o g FsA s T Agstetr] fElde S EE0] Eolof stnE FA g &0 =2 FFo A
W8l §Fo] Fastt
E1L A =G e FaEdl golF: dEAHE
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g9 +4" ++ + 4+

o F o+ + + +++

T3+ + + + +

=2 ++ + + +

+ G okdt ++ Y€ RE v+ ST

a9 4 Az mE TaEd folFe 49 A=

- 149 -



L= onpe
a0
800
s 1k
BOd

W =ty pones
R W
SO0
30 0
20D
LG

a0

W EH

L e
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a9 5 Az mE T

gto]F ZAAY F golFo] S-S AN S W o wA oA 20% =] aAMES HS
=d &99 49+ m-Hyponex®] A oA A& o] =2 AAE YEPYATH(Z™ES). Ltz A )
¥ st = golF: 4% shootT o] o9l THAL & ofgfwo] AATE & Al A
+ shootTF A EEo] =2 WiAE 7] 98] 47FA viAl & H=Estaa sty #3548 wjA=x
Aol 2 shoot HAES ZAFS A3 @ o A= m-Hyponex® X 7} 57.2% 2 7} =& shoot
HAH &S B T T2 1/2MSE 12.7%9] shoot HAH&& Btk WA VWH] x| 9} SH
B} 2] o] A= shoot A o] Aol o] Foj A =] ettt To &t o] 4 9o = m-HyponexH] A o
A 80%°ll +A 3t shootT A &S YEFHAIL 1/2 wiA el A= 3.6%, VWHIA] o SHE A] o] A
+ shoot Aol o] Fofx#] ekt F3tETY A F-ol+= shootZAH]E&©] m-HyponexHl A
2.1%, VWHIX] 1.9%, SHHIA| 0%, 1/2MSHIA] 1.9% = shoot WA H]-&o] SA Yt} =29 74
$-ol = m-Hyponex®] 2| 95%, VWHI#] 0%, SHHIA] 2.4%, 1/2MSH]A] 0%7} 1}skt}. o] Abe] A
s gk Fo FFo] BAGo]l m-HyponexH] Aol A 7 =2 shoot HAYS HoF
ATH(LE6, 197).
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F2. WA A BE ST AL g AT Ax TS

m-Hyponex VW SH 1/2 MS
alive tissue(%) 5 15 35 20
induced shoot(ea) 0 0 2 0

AR A v z=dd 2 20708 A 2 AyEELS SHH|
Aol Al 35% = 7h =kem m-HyponexH T 92 AEES YEET(E2). 18
AR Ao RRYH FAEAZ HES 9 oA Eo] SHujA|AA 2717F ZAFJAA T
A &g wjA el eE FAEAE dEEA] Za ASHEHE FASAY HalbEAT A

brd =

we AASE sustel tgsn YUt A S EESI RS

BN
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L =
o2
2 o
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ol
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8
o
R=)
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o
o
BN

o
ol
ol
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&
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ke

ojf iy

P nEE e FEE MY L KE AW A2 4Pe A9 vholu s 94

4 2o FRFEL AN A4 AWel deA g HE ASHE AS FLE Lotk

=38 wpolzlae] A9t ofdni} golF AHAAE 1 A¥E fRoE Hgrls EY

apolel vk 4R B mED FH AHSEAS el tFuest FE UM 2

2AE A4S 5 Ak oo 2716 Holelz AAE FAA moles ZelRE Awste] %

ek Aol b @ Pelst & F Ak @Al FAWMYe] AEFI FREHTE, =
=

-, AN, A golFs HAAAA
Kit(QIAGEN)E A}-8-3Fo] total RNAE FZ353th 5% total RNAE vial gene specific
primer®} oligo(dT) primerE AF&3}o] 42°C 1A]3F reverse transcriptions 53] cDNAE 34
SEATEH ol W AEoA &3] #HEE F e voly A~ 3F[ORSV(Odontoglossum
ringspot virus), CymMV(Cymbidium mosaic virus), OFV(Orchids fleck virus)]Jol tjf3gk
primer set(3£3) AF-&3le] ORSV:= denaturation ¥4 94T A 287 WS & denaturation 2}
A 94Tl Al 30%, annealing 34 50T A 18, extension A 72CoA 18£S F 30 33
< extension A 72T A 10&E37F HESAIAFA Y. CymMV £ denaturation ¥ 94Col A 2
#7F 98 5 denaturation I 94Tl A 30%, annealing 4 50Co] A 1+, extension 4
72CAA 1&S % 30 33st ¥ extension I 72CAA 1023+ #SAAFIAT OFVE
denaturation 374 94T A 2F7F ¥kS & denaturation ¥4 94Tl A 30%, annealing Z}74
56 Coll Al 45%, extension Z}A 72TAA 12 F 3533 & extension}d 72ToA 102 =
Aol A PCRe 33ttt
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Hlol ] 2~ A AL primer set G714
ORSV(Odontogloss | Forword | 5-ACG CAC AAT CTG ATT CGT ATT GAA-3'
um ringspot virus) Reverse 5'-TAT CAA CGT TAT TTT CCT AAA TAT-3'
CymMV(Cymbidium | Forword | 5'-ACA ATA ATT TGA AAT AAT CAT GGG A-3'
mosaic virus) Reverse 5'-AAA ACC ACA CGC CTT ATT AAG TTT G-3'

