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HZEo| Me ZI Daewangchune 2<% @Z0| 8.6cmZ 7t
Hyangdan®| #d< ¥Z0| 3cmZ 7+&
2 EohEQACE,

, RSy g=
Cultivar (cm) (cm)
Daewangchun 11.5 8.6
Songrak 9.0 5.3
Honggarosu 10.2 6.0
Hwahap 6.7 4.4
Dongcheol 5.9 3.5
Youngcheol 9.0 8.7
Daemang 9.5 6.0
Samchully 8.0 4.4
Jina 9.3 6.3
Saehan 8.0 4.4
Moonwon 6.5 4.0
Unique 5.5 3.5
Oksan 8.0 6.0
Fullcherimsu 7.5 4.2

I 29 Zrh



Hyangdan 5.0 3.0

Taewhagang 6.5 3.4

Cerenade 8.0 4.0

Bravo 5.5 5.2

Arirang 7.5 7.0

Jukjang 5.3 4.0
a2 oty 117, EtalE 57, mE Yol 47HE 50% O|&t0| t&o|Apct FMel =22 of F 137K,
HEF 67, =5 12 olF7t ACt FXe Y2 20EFT ZF FME LIEHGCH M2 HEE
SZAo|Uct FHol =2 mpatol 117hE JHE Btend, actg0l =HXE 770, AAXI= 27HHCh

(% 2).

T 2. A&

=3 =k M P | 4 e
Daewangchun che o & X = =&
Songr ak Etels HESF X = bA
Honggarosu Etel s HEF F=PS| = afatb
Hwahap oy of & F=PS| = afatb
Dongcheo| oy of & F=PS| = afatb
Youngcheol = HEF A = =M A
Daemang Bt HEF A = =M A
Samchul Iy Ete s HEF o = o H %]
Jina g HEF E=pS| = =AR
Saehan o & o & X = abA
Moonwon =t o & X = of A %|
Unique che o & X = =M A
Oksan = o & X = abA
Ful Icher imsu o & o & X = bA
Hyangdan o &y of & F=PS| = afab
Taewhagang Etely of & A = afatb
Cerenade o &y of & F=PS| = afatb
Bravo = ol & A = =M A
Arirang e of & F=PS| = afab
Jukjang = =5 A = =M A

=R et 223 FFEES 207HK| 9 2o EMEAME2 ¥ 33 £t
2ol A2 =t 16.4cmAlM =[X 7cm AFO| 2 CEFSEA| LIEFGCE. DaewangchunOl 16.4cmzZ 7H& Zd
o0 HyangdanO| 7cmZ 7% =rtch, stEbERD}
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Flower

H. syriacus ‘Oksan”

A
H. syriacus ‘Taewhagang”
-’ :

H. syriacus 'Arirang’

ag 3. Al

H. syriacus ‘Jukijoong’
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. BtEdtola HIAE diX|e =AM

FH
N

M

o

I-%l:

I
ok

Sucrose (g/L) 15
Boric acid (mg/L) 20
pH 5.8
Agar g/L 7

18 5. H. syriacsu 'Gangneung'®| st2gtols HIAE,

i
e
0z

HAEE =My Moz HMstol FHsI¥on] Hit= ¥ 52F &t JH&E =2 3&
olM 82 H. syriacus 'Blue Bird'2 90%% 20, JI& 2 SEJAMES H moscheutos 'Luna Red' 2
45%=2 L}EFGCE, 2|3 H. sinosyriacus  ‘Seobong’ 2| A< 80%, H. sp. ‘Baekryungdo’ 2 A<

75%, H. syriacus ‘Gangneung’ &l 4% 70%, H. syriacus ‘Hongjin’ & 66%, H. syriacus
‘Shintaeyang’ 65%, H. paramutabilis 55%2] =22 LIEFGICE.

st

r

Mo

~sh2groly HlAE

SAA HIX|E 0| &%t 2hE wotd HAE ZIl= ¥ 52F ZrCh. shEHolEe] AR JE =2 A
H. sinosyriacus ‘Seobong 22 60%H 20, HH2 JIE SHe W H. moscheutos 'Luna Red' 2 14
%Fok, a2l A syriacus ‘Blue Bird = 55%, H. sp. ‘Baekryungdo = 30%, H. syriacus

‘Gangneung’ 2 25%, H. syriacus ‘Shintaeyang’ 2 20%, H. syriacus ‘Hongjin’ & 17%Z LIES
Ct.

olet &2 stEgld H shZ otz o HAEZD of7he| Xol= UMUK 22 M0l =2 3HF 2
ot g2 A2z LER2n o] 2= 5 =2f2% MY J|=XERE ALSSH0] wefs galof
7lofgt Aolct,



* 5. ?TAS F3=e =2 odd & 2oty HAE

5 H ES stEAN st 2ot
(% (%)
H. syriacus ‘Gangneung’ 70 25
H. sp. ‘Baekryungdo’ 75 30
H. syriacus ‘Blue Bird’ 90 55
H. syriacus ‘Shintaeyang’ 65 20
H. syriacus ‘Hongjin’ 66 17
H. sinosyriacus ‘Seobong’ 80 60
H. moscheutos ‘Luna Red’ 45 14
H. paramutabilis 55 16
StEQIN + 2AH A E|AE | sfE9ofd : H3B03 HiX] HIAE

Ch. Flow cytometryoll 2|8t HiA 24

DNA &1 Al 37|= flow cytometry(Partec PA, Ploidy Analyzer, Sysmex, Kobe, Japan)E A}
&5t0] EAMSICE dHid EA2 FALE MEHE 5IHe| AL o2 S ALESHo AAISIRUCEH
X ozl 2= 1em2 7|2 Zeb H EZ|Ci#ol 53 Nuclei extraction buffer(sysmex) 500uLE
m nylon mesh filteroll Z2{LiACE. I = Staining buffer(sysmex) 2nlE 20
MAIZA Flow cytometer Z|AH0l st sl E EASIUCHIE 6). 2C s I7|= 2C =

ﬁ
Y $x/ BEE 2T BF EY 5xl) AL A AN

n
[}
ot
wW
7
=

Sl
HHWo

M oo 02 KOTE

ol
@

(Greilhuber et al., 2005). =& =X 2+ Raphanus sativus cv. Tetra |lowiecka (2C = 2.00 pg)

ALZ 3Tt

i iyt

, B ARHEL C: FEEYU, D : DAPI

a2 6. Flow cytometryoll

_‘I‘I_



HAE : Flow cytometry24] &x|, F: s|AETIH.

ol
ok

2) 23

)

Flow cytometryoll 2lst 2235 & ¥ =
moscheutos@t H. moscheutos ‘Luna Red’
of 2 AlHoM Flow cytometryZ2 £4Mst & 2 EF2 25 MY 1000|A = I E LIEtLAUCEH

D inl

Flow cytometryed ZuE ZHZE F£4 Zot= ¥ e ot o=
stz oy

H. moscheutos?| 72 DNAEIZE2 2014.88 MopSio{ 1 0|2lel B E Z1f ZZo| DNAEIEI2 2+71o]

Ol UApSL} ZF 4000 Mop oM 2 LIEMGCE. CHETFQ H. moscheutosel 2 o|o| 2dfxd = 2z
M gon{ o|et &S DNAEE 2AM ZHIE ZHE 2 Al"ol A= A syriacus 'Gangneung',
Hibiscus sp. 'Baekryungdo', AH. syriacus 'Blue Bird', H. syriacus 'Shintaeyang', H. syriacus

'Hongjin', H. sinosyriacus 'Seobong', H. paramutabilis 25 48lH 2 FHE QAC}.

Rl

H

A B* C*

D ¥ g v

G* H* |+1

No. of nuclei

Relative DNA content
a8 7. £33 Flow cytometry &4 Z3t. A : H. moscheutos(Control), B : H. syriacus
'‘Gangneung', C : Hibiscus sp. 'Baekryungdo', D : H. syriacus 'Blue Bird', E : H. syriacus
'‘Shintaeyang', F : H. syriacus 'Hongjin', G : H. sinosyriacus 'Seobong', H : H. moscheutos

‘Luna Red’, | : H. paramutabilis.
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¥ 6. Flow cytometry2Aol 2|t =& DNATZ 2 of=M EA 21}

s HES =4 b=
Mbp Pg

H. moscheutos ‘Luna Red’ (Control) 2014.88 2.06 24 &

H. syriacus ‘Gangneung’ 4065.88 4.06 A |

H. sp. 'Baekryungdo' 4066.04 4.08 A &

H. syriacus 'Blue Bird' 4014.88 4.02 48 A|

H. syriacus 'Shinateyang' 4026.41 418 Al x|

H. syriacus 'Hongjin' 4333.25 4.29 A4l A

H. sinosyriacus 'Seobong' 4077.04 411 AHl |

H. paramutabilis 4096.41 4.28 A4l A
2. FISH(fluorescence in situ hybridization) &4

Flow cytometryoll 2|5t Bi=M EM2 FMA &HS 2HE FH5H7| 2ol Yetet i &l
57| Rl = = EHE HMA 2| FISH &40 2[et 55 rDNAS| &felo| Esict.

A
Mztg @lslf, AAet #2|E AMF St XMEs =2 He2lo 22 ESSE 27t S/RTE T
M50 enzyme mixture {0.3% pectolyase (Duchefa, Haarlem, The Netherlands), 0.3% cellulose
(Duchefa), and 0.3% cytohelicase (Sigma, St. Louis, MO, USA)}Z 37° CollA 4087+ QIFAHOlE 5t
Ct. Enzyme mixtureol X2|5tod ¢dsfal H2[E 7 Ret £2to|=of 22|12 H=E 0l 8d 2P =% 0|
e ook FEoH &1 so MfE2 HMAHSUCE. £2tol= & 60% acetic acid 20uL &
tstol M=ZE S20| =0 Zl t2 A=xsiQict oix|2e =, HZHSE £210]
| 17 uL DAPIE X2|lsto H Zsdo|d (BX61, Japan)2 =2 HEHSHO HAY

do| xS mptstict.

ol

v
ar
frw

I
=05
B

Ul

< SEo|=EE
C=
—_=

0‘3.'_' e

- Fluorescence in situ hybridization (FISH)

FISH 242 Lim et al. (2001)2] Z#Hof whab okziel B E WHo = £AlSICE EISFAUAE
Z2to|=ofl 99ul 2Xxssc2t 1ul RNase AS(DNase-free,100ug/uL) S Z&st U S XMststl HH &
2t0|EE T 37C2| humid chamberdAl 1A|ZF St Me|stREt, O = 2Xssc 8ol 2+2f 584 3
3| Mot 2Xssc EMO|A F=AM St £2l0|EE 4% paraformaldehyde &40 102 =¢t X2lstl

70%, 90%, 100% Ethanololl Z+Zf 3EM A2 M2|st  HA=sIUC

Hybridization mixture(Formamide 20ul, 50% SDS 8ul, 5s rDNA 2.5ul, 18s rDNA 2.5ul, 10% SDS
1ul, HS(Blocking DNA) 1ul, &/ % 5ul)& 70COolAM 52, ice potdlAl 158 MEISIUCE MXHZE &
tH &2l0| =0l Hybridization mixture 40ulE EOEz| HH £2l0|=E Hct HH &2I0|EE
S o 7IZE MAMNFACH. HH £2l0|EE H2 £210|E+= 80T M 58 =S¢t Hybridizationgt
= humid chamberoll €0{ 37CZ 16A|2+ X 2|5t Ch.

Hybridization2 OFZl £2t0|=E incubatorollA 74U 2Xssc buffer2 5&7F washingst = 42C2|
0.1xssc bufferollA shakingsttd 3027t X2IstUCt. O = 2Xssc bufferol 5& X2l = buffer
1(10xDetection Buffer 100ml + ddH20)oll 527 XM2|stl Zd=st¥ et =3tet Detection solution(1%
Blocking buffer 98ul, CY3 1ul, AD 1ul)S slidedl 100ulE 524311 humid chamberoll '20{ 37°CollA
502 ¢t Mzlstdct. 377 C 2 1xssc N0 2tzt 524 3% washingstH et 70%, 90%, 100%

_13_



Ethanololl Zt2f 324 =AMUZ Xa2lgt & LAtefol|l A A= CE.

4" 6-diamidino-2-phenylindole (DAPI)2} Vectashield(Vector Laboratories, Burlingame, CA, USA)
£ 2:10022 =get 8ds &2tol=o HOER = HH £2l0|=E E 0o Nikon BX 61 fluorescence
microscope (Tokyo, Japan)E AtSasl ZHESIUCEH Probe signale2 UV HHEZEHZE EAMEQo0

Cytovision 2ZEQ{E E3l 55 rDNA, 18S rDNA signal2 o|o|X|&t StFCH 28 8).
-y 2y
e 2AM2 sl & EMZA 72 FMAME T8l 5742 MZE ALESIUCE. Zt2he| FHAA Zol=
Cytovision &2ZEQJO{E ALSal| ZSHSIR 0] HAMF ZHujE2 short arme| ZO|E 7|E2=2 SIUCH
(Lim et al. 2001). HA4X SEf= short armoll CH S long arme| Z o2 H|of w2} 2F5HACH Levan,
1964) .
. Direct
Fluorescence ,, .. b
(B) Fragmentation
J'n SItU labeling A of blocking DNA
hybridization U e
m (C) Slide preparation ‘
(D) Probe ‘ (D) Denaturation of
denaturation < blocking DNA
Chromosome preparation virrrirreiviree e ; "-’-"‘I\ TrrTeTTTTTYYIYYYTYYY
el //-’/ o : FYTITTPTTTITTrveITTg
+ (E) Addition of the “~ / S o

hybridization mixture 64 (F) Denaturation of
” . DNA

chr

Pre-treatment

I (G) In situ hybridization

Hybridization (W) Probe .], ;

detection

Detection \ /
(J) Visualization in
a microscope 2
K &  Non-Nuorescent labeling molecule
aryOtype §  PFluorochiome
z Antibody associated 1o a Muorochiome

8 8. FISH &4 oty

(1) Unlabeled DNA

- HMAH
HAX HZAol o|st FM L ZBot= a8 9F Zot. A moscheutos 'Luna Red'el FAM| == 387

(oz]
2 Jt& MAcH B 9-G). kSOl H. sinosyriacus 'Seobong' @2 807K 0i(2E 9-F), A
paramutabilise 8470( & 9-H), H. syriacus 'Blue Bird' (& 9-C), 'Shintaeyang' (28 9-D)2 =
5 84719 MM =Z SMAHE XD JUAAJAKXIZH, 'Gangneung' (28 9-A) Tk 'Hongjin' (28 9-E)2 887H,
'‘Baekryungdo' = 90702 MM Z FMA b 742 BUpCHIE 9-B).