) Forword | 5'-TGC AGG AAT ATA GCC GAC ATG TT-3'
OFV(Orchids  fleck
. 5-AAC TGG AAG AAT TCG CGG CGG CAG GAA
virus) Reverse

T(18)-3'

1 A7 ORSV AAbl A= F8l2d A, Z2% WA, ML o5 Al ORSVE
AE = FA42 band(528bp)7F &lo] HATHZHI). CymMV HAF A= 31 7RA], T
s} 29 A, 51 JNA, 5229 A, 539 A, o FH AMANA vlo]lel A2 FA =
742 band(716bp)7F A= oW (27 10), OFV AARNA = F3p2d 7 A], 313 7] A,
S1H AA, AN Al AN A vpoly 22 FAFE = 2 band(800bp) 7t &4l = St

(ZL=1D).

19, 9. ORSV(Odontoglossum ringspot virus, +ssRNA) 773 (M; 100bp ladder,
193 1,2 7312, 30 7313, 4 521, 5 F82, 6 53, 7 FAM, 8 oA FH).
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219, 10. CymMV (Cymbidium mosaic virus, +ssRNA) 74 (M; 100bp ladder,

Crsk 1, 20 R, 3 e, 4

AW, 8 AFH).

53, 7

=21, 5

1

9. 11. OFV(Orchids Fleck virus, —ssRNA) 734 (M; 100bp ladder,

D E 1, 20 32, 3 33, 4

7, 8 AdFH).

53, 7

2,6

o

1

T3, e, A, Y F TR A

of AbgE ZAAR AAS HA

bol whol ezl ZeslA] ghe A
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o]/
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S

thickness, EST, USA)%. |
7}7r o] Al 8= 50ml A ZH ol ol 74
AT 1Y12).

AREE Al Ee B RskeE AR 2 AREshlar
o
=

a9 12, A =3

(A: %% B: A8}, C: a4, D43, B AW, F @ 7124 Ax24%)

AAze] B 24 volE $1710e 60%, 1ol ola o|FoAx A FaAF o
Skl

C o

A AAA TS 30%, 21X F7)d 23 FZ A ZHpurging time)> 0.5%, AlA] 2]
=

, AR w7l AME =EAEE e A 30X,

AA7F N5 HbS-A] o] B A 7FE 50% 2 391 1L, oven temperature 32C ol A 150°C 7}
A AABRAIL carrier gast He® stAth AlA ol FRHAS 7HeAdol e ol&d s s
=4 & FRo| IR o AAZS $8 air pumpE AHE3 Al 7H(sensor auto bake time)
2 2022 9 AAIZE SA A&kl 090 o)dE w7A] A H AT Egh Al
5 A3 YHS 372 AN FA870x] HHF s dynamic head space ¥ S FH 3kt
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13 AR FZE AFESE =@/ A5 ¥ 7] gas choromatogram peaks H] -2 (A :

4, D :43 E: Av=, F @ d=a5d)
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i1LEFL .48 2 OEH
& L < -
£ 43 - 4 -I-I-'EI'-E- R EEIEH

9. 14, AAF Y polar derivative diagram= A}&3F A S 7| uiE 8w

7)o A7 o33 7 A= retention time 5.9%, 6.9%, 7.7%, 82%, 9.0%AA I E

o2 FAYEE peak’t YERWETE 343 A9 7 9= retention time 6.9%, 74%, 7.7%, 82
87xNA 7|9 peak’} UEF O™, A rE A e} S A A A FHE
| R ) A