FISH £4

AAME FISH 24 Z3t= a8 97 Zch. 55 (DNA FMXIZH =M 2ol A H. syriacus,
Gangneung', Hibiscus sp. 'Baekryungdo', H. syriacus 'Blue Bird', H. syriacus 'Shintaeyang', H.
syriacus 'Hongjin', H. sinosyriacus 'Seobong', % H. moscheutos 'Luna Red'OlAl= 25 270E

JIX| AU L} H. paramutabilisoll A= 4742 55 rDNAZF ol M Ehel=|ich( a2 9, E 6). 18S rDNA

ar

_14_



FHXZEH( MM H2)e| B H syriacus, 'Gangneung', H. syriacus 'Blue Bird', H. syriacus
'‘Shintaeyang', H. syriacus 'Hongjin'diM= =5 4707f, H. sinosyriacus  'Seobong', % AH.
moscheutos 'Luna Red'olM= 25 670W7F, H. paramutabilisolM= 10702 =[Che| 18S rDNAZ} 2ol =
ACHIE 9

FISH Z2

o

n
gg
JOJI_I
|0
T o

o

Msh Zob= F 6nf 2ot siE 242 55 rDNA2L 18S rDNAS| 2 X|& 2l
g 2 o ALEE ?THs £33 dds 24
syriacus, 'Gangneung', Hibiscus sp. 'Baekryungdo', H. syriacus 'Blue
Bird', % AH. moscheutos 'Luna Red'= 270 =25 short armoll <QIXISt¥}0, H  syriacus
'‘Shintaeyang', H. syriacus 'Hongjin', H. sinosyriacus 'Seobong', H. paramutabilisolAe= 270 =
5 long armoll ?IX[StFCt. 185 rDNAS| & H. syriacus, 'Gangneung', Hibiscus sp. 'Baekryungdo',
H. syriacus 'Hongjin', H. paramutabi/isOlA= short arm, long arm =50 EESIUSLL, A
syriacus 'Blue Bird', H. syriacus 'Shintaeyang', H. sinosyriacus 'Seobong'OllA{= short armoifl 2t
2EZ35t¥ 20, H. moscheutos 'Luna Red'dlM= 67 25 long armoil 2t 2 Z 3t
MK SHHEEA ZANE HiPo=z FMAHe MY ZI Zolet HEHE =Arst ZAnf
H.syriacus ‘Gangneung’ 2 A MY 71 Zete| Zol= 7.31um, 7HY 2 chete
5.11ume| Xtol2 LIEHGCH FAMH SH2 fIxl= SESAIE 2070, XESFESAAMIE 174,
SHAMIF 070Kt A sp.  ‘Baekryungdo 2 A M ZI = 6.85um, 7t& H2
Zol= 2.21umE 4.64ume| XO|2 LIEHGCEH FMAH Sl fxls SFSAIE 2270, =
Mot 2370, AHUctsAXMIE 07HUCEH. H. syriacus ‘Blue Bird® 2 A HMY ZI Eeteo|
7. um, 7HE e chekel Zole= 2.43umE 4.68ume| XHO| 2 LIERGCEH FAH S fX|=
SHAMIE 1870, ABSFESHAIE 2470, RS A IE 07HRCEE. A syriacus  ‘Shinateyang’ 2|
Mzl zhekel 4 7.43um, ZF& B2 chete] Zol= 2.01umZ 5.42ume| Xjo|Z LIEtGCH &
SHMIE 2070, XNEBFSH|AIE 2274, ALUCtSAMIE WAt A syriacus
‘Hongjin® 2o &% M 4 7.34um, 7H& He2 chetel Zol= 2.57umE 4.77ume| Xt
O|Z2 LIEtGCE. HMA SAe fxles SESEAIE 2670, ANABESAA T 1870, XLHS AT 0
WAL, H. sinosyriacus ‘Seobong 2ol A MY zZI Zete| Zol= 7.31um, JHE B2 Cf
= 3.18um= 4.13ume| XtO|Z2 LIEtGCE FMA SAHMel Xl SFESEAIE 2470, X=
2671, AFS AT 070K CE. A moschetous ‘Luna Red” 2 A M zZI Zheke]l Zo
748 B2 chte| Zol= 2.91umE 2.32ume| Ao|2 LEMGCEH FAH SAAM L fIXl= B
1270, AESFSAIE 670, NS RA I 1INACE. H. paramutabilis 2 s
= 7.60um, Z7H& E®2 ctetol Zol= 4.75umZ 2.85ume| AHO|2 LIEHGCEH HAHX S 2
AT 70, ANEBFESHMIE 1470, XLctSAHMIE 07HUCE.

o|e} Zto| 55 rDNAS| 2<% st Moz 2% jong arm, short arm o= $F Zof2t ¢ X|5FK|2t 18S
=

==
el
-
]
-

argrol 2o

AL

O =

_‘>|_|
N 4o

Z 0 o 2 o e o
40 HT fr e o

=
S
ol

=
HAel A= B

2

[=]

L

—

-
=
L

ofn
o

rDNAS| 2% &, E3d w2t AHol= UXIZE long arm, short arm OH{= §H&F E= AZEo| 2X|st= A
S =Z LIEtGten] ol AS7tel M S4do| ct2ck= A2 LIEtHCH ESH 55 DNAS| & Hi4
o UXN S AL U B AEe| ZI A paramutabilise| A 5S rDNAZF 4702 48 2 &l =
ooy 1O 2= 55 (DNAZL 2702 25 28iM 2 =l QUct FI35te] A HMA It B 377t
Ztol Mol SEME HEsts A2 Ao 7| 2ol XS Atolol= F35te| FAHM =2 uf
Mol M= xto|7} ok, 2 AMEo|lMEZ Flow cytometryel FX DNASIZIC =2 EASH bfjMol A
o

< H. syriacus 'Gangneung', Hibiscus sp. 'Baekryungdo', H. syriacus 'Blue Bird', H. syriacus
'‘Shintaeyang', H. syriacus 'Hongjin', H. sinosyriacus 'Seobong' 2 4HiXMZ2 FHERA L} FISHEA

21 25 2ufd 2 EHel= Aot w2t FIete| sid 2 HEA| HMA FISH 240 2|3 &elol &

0]

Stotd grebe 2ot
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9. F3= HMA2l FISH 24 &

l=
'Baekryungdo', 2n = 90, C : A.
=84. =M AL 55 rDNAE LIEM 2 &

(=)

AH
Al

Bird', 2n =84, D :

H. syriacus 'Gangneung' 2n = 88, B : H. sp.
H. syriacus 'Shintaeyang', 2n

185 rDNAS L}ERHCE Bar=5pm(1,0008H) .
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% 9. A&, E @ H. syriacus 'Hongjin' 2n = 88, F : H. sinosyriacus 'Seobong' 2n = 80, G : H.
moscheutos 'Luna Red', 2n = 38, H : H. paramutabilis 2n = 84. =AM 2 55 (DNAS L}IEf) 0 &
M A2 18S DNAE LIERACH Bar=5um(1,000H)) .

H 7. 3=t FISH @40l 2|5t 55 rDNA & 18S rDNAS| == & Fi.

5S rDNA®IX| 18S rDNA®I A
T A ES 5S 18S
rDNAS zhet =het rDNAZ zhet cHet
H. syriacus ‘Gangneung’ 2 0 2 4 2 2
H. spp. ‘Baekryungdo’ 2 0 2 6 4 2
H. syriacus ‘Blue Bird’ 2 0 2 4 0 4
H. syriacus ‘Shinateyang’ 2 2 0 4 0 4

_’|7_



H. syriacus ‘Hongjin’ 2 2 0 4
H. sinosyriacus ‘Seobong’ 2 2 0 6
H. moscheutos ‘Luna Red’ 2 0 2 6
H. paramutabilis 4 4 0 10

ST
H.syriacus ‘Gangneung’ 7.31 2.10 20 0
H. sp, ‘Baekryungdo’ 6.85 2.21 22 23
H. syriacus ‘Blue Bird’ 7.11 2.43 18 24
H. syriacus ‘Shinateyang’ 7.43 2.01 20 22
H. syriacus ‘Hongjin’ 7.34 2.57 26 18
H. sinosyriacus ‘Seobong’ 7.31 3.18 24 16
H. moschetous ‘Luna Red’ 5.23 2.91 12
H. paramutabilis 7.60 4.75 28
of, ZZtWEE 2| GISH(genomic in situ hybridization) &4

Sunfe| 4% &é‘“ﬂﬂH ( 1)7t 2222 FHMer wHjz2 LMTH ZHIX|E

Zgst usEAXE FESH| fsid= F712
o Q

o
chkEsr £ Q. 2 AMEHoAMeE B8 (Hibiscus para/ﬂufab//

Red” (Hibiscus moscheutos ‘Luna Red’ )& WwHHSI FMTH F1 HAE2 WE
?|5t0{ GISHEM S FsasIACt. Ao AIE=E AlEHM e JisiAe 252 O 1

_18_



Q Hibiscus paramutabilis ' Hibiscus moscheutos Luna Red’

F1-1 F1-2
a2 10. GISHEAMoO| AM2 = A paramutabilis (22)2F H. moscheutos ‘Luna Red” (H&2)2 7t
E ZFH(F1-1, F1-2)2| 7HstAle 2&.

ofz| AlMsE B2|Z i F 35t01 bromonaphthalene 2ol 4A|ZF 20°CollA 1AEFIGCH acte
acetic acid-ethanol 2 (1:3, v/v)ollA 12A1ZF DHEFIGCH 1™ & SFF0M 25 A2 g AY
of AFE3SH7| TRl 70% olEtE U Yo -207Co| 2&st¥ct  &2lol= M= {6, HAst #a

£ MF st M =2 #elod =2 AdEES 2x SFFE FAMSI0d enzyme mixture {0.3%
pectolyase (Duchefa, Haarlem, The Netherlands), 0.3% cellulose (Duchefa), and 0.3% cytohelicase
(Sigma, St. Louis, MO, USA)}= 37° CollA 4027+ 2l FH0lE STt Enzyme mixtureol X2|sto{ o

szl #e2lE WReE £2l0|=0 221 His2 0|86 2¥=Zo| wE s FE20H U1 E1| S
of THES MAHSIHCE. &2l0|= B 60% acetic acid 20uL & H7Isto] MZE £2fo|=o 2%
HZX = £2/0|EE M2 AXoIct. ofxX|He =z XA S £2t0|Eo 17 ulL DAPIE X2(sto] A
£2l0|EE E§2 F Hso|d (BX61, Japan) 22 2HESIo] HAMA 2| (X E metstCt.

o

-GISH (genomic in situ hybridization) 2

GISHEA 2| =HAIe} AL2E Aleknl A2 E 99 Zch. £2l0|=5 2x SSC(DNase-free, 100 u
L.mL-1)oll 23 = RNase AZ 37COlA 1A|ZF SOk MX{2|stn, 2x SSC 2445 SHS=Z 33| MASH =
4% T2} SHolAl 1022 D™A|IZHCE a2l £2}0|EE 5 ug.ml-1 pepsin SH|M 37CollA 1022t
XMelsta, &2t0|=E 2+2ZF 70%, 90%, 100% Ol EtE Al2|==2 B4sto{ Z7| AXAIZCH =435 89
(50%(v/v) Eto|2stEl ZE2olo|=, 10%(w/v) LHEE HAESZE A 2X SSC, 2-2.5ng)oll & ZEHA
(H.paramutabilisel uL-1 CIZA|AH ZEX| DNA & 25-100 ng. plL-1 Xt=k DNA) S FIIstod 22| &
HMAoff 2MstslYct. EMstE EMsE EE8E2S 74ColM 1022 HHAHAIZI T HZ0M 15227F Hi 2

-

|=

J:‘%O
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o
AM2(25TC)0lAM 2Xx SSC 2HEMHOoZ 9F =
XMolUct. HIQEICE ZEX|E DNA= M Hot ntl—dlgomgemnoi AE=Act. o}
= dino-2-phenylindole) 22 CHZ=QGAHSIFCE. 2|7}

‘?:.“”ﬂIE HZ BX 61 d&dn|Ze =2 &, IS

N
l_
=
~
_L
o
>
e}
o
=
—
N
P
o
[
3 0

E 9. GISHEA S| BHilE ARE Aot} AIRE.

Al oF A|._.?_E'.t

1EHA - M e
1 RNase A 1 pL/slide
2 2x SSC buffer 99 uL/slide
3 4% Paraformaldehyde 150 mlL/Jar
4 Ethanol series (70%, 90% and 100%) 150 mL/Jar

2CHA - 2M S
1 50% Dextran Sulphate 8 uL/slide
2 20x SSC buffer 4 ul/slide
3 Formamide 20 pL/slide
4 10% SDS 1 ul/slide
5 Genomic/ parental DNA A ul/slide
6 Herring Sperm (Blocking DNA) B ul/slide
7 DW C ul/slide

3EHA - AE
1 2x SSC 150 mlL/Jar
2 0.1x SSC 150 mlL/Jar
3 Buffer 1 150 mL/Jar
4 1% Blocking buffer 98 ulL/slide
5 CY3/ AD 2 ul/slide
6 Ethanol series (70%. 90% and 100%) 150/Jar

2) A+ &

10

H. paramutabilis2t H. moscheutos ‘Luna Red’

| S2twE =i (F1-1, F1-2)2 I H( Genomic in
situ hybridization) 24 Z3l= O8 113} Zct. ZE2Q A paramutabi/is2te] M == 2n=4x=82
N Fooy 2l H. moscheutos ‘Luna Red” 2| FMX =& 2n=2x=3871f UC}. ZTEI’L’S =oiel Fi1-1
I F1-2 25 M= 2n=3x=607H 2 Z =1} =2 GMI Lo A 120702 Hiel 607HE LIEFH U
o A

oh REo| HMAE MMoz HMsll B2HIE Fof HE GISHEAM S 2B F1-13} F1-2 25
= ol 2

2ol 1971e] HAMA (FM)E

F20M 41702 FAH (ZAH) of 82 ZHe=Z LIEtCt &7t
WHl= weiet ZAMSE e #ok ofu2t WHi7E ok stHEtE 3E0| Y=o 7t Ehol| Alof
ot= d7F ®oh, 2 M™M= GISHEMZ &5t0d H. paramutabilis2t H. moscheutos ‘Luna Red’
of ZZtuwuirt M3HMo=z O|FOA AZ =elsiQct. o|E &5t0] A2 A S SZtultf9
d4F o{FE SA| Yotg F U0 FI7|UH HE K2 X2 fe|u2t F3 3o cteksti
MEZ 2HM | 3t =X 9 MEF |40 7t Aol
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O 11. H. paramutabilis2t H. moscheutos ‘Luna Red’2| ZZtw & FOf(F1-1, F1-2)2 GISH
(Genomic /n situ hybridization) &4. 2% | : H. paramutabilis 2n=4x=82, L% 2| . H.
moscheutos Luna Red’ 2n=2x=38, 2/% o2l : F1-1 2n=3x=60, &% ofzll : F1-2 2n=3x=60.
MM HMo| HAMR = 22t H. paramutabilis?t H. moscheutos ‘Luna Red’ & LEHHCE,