=,

o] ggr]ueo] # ¥ =1 retention time 4.4%, 7.7% peak’} WEFWETE 3FA| wt
3l F59 Aol 7] peak7t AL YEFA] ¢Sk o ™ retention time 84F ARk W] oFs)
ety AS gl vh(1™13). Ax 9] polar derivative diagramS £@ B wefiE Ay}
NAES ALt YA MAIEANE FEAXORE retention time 7.7%, 8.2%

gratar ollom 77% peak®l A4-E A LTS HAFATHHIY. AF

o
N
>«
o
r

GC/MS & A& A3 S SalA dAAaE S8 419 peaksol oW 7| &A1t
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<A 298 F A >
<L2dar A g4d >

L A7 532
D AR o) 2o AW wr)E 5 ARe FER WY /e 2 AsY 13
2) LED 428873 o4 nag mIn 44 9 1 Axd 73
3) A 18 sAA SAAE 55 &2 AE 2 44 dFF T4 st oy
4) Mg sAVEAEY GHIF AHAAERE Ko R F5T ¢ Qe iTshd
o e W A2 TS
O A7 S04
D AR o) Zu| Ad e 5 ARe FER Y Ve 2 Aad 7 E
7}, TDZ 28 2 ujdad
O NFAR 1 FEI(DY, H9)
O XAz2 : WA, Bulb, go]& dH, o &9
O WiAFH : m-Hyponex HI*], 1/2 MSHj A
O z2EFFe 5% : TDZ 0, 0.1, 05, 1.0, 2.5, 5.0 mg/L
O XA @ AEE, golF A7, Alx AT 5
=
S T =1 EEH s
(1] [E< x 3
- = | SR ™ i . mga
LEl = i - . [
18 1 ]
- LB} - { 1]
5 = Ty - LY
an sl i . s ik
- L §-} B ml
:: l I LN : mIE
L] il ] 1
(P rEEa LIkt s i = it TR
o gur § iy BT - T T
915, TDZ w%9k A2 mE Sxd nAxzZ o &
Faad 20T wolEL 4718 98 FEd AFH 9 bub, PolF U, A 4H
24& AHg3te] TDZ ¥ E(0~5mg/L)E 2elstel zme 298 AN A4aA 249
A H AEES Qs o wedel o dHLe 1/2MSHA] TDZ 50mg/L, 2ol& dHL &
dujx] o] TDZ 1.0mg/L ZoA AEEC] 7MY =AU, 589 45 o dHLS
m-hyponex®] 2] TDZ 25mg/L, 2tolF 2 4 5dul#] TDZ 25mg/L oA = AEES
HAao a8y e 2102 HE golF dAoy Az Aol 3] o] Fojx x| gktomn
o3]8 vHzAo] 5 degenerated H & AH}E AT A 24 T BxF o2 REH glo|&
#7017} 5T Bl wolE f718 8 RdsYo] ¥ Qo FAHHE AP 243
bulb 4 -& o]&3le] F7HEE S Attt AL =4S HAAS A5 AEE] 10% v vte
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- g .
I‘-' ! o "'_;'. := 1'; ';':
id i e =T - | _._ =L T

L dpmRy CHRN TeTeE-m
LE FTPes | " HE N LR T . I rep Wl g
T CEE
L) '} Ba Ex
76 THEETE(EE, T3He AEe Ay 249 sy v

T} LED A (A3, FAg, AAg)o] Taed dne] &sh&o nAs &3
O ANPEFF | THTHFLE, 73D
O APAE : TejrAW, FE
O Al@A el @ LED Zd (A g 2 2 3)u] L
O ZAME ¢ GRel, G5, 2, 25 AATA, AZTAF 5

"naF THwE Huw

920 ToFH 3 E(5S, 73 Fuddd wE =343 (A; White, B; Blue, C;Red)

AEFAzANA LEDZEY F77F oagd nAE JFe 457 & Fu
White LED, Blue LED, Red LED9] 37}%] 4 oA TxFd mg, 735 AlFAEZ
st F3la &S AT F g mE JFA G aE e, ¢, 2, L, AA
T, Az DA Fol A A= vuHdrh FEimi SR A Ao IS e 1ol A

_ o .

o3t A7 H e 1309 & FFAE AL AASEA T 2 4|
7V 74 gol AlgErg o, A4 v FRART AAFAA =4 Uitk 23] A4S
Blue LED$} Red LED3 ol 4] White LEDZ Xt} A%l
gttt AAFS Blue LED® A olA 7S =4 UEbRaL, 2z

7 Red LED¥°l 4 White LED3Et o] BAHTHIHY). TxxdEFFT T3tedAAe= o 2o
o A # A A - F F WHIE FAsHA] o v kst A Yt Red LED3 A 1 A%

HE Aow et 9= vE % Al H3) Blue LED#olA © @Wol yvetwtith 1
23 %42 Blue LED#3} Red LED# ¢l 4 White LED# R} o] 25 %lon, 5=
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& Fx70H5Y Red LEDF st A o Btk AAF2 Blue LED, Red LED¥ 231 °] White
LED Ja‘ A EY £& A5 YEdY Az 2= b2 LEDRF A2l vls| Blue LED
Foll A wadvh ol de] AdelM H=FHolM T=E ool AHEE= 3 232 Blue
LED7} AR AoR AaEArt o g9 4 AR fHE ol & Aew Ad
A},
LR T
= L E
il . i 1
LE
8 - -1
i =i B 1
Lo TP i b IO
= = i :..: L . 2 * -
1 L "= L=l
L] e
i Pa
5 B ~ 5
; "peg - g
AT nAN AR uAR i NRE AL RAE RAR | NRE AR oo
[ T LT R i i L Hi gl [l ]

1921, LED3 el me a5, 73h) 9y

gh A& ol B4 pHEAC wE 3} Bladd
O ANFEFT @ THTH(FE, 73D
O AT : Zglrad, 1
O AldA4g : pH6 =, pH8 =, pHI0 &, A3}
O AMNE 1 FRol, A%, T, oF, AAF, A2TASF 5
TaED w8k A Beets 2o tekd pHEZ (pHS, pHS, pHI0, A 8k4)0] =8t & 14|
T 9gs dotry 98 5 a5 AMEE AETF el w3 v At 1 A4y
T A BRo] o] A o) thE 7o vlE) pH8 ol A M @ol 4lgs T
4= pHS, pH10 A A e 211 Y B FX3 vedon 249 492 pHS, pH10°]
A b A e T 24 pHI0O A 7 were ) AAIFe] 45 pHI0E AN A 7Hg
¥E FAE et AR5 E pHeol A 7 =gkow pHS, A sk A zddAm v
A Az go]l E TEETY A4S dZole NS 2N A Bol AFEA L, 4
T pHIOZ A 7HE =2 FX5 Yebldth <2 pHI0¥ A8k A elell Al vl = A
AFsrg on, G Aag 2hAA M Btk AAF S pH10% A2 7+ =2
TAE UEtHon A2 AT = pHIS Al Qs oA A S Bt ST 5%
I -8} 5 pHS, pH109] &Ze|s A FolM £3ago] =4 Ueston Axrrlex 7H
=t aYus FaEd £ Al LA A B o] A Ao pukdr
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m-hyponex#f #] ol wprpr}ol 2Hap FE Kol Eeair M7k = Aol H
| =kt ol e AnE dAE maTw Aed Ay 19149 2o

3

BE R
=% 2fol & =7 2fo| & S4 (m-hyponexHj
C:} {m-hyponextf I::} l::> A + BRI
Bulk) pA)] Xl + X} 60g 30g + Z=E}
20g)

i)
[>

ToTEs A MIETd FE T 9, dFH, 3 589 UHAE Qe E &
2 7 25 gz st FHE
ZAS AHALE AFRE F9E R vFEZE RNeasy Plant mini Kit(QIAGEN)Z
AFg3to] total RNAS FE8th. +E ¥ total RNAE
primerEs AF&£3Fo] 42°C 1A17F reverse transcriptions 3] cDNAE A3t th o] % W3t
AEoA &3 #HAE F UdE Helgx 3F[ORSV(Odontoglossum  ringspot virus),
CymMV (Cymbidium mosaic virus), OFV(Orchids fleck virus)lol ™3 primer set(3%1) A&
3t ORSV+ denaturation 37 94Col A 2%-7F WHS % denaturation #74 94Tl A 30%,
annealing ¥4 50ColA 1%, extension ¥4 72CoA 1S = 30 33 3, extension 774
72CAA 1087 Wk AAFAJAT. CymMVE  denaturation A 94ColA 287 & &
denaturation ¥4 94Tl A 30%, annealing 4 50Co A 1%, extension 4 72T A 1&
S % 30 3|3k 3 extension A 72TCoA 1083F WAl AFAE. OFViE denaturation 374
MTANA 283+ ¥H8 T denaturation A 94Tl A 30%, annealing I8 56ColA 45%,
extension A 72TColA 18-S & 3533 % extensiond}d 72TCoA 1082 ZdoA PCR<
T3t

)

i

vial gene specific primer<} oligo(dT)
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31, vfol# 2~ A8 primer set G714 E