= o
FHAL AtYo| E5et SZtu ol 22350 olF flshM= cf

7b M=z 2 g

-1l Hff

OpA

H. Syriacus, H. synosyriacus, H. moscheutos®| CILYst 2 EES ZEEOZ 5o 27x=¢H9|

_2’|_



el E AlA|SIQICEH WHf M3 E0| =2 2Md| AA|st¥en] Wil Eeo 2222 MEfe] ZEQ
T2 HAHS & EE2o| slEg =235 WHoz XIS ¢ dHoz nEn HES diflof
Mo Wl AAISHRCH =8 T wiHES Y| fd 2Us FAHL, EFols SR FE&2 dMs
s9 eSS o|Zst¥ct (a8 12).
-SXtuwbl FSXtotE
Stwd] T YME BAte dolsEZ LotET| f|sto{ FE HiT|ofAl 1% XtoEAMUEE
(NaOCl) S%of 52 SoF S, 70% OlEFS0| 102 =2t ZX|5tod 2™ HASHHCE A58 SXE
SHRTZE 24X Mol ofE2| C|pof TEsto] LotMElE = AlSHYCH
==
L, Zaf
Stmdel x=3ss EHAE Zit= ¥ 103 ot 32 WwHl8 322 80%l M 5%7HA| ChkstA| L
EStCh. A, moscheutos 'Luna Red' x H. sinosyriacus 'Seobong' MHHS| A< 80%Z uwHlMZ&0| 7}
X =U2em 4. syriacus 'Chilbo' x H. sinosyriacus 'Seobong'2t H. syriacus 'Jukhimang' x H.
sinosyriacus 'Seobong' WHHS| A 5%= 7FE WA LIEGCH Hole SX== 1700l 2270 7HX| cf
k5l Ct. mMHMZEE0| =M BRIk EH2 S HEFond 4 syriacus 'Taehwa x A
sinosyriacus 'Seobong' el A% WHIMZE 73.3%, SR 24370, Qo SX= 2270 Fch. =
ot Z7tmHie| =etssH S EAst 21 SZtwhje xotsy 2 £ 224 osiM Z2HET| ECh=
DET FEo| x=%te| ZuE MZtECt u2lM cist wej=ge HAESH] O Z3LE O o|E{H| 0]
AStet EFotsE0| W2 4% WwHlE SHX| XEE ost= AHo| Hestct EohECE
10, £33 S2tudje| =gsH HAE
e E X2
D= 22 e == Hofj 4= Hq38 EEX oo:ln_l.'{_
(%) =
H. sinosyriacus H. syriacus
'Seobong' 'Saepohang' 8 1 12.5 8 8
H. syriacus H. sinosyriacus
"Saehimang’ "Seobong' 18 8 44 .4 55 7
H. sinosyriacus H. syriacus
"Seobong' ' Jamyung' 15 3 20.0 18 6
H. sinosyriacus H. syriacus
'Seobong' 'Gwangdok ' 8 1 12.5 8 8
H. moscheutos H. syriacus
Luna White' "Jukhimang’ 22 2 9.1 4 2
H. syriacus H. sinosyriacus
'Taewhagang' 'Seobong' 13 1 7.7 13 13
H. syriacus H. sinosyriacus
"Jukhimang' "Seobong' 44 11 25.0 109 10
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H. syriacus H. sinosyriacus
'Tachwa' 'Seobong’ 15 11 73.3 243 22
H. moscheutos H. sinosyriacus
'Luna Red' "Seobong' 5 4 80.0 59 15
H. syriacus H. sinosyriacus
'Woo j eon' "Seobong' 8 5 62.5 32 6
H. sinosyriacus H. moscheutos
'Seobong' 'Luna White 10 1 10.0 17 17
H. moscheutos H. syriacus
H. syriacus H. sinosyriacus
'Sehyun” 'Seobong’ 5 1 20.0 3 3
H. sinosyriacus H. syriacus 'Blue
"Seobong' Bird' 5 1 20.0 4 4
H. syriacus H. rosasinensis
‘Blue Bird' '‘Brilliant 5 1 20.0 8 8
H. sinosyriacus H. syriacus
"Seobong’ "Freedom’ 3 2 66.7 19 10
H. syriacus H. sinosyriacus
'Duksang' 'Seobong 15 2 13.3 16 8
H. syriacus H. sinosyriacus
"Champion’ 'Seobong 15 6 40.0 55 9
H. syriacus H. sinosyriacus
'Nanpa' 'Seobong’ 20 10 50.0 26 3
H. syriacus H. sinosyriacus
'Asadal 'Seobong' 10 2 20.0 8 4
H. syriacus H. sinosyriacus
"Chilbo" 'Seobong’ 20 1 5.0 3 3
H. syriacus H. sinosyriacus
' Jukhimang' "Seobong’ 20 1 5.0 13 13
H. syriacus H. sinosyriacus
'Soutan’ "Seobong' 10 1 10.0 9 9
H. syriacus H. sinosyriacus
'Shintaeyong' 'Seobong 10 2 20.0 31 16
H. syriacus H. sinosyriacus
'Himang’ "Seobong' 10 3 30.0 31 10
H. syriacus H. sinosyriacus
Yeun' 'Seobong' 10 2 20.0 14 7
H. syriacus H. sinosyriacus
'Baedal 'Seobong’ 10 1 10.0 1 1
SZtwd] SRXte| oty HAE Zit= & 113 ot SZtmuie At 2otz wiE1t OfFIHK]|
2 CIAsHA LIEFGCE. H. syriacus 'Soutan' x H. sinosyriacus 'Seobong', H. syriacus 'Baedal' x
sinosyriacus 'Seobong' & AR HEsH ZE BAL Yolstod 100% EolHE 2ol dHhH 4
sinosyriacus 'Seobong' x H. moscheutos 'Luna White’® & H|Rst 7xge| A T™H folrt X &
QUCt. Ol St =Tl A2 WHINIESE W2 d&S 2o WHjF: oot SXtes dd= A
oLl X7} dolstA| 2= A2 BZt=sterdo| st sy =20 7|Qlst= Aoz Eth=EIC)
. 723 S7tud] SXtel ot
2z & 5% 2ol o
0
H. sinosyriacus H. syriacus 3 D) 67
'Seobong' 'Saepohang'
H. syriacus H. sinosyriacus 55 8 15
'Saehimang' 'Seobong'
H. sinosyriacus H. syriacus
'Seobong' "Jamyung' 18 5 28
H. sinosyriacus H. syriacus 3 1 33
'Seobong' 'Gwangdok '
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H. moscheutos 'Luna H. syriacus 4 1 o5
White' "Jukhimang'
H. syriacus H. sinosyriacus 13 > 15
'Taewhagang' 'Seobong'
H. syriacus H. sinosyriacus
"Jukhimang' 'Seobong' 109 10 9
. | | H. sinosyriacus
H. syriacus 'Taehwa "Seobong ' 243 68 31
H. moscheutos 'Luna H. sinosyriacus 59 3 5
Red' 'Seobong'
H. syriacus H. sinosyriacus
'Woojeon' 'Seobong' 32 10 81
H. sinosyriacus H. moscheutos 'Luna 17 0 0
'Seobong' White
H. moscheutos 'Luna H. syriacus 4 0 0
Red' "Jukjang'
. | | H. sinosyriacus
H. syriacus 'Sehyun "Seobong ' 3 0 0
H. sinosyriacus H. syriacus 'Blue 4 0 0
'Seobong' Bird'
H. syriacus H. rosasinensis 8 0 0
'Blue Bird' '‘Brilliant'
H. sinosyriacus H. syriacus
'Seobong' 'Freedom’ 19 5 26
H. syriacus H. sinosyriacus
'Duksang’ 'Seobong' 16 6 38
H. syriacus H. sinosyriacus 55 9 16
'Champion’ 'Seobong'
H. syriacus H. sinosyriacus % 0 0
"Nanpa' 'Seobong'
H. syriacus H. sinosyriacus 8 5 63
'Asadal’ 'Seobong'
H. syriacus H. sinosyriacus 3 0 0
'Chilbo' 'Seobong'
H. syriacus H. sinosyriacus 13 9 69
"Jukhimang' 'Seobong'
H. syriacus H. sinosyriacus
'Soutan' 'Seobong' 9 9 100
H. syriacus H. sinosyriacus 31 4 13
'Shintaeyong' 'Seobong'
. .y | H. sinosyriacus
H. syriacus 'Himang "Seobong' 31 5 16
H. syriacus H. sinosyriacus
"Yeum' 'Seobong' 14 6 43
H. syriacus H. sinosyriacus 1 1 100
'Baedal ' 'Seobong'
(2) HMBZHmHy
7 M= 5 g
2351 U sictEo| A SIS JNEstT| ISt H. syriacus, H. synosyriacus, H. moscheutos2| CHF
ot 2 YHESS ZEECZ ol0 142 YMSZtuHlE AASHFCEH wHiEH 3 FSZtwbf =
HME BXe| oty HAEE AV|e dHIL ZAsICt,
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L, Z3)

fdESZtuuiol =esd HAE ZIit= E 129 Zch. AN 7 wHld3E2 40.0%0l A 10%7HX]
CtRFSHAl LIEHSGCE. A syriacus 'Yaum' x H. moscheutos 'Luna White' WwH{2| A 40.0%2 WHIAMS
20| 7H& =U2n] A s/nosyr/acus 'Seobong' x AH. syriacus 'Mikyung' WH{S| A 10%= 7t
A LEMGCH Hof S SXtee= 4700l A 1374 7EX| crfstich A7) SZtubfe| Z-2f oiEIX2 W
HHMSE80| oM BEXTE B2 d&¢s 220 H syriacus 'Yaum' x H. moscheutos 'Luna White'
wefel A WHIMZE 40.4%, ZS3AFe 2470, Aoy BXts== 670 QUct. A sinosyriacus

'Seobong' x AH. syriacus 'Taehwa' 2| A WHIMZE 38.5%, SJAtEs 5770, doid X 11
W ¥k az{ul maj éﬂogol 10%2 J7H S 4 sinosyriacus 'Seobong' x H. syriacus
'Mikyung' H{e| A FF A= 1370, oY SXt= 1371 ¥t of 9 10| WA St
9| E$EI7P ddxAgoLt "KUF Ho| M7l A2 ofeatl MZtEct w2l AY|el JBZtwuiel =
SreEol ZIet oiziViX|Z2 A BZtwHie| =pHsEHe FdodE 5 ZEE ol6iM Z2HET| &
Ct= E%P—P F2o =ge| Zutz2 MZt=Ect, w2t ctekst wHjx=gs HAEsSte| 1 ZIHE ol H
Ho|Astsll =ghs20| H2 A WHIE otX| XEF st= Aol €stctn EehEICE

o= 22 mejs  gojs 438 EZRS OGN
(%) =
h. sy racus A. ?S"gggggé?c"s o7 6 22 2 24 4
A. ?S"gggggé?c‘/s A, Jjﬁy’dﬁg"s 15 3 20.0 18 6
G Mmoo 4 w0 oa o
A .Ss"gggggé?cus .yt racus 13 5 38.5 57 11
A. ?S"gggggé?c‘/s H;M%Ljﬁg‘/s 10 1 10.0 13 13
G Amete 4 omioa s
G Aspees o o w0 s s
A .Ss"gggggé?cus By racus 12 1 18.3 4 4

SaHM 7J IjH Z?KF—‘% ot B|AE Zoks E 132 Zot Zotg2 100%l M 19%7kX] f 4B 2kl
f ofRJIX|2 CPEsHA| LIEFRICE. A, sinosyriacus 'Seobong' x H. syriacus

"Wonwha' o| aq% MPO?_F DE EX dolslo] 100% 2ol s Hol 8HMH 4 syriacus 'Santhiago' x H.
9|

s/nosyr/acus 'Seobong'el A 80%= LIENGStd A sinosyriacus 'Seobong' x H. syriacus

"Mikyung' = 61% [0 H. s/inosyriacus 'Seobong' x H. syriacus 'Taehwa'2| &< 7H& 2 19%2
rotzd S LIELHAUCE. M BSZtWaie| HA< 7|l FzZtWaiel 2| mujdz3 81 dotsd o= 20|
AALCE.

# 13. 733 HdS2tue] SAtel Lots

[P K=

oe se BEs  gor HIE
(o]
H. syriacus 'Taehwa' H. sinosyriacus 'Seobong' 24 8 33
H. sinosyriacus 'Seobong' H. syriacus 'Jamyung' 18 5 28
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H. syriacus 'Yaum'

H. sinosyriacus 'Seobong'
H. sinosyriacus 'Seobong'
H. syriacus 'Taehwa'
H. syriacus 'Santhiago’

H. sinosyriacus 'Seobong’

H. moscheutos 'Luna White'

H. syriacus 'Taehwa'
H. syriacus 'Mikyung'
H. moscheutos 'Luna Red'
H. sinosyriacus 'Seobong'

H. syriacus 'Wonwha'

24
57
13
20
15

7 29
13 19
8 61
7 29
12 80
4 100

3. F2 3= FHUAHS w2l

(1) Colchicine % Oryzalin

SX X M2l E s F3F

>
foi

7t =48

ti=ste £33 B2 SEMHS SMAT= 2080l fHoz2MN AlEo MEdds zoln BaA It
ANE X =2 EF2 MLsty| flsl a2l AF=EHo O vi=3tE AE2 AEAM el A7(ef £o| 2
717F HAX|Io{ JHSt7|ZH0| o HO{X|11 @ ESE FIAY X0 FA2 K RIct el Zo| thd| L{H[e| H
£ st 2h2bRIct. ColchicineZt dinitroaniline MZEM Q! oryzalin2 48X E FTols LAl bjf
T35t M2 ALZECH HiFEE RSt el vi=3t 2fMo BAE FX[AM2| stAL R EAHF
of 2HE XMelste dol 2882l Mzl gHolct, & A= T332k 3uiA ! 4uiHE Fot7| <
st M colchicine, oryzalin & % Xzl & S FHSIDAL MA|=ACE

L o T

- Colchicine AMelo| 2|st vis=35t

H. syriacus 'Shintaeyang'2l ZXIE Zt 108 4 25Ce| 2=7oM 0, 500, 1000, 2000ppm &=
0, 6, 12, 24, 36AlZt EX|Xe| = mEsiQUct obE F Edol= H2 HIEZ 20 §&2f =7
FX|5lF e XE £ T TS o|Zsl Mot F2o FIIE EXIHMEZ et &2 ST Z colchicine

i =

myoz M2l F oMol Sus
RITE DHACHIY 12, 13, 1

Sk3ict.

> A o

- Oryzalin Mzlol 2|t b5}
H. syriacus 'Blue Bird'el EXIE 2t

1
6, 12, 24, 36 AMZt XM & oEStFct oE

xsidon AP 8 F mH

RIS LYSIACH ™ 12, 13

At

4 25O A=A
ol =

=07
it
—
—

|
EIHOl
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oA 0, 500,

2 2™

[5to] HARZ
2 9Alof

XM met Z2

1000, 2000ppm
= A2 HEZ H0l 52 &f

o=z XYHo| HO{X]
stgond 1027t A

=

SEZ 0,
=72 2

e &

SE=E oryzaling

2|5t0f HAHZISZ X}Yo| O{X|X|
Aol 3lH 2

0 107F &lAlSH



Colchicine Xzl Oryzalin XZ2|
a8 12, =35t 2HHof R23 SAE EX| A2 o 25
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50 Er’—4|0|01| MP—‘-?_F E"

O 15, siEefA ME2| = ME EHOIOH s

2-3 days soaking in colchicine or oryzalin Washing scaked seeds in Incubaling at 30°C 2-3 days Dropping colchicine or oryzalin

distilled water until germination S?

—-—'—-Q:o
e v
|

Growth, observation of leaf Cell area, stomata & nucleus size Chromosome observation Flowcylometry analysis
thickness and indentation observation

I
9 _

a8 17. #2339 st 2ol 2AE

Ct. o7 Z3}

Colchicine@ Oryzal inXM2l7} H. syriacus ‘Shintaeyang’ 2} ‘Blue Bird 2| Zfo} 2! vf==s}oi o

= Ye2 I 14 ZcCt. H syriacus 'Shintaeyang'Zt H. syriacus 'Blue Bird' &AFE colchicine
oryzalinoll 12A|2F M2|gH S E 24412 2 36A1ZF Xelof Hls =2 MESS Ect. A el

%:_'.:_EI A2 2ol A 4uiX 22| MEHZO| H. syriacus 'Shintaeyang' ZAMAM colchicinell sE7t

2000ppme| A=} H. syriacus 'Blue Bird' ZAMM oryzalin =71 150ppme M Z+Zt 45, 29%= 7}

=2 Aoz FOlEQUCHE 14).