E q 5-ACG CAC AAT CTG ATT CGT ATT
ORSV (Odontoglossum orwor GAA-3’
ringspot virus) 5-TAT CAA CGT TAT TTT CCT AAA
Reverse
TAT-3’
F q 5-ACA ATA ATT TGA AAT AAT CAT
CymMV (Cymbidium orwor GGG A-3'
mosaic virus) 5'-AAA ACC ACA CGC CTT ATT AAG TTT
Reverse Gog’
5-TGC AGG AAT ATA GCC GAC ATG
Forword
OFV(Orchids fleck virus) T3
rehids Heck vitus 5-AAC TGG AAG AAT TCG CGG CGG CAG
Reverse
GAA T(18)-3’

27, WSS gholE 7S 9]83F ORSV(Odontoglossum ringspot virus, +ssRNA) A4
(M; 100bp ladder, 1, 73k 2; 7312, 3; 7313, 4, %1, 5 ¥22, 6, 523, 7;941, &
d A2, 9 A3 10; ©A1, 11, @2, 12, T¥93).

- 168 -



+8 & q% e

i [ | [ | 11 1
M 1 2 3 4 5 & 7 § §F 101112 M

928, vl golF 2 S o] &3 CymMV(Cymbidium mosaic virus, +ssRNA)
A7 (M; 100bp ladder, 1; 7-3H 2; 7312, 3; 7813, 4; 51, 5 F2, 6, 53, 7,441, §;
d 2, 9 <3 10, ©{1, 11; ©HE2, 12; T93).

T 5 a3 oTE
r 1 T 11 1T 1
M 1 2 3 45 & 7 88 WlLll2a W

2929, wjgsel golE AL o]83 OFV(Orchids Fleck virus, —ssRNA) 774 (M; 100bp ladder,
1, 73 25 7312, 3; 7313, 4 %1, 5 522, 6, F%3, ;elH1, 8 AF2, 9; o H3
10, &1, 11; @92, 12; ©<33).

T A e ) golEe] ORSV AAAE ©el 39S Aslela =¥ wolds zaw
Stk CymMV AARIAE GARA B wtelelsst WEHA @9vH1d 15, 16). OFV
Arbl A= -3k 39, 51, dF2, 33, @52, TA344 OFVE FA == band(800bp)7}
FH ATHIYIT). AT HgolA= OFV7E SesA ergivh Eebrame] Fgow 49
A z7lel whold s AALE ANl oGHA e AAE el DFFAA Ao @
Aoz wedn,
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Aol N £FF BFLEE volgs Aol 3

17

=R AN w2 1 2, 10W, 8= 1, 3, 6, 7, 9, 10914 ORSVE FAH+=
band(528bp) 7+ 2ele] HUTHLH18). CymMV HARAIA = e 3, 74, 8k 9l o]
28 FASHE F34F band(716bp)7h SRJAEATHLH19). OFV AAbel A = =5&-& vpole]s2
FAE = band7t FAHA Fgom Fah= 6, THAA vpelzlxa2 FAFE band(800bp) 7k
FAEAHLH20). vholel = HAAE TS FallM holF2 AF OFV HAS F7h2 dAsho]
Holef 2ol ZFEH A FE FolEFE AW AbSsloF & Ao melth

2930, 24

ladder, 1710;

3t 2 2] ORSV(Odontoglossum ringspot virus, +ssRNA) 74 (M; 100bp

Hy o

3y)

33l 24 §F9 359 CymMV(Cymbidium mosaic virus, +ssRNA) #HAM; 100bp

ladder, 1710; <=3}%)
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3t 82 2] OFV(Orchids Fleck virus, —ssRNA) 7% (M; 100bp
ladder,1710; <=3})
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A Fol A=A vskth 249 49 Blue LED9} Red LEDJMW White LED# 5.
o Ao, Z4= White LEDZol A 7} @okth A2 Blue LED A ] ol A
2 = gebwa, A% A= Blue LED# 3 Red LED# el A White LED 3%

O THTHEFE ?5}01“1“ Adole] A5 FA & WstE gl xPon
n] kst A LrE Red LED%OHH o AL £ ZA= el #ls Blue LED
Folqd o ol yebyth gl %2 Blue LED# ¥ Red LED3 o4 White LED
FE o AFEden, 4= e FXAET Red LED# sl A o] Btk AAF
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B A2 AR A% ol 4

<AN¥8 5> 1FE F A=k
TH Foll A wfolgf 2 HA

o X
7F s b B2 gl
O Hlolgl~ HAE primer set @714 4.
ORSV Forword | 5'-ACG CAC AAT CTG ATT CGT ATT GAA-3
(Odontoglossum
ringspot virus) Reverse | 5'-TAT CAA CGT TAT TTT CCT AAA TAT-3'
CymMV. | Forword | 5'-ACA ATA ATT TGA AAT AAT CAT GGG A-3'
(Cymbidium mosaic
virus) Reverse | 5'-AAA ACC ACA CGC CTT ATT AAG TTT G-3'
Forword | 5'-TGC AGG AAT ATA GCC GAC ATG TT-3'
(Onchids fleck virws) | 5-AAC TGG AAG AAT TCG CGG CGG CAG GAA
everse
T(18)-3'

T @2 RCR o} ORSV AAM100bp ladder, 175} 1, 293} 2 378} 3 435 1, 535¢ 2 6358 3 7370, &7,

] a = - B = L I - £ — B L]

T8 6. PCR o8 CymMV A8(M100bp ladder, 1:7-8} 1, 278} 2, 378} 3, 4558 1, 535 2, 6:35% 3, 7370, 81%)

1% 64. PCR o€ OFV A4 (M:100bp ladder, 1:7-8}F 1, 278} 2, 378} 3 4358 1, 535% 2, 6:5& 3, T-57M, 8<1%)

O ORSV AAMIAE 18 2352 2370 914 ol- ORSVE FAE = 44 band(528bp) 7} 22l o] =it
O CymMV #AAMIAME T3, 73 2,521,522 5% 3dfdA nlolgixzg FAHE = F4A4
band(716bp) 7} <15 ATt
O OFV At M= 73127813 51, 370, A ol A vpole 22 F A5 = #7344t band(800bp) 7+ 1= Stk
O oo A%z & u ojn FdE EFA go]FE f = TEZA AFES o w
Hojzm o] otd go]F TR FTAS AYstu #FdH EFe HIA TS A EA
gto] &S SR eof grtal ek,

2,
£ W
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ol f 1 ¥ 1
M 1 2 2 4 5 & 7 8 % 10 1112 M

19 65, wjdEel go]E x2S o] 83k ORSV(Odontoglossum ringspot virus, +ssRNA)
A4 M; 100bp ladder, 1; 78} 2, 312, 3; 7313, 4, =51, 5 H22, 6, ¥3, 7;441, &;
dd2, 9 oAH3 10, @1, 11; @92, 12, ©+33)

2 i of 4 p=a ]
I 10 1
M 1 2 3 4 8 & T 8 @ 10 1112 M

a9 66. Mgl golF 2 S o] 83 CymMV(Cymbidium mosaic virus, +ssRNA)
A (M; 100bp ladder, 1; +3H 2; 7312, 3; 7313, 4, =21, 5, 22, 6, =3, 7,441, §
a2, 9 A3 10; &A1, 11, 92, 12, ©93)

- & g “uE e
] LI | 1 I L 1
M 1 2 3 4 5 & 7 8 9 10 1112 M

a9 67. MlgFd gholE Z2 S o] 83k OFV(Orchids Fleck virus, —ssRNA) 74 (M; 100bp
ladder, 1, +3H 2; 7312, 3; 7313, 4, %1 5 I%2, 6, 53, 7,441, 8 dH2, 9, AH3 10;
o, 92, 12; ©@E3)

O wgFel FxEH golF 2AS A& ORSV, CymMV, OFV #AL 3 Az
ORSVE © ¢ 12014, OFVE 73} oA, &9 oA W=rp ddEor CymMVE 4
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17 68, 24 S5 <=3lH. o] ORSV(Odontoglossum ringspot virus, +ssRNA) 724 100bp ladder, 1710; <=315)

I3 6. 24 9 =312 CymMV(Cymbidium nosaic virus, +ssRNA) A4V 100bp ladder, 1710; <=318)

9] OFV(Orchids Fleck virus, —ssRNA) A (M; 100bp ladder, 1710; <3%}5)

a9 70. &4 55 3tue]

O 24 58 BF(xE T3HE FE ORSV, CymMV, OFV #HA S 6& A3
ORSV, CymMV, OFV2] nfolgf2 =7} Ao el o OFVY 4§ ZFoAs

AEHA =

O wlolglazgtel mEANE 2AMG AR AFeA ook S BERE A
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a9 72, ToEH A HAA= o] k7| E9] Polar Derivative Pattern #4

O &7|vy BAA3 o5 7fA = retention time 5.9%, 6.9%, 7.7%, 823, 9.030l A
A7 Eo R FAE = peak’t UEFS AL £343 7§ retention time 6.9%, 74%, 71.7%,
7z Mg A el shmEd A A M= ARG FEje] Fr]eiE ol