EX TE Y F A syriacus 'Shintaeyang ‘2l OBl S i FSto] flow cytometer2 HiFMES
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2olstACt, H. syriacus 'Shintaeyang’ 2| =T M= zH'E 250A1 T3 E ER T 2000ppm S
colchicine M2|& H. syriacus 'Shintaeyang’ 2| SIAEJ u|3+= &M'E 5000 M LIEFGCHOE 18).
ZXE7F 2000ppm &2 colchicine M2|El H. syriacus 'Shintaeyang'2| U2 = 7Hx L} g§ote =z
HlwstRs i ol FHEe=E HEJCHIE 19).

Oryzaling Xelst H. syriacus ‘Blue Bird 2o A9 =7 7id= M4 250|M IZ[IE ERLD
oryzalin 150ppm ST 2 XM2I= 4. syriacus ‘Blue Bird 2o s|IAEJY T I= MY 5000M LIEFL
CH & 20). Oryzalin 150ppm S=2 XelE A syriacus ‘Blue Bird 2| o] HAolE th== 7

Het setez WSS W o] FHALZ HIYLHJCHIF 21).

14. Colchicine™ OryzalinX2l7F 4. syriacus ‘Shintaeyang’ Z} ‘Blue Bird 2| gto} 3! vj

i
S3tof o|x= B

2] - i - R
== = E oy el P FALA gholg S1| A HYf =5}
== X-IElQ,I‘“ (oE AI?_|' _g_xl__/F %Ol’—[— (%) 4HHX+|T %(%)

ppm)

0 0 20 14 70 0 0
12 20 5 25 0 0
500 24 20 3 15 0 0
36 20 1 5 0 0
H. syriacus o 12 20 5 25 0 0
‘Shintaeyang'  colehicine o0 24 20 1 5 0 0
36 20 1 5 0 0
12 20 10 50 9 45
2000 24 20 2 10 1 5
36 20 0 0 0 0
0 0 20 5 25 0 0
12 20 5 25 0 0
50 24 20 3 15 0 0
36 20 1 5 0 0
H. syriacus 0 ; 12 20 4 20 0 0
| S ryzalin
Blue Bird 100 24 20 2 10 0 0
36 20 1 5 0 0
12 20 4 20 4 20
150 24 20 2 10 1 5
36 20 0 0 0 0
[ |
g ‘ I
C IIJ |
= |
o) f \
S | |
Y L]
Juj | ﬁ“\i_h / ’
L ki | J‘*wm-w.f,-y. il o b an A

Relative DNA content

% 18. H. syriacus ‘Shintaeyang 2| Flow cytometrye=4 Z3} A. H. syriacus ‘Shintaeyang’
(Control), B. H. syriacus ‘Shintaeyang’ (Colchicine 2000ppm 12A1Z+ SXAF XX 2|)
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ala

a2 19. Colchicine™zldl 2|8t H. syriacus ‘Shintaeyang’

A B

v

No. of nuclei

\

‘ﬁ ¥
V\‘*x-.’-owm,..._.._,__.. \'VJ' \

ol o

i —

el EM A. H. syriacus
‘Shintaeyang’ (Control), B. H. syriacus ‘Shintaeyang’ (Colchicine 2000ppm)

e AN e . s

B

Relative DNA content

8 20. H. syriacus ‘Blue Bird 2| Flow cytometry=Ad
(Control), B. H. syriacus ‘Blue Bird" (Oryzalin 150ppm)

N R y
a8 21. OryzalinAgloll 2§t H. syriacus ‘Blue Bird® 2|
(Control), B. H. syriacus ‘Blue Bird’ (Oryzalin 150 ppm)
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AT MEOlM A syriacus 'Shintaeyang'oll Colchicine 0.2%

= M 2|5tod flow cytometry =440l 2|5 Af
4 2 HEHEHEL iAo CHo Al Qo] HEfet 7|3 2 FAA #ES AA

|5t Ct.

of alef nHa

Colchicine 0.2%Azloll 2|t 4t el HEN™ HSIE ztEtsty| flsto] 2tstsio|d(BX61, 0lympus,
Japan) @2 400t =fcfsto] HEMSIQICH ESE 7|33 #e| FV7|= &6l S=F EolN AY §o|

do2 HESHIC

- HAHR| ztE
&2l0|E HMzZtS 9lall, HAast el E &M F S 20° CollA 3A|ZF 8-hydroxyquinoline oM FA

2| skt J2[d A200A oek2 oM EAE A (3:1, v/v)olM 12A12F D™SICH n-e ARE
Ol EtZ2 AU (70%)ol 0 HZE0 Hastct, M6 == Fe2lo 22 ole=2E 24 &/

5t01 enzyme mixture {0.3% pectolyase (Duchefa, Haarlem, The Netherlands), 0.3% cellulose
(Duchefa), and 0.3% cytohelicase (Sigma, St. Louis, MO, USA)}Z 37° COllAl 4027t A FAH O 5t
Ct. Enzyme mixtureol X2|st0 ¢dsizl H2[E 7 Ret £2to|=of 22/ HEE 0/8s 2L =% 0|
e oo BEE0F HU|10 Fu Sef MeliE=2 MAHSHHCE £2ol =0 60% acetic acid 20uLE &
Zstct. M=zteh &2lol =0l 17pulL

=
=
22 ¥ gd&sold (BX61, Japan) 2= &S0 A

ol

Al

ro
r\l

- FISH (Fluorescence in situ Hybridization) =4

- MAe|

RNase 10mg/mL : 2X SSC buffer = 1 : 99 solutions 100% &2to|=o| Mt = cover slides
S 2 AEfZ 37C humid chamberoll 1A|ZtS ot M2|Stct, Cover slideE HlAH & Ch= 2X SSC bufferd|
5& Melst = 4% paraformaldehydedl 10& X 2l8tct. 2X SSC bufferoll 5& XMzl & CkZ 70%, 90%,
100% EtoHoll 2+2+ 327+ AMelstd air drystct.

- Hybridization

FE 152F Z0| hybridization mixtureE 2H=0{ 72COA 108 M2l T 1087t -20C X2|stct.
Slideo| 40u0% HM3I & cover slideE H2 F 82CoIM 227+ Xzlstclk. 37°C humid chamber ol A
18~20A1Z+&S ot X2l stct.

|:|I_|.

E 15. Hybridization mixture =A

Al 2t 2 (ul/slide)

Formamid 20

50% DS 8

Blocking DNA (H.S) 1

20X SSC 4

10% SDS 1

DW 2

18S rDNA probe 2

55 rDNA probe 2
Total 0
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- Detection

Humid chamberoll X{2|&t
st Al22| 2X SSC bufferof| 582
16) 2 1004% &2to| =0 Mststl cover slideE E=Ct.
AlZE XMe2let = cover slideE M etct, 39C detection buffer 10l 5&
100% EtoHoll Ztztk 324 Xelgh =
1540 X 35tsl0] cover slideg ©2

(%

£2}0|=2| cover slideE M A3t 42°C 2X SSC bufferol 3027+ shaking
, Detection buffer 10l 5&7F XM2|8tct. Blocking buffer solution
£2l0|=E& 37C humid chamberOl A 1
2+ 3 XMe|steh, 70%, 90%,
StCh. DAPI @ Vecta Sheild = 6: 194 solutione
Stof A EHEMSHCH

OFAMENE air-dry
che &% sio|z

F 16. Blocking buffer solution =4

2k (ul/slide)

Alef
Blocking buffer 98
Cy3 1
Anti—dig 1
Lk, Azl
Qlo| SEfStM EMe2 E 17, 18, OE 22, 231} ZCh. OluiA Al=n} dfH AlE Zho| Rolo|st
Aol 7F UAAYCH, i M=ol Y2 Y olHiMECt FH0 AlE 7|51 282 F7|E Felo|gt &t
O|E HIct SHMZEE 2dixel A Zolef Z2 Z+Zt 17.3um, 6.2umP 2L} 48 el H Zhzt
35.8um, 11.3umZ LtEFGCE o|2F Zo| di==stof| 2lshM F2stel SHMEe| 37|77} 2ufixof H|5HAM
oF UM E HA|= Ho=Z LIELIGCE 8o FJJ|E 28 el A< 29.3um? Ol 2L} 4HfH 2] A
70.3um? S22 LIERGCH 8ol 37|E M EL 37|t ofEJIX|Z vl =stofl oA 24 oA HXK]|
= HoZ LIEGC) 28 @ 229 Zo|ef &2 ZtZ} 250.1um, 390.1uym=Z LIEFGS 0] 4uix| ol B
523.9um, 59.1umZ 4| AlZ2| YR Eo| Zo|ef =2 2diAol H|a] 2F 1.58] HRX= W= ZEE
ACH E 17. 18, 18 22, 23).
E 17. 223 2uiA 2 4tfi& o] SHAMELl ol 37| H]
SHAMZ EL
HYf <=4
Z0o[(um) = (um) 37| (um?)
2l & 17.3+0.7 6.2+0.8 29.34+0.7
Al & 35.8+0.2 11.3+0.1 70.3£0.2

SHAME; 284 n=175, 484A n=115, 34;

28 A n=113, 48 n=98

H 18. #3326 et 4uiH 2] ¥ 2E F7| B

Zo| =
HHAA-I

(um) (um)
26 &| 250.1+0.8 39.1+0.7
4| | 523.9£0.5 59.1+0.8

26| ; n=55, 48iA|; n=68
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HOolX AJHY &Holdol 2|et 24 & 2t 46 &, 8uiA| Qe 7St
(D) 4X, (E) 4X, (F) 4X, (G) 8X, Size bar= 20um.

r°l'

2o M2t Z35|2l Xelof olsh 4ufH F2Ete| HAMAe HE QEPE O8 242F Zct. 2o FZste
HAM A == 2n=2X=840|11, Z5|ZIX2lol o5t 4uix| F=Zsto| PR L= 2n=4X=1682 L}EIICt. 0|2}

#0| 25|zl HMzfoll olsiAM FAM It 267t =0 2HASHA vietyt D E AE =teld = AUCH
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g 24, o
A: 2di & (2n=2X=84) B: &5

0

FedojdE of HAMA Hd 23

St 48l | (2n=4X=168). Size bar = 10um.

2 M 2F Zs5[zIAM 2|0l 2|5t 48iH FZ=te| FISH 2ot 8 252 ZCh. 28id £33 55 (DNA =
AMAIDD2 270, 18S rDNA MAMAI D2 47H=2 LIEHGICEH 462l Z< 5S rDNA SMA|OE2 47K,
185 rDNA MAA|DIE 2 8702 LIEIRCE. of2tZo| ZS3|ElX2lol ofet F3ate] izt FMA &

3t ot 2} rDNATZEUME HESHA o[ F0X|= W22 M2zt

ok FISH 24 &A1t

alin X2loll |t 4uli®| (2n=4X=48).

g 25, o
A: 28§ (2n=2X=24) B: Or
=AM AlZ1'd  5S rDNA, A Al2'd 18S rDNA, Size bar = 10pum.

o0H

f sio|d2 o8
yz
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FHAR(ZEEN), AT (22t )

7l e 23ste| 25 /Y S5t AMH TE 235 MES SN
(1) ZZ% §87HxI7t 52 ¥ o 20| Solgt E57F Doy 2 w4
JbHgE v e EEH SUAS MHSES S muf 2 w4
7| e 223 EENYS S ZHE NES SH2 A8 MFAT (20179)0fA o] M &
HE&2Z2 “16-R 83 , “16-R 21" , “6-WR 71" , “16-WR 829° , ‘16-RR 1-19’ “16-RR 71’
“16-RR 715’ “16-RR 715-2’ “16-WR 617" , ‘16-RV 713’ “16-RV 724" , ‘16-R 71-5
“16-R 77 “16-R 96’ “16-RV 20’ “16-RV 274’ “16-RR 718’ “16-R 25’ “16-RV
810° ‘16-RvV 815" , “16-WR 88" , “16-WR 725’ ‘16-RR 98’ “16-R 24° SO| 1X} M Zof
oo, 2021 HBD 422 il FHAPES Slsl WAL

E1. 7] 42 B35 E3 MHS /et wHis35S Sl MEUE ASS2 HA (2021H)
. . . E;A?#(?) =
16-R 83’ ‘Antong’ x ‘Kangreung’ Dwarf and weeping tree form - 50
“16-R 21’ ‘Antong’ x “Kangreung’ Dwarf and spreading tree form 50 -
“16-WR 71’ ‘Antong’ x ‘Baekryungdo’ Weeping tree form - 50
"16-WR 829’ Antong’ x ‘Baekryungdo’ Small flower 50 -
16-RR 1-19"  ‘Antong’ x 'Taehwa Dwarf tree form with small flower 50 -
“16-RR 71’ *Kangreung” x 'Donghae’ Reddish purple color, Long red eye spot - 50
"16-RR 715’ Kangreung' x ‘Donghae’ Large flower, Reddish purple color - 50
“16—RR 715-2"  ‘Kangreung' x 'Donghae’ Large flower, Reddish purple color - 50
“16-WR 617’ Kengreung’ x ‘Donghae Small flower and red eye spot with light 3 50
pink color
16-RV 713’ *Kangreung” x 'Donghae’ Large flower - 50
“16-RV 724’ Kangreung’ x 'Donghae’ Small flower size 50 -
“16-R 71-5 ‘WR 88(M2ts) x ‘Backryungdo”  Large flower size 50 -
“16-R 77’ ‘WR 88(Mts)" x ‘Baekryungdo’  Dwarf and spreading tree form 50 -
“16-R 96’ ‘WR 88(M2ts)" x ‘Baekryungdo’  Dwarf and spreading tree form 50 -
‘16-RV 20’ ‘WR 88(Mots) x ‘Baekryungdo’  Dwarf tree form with small flower 50 50
“16-RV 274’ ‘WR 88(M2ts) x ‘Baekryungdo”  Semi dwarf tree form 50 50
‘16-RR 718’ ‘WR 88(Mots) x ‘Baekryungdo’  Dwarf tree form with small flower 50 50
“16-R 29’ ‘WR 88(M2ts)" x ‘Donghae’ Dwarf and spreading tree form 50 -
‘16-RV 810’ ‘Baekryungdo’ x Taehwa' Spreading tree form with large flower - -
‘16—-RV 815’ Baekryungdo’ x Taehwa' Large flower size - -
‘16-WR 88’ ‘Woojeon” x 'Taehwa' Small flower 50 -
“16-WR 725’ ‘Woojeon’ x 'Taehwa' Small flower with small red eye spot - 50
‘16—-RR 98’ ‘Woojeon” x 'Taehwa' Small flower with long red eye spot - 50
“16-R 24’ ‘Baekryungdo’ x “‘Jamyung’ Dwarf tree form with small flower - 50
7|E0 SMHE AMUE 3 M Hob 717 O 22 QMY HEo= Zeo| o] S0l
HE, 8ol Solst AE& S Cidst & HESES0| ofH] MerEon Eo| 7| H2 3359
=7 Mol 2ZsHct (F 1).
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L, =EA #28Iix|7F =2 dnt £o| Solgt AMES 54 ¥ ofAA

H. syriacus ‘Wnite Chiffon’ (2) x H. syriacus Youngbaek’ (&)2 LEEE 635 14t
Msiden =AM ZS fet HACER FHFI Mm2 AMASIHCE HAE BE 2001FE
HE5lfA2l ofe] BEFo| HASHFCE. H syriacus  ‘Sunam 3 (R) x H.  syriacus
Youngbaek’ (d)el WEEES EMo| 5 2FE 1xt MEUsIon] FHAYS s HAC=R
H=1 4= MAISIUCE HAE B 71FE HdotfAet ofe] BxFtol| HASIACtH. A syriacus
‘Sunam 5 ( Q) x H. syriacus ‘Youngbaek’ (d)el W&EEBo|M= 20194 =7| 7HEtE JHHAE 40|
Lot 1FE 1A dUsl¥en OAMS fItt HAcZ M= d=x2 MAISIUCEH HAE B=

FE H|Ld5IRAL} oFe REFO| HASIUCH (F 2).