O HAAF 2] polar derivative diagram= &3 v uwsjE A3} SF59 M)A
S 2 retention time 7.7%, 82% peakEs X &3t
o 7 - N FS BAFAT A% GC/MSE AHE-3F
A4S Sl RS S Z4E peakso]l oW FVIAHEJNA detet P}
5= o

RN o o
2 Arg3of & Roz AzbHET
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4. GC/MSE

e i s
gl M i S P | B [T R J-j- -d ,.'L._.'. R ==
o = — — . -le
e I .
._'\' ——— — ll .I — .|.-II'l !‘L ] - = -
am; | [
1 do i e L I.h*“-]' Al
- - - i} 2 - . -
w1 |
L e | S 1 = = L
= - =
a9 73 GC/MSE o8& 374 3
. = . e} == B e =
(A5, B&at, CHAFTA, D4 EB)
= i)
O Tx+d GC/MS 4
Area% Quality Area% Quality
Components RT? v « Components RT? v .
Isovaleral 2.2767 0.1275 49 2-Pentylfuran 11.452 0.0961 60
Hexanal 5.3378 0.2508 50 2,4-Heptadienal 11.6454 0.0457 60
Benzaldehyde 10.4931 0.1321 46 Benzyl alcohol 12.9126 0.595 94
2-Pentylfuran 11.4518 0.2106 64 Phenylacetaldehyde 13.2212 0.0799 52
2,4-Heptadienal 12.0977 0.1879 64 4,8-Dimethyl-1,3,7-Nonatriene 15.4141 0.2828 81
Benzyl alcohol 12.9165 0.5725 94 B-Farnesene 24.9596 1.7945 97
Benzeneacetaldehyde 13.221 0.6244 81 a-Farnesene 25.8976 0.9734 95
2—Nc.>nen|al 12'60:7 0'2‘214: 41 a-Farnesene 26.2433 1.3643 97
ﬁ“a'ac"l 15'g292 00'521:2 27 B-Bisabolene 26.3502 0.1377 9%
Pzgﬁg:e narse Ootad o a-Bisabolene 27.169 0.1385 64
1,4-Dimethoxybenzene 16.9568  0.2096 50 B-Pinene 276463 75.1487 60
p-Creosol 17 8455 0.1815 83 y-Caryophyllene 27.8767 0.1621 53
1,2,4-Trimethoxybenzene 22.8034 0.5808 96 B-Bisabolene 27.9384 0.0224 45
B-Farnesene 24.9552 1.4502 97 Methyl jasmonate 29.6911 0.6044 99
a-Farnesene 26.2431 0.8525 96 Methyl jasmonate 30.3865 2.3872 99
Farnesol 27.6337 67.9374 80 Nerolidol 31.2628 8.5673 91
Methyl jasmonate 30.3863 0.2984 93 a-Farnesene 31.5262 0.0211 48
2,4-Lutidene 31.0158 0.4042 52 Farnesal 31.7195 0.122 38
B-Bisabolene 31.2832 1.0298 86 B-Farnesene 33.7315 0.3144 70