H. syriacus ‘White Chiffon” (@) x H. syriacus ‘Youngbaek’ (& )2 ZSZtuEROAM 1x} Mut=l

E=2 & 6AE22 19-RV 929, 19-B 928, 19-RV 922, 19-W 815, 19-RR 119, 19-WR 9100|%iC}.
FAA Bt Z o=z stMlo] MHstn JHsteot B2 4ol Aot FHEA™ 2 2lsl

Zofl AIXSIHCE 19-B 9282 HEHAMAH 2Lz Mol

j_l; — o
s MBS MABIGCoN & 258 BRI AXHUC

kel

©
X
<
©
N
«©
rrof
m

0

E 2. E&57F udDRoM 1x MetEl A EES EAM I HA (20214)

WAE  pEd
. 1%} G FEp i
mLES) b M|z Rl B3R M
(7H) (%)
DRLEES HA
19-RV 929 i1) 2 - M3 B4 RedA o Sye 85 B2
i) 7HEE - e o
19-B 928 :)I)El_f  Mnish XAl HehA y 20 2
i) 82
19-Rv 922 0 T RHetAl A v 55 52
H o syriacus hite ) hEe - o
ChlffOﬂy (9) X 4 19-W 815 I) tul_F 15':1 HH:EU:” " 42 42

T
A oY | oY
Pl

syriaeus “Youngbaek' (J) i)
i - KM KLAY i
19-RR 119 D) KA (Reddish S ChAL ] 20 18
purple flower)

iii) 7HskZ - Sect

i) HHAZE
19-WR 910  ii) 2 - 2o F2M g™ ofAIEA  Grafting 20 15
i) Ntz - 2ot
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iii) Red stigma
C

19-WR 930
19-WRA 105
19-RR 105

# syriacus Changryong (9) x

#osyriacus Jamyung (8)
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26
53
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60
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19-WRB 816

# syriacus Naghun' (9) x 4
syriacus Younghaek (&)
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PBR 202309740|0{ ‘&’ 2 EU PBR 202311910|Ct.

Hibiscus syriacus Little Legends Pink ('Samilhong'PER) EU 20230974

Hibiscus syriacus Little Legends VWhite ("Woojeon'PER) EU 20231191

b R MBS HSSE2 (CPV0) MF AF

CPW0-PR- 20IES-EN

Regulation 2100034EC of 27 July 1994

I
Appiscant o Holder
] ovpector
[:] Appelant
D et
D Cner
harma Hyung Ku Shim
Acresy
Post Code
City
Country
Tedephone
E -rriail
hereby designate the following:
Name Plantipp BV
Brunel 21
Post Lode 301114
Cy Lisspigtein
Coartry The Netherlands
Telephone
E -l

L an e-mail aridress & reguired for service. Your e-mail address is compuisory oo are 2 party to proceedings and ¥ your
addness s noeder! for serece, Le. as the offidally registered romespondence: address.
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hereby designate the following: P T Bailtorg
v
Wi myems e
tys Plantipp BV
Addres:
i Brunel 21
Post Code 2401 L)
oy Hsselstain
Country L r—— o Reaorgby e TheA-IE2Y
Telephone
E-mal!
UNpagLE - ;" —
(RET fo T i [
e gkl 5

! An e-meil nddeess s requined for sendce. Your e-mall address s compulsery If you ane 8 garty o procestings and I your
address is neded for senvice, Le. is the officially negistered comespondence address.

LF. DUS and VCUS: the core of variety testing
The primary mission of GEVES's Variety Study Department is to carry out field testing of new
varieties and seed lots, for all cultivated plant species.

DUS tests are carried out for different purposes:

@ Registering new varieties in the Catalogue of plant varieties (CTPS)
@ Protecting a variety with a French Plant Variety Right (INOV)

@ Protecting a variety with a European Plant Variety Right (CPVO)

@ On behalf of other European or non-European Examination Offices.

VCUS tests are carried out for all agricultural crops submitted for registration in the
Catalogue. To qualify for registration, a new variety must have Value for Cultivation, Use, and
Sustainability (VCUS) in comparison to existing commonly-used varieties.

DUS tests are carried out to ensure that a new variety is Distinct from existing varieties,
that its characteristics are Uniform, and that the variety is Stable with consistent phenotypic
characteristics from one generation to the next.

DUS tests are carried out in accordance with harmonised EU protocols, based on plant material
provided by the applicant. A variety description is produced, which is used to identify the
variety. This description and plant material can later provide the basis for seed certification
and plant variety protection applications.

The DUS test generates a description of the variety detailing its relevant characteristics.
For example, for agricultural crops, morphological features and colour are mostly used, as well
as phenologi atures such as flowering and ripening phases. Some species are also tested
for disease resistance. To examine the distinctness of candidate varieties compared to similar
existing varieties, GEVES owns extensive collections of well-known reference varieties. It also
has extensive databases and software for comparing varieties.
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1) Breeding process
In 2005, ‘Andong’ and ‘Samchully’ were artificially crossed. Seedlings raised from 2005 to
2007. 1st selection in 2009. 2012~2014 posterity test. 2014 final selection

2) Plant main morphological characteristics

The plant growth shape is straight, the plant height is about 61cm, and the branching density
of the plant branch is denser than the middle. Annual paper color is purple, petiole length is
6.55mm, leaf blade length is 44.98mm, width is 18.93mm, leaf blade length/width ratio is very
long. The shape of the base of the leaf blade is pointed, the green level of the leaf blade is
medium, and the degree of splitting of the leaf lobe is absent or very shallow. The degree of
wavy at the edge of the leaf blade is medium, there are few indentations on the edge of the
leaf blade, and there is no leaf pattern. The length of the peduncle is medium, the degree of
compounding of flowers is single, the direction of blooming of the outermost petals is slightly
inward, and the degree of overlapping of the outermost petals is slightly overlapping.

The flower diameter is 94.07mm, the flower eyes are present, the size of the eyes for the
petals is smaller than the middle, the length of the stripes on the petal eyes is medium, and
the main color of the petal eyes is RHS color chart 53A. The petal length is 51.36mm, the width
is 35.40mm, the petal shape is type |, and the main color of the inner surface of the petal is
RHS color chart N81D. There is no distribution of secondary color on the petals, the degree of
dent at the edge of the petal is strong, and the wave at the edge of the petal is weak.

3) Characteristics that distinguish the applied variety from the control variety

Compared to the control variety 'Samchully', the applied variety 'Samilhong' showed plant
height, branch density, leaf length and width, flower diameter, petal eye stripe length, petal
eye color, petal length and width, Distinguished in 12 characteristics, such as the main color
of the inner surface of the petals and the degree of dent at the edge of the petals.

4) Uniformity and stability of applied varieties

As a result of the cultivation test of the applied variety 'Samilhong', the homogeneity was
recognized as there was no heterogeneous strain. The applied variety 'Samilhong' is a
vegetative propagation crop, and it is judged to be stable due to uniformity.

5) Variety Protection Decision Order and Reason

Since this application for variety protection cannot be found a reason for refusal, the
variety protection decision is made in accordance with Article 43 (1) of the New Plant
Varieties Protection Act.
Ct. Variety protection registration decision for ‘Woojeon

1) Breeding process
In 2008, ‘Andong’ and ‘Namwon’ were artificially mated. Seedlings raised from 2009 to
2011. First selection in 2011. 2012~2014 posterity test. 2014 final selection.

2) Plant main morphological characteristics

The plant growth shape is straight, the plant height is about 61cm, and the branching density
of the plant branch is dense. The color of annual paper is purple, the length of the petiole is
6.62mm, the length of the leaf blade is 50.25mm, the width is 26.59mm, and the length/width
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ratio of the leaf blade belongs to the long side. The shape of the base of the leaf blade is
pointed, the green level of the leaf blade is medium, and the degree of splitting of the leaf
lobe is absent or very shallow. There is no or weak degree of wavy at the edge of the leaf
blade, few incisions on the edge of the leaf body, and no leaf pattern. The degree of overlap
of the outer petals is too far apart. The flower diameter is 91.04mm, the flower eyes are
present, the size of the eyes for the petals is small, the length of the stripes on the petal
eyes is short, and the main color of the petal eyes is RHS color chart 59B. Petal length is
49.59mm, width is 22.33mm, petal shape is type II, and the main color of the inside of the
petal is RHS color chart NN155D. There is no distribution of secondary color on the petals, and
there is no or weak degree of dent at the edge of the petal, and the wavy edge of the petal is
weak .

3) Characteristics that distinguish the applied variety from the control variety

Compared to the control wvariety ‘'Andong', the applied variety ‘'Woojeon' has 9
characteristics, including branch density of plant branch, annual branch color, leaf length,
peduncle length, flower diameter, main color of petal eyes, petal shape, and peduncle length.
distinguished from

4) Uniformity and stability of applied varieties

As a result of the cultivation test of the applied variety 'Woojeon', the homogeneity was
recognized as there was no heterogeneous strain. The applied variety 'Woojeon' is a vegetative
propagation crop, and it is judged to be stable due to its uniformity.

5) Variety Protection Decision Order and Reason
Since this application for variety protection cannot be found a reason for refusal, the

variety protection decision is made in accordance with Article 43 (1) of the New Plant
Varieties Protection Act (18 3).
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Kyung Ku Shim
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Ki Byung Lim
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2) Variety protection registration decision
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<2023 Talk Show I> - 1 May, 2023
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' .

<Fragrance: <Yellow Flower> <MNo Eye Spot> <Baby bicolor>

Dr. Kyung Ku Shim
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<Multi-flower cultivar, ‘Samilhong’ , for Pot Plant>
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r Pot Plant>

<Pot plants of ‘Woojeon' >
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Dascrigition Hibiscus syiacus Samilllsong
Licensa Typ  Fid
Recordang Date 37 08,2021
Collection  Plantipp
Model Relenss Mol appicalile
Proparty Helmase Mot appicatile
Orlginal Ressluibisn 5477 & 3648 peasl, 46 37 &m 1 30,09 e @ 300 dipl
Eepwords  Eeywords & Koywornd-based Simikarity Saarch
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“ H. syriacus Little Legends Pink ('Samilhong’) PBHPendmg

Key Points
2 55, HEate

o Extremely dwarf
o Rich flowering
= L —

o ldeal for small gardens
Plantipp Nursery Co.2| ZH O|X[of 27HE

° Low maintenance

Long flowering period

» H. syriacus Little Legends White ("Woojeon’) PBRPending

& plantipp

J8 56. 4|

Key Points

o Extremely dwart
HZl=

= —

o Rich flowering

o ldeal for small gardens
Plantipp Nursery Co.2|l & O|X|ol A7H=

5
o Low maintenance

o Long flowering period
o’

- 152 -



>

R e Al

== |

—_ =

0f0

ZZELE 733 £ Myl 7= N

1.

Eal
o0

<
ok

<

Hr

o0

o}
o+

i

ol
10

i

rJ
lto

X!
<+

ol

1

—

S

oz 12\ H=S He

cl M =zl

= 7h2

Al
~

i

TH
o

=0
ol
or
%0

—_

<0

=
= ’

MEE= A7

—

—

w2l2g 2

bC}

[ui]

<)

Zo| 4u ol ofofot

=

H otel
| 271= 2

[

iol
= T

=

T0ld E7|&
S A},

X

|
=
=

Toll

ofu
Al

a-
r

ol
kHo

Ui

- 153 -



5l
5l

gl
a
L

oK

]
)
2
A

5t7|
5t7|
ol=
A
T
=

B3 K

I

SHA|
Mo
Mo

2

0l

A
x| %
|

27t
=

=

A
™

s
2

X
m]
—

2|
=
=
H
(=3
=

=
b
25
x
=

1%
23
St7|
Al

A
=~
[
-
XI
A
=

4

=13
o
o}

- 154 -



ol

# 1 F9 fel= ol=of

o

e S0l <
= 7t=24M

1

ul

ml2to|

o
[LE

Al
2~

50|
O =

— AL
sZ T

1
Bl

oju

Ko

k{0
Hio

M Hotz H27|

HIS
=R

b, o=

FI=

i

10l

CHeoi,

o5

lujr

tod,

5

o|8=7x=

o=2ZM 9%l ols0| 7t

b

A g

=0l

Tof

780
=

60

b

10cm Of

Hr

KM=

o

o
-

Al 517

=

ol

2t *2

oF
of

b 2tx| o] dEol

S
i)

CcC
—

Ct.

ol

—_

Kk
oy

NI
]
70l
20
Ho

—_—
[I[e]

0
o0

- 155 -



X|st2E 1m olak =7

7

H

A el St

YEEREIE &AM 7|g HY

=

Pl &M Bl2S

=T5°

o=
—=

|ojsto Lt

ol

oM

1

7ol
-

Ko

11

!

<r

LhEERE] AR

o ALt

—_ —
= 7ls

ALt Al g Rpchst

ot
=1

Yotzio|

oS cheo,

b

s

X7}t @

2 3oy

b 7EXIZF & 2S5HA

oft JEX[7t 2

£

H
ol

oz JHX 9

A &
(=R}

KM= 27t SZHo|AHLE el

[

o
-+

57|

2asples MR8 Al

o}
o+

1

—

-

2 ZHXI7L AtEt

ZA =&kl =0|

L

o

80~120cm LH |11,

—
—

XE

<

b2 ER] AR (20224,

FI=

a9,

- 156 -



2t. A= & Muj 7z HE

XEg MM 2 MeH7IES MLsl fAstol shEel Tjol wEt AME MUES AX F4E
Se|stol A2 ¥ MSAES BE B0l Aok (E 1), T8 TEW U st 4ME MUASS

Ao 22 A5t ATt

1. KNI ANT|SS s WAl 9 AXAE (2020 59)
stegy ]
sh237] £z =5 NRmgy T HE
= (cm) (cm
(%)
&5 (X2 500m) Atolz 148 3 35 2025
st (XIS 50cm) v ! 4 30 2025
& sHs (X2 50cm) ’ ! 5 35 2530
CHadstE (XI[E 70cm) " " 7 35 20—25
e sk (XIE 70cm) " " 5 40 25-30
CH&stE (X[E 90cm) " " 13 40 30—35
chsdst2 (X|E 90cm) " " 17 35 30—35

(3) #3235t MES2 HUiMul 7|& JHL

st 238 Zstel MR
223t AEZ 238 YN F 20224 7¥ OLTIE A HIBCl 258 I3t 3E B 24742
olS5tof MBIClol Al AHSIRCH (TF 11). Al MEHE RSB0l b5 PEE NESSER
AUE U, CERF, CRIA . CSTME, ORSMEY , AF
AT, AW S8 0l8KUC THAE HA U HBCIMT HEIL B RESE #E ¥ 4
o0 Zo| 27|} 20| YAFOZ Lietgtch

- 157 -



<Hf| 2tch>

8 1. 228 73 UESS2 dUiMeiAl JHat (20224 74)
L. A2 HE

2022 9 299 ==3tE F3E MUEFES BT . 2T, HWLE , Hod , ‘w8,
TR OFSAT , BEAMET , FIEAT o SXHE 19 B 187HE AT 0AM ofmE
HIZtCtZ o|S5tRict. F33t TS flol FxH2 14AZte] TdxHES FAISHUCH £t 2EE
22 ol FXI=HA st JHEtE flgh JtdEnt MAMFo| Y& o|FHAZSF SRt (28 12,

13).

- 158 -



O 14, Auiieist 225 MES AE 2stol AS i (20224 128 9Y)

1 »

8 15, 2325t AES ER o AUl ZiEk (2023 12¢€ 18YY)

- 159 -



=28 233 MES ‘B o dF, '2F o MY Al A2olE JHEIE XE==
HAE L = Act (a8 15, 16). 20234d 78 =XH=S Al = LZE JHAHE ZEo olAlst =
108 ottE AU Z o|ZstUCt AU sHEZHA2 Z2 14AlZE ol& RX|stl 2= 22CTE ®A|g
Z23t 1Y JHEIE AlRElen] 2024 1 8K F3Z 3 £o| JHEE QY JB{ut ol FF5thod
MEIF E&stE A & 5 Aok =S JHEtE 2o el Elo| 2bM 9] tH017<I7<l et ooz
20X U0 Mot JEE et AFTL W= ofoF & ZAo|ct 2N FIZE MES2| AUfuiE
afiMe EFcE 1t 2 E 2okl F= A7 O A ool & AR éﬁ”ﬂ“q
Ct. =7] 74t 7

2022 78 w38 3= MEES AT, dE ., B 2 sXE=ss At g2 E
WME Z23tol|l olAlsto] 2ZEtel FLfz|d7A H|HSHRAOAM HEseh &S & F 20234 43
OtLtE HAZ o| =350 AuistHct (T 17).

5 = AUl Zot 59 8Y JHakrt AIRFSIGICE. watAl
= 7

oz Mztz|9ict.



20204 8¥

pot Of &

__o_l

Md
fl

!

20204 10

20214 3¢

20214 5¥

20214 6

=
o

o 7t

ME

20214 58 -

el =71 7h=t 7|s 7

=28 £3F

2.

ol

ojn
ol

1eise 38

i 20224 1

[

iol
= T

t

3

74
20C o|at FXI=HA

= =7

=
=

Hx ol

ALt

C=
=

[l

12X

b

s

(2022 38 1 A

;EEl_El 3

=5t

o+
od
o

i

FAI=A Tt

- 161 -



2
O 20 Y =zZa 12 (20T oY) HM2ZIE dAlgt & C2RER]T £359 =7|MEt

2022 9E 4 F3=t A MEE flet
25 20CE |XI5t0{ 24lo|AM #fH
o, Hold 3 ‘Abgd’
).

21

—

a8 21, A2EH Z7HEE flet 24 23 M Al (20224 9F 4 HM2)

£33 £33 =71HEE s WX 20224 1€ 262 3
SXH=E U2 olF d =l
242 0HE0 ZE 255 20C2 |AIAZFHCH (28 23). &= 3¢
stotE=t7t AlZt=|QAct. stotzt MAE X 80
24

| #3519 JHX|E 0[&3510d

ro
Rall
H
[m
r 2

o
o
|Zat2AolAl AABIRCH (28 22). L2RES s 18 262 M

2ot MEdEo| =0

_?_
2 F 2022 4¢¥ 202 HE JHEIF A|EEACH (2

01F sldsterolA MHAZS 0l83t0f 2 Held of AHE =I5k
[e]

- 162 -



- 163 -



>

[m] k)
4

< ‘At
F (20224 42 232)

3

N
N
Ki
or
e

[0

Fxiel 71 0

=2

1.

Hio
0

o}
IH

il

Hio
20

ol
IH

00

4

H| st ALH ol A

80% O|Ate 2 =7 L}IEttC).

-

4 b .l ;
Ayt B

. e |
e T ol

CR

4 HMYTEITR
AT

0

ol
o
14
ol
(ep]
™
[QY)
[aN]
o
(qV]

4]

xlar

- 164 -



2 L 2
MAISHCE olSs & (20224 3g)of AlZ=JF MESEI| AEE of X|E 15cm shHEoll 0| Al5Hod
st AUolA RHEfSIAEE. a8 272 sh2ol olAls m&m 2022 49 AlE MESE REolct
238 3 HYE o 19 M=EE 4SRN 1F4I 2FAS 24zZE AlXstol 4ES
ZAbSICH 1dd A4=Ro A 4~dstFEAM 2F4 AlMsiS W Zo| F4s Holun AHEMo|
stch (28 27). 2Lt olSsle SYIESZE o|Aldlfof & Hez MZIEdct SXME F
AgstRol| oAt & M &S LIEHH ZHo=z 20221 38 d|ESHRA0AM oo AMEIF MESY|
AlEfstdm Al=Zo|7F 25-30cm = ACt (27 28)
321%| shEof R2a 14 A=EE AXSto] 602 oA A2 SoF H|dEeA W 225 20T
ol& RXI=H 725 AASIHeH, RZs= HUAEZ LF0| Jisto ZRF 2222 g5
mf 2o ofztoll 4AlZh FXe|(LECHE AAlstol =I7HEHE FEstdct (28 29). 39%| pote
sHEel 37(7t &2 0|y 4ES =2 AMuolM Mulsty| € B ZaE 5= As Bl Uk

- 165 -



20234 33

302

=1
=

a

- 166 -



%

)

(20234 44

m
=

7

a3 31.

2 s129| 37|17}

- 167 -



Hio
20

of
o4

160

20234 3¥)

(

M =&

A
2~

- 168 -



20234 3 22LFE 24LNHA| T35t

35, 36, 37).

34,

ag 37. 7| 2 252

£15t04

7 &5t

=2
=

- 169 -



S F=1J7} 50~70cm ME= 7|7}

70!

<r
i

1o

Ho

70!
oF

ofu
<l
=0

of
o4

60

ol

tHol2t Y 2t= At

25 (20224 62)

PHAE] 2f

‘ﬁE

70cm CH

=
=

8l 38. X|

- 170 -



of wah Al =l

AL

n

-

02

~ o

4o
> BB gy
P o

o

N

p—
[

0
o

Mo oz

ol

=

4o
ikl
o

O

N Ho o>
[
0=
1o
N
o
N
d
(@)
(en]
{
\I
(]
(@]
=]
0

—_ =

oo o o N
ot
T
N
[o}

o,

on =

<X|& 70cm>
‘MESsl 1A

= 23 dust
‘=x ‘™
S = —

oo 20224 5% Zt

ol

- 171 -

a7t FEE ACt



jifd|

150

Ko

H

—nl —~

RS
K 2
3l

o=

S~
S

Ho_ﬂ(

e
Ko

Kjo
i

=37

t

s

25—-30

40
30
30
20
20
3

60

20-25
20-25
15-20
15-20
20
25

60

=8

=
<
B

16
10
10
30

25
30
30
25
30
30

5

35

20

o’
‘of2| o}

¢

25—
20

0
5

4
2

10
20

=8

==
<
Tl

o0

25—
25

30
3

20

100 5

30

S

25—-30
25-30
25-30

35
40
25

sp

‘Ef

10
20

HE2E

&
g

30cm>

<& 25cm>

20cm>

o
2l

o]
jifd|

160

bl d
ol
g

SHAl 4

Hofl 74

Tof
780

Klo

44) .

!

ol
=
0
Kflo

- 172 -



(2022H)

al
=

)

2|
=

MEE (20224 4

PERY

S

ZZOIAM R i

a8 44,

s Aol A

o[ 88t 73

-

ot

of DIZEIEX| 2 ciete

=

ol

t

.
ezt

F3

=3

m =2

Hol|7|

i

Ef
H| 0|

b

<0
Ofr
=0

70!

ZEfofLA Lo

anez
8o weot +¥o2 x2p

FAIABIOAM 2o e

M

ZiE| o[ LA

Erkah=

st 2| 5ol A

=
=

i

1ol
__A_._._._
KO

ojn

- 173 -



S5t shod,

IZHA| w22 4

xE A
S =

i

ol

k2l 1 kA ol A
EHAIOAM =X

=of
=3

=
=

Y ar

Al

F

2

ol

1

T332t AHOolH LA
4t 2 HA ZHoolH 2

74 x| 1 A

50|

ol

-

«Q

X|SHef et EolH M= LFo{X|=

fo 1~2d

AR5

FZo|M =Xof

5
S
opEo|Ch,

oL, B

M

2 "ok 2 g%9 #EolHZ olAlsto]

k=2

7l 7N

[

<l

o]
H

o0

Tol

(1) Air pot(EE|HIZE)S 0|8

==

<

oir

1EHA

7t

Hl
il
ok
ol

<
ofu

I

tof &2

0|Al5

)

(Container air pot

SHE x| ALK f

3
S

=
S

L. 2CHA|

Toll

o
150

—te
1o

of
150

Kto
ok

o
150

4

00
[s)
mn
o
o
©
ml
2l
~
nd

Z|

ok

a2 46. Air pot2 O

CX| XSAe E= ZE oI AMuf (2~3H)

Ch. 3&HA|

- 174 -



<_L|:K| X|§IH HH> <x|)é|. 9|_-IE'”0||—-|XHHH>
38 47, =X X BMuf (2~34) EE AHE O Ay

My $22 get o 9lof esHoz 2o

S 5 oM 8712 MAT

EX| XS Muft AE O[] MujE L
EXo| AHOIHZ 0|45t Hits o
EXlof At 129 HE HMo|l of 2 ZiHlol{ol A{x{5tod
LIRS 37 719 Mastdct. 2235 AHOIHE Air potS ALESHo] MEE =24 REFEH 87|
o U

of Hlojatdel 2|7t gle dele #2| AlA-E F&E

I
2
[}
ul
e

r

b T
;

L

=

2h. 4TtA - X def, o f33k Y
EXoM 23 St XSHMEE F3E= =FHF EHol 2 ¢

in

lolLoll MM ZA{ o

0

22312 YAE 4 Uk XA B[00l Mujsn s 225 ¢Al 80| o 2 e oluol £
Mol MFAIZI F EES Ma ¥ 5 Aok OlXF HE 870l AME hE PIatel Z2 040
Zolstn WAl HEE Mol Yof HF oy st Yuof BNY Holch, LREE Alr potol
MTjsto] Balgo =M AIAE MSS YME vl 37| MHES Sdf SO W27h BojLix| R
Dwe| webe ppe uiel %8 S HAS olwE & A Hch Air pot 0l88 P23t ZiElolY
MM J|Eg HwsozM A™ol ATl olAol JbsED MFo| 4w PIa (YSS Y
Mg & Sick (28 48)

(2) Air pot (EZ|RIZE)Z 0|88t 28 E35t ¥ EMS AF e

Tgo| Solst £o| Holst EF9 2d 23 F EMME MAE JHLUS sl air pot (Ez(H
ZE)E AMESSIUCH IO 49). E2YEZE Al 2.3 SFcz2&= 7|41 vj=Hdo| Hort
96712 7|77 £€8e LEZYS ALAEZEZE Moo ZZFH FalJtA HfE0| ZolstEF X =stod
nEe=z sl He2|7b M= Mol ZoECH ESH AAEo|lE2E2R ZUHES=ER 80| RElstot.
EldZEE AMUHECOZ O|F0M Hixlg mf 32 ZH4o| 2ol =7 Mol HH|=E= S7Ho|
ZolEct. AMufe of #otolL|2} 2Ete mjolT E= XMAjsho| vl M BHe s2Eg 2tst = ot

Air pot2 SZ|MX|IAMul (air-pruning propagation system)2S ZFsstA s 2257 HAAst

- 175 -



®eo[ob EEsP A2ts S4ol Aot F7| HX|(air pruning)= &X7t ®2 371 Fol 2|7t
CEHIAS O XMooz s sl J|EL fels et okl MEL HTsh #2(0t
st =0l B9 4&2 FTAZUct. FI3E0L 7|&2 22t2EH stFol MM=EAS e F2(7t

=
A% meles osE "elz steol B oA Ech o ®2Se LMEoR A =1
gE¥oz w27t HA "ot (2 50).
BT =E SHAl SEUOIMS SWEES F2 LY I, A2 HIERRM Lol

24
7t B3] =E =0 ULt

02

Air pot =~
144 4=

Hold &

0]

o

- 176 -



(20224 52)

A

=

AR =

9| air pot

] ol I {1 1ol
8 = K 0l i i
I I Y ol <r
EG) =3 3r
< = 2o K
M K m% 4 < K
1 —
iy RPN 2 5
<r s Y K o
= = =< 0o = -
o M 5 ofll = M
= o~ o _ Kk .
© < — N
— =37 ~
ol m__m < 3 w m__m
. ol _u_._ ol
Pl e — -
W _/_| [N) 0 _/_l
o < o IH __uog <
- RO o -
o = o
[&]
= - =
T « ©
u o o u
o O Kio = o
or < o I or
1 M _m - =il
20 Kk 20
ooz o o i
o X 2 or
.3 - .
% K- M o l
o — A N o
T % I
ko W 1A G Ko
oo Moo o
el Nl
o0 B = < oo
ol of) = Tl ol
g O 8y m
1 Sx . =8 ol
L ) D 3
o Ol & o
ml Wl o © il
NaH RN il M
S M

- 177 -



ALTH St 2 LIERH ZHo|ck. Air pot AlZE sHEo| 2F4
Aoz SUEEBEIF =101 MEE LS Eot AF FHE0 olAA IRV =2 He=
/él;|7 =1

- 178 -



705} (20224)

o
o
N
>
=
[
mjo
OHm
o
il
02
g
Job
=
o
N
=
1o
ol
ol
0z
o
S
nz

(1) 3= H5

7t ti= J127] (SAHHA])

etz 22ate IS fiMEs M S8 PIaE Jldo fiot K28 Exs 22
A2 BB ALBstEH, B8 BAE M3 Mue nFalzRE  AH=0oF s,
Foletnle Q8tch U £2sts FHMEIL o] 2ol b2l MEHE FXE Az
MefolAl 22 ¥ 2ol TESlIT Pasich HSE BAUL 24U Z® THHIY Al 5T olstz
SAIEE WD oM 702 YT BEEo=M FHES Etmd 4 Aok

YME B0l UT JHsH HE F MFo| ofstef, P RS ZRolE FEEBO| &3, blEY|
Sofl =ajo] ®o| & + 7| WEo| YRl 0|8 WSS W RV It HES = HO|
HEREE| Bhck

L = A A
F3atel Fe= ool At MEE 3ol AMFstol EaSHAHL HF Mol A Fsto HEZ
b

=
=
sl Z£ct. olg] Y€ MFAT 9= E7HXE MHAStD HotdHol| &

HE RES YEE F 30~40
=4 clez 2ol 3 Zefol 7|k 2ojECH 3~5CF RAEE MEMEDLL X5 Y HE Do
2Es SO Eoh M AZlE £Y oS0 e 3¥ M Tk B0 o2t 2Eof 227
AEBHE Wb MEsich FSAIZIOF olEch SOIXIH F2AA f2olM XLk foo| Z2iibe
Fore walgtoz HR@a g0l Woix|z o,

223te] 29 ol £ol £ x| G| o/2 B 3¥ oM 48 MEJK WHE uiz
MEBIOf W22 MAISIE Paksict
ot B wy

225t HEe wEAYel F 3¥ steaE A, ZEAYS 48 F2Z0| Mlo| Yt

- 179 -



BEM7I7t solxd ol2at X 2ol Foldk WRwHel YdSol BIH Fasl ool B4
2olslo] ZF A& MEHEIl DAY Eoh HSS AZlof wet FRF AEZoR PEe
2 Z7I”oz ot

o
ﬁ

2 B2 % ol
H2 3 Feol fol wold o tBolM Lh2 42 M| Fojof sith HE Al H4z 1ol
24 ol4 H S2 JIXE FBsH FSWAS0l WoiXD YBV|H Ltes 50| Botach
ol YBZI 10 ME AES W V1% Y IHE HIID Mesh FH AZI} L2ch "2 3
satEof MEIF LMl K2 =HH 7HH XFE MAN FOIFE o2 2Rl Lo
SILE0|ZE EQCE ChAl SAsp RolEch mA 2 2 MM HFD olSElolA

Mste Oiobs MHs| Folof Boh MEE HAS| #FD MEA HBE chxlx 2zs

7t BRE=E 7ls Mg

1) 28 7le

Mot7| ™ JtAlsE 25 (2022 3Y)

- 180 -



OF 57, ANME (BH)S MAR T BER AX 28 (20224 43)

a8 58, MESH B=2 air pot A (20234 5¥)

- 181 -



)

2|
=

A 4

A

HH™ st 2=2| air pot

g 59.