z retention time

y GC peak area

X accuracy of component

a9 73 e FEARF -5, 84D
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£l

O %4%F GC/MS #4

Area% Quality
Components RT” Area%” Quality™ Components RT” v X
Methyl heptenone 11.3185 0.1118 56 Hexanal 5.3425 1.046 35
Benxyl alcohol 12.919 0.0594 91
Perillene 15.4205 1.5753 90
1,4-Dimethoxybenzene 16.951 0.2751 9% Methyl heptenone 1.3125  3.0815 %
Orcinol dimethyl ether 19.9669 0.3463 93 2-Pentylfuran 11.4523 0.5615 30
1,2,4-Trimethoxybenzene 22.81 0.6151 94
a-Cedrene 23.3366 0.0805 43 Benzyl alcohol 12.9129 10.493 96
a-Farnesene 24.0319 2.1645 98
o-Santalene 24.1718 0.143 9% Phenylacetaldehyde 13.2215 1.2368 60
B-Caryophyllene 24.2911 0.3259 99 Eryngial 13.6124 0.5952 38
trans-a-Bergamotene 24.5586 15.9211 91
B-Farnesene 24.7314 0.27 90 Guaiacol 14.6862 23.3779 95
B-Farnesene 24.9577 3.0845 96
B—Santalene 25.2169 0.192 86 Perillene 15.4186 4.2748 87
y-Curcumene 25.6407 0.2479 89 Veratrol 16.4019 0.4601 64
a-Curcumene 25.723 0.4087 99
a-Farnesene 25.8999 1.2093 95 1,4-Dimethoxybenzene  16.9492 12.5864 96
Aromadendren 25.9945 0.2142 96
a-Selinene 26.2126 4.0226 98 a-Zingiberene 24.03 0.5968 27
B-Bisabolene 26.3566 0.4735 95
a-Cedrene 26.4265 21832 20 B-Caryophyllen 24.2934 3.8494 99
B-Farnesene 26.5787 0.1232 70 trans-o-Bergamotene 24.5526 4.2932 72
Guaiazulene 27.0108 1.8879 83
o-Bisabolene 27.1589 0.2207 98 Nerylacetone 24.890 1.0621 35
B-Caryophyllene 27.6485 58.3845 70
o-Farnesene 27.8748 0.1121 78 B-Farnesene 24.9558 1.069 46
B-Selinene 27.8871 0.0778 o trans-Nerolidol 276343 1.1497 46
Geranyl Linalool Isomer 27.9489 0.2462 72
Methyl jasmonate 29.6892 0.4546 99 Methyl jasmonate 29.6915 5.0851 96
a-Longipinene 30.2612 0.0894 50
Methyl jasmonate 30.3887 0.4044 99 Methyl jasmonate 30.395 1.3786 50
Nerolidol 31.265 2.6235 91
B-Caryophyllene 31.4626 0.0093 50 B-Farnesene 312673 6.4685 8
Farnesol 31.73 0.0494 58 B-Famesene 33.7359  3.0776 83
Farnesol 33.7296 0.2283 87

7 retention time,

y GC peak area,

X accuracy of component

a8 75 s FEAEF-SAHAFTA -S54 FB)
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'] A T8 A EZE isovaleral, hexanal, benzaldehyde, 2-pentylfuran,
2,4-heptadienal, benzyl alcohol, benzeneacetaldehyde, 2—nonenal, guaiacol, nonanal, perillene,
1,4-dimethoxybenzene, p—creosol, 1,2,4-trimethoxybenzene, B-farnesene, a-farnesene,
farnesol, methyl jasmonate, 2,4-lutidene, B-bisabolene 5°] AZ% %o RT 27.63%°
YUEld farnesolo] 8 7R o w A7ty

g2 o] AS FQ IHAHEAEZE 2-pentylfuran, 2,4-heptadienal, benzyl Alcohol,
phenylacetaldehyde, 4,8-dimethyl-1,3,7-nonatriene, B-farnesene, a—farnesene, 3-bisabolene,
a-hisabolene, B-pinene, y-caryophyllene, methyl jasmonate, nerolidol, farnesal 5°] H&% o,
RT 27.65%° YEd B-pinenec] & 7] AEo=2 A7t

'SAZAY A F9 WA EARZ methyl heptenone, benxyl alcohol, perillene,
1,4-dimethoxybenzene, orcinol dimethyl ether, 1,24-trimethoxybenzene, a —cedrene, a—farnesene,
a-santalene, B-caryophyllene, trans—a-bergamotene, B—farnesene, B-santalene, y—curcumene,
a-curcumene, aromadendren, a-selinene, B-bisabolene, guaiazulene, a-bisabolene, [3—selinene,
geranyl linalool isomer, methyl jasmonate, a-longipinene, nerolidol, farnesol 5©¢] H&E=% oM,
RT 24.29%, 27.65%, 31.46x°| YElt B-caryophyllene®] 8 7|7 o2 A7zt
'FATB Y A9 T2 IAHEAR 7|2 hexanal, methyl heptenone, 2-pentylfuran,
benzyl alcohol, phenylacetaldehyde, eryngial, guaiacol, perillene, veratrol, 1,4-dimethoxybenzene,
a-zingiberene, B-caryophyllen, trans—a-bergamotene, nerylacetone, B—farnesene, trans—nerolidol,
methyl jasmonate 5°] AE5 QoW RT 146930 YeERd guaiacole] F8 d7|dEo 7 A7y,
GC/MS #4943 2 JAEAR "5 5" 9] 7% famesol(67.94%), '&AV 2] 7-9- B-pinene
(75.15%0), 'SAFA' 2] 79 B-caryophyllen(58.38%), '5AEB' 2] -9~ guaiacol(23.38%)°] HE=%H.
B, B A BAEA G GRSl ‘[FAHATAY FHETB A HAEHAL

1% FEo® WA trans-a-bergamotenes FHarE Tk wuj oA feE Aow FAE.
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