).

, 59

O3 58

2 LIERGCE (

- 182 -



)

2|
=

(20234 6

PN

<r

oK

IH
o

=2
[

8 60, 61

2 LIEtSCE.

2) 1d Zle Mg

- 183 -



4
KO

<r

O
KM
ol 32

o
pall

Ko
Hio

N
K1

Y|

fill
<

oir

LN

30

60

30

70

5AN A’

20

60

—_

ol

<l

1o
an

40

80

40

70

oA MY

30

70

ofu
K0
B

ol

ok

Y =0loAM

14M =0 =0[ 70cm

=2
—

a8 63

Kr

- 184 -



08 65. 3AM =0 X (20234 3¥)

- 185 -



Al (20234 4¥)

H A

~

J8 66. =X|

339

0
n

x|

2023 43 6

ot (28 65, 66

).

MAIS

107444

b (20234 9%)

20234 4%

of|

of 1

Mol 7 20217

¢

H

I o
I=RK=]

27

ol

S}

=3

T

H=

ol
=

9

A5t 2o

- 186 -



& (20234 9%)

L=

=

of 2023

o4 O
I —=

nkshkers

& 2golct,

F

s

98 M

3) SXEY= Jle e

ok
pall
ok

ol

<

ofn
K1

ofl

70!

od

or
Z1

Ar

ok

oll

or
Z1

69) .

st (28

i =0fof

o

oM L2 42 HA

2ot m Cf

® SX H=<7| (74 9¢)

o

2|
=

@ 1y (7

© H=&EH] (78 9¥)

- 187 -



ol
[ce)
o
M~
N
~
S
=
0
)

(20214 7&)

Al 32 1ddo|ut 23y of

—

~N =2
=

=& MM FolE cls

X

Il

T
<

2

AL
T
| sl ®M=EAl HF5F27t CHxIX|

s

Pl |o{&ECt

L A=
—0o°

Ci7F ChAl

o]
AA

HIEH Ol ZE &
i

U=

SELE

= N3

Ct. i

=y

S

F0fof

M| H3

tot=

—
—

= eelol M 2t

)

2|
=

(20234 7

A7

sl =%l

oF

8 70. X0l A

- 188 -



(20214 7&)

=13
=

7H

g 7.

—_—
1o

DN
K

- 189 -



AT 7H L mbH 2

3.

o ol ok W 3T X0 N - [V S L S R T Ty ®wT. AR
ol ®ooBmo X kN | ®  EFmuS  #C g B o 23 A
I 9 or Ko o (B W= o N - T BT ] =
= W gk I R A 5 .. = Mgy W K g
W o T I N P 0 ofF G N 5 < g R
0o 2y & RN H o Mmoo Mgl Wikmos B
S O T PR G P Borz L s MmO oSy
— " ofo " Tl - &) 2 K — ol TR [ A
R m = Wﬂkm_ T B R i | N PR AN mﬁ__ ) mxwﬁ.ﬁ_v.hﬁ mﬁ 30 o R
G RIS e s, wo w3 LW mm S TSz x 5T Sm®
Sl T [ o =D Ko W L ow g Mo Kl N B
e O SN I B L oK R MO W B w0 g 1w Mg
pre gk ol 5 ok O = K{ 7@ - o <H= BT om0 2K T gk 5N Hoop o™ 7 =
0 _ of I g 20w Do ol Ol TIN ket 5 I © ° S|z A K < <
o Fp P e B BE o Mg w g Flom o Do 2 g T S W Gy o NN
Y _ o oW kR - W= Tq o — Ty T o 3 - T O o o
S nlion R < ol - T o = N ol S K o N _ @_E Ko o X < R M I
: _nom E_.o|~ el ANn w_._ M_o [ IH _.._w Gls T U0 5 =T i o r K1 _m._u_A WX u_%._._ < Ukjor — ol __.AwH_._ Mo = IA_.ﬂ |Au_“_._|
~ A _|o mr ur oF 0 = o T RM_ = HK S NE
R Sl Rl L B S R SRR I R R B
o H R oT o T ®W G S Nko o0 Ko 20/ K & M pr ok 2 ar HE sz o B0 <F o go <0 0|21 R
| | | | | | | | | | | |
K = o wor O 70 =
B o o < 1o ot S
n_ I 0 = R !
= rd K Hi ofo ol i oF
3 K — 10 o H _
w1 B0 |ofF 9K <0 ofu
Iy N N = M 5 o 0
&l = o |0 = Kl Ko oir
T - ElES o ok X . E] o i
IR & o ok ® X0 L ko
ol - ol o "o N o
0 pal Em o | KB Ko ©¥ o E
u ol |k ~ U S ! <
K N o Ko < <k = o < o o Ok o T
4
- (o] - =
o i =53
5 s A
KO iy N KF of Mo
i LA
[\l o
ok

- 190 -




b

F 5 ) Al M_ ERN §K R 0
— ! (@] =<
WS 5 T = 8" g2 I o m
=T = = < =z o) =z 3 o o
= € I= - _ H a o A Zo * W
EE © oo 4 oll | mn i
) %) = O] 1) o == N
ok - - ~ Ko c W 5 - S ol -
— wl z = 0 = S ol s
n K0 3 Mﬁ Tl z S an~ N © .Mw =
b 2 mo ST E T a g ™ £l e )
W o N N S Ko oF ;1 =3 <! o
_.__o _x_.E _._.c u.m _.__o m WV [a\} m ﬂl oI, ﬂz.ﬁ
o1 [ o oy ko B Ko Cl H % o ] oAl <
K{o ko ur = 0 Nro @] = o % B o] i T o ﬂ_- mor._u =
g o S = z o 2 < N ujo L B o SN
BIIRN g .© e = T N El Ko = = oF
el o S wSo oW S o e F 1NN @
i, L2 [ o = § o o Hia| 70 o TR s e
o__n 10d B = T o__n ofu oF o O o <l Aonr___n H__I x._o .__A._E ﬂ ._.__|
1 Hi
<! <0
) R
1 == N —_
0 - EL 0
ok 4 K0 N ok
o < = ! |
R0 K il gl N K
13 K< :..__. = E
ur oo T Al i -
of |||_A_H o x._o ~ ilof o
© K — o4 ol
ol Hi = L
ol w Ko © < =3 — ol X
ol
-
3l
Mo o
oF Ho
e

- 19




Lok

L

(YYYY~YYYY) | (YYYY~YYYY)
100%0]| 0fof

[

[

A

=]

Ustof %

=
=

- 192 -

Max._o IR~ 3
mlw M% Lu,%w__o =0
i < GCSal A
3 3 %% < B
1® S %
Ko 2l vl (8] vl 2] |wv| |v] |2 |wv w| || |wv m_rr“ % % o6 o o
N~ oH ol ,mru__gao“_o
F W
i R
N < = KO o K
- M= Hoo =
R R P T
_ﬂ_:awr._7 ® | o
olo|8|Y| ol © - - e B | C
3 315|839 = o = wﬁ_nam.._ ar
T 1155.2H5m222292M,M,O,3,M,M,121393 UrTE R g o o
1 < =B ||+ o ATW\MH =
[ R T T | <
T B o D0 |
S wMTm 8 &
SSTEE M -
Q|2 _._nmmmgu -k iy ok
R Al O|—|N|o|o|— ||~ |a|m Cl 1SlglS |3 aHF%m_.AT_i x_.._
a = L |bl%|e SV E g g zl
= QAo £ _o% . - >LA_T K
— K 79 =7 M —|gll Jj0
W_ﬁﬂume@@@ <|=z0 i
_uoﬂ o KR L =N < o
= S = KO R ,nv\m.nuu._n Bt
2 WSt aizs = H|E
L o| ] oD 3 ] sl Ty
T & 3|8|g|L|8| 2 Q@ omARHF T R
..ﬂ_nw_ —|o|a|—|—] [~ 620,O,N,n_w,0,0,12 ajo|L mﬂArm.__m_u S31 . m Jo K
=g SEENEE BEIHMT D &+
o m|m ey <t ,o._d,ﬁ «“ 2 10
S O ,MEm_xmﬁﬂ 0 X
v == = = = = ChT du . ﬂ o W 3 A S
W [@lalml=lm=mam = m = m = ma m =lm = = = wm = 5 < L
B oo | B o | B o | B0 o | B0 o B | o B o B o B o U o B0 o B o B SR LN =
T- = KM= KM= KM= KM= | KM= |[RM = | KM = | KM= | KM =]| & |=|K K K S o T Bl i o N
NMENNEN NSNS M Rl =& 27 3r Tt =
BE s el He s Ente E Bboey | | BT a, el B | &
(4_.(m_.(m_.(m_.(m_.(m_.(m_.(m_.(m_.ymﬁmu_\x B K| R X 0o =< =i
B A e L e e e e e e e ) e e ] ek Foroz w om v
ofr | <" ot <" air <" i |<® || <" o | <* o | <" oo | <" obr| <" {ir] <" |oir| <" {oir| <" | < e L
of <™ -3l - A
= | = Dl = < Ko b 5 H
wo| owmkour| & | | | e | W] DR St 5
o S|E | W Hm T = A I I - R O mﬁ gurNodmEw z
ek L I O T R o B L Sl I B O A ST LTI = R
w i B rE ) N Ao B .mﬁ NREWS A Emao.J(
= M5 3l Uy
: “ropfsl w | P
o 5 ar Lol ) o0 7 b ﬁ._ o
1 = a S T = T K
- : fynsiE
K 3 = ..F.T_.___._:|.A al —
= " ol -8 oF
ur ol Fz_m of ~mWH_ ¥ ol
N 20 L WEFTRYE
. ur AN K me),g.do,quuun _
THr _ ~ =g PR -
53 L AT B or ~
g o =) ul 3o OF - R o 0 o
i - 1 RIROUOBI K H KR & L X0
K ~ = = - N 0of
i i I - o O k-
_’I— _I_ g E3 E3 ~
0 K 3




SCIE
_ - _ = o4& SEHS
HS == st=XH XAt =2 o | sz AR 7|08
k= =X X Xt S| = | (SCIE/ Al Y (ISSN) ISk
H|SCIE)
Karyotype and nuclear DNA
content analyses of Korean .
native Hibiscus ‘Gangneung’ Horticulture, Deen
. o Environment, chst | (ADSH 2211
1 and Baekryung(jo gsmg and Mohammad| 64 o= | 2lof 3t SCIE |2023.01.20. 3450 100
fuorescence in situ Biotechnolo Deepo
hybridization and fow e
cytometry
O 2 o 2 stas|o| @
HS 2|o| HA g E X} HFE QA A =3
1 213 LgtE 233 M=ZXA 17| 2021.10.14. MeEasEd chstal=
o |(ANEHRRoI5tE| M114% =7 B4 ES | Deen Mohammad Deepo | 2021.10.21, | P-//conference.n| py 4 -
orticulture.or.kr/
3 |[(Ahet=fofsta] M115XF & st&2E3|| Deen Mohammad Deepo | 2022.05.25. R A MM E chstal=
4 | (Ahst=2lof &5 M115AF &=H st=rE3| Yagoob Sultan 2022.05.25. R A MM E chstal=
5 [(Ahet=2flofsta] M115kF & st&2E3|| Deen Mohammad Deepo | 2022.05.25. R A MM E chstal=
6 31st International Horticultural Congress | Deen Mohammad Deepo | 2022.08.19. ANGERS A
7 |(AhEt=lolets] M116xt FH &tswtE S| | Deen Mohammad Deepo | 2022.11.03. | M F=HMZAHMEME | Cistol=
8 |(AhSt=2lofsts| M116AF FH st=grE3| Yagoob Sultan 2022.11.03. | MFZHAHMMHE | cfstol=
9 |(Ahst=elof&ts] HM116AF FH stsetE 3| olafi 2| 2022.11.03. | MFIHAHMME| cfstal=
10 2023 st=slg|sts| shagtE s Deen Mohammad Deepo | 2023.04.27. st=3l3 58 tfstol=
XXVII INTERNATIONAL EUCARPIA ol
Q17| .07.02. 0|Etz]o
| SYMPOSIUM SECTION ORNAMENTALS | 2023.07.02 Genoa |2l
[7|/\I-I A-Ij1|.]
O XA AH(SS, ALk o ClXel, ME, 44, AMES, ZT23)
=7l X|AIZH AR £ gz B S= st
: —_ = o o o E‘LED:‘ _ _ _ 7|04§ -
= (AE 22t 7|xH) ZRel| EHY | £7 HS S5 HI| S50 S5 |55 #HIE o5
1 MES MT Cishal= | Al | 20210125 2021-53 | M8888% | Ald+|20220308| 88885 | 100 -
2 MUES AHH Cfstol= | AlA+ | 20210902| 2021-362 | M9337% | A&+ |20230125| M93375 | 100 -
3 AUEE ‘BIA Cighal= | AlAT | 20211027| 2021-456 | M9336% | A4+ |20230125| AM9336% | 100 -
4 | AMEZ ‘Moflolf 2021° |Chstal= | AZAT (20211109 2021-471 | M9335% | A& |20230125| M9335& | 100 -
5 MUEZS ‘Lo cfstol= | AlA+ | 20220107 2022-21 | M9334% | AlA+|20230125| M93345 | 100 -
6 AEZ ‘ot2del Cighal= | AlAT | 20220107| 2022-22 | M9333% | Ald+|20230125| AM9333% | 100 -
7 AZZE CEA 2022 | CHEMDIZ | AlAT | 20220125| 2022-59 | M93455 | AlAT| 20230127 | M93455 | 100 -
8 MUES BTMET’ Cfstol= | AMAT | 20220125| 2022-60 | M9344% | AlA+ 20230127 | M93445 | 100 -
9 UEE ‘2T Cishal= | AlAT | 20230215| 2022-89 | M9886% | A&+ |20240102| 98865 | 100 -
10 | AEZ ‘Mal2lol 2023 |chEtol= | AlATF [20230216| 2023-71 | M98875 | AlAT|20240102| H9887% | 100 -
11 | HRIZEZ 'samihong' | FEEU | AlZF 20230504 |EU20230974| 20230974 | AT | 20230815| 20230974 100 -
12 i 2[ =S 'woojeon' SEEU | AT | 20230601 |[EU20231191| 20231191 | Al | 20230815| 20231191| 100 -
o XAMAA B8 R
% 8ol A2 s &8 REol | A, 0| T FF &8 od Rydl | FAFHCHEIN 3370 S=EME Jts).
HS X ==t 2Hoq HEAA| | SAAMAl | FAAAl | ofjof/SE | ASAA | SHEE St 7|Et
\/

- 193 -



[EHX dat]

O Zl= AA|(o]H)
= 2 o N 7ls AA 7l& A4 Jler 5
Mo 7IE old 78 | 7I& Al e cHAb 7|2 sryel | (Bl A M) I HE
T Iste] 422 S
1 | wstev|gold | n HeEsse 20211201 5,000,000& 5,000,000&
Al s
. 23ske| Md5E S _
2 | 3te7|&0|N F3stsd 20211201 5,000,0008 5,000,0008
Al I|s
* WS Xg, Mg &, g2 thE, X |, 7|Et §
O ol E A (F5)
off ZH
Atd st b oA BHA| AR HEE
=L (M) =2|(Za2)
=4 F23 2AE 2021 6,383.7 7,022 =g 1,100
ol & 2021 20,000 20,000 100%
=Uof & 2021 29,213 29,213 100%
ol & 2021 95,326 95,326 40%
1A APE E) A 144,539 6,383.7 151,561
A 225 ZHE 2022 2,139 2,994 28 1,400
e 2022 3,000 3,000 100%
=Uof & 2022 25,709 25,709 80%
ol & 2022 46,959 46,959 80%
=Uof & 2022 146,529 146,529 60%
1EHA(2XPA ) A 222,197 2,139 225,191
1chA &HA 366,736 8,522.7 376,752
e 2023 77,330 77,330 100%
e 2023 15,603 15,603 100%
ol & 2023 51,000 51,000 100%
=Uof & 2023 151,777 151,777 100%
ol & 2023 20,500 20,500 100%
SAAAIA 2023 5,190 5,190 100%
SAAAIA 2023 5,190 5,190 100%
SAAAIA 2023 5,190 5,190 100%
SAMAIA 2023 5,000 5,000 100%
SAAAIA 2023 10,000 10,000 100%
2EHA(TRIEE) A 346,780 346,780
2CHA A 346,780 346,780
= A 713,516 8,522.7 723,532.6
O 18 &
~ 3 - DE3E () =
Zt ALod Slo9 oi5l of LSS St
=t [Reafei et Atd st A=l 0004 20034 SHA|
1 g e dEietn 2 2
SHA| 2 2

- 194 -



| o3t

2]

[Ab

- 195 -

)
N N N ofl m_n“w m_%ﬁ_v m_% o m__mu m_% oo oo o oo
o Q1YY= & L8| 8 s 2 2 9 9 ~ s 2 10
il
o |® |m y S| s | & | S| &g 8|8
il il il ) N N N N N N I I I
iof fof iof o H 8 8 8 8 & & & & &
Ma < m_m o | 4
o || H od g | s o
.u_.uq |_..__.. _|...f |_..__.. A._ ol ol ol m.__| m.__| m .ﬂuU M [sp) M M m.__|
8 () — 30— |30 — 2ol wo | o [wo | F | T STt JEK] L _ Z
ke © 9 Kl |k | ok | B | Ho | KR | Oy | oo MOk 4 o Gl < <
T|F| 0| zE |y o® T o | W 1_ o N
ml | m| |m N o ¢ e 2 Cl
I B Bl r ;
R R R R ool L w| e {In
| | | — = < E ol o
K| K| |Ko e 5 = | o =
I w | o K = x|l < E)
20| = | 30| = | = | = S = ok | =) o Moo= D W s _
ml | | w TN | oRS | il ° ok m| B B S
. H H IH o N N - I i el N e O o =H| = e R B o I RIK
Ld I A B it B | Uo | uo | wo | uo | wo | T30l ROF R ol o= Do | wo | BE ola®| L
: IR B Fols | 5] K | B0 gy | o | Dy |
< (N orl o Rl o |0 H,M E = o DM o~
H — | Ko — i 3 B Rw | ok | o | T
s |3 -|5|- = D e e T Il
T i el o o
il S| = T An| g | F | ER
20 = 1o o I olg ﬂ g
Jo| — |30 ! o | o | | 0| o|&§|on N o © ot rto ™ o <0 LS =
S|8|18|2/2|s/88| 8 |Y|8 A B B I L L R
| - - [V © . SH < o
N| o o o — — ) SO o o o 20 . o oo Jilo
o o . ~| 5 N PN — — Llad N I I} < L) _ - -
m o m S| 8|8|8|s |88 8 S S ol ol Rl 2 [S)
N ~ ~ « « 3¢ 3¢ 3¢ PRI 3¢ 3¢ 3¢ = et &ﬂ Pl 2l
S - =0 rH o
3 I A 3
) | ol ol ol _ =
¢ 2lE | M o
ol | — . . K P~ —
o2 < X - BO| W[ WO\ WO B | w | Hor| | &
R I O B RI|IR|®R|®|® oo |ein A N = oM A | K < =)
Rln ||| |uw|u T w8 Dlgm| ol | 2| k| 2|k T o
X0 R 3 B S R I A e e I IR0 B = L Sloog| ok | ¥R | p | X X
00 o o o o I O N N I N - N -~ N T o s = r ____AAs r
=|nmo|no Moot g WU SNE) o w P
o S ok | ok | ok | ok | ook g Ko | = o o | 3 K
e § | 8| 8 wo Dz oo R 0
ol==m| © | & | 8 o DD D[P | FE | Oy i
Nl N « « - o A - - T I = ol B <l
- LN uo | ulo | Wo | o | uo | B |70 RR| 5y =
— m
) wo | o | — CC I O B T R G O - - R i e =l = | = | =
B x = i o o <l a < il P = = = N
= E] o o Ko o O0F - 1] n n o o
op | oM = = 3 or o H | B0 ~ ot ot o o
o I Ir Ir 0 ~ o o L L
R E| 0o Ko Ko R K
3
el — «a m | < o | © ~ ) o ©
] ,_M — o~ . L | <k U @ - N ™ < T ©
I




© © © [s2] — 9] 9]
o o o I ™ — — I+ I+
© © © M~ M~ [e0] [e0] — —
clslglslglslg : :
gsl8|8|8|S|S|8|s|=|z|8|8|z|z|8|28|2|2|2|8]|s= ] [ 5
n~/_ n~/_ n~/_ n~/_ n~/_ n~/_ n~/_ o o o o o o o o o o o o o o N 0 0
[ [ (<} (<} (<} ™ ™ ™ ™ ™ ™ ™ ™ ™ - K K
N v v N © o o 8V 8V 8% 8% 8% 8 8 8 8 8 8 8 8 8 <0 < <
% % % N N % > o o o o o o o o o o o o o o oY s s
58| ¢/8/8]8]¢8 i i
o o o o o o o [E] [E]
(V) (V) (V) (V) (V) (V) (V)
X0 il g 2
= = = = | K = = = = 20 =) -
<l —~ <l —~ —~ —~ <l —~ <l <l —~ —~ <l —~ —~ —~ —~ <l <l Y N N
o0 | @ | ok | W | @ | @ |+ | @ | F | o | wm | @ | % | @ | w | w | @ | % | OF Q S
ol or o or or or o or o | W ol or or ol or or or or ol ol
Ho <k Ho <k <k <k Ho <k Ho o _ Ho <k <k Ho <k <k <k <k Ho Ho ny W
wo| W | w | M| mo| omo| F | | § | g m ol o | H | F | mo | do [ o | m | T | F | o
=~ == == =~ == . = = = = = = - ™N e
o = o =212 | o = M| 20k | = o = | o =2/ 2| 2| &= o o L o | kouo =
mt - —
- _ - _ _ _ - o | o - _ _ - _ _ _ _ o+ o+ i) = or . ~ 38
- P3 - < < < — WE — r ofl ~ ~ < < ~ < < < < ~ ~ o K ofu Ko <
< R < R R R < - o] R < Rl R < R R R R < lo % i 0H 3 o
Rl Ko Rl Ko Ko Ko Rl Ko Tl Rl Ko Ko Rl Ko Ko Ko Ko Rl 3 BolMR®
T O I I I I I e L N R
o <l o <l <l <l o <l H | o< | = o <l <l o <l <l <l <l o o T
< o < o o o < o <1 < o o < o o o o < < MI_ a
o o o o o o el o | RO el o o Tl o o o o Tl Tl ool & =0
o ok o ok ok ok o ok M| < o ok ok o ok ok ok ok o o =| B . W -
< - =y KO b~ o
o- o- o- L o- o- o | o 2| W | SFHE
s Ml 9 S
0 r
= o
N oW - _ _ |2 cl o o 2
0% = | rto o o LT | R o > . o i~ o - L 00 Ell]
_ _ _ = _ AU j [ _ _ o mo El < ik g
e e o < Ik % o+ o- ﬁ M _ | =3 A H o o e e wo = ok = o+ o Rl = | R =
G O B T 5K b 54 | s) | ROZO| 2 ® | ml | ol Xolm | W | s I | W S| Wwo I+ 20
~ L ~ L ~ L = Lo K r 0+ - N gl | X oll = b — pal r o HK o | o Io <0 — -
P I e B N - s N ) & = o S M | == | < K > 0 ol ol ml o T T |5 < | PR =] Bl<F-
AR | Bk Sl | BKEl T W | W KT S| F <l | M T 3l 3t KE W oW R R | o N Ok
e < I N el ol o =1 .y o o O e O T < O~ B =l - <= N - - i ) i
Nl | o | Qo g0 JA.._ ol HiEl | qmid X2 w RO _M_V_A __AW ol ol o 70 ol of of =) o+ rH &Y R0 %*o IR o0 | o 1p -
Qr | QR | QRO [or AEK 20 O e o | KW 0| X ] %0 %0 o - | 2 ol ! ook | = Kl
K | K- | KR L gy mr o RS Tl [ Rg | M| n | ke | ke | U <l | x| = 3T 5
o owm| mEma - L BeTen| XT3 <! ool om | B | K - S = o | <U . .
I~ ok o] < = i ok Hr I = % ol <0 o = o] U KO gk = | 1E ._Aro <0
= o~ ujo zl ol mow | X S ) = = an <0 Ko ®0 <F
K = o N B3 S <l i H o+
v ®m | @8 | & |8 | & |® | 3|45 |a| |8 |8 |8 |g|8|a|&5|°a|z|g| *
il < < < < < < — — — — il il il — < < < < — — =0
r Zl Zl Zl Zl Zl Zl n n n n r o o n pal pal Zl Zl n n _Au_._ o
m__ul — [a\]
o — (V) [ep] < Ye) © M~ [e0] » o — Al [s2] < Te) © N~ [e0] (] o _H_
— — — — — — — — — — (V) (V) (V) (V) (V) (V) (V) (V) (V) (V) [ep]

- 196 -



- 197 -

H__
0R 8 3 o o H
= - - SH - 0 S o
lof _I_.O wl_ . 1o mn__ _._._u_ ofl” _u__.D _._._u_ — N _
oF < ) K o o] = o sx._ < o) < ofu T o -
W KW R |4 oo M T3 -~ | Z =
w0 &Il K 7ol K { ol - = s & o <1 =) =
o Ko I < <0 L A S s X S = IH T o |7 mm LK < r ofd =
'y wE w5 | | ur g AK o K0 o |z > | o KU | @
< = % X — - H -, Ko Ko o | 0l [ <
TI re) <k o K X0 <0 o oF o <1 oK = - X0 i 70 Hio o LH ) ur
= o =T S K TR} o o o0 mr -
_ o % W_”_ W_ ~N on L 70 [ % - <k <l = ol zI @ T Ko
B g g B EZ R O o bz s Mg gxR@ Koo
81 o m._ wo <+ o N oo K or o m._.ﬁ 0 o M & u_.n_. s 2 ] A K N
o | . O o Wo i Kl Ko K0 B0 Kl oo g N < = - 3 =
— | O o |o ol o JF 3T oo < Bl |woa o= N i
=] ~a®__ =& | ¥ o |3 ar FURELIE = o F R omE T
2 Ko & = |R0 5 | itk 7o Of S Uk = EREE!
R (R T Ny < T8 Wz T og- Bampr |B A= E
ufl —_ x._o N o oF o__._._ Kfo K| 0 o — HH T A 00 00l |®OK Tod ~ - =2
o < 0l0 - = ok il < T A R - o0 W o - _|oK
S . 20 e U0 ~l @ S =_ i S o o g ob o) R R =
N oK | © © ol O 1o X0 K<k - H ~N D3 HK =< o 7 = u pl KO| 77 _
o_l o_=._ — m_._._._ E__._._ E._o __A._o T | lo] m-m:._ = ._n.wu = <0 _I_.AI = = - T T = z 7l o W e
<0 ErH_ > o~ Kl <loT _._._o ~ _._m LU nr - ok - =z T Mﬁ - — I K o] o |l O
oy B WS 0 O 1 20w P el Wz W S &
- K = |2 O — ol 4 ofr K ol A._ o0 W o= = X0 N F = o] I Pl d = M| __ :W =
= oll SN IT Ir = or oK _.._I i ok R’C ol L O“_o ! N o - Mz il 0| ol o
WS Zler oMo mm AR z. RN T oo o2 o [Dom ™ _ﬂm 2 0 o
W E oL k5 R o g o MM Ty e o ool Rz 8MS
A__u o = (%l oo = o ® © WK < m.__l o = W N ® T oo g N ol wr XU H 7 o3 A E = < < c
Lo _ _ _ i Pl x_._aou_m_._.ﬁ__ﬂm.__mo_wono_uﬁx._ﬂﬁzGm._rﬁﬂa_.@qa_.aum_._._.m
- s ! i oo Ko KO =M AT RD W RmoE & 5 &
<+ Ko = o t ! ! AN P
) . Ly o 1o 0H #0 i
o = ok or I = o oo 7l Ko
R - RE o+ K0 oo T = L
| R L) [N il W o " Rl X -
E_. 1= ® R o_A_u - B _ K ____ﬂ._u _M_m = o
g . ly B - gl __mg_l b oF ok
1o mm e K _|® mlo| K P o o OF o
" o = o k| W o X oF RT3 KD i 0
__ﬂu w._w ho.m b .m_ o [y o ., Ko B E ol wm _m._ )
o _ o ot | I K ol S @ ur
ok | Ko gk M) O _ W g @ 4 T o
PR Sk o ™ o w S B o ﬁ_ = Tz =
1 _Ir .A _I—I
T Ok K -




- 198 -

o _|_._\|o/ o _._._\W o _|_._\|o/ o
= 08 2 08 = 08 2
u un i
o- E oK ol = H = Al wor
= <0 o . 0 [ LN < o] i 0 <fu
rr B oF o S5 |k { < ujo ll 3 N
IR M= g 2 2 I _ _
of oF U i o] = OF up iy N nul L o
K w T =om mﬁ ) o H = o 3 =
= Ol g2 35 = g =T 20 = N
5w PEEl TR g o; <@ __oT
Yooy SER WD W : Y @ 3 al
a = L= S T g3 _, X w o = R
< " Mooy = |l m oK _Elo_.ﬂ ) mﬁ D m_ < _-
. = L1 < 00 | w_ﬁ W oo 23 o |
o WS o mopk R e o N M ol L = ¢
e _ T 2 |Fupt 20 0 - = 20 | o o v o 20 |7y
o O ol M X0 e - < 2 | K
< oA o & | o %5, A U EL = o A = atl
L T3 ko Ko 2wl - AR/ ~
W o =5 g e w0 o M: w T < dag T ol
=N D 208 o Mgy = o T <0 2020 <5 N
ok g miIg gzle ok K19l Ho Mo oH el g oo
N S U g D WS ] of 20 20 20 = = ol
o I w3 E of ™ U o T o M o D o oo
s n 9%z F o Ko — S & ok ol BB g SR R
EHRA e o N - 3 = ok Ho . - I K I ., = &r ~N N
R a ko Ko =r o K oo oo T pl 9 El NN
._Ee_ﬁ:énUu_%mzo_%Wwo_L._n_m._rwuﬂunln _._moﬁolu@..xro ao_._moao@r K _ Rl
¥ Sudlpnasniisa THE R RAAR: o a0
Hio mu of e o0 K
<! o z_m T o <0
o e H i
[ Ho T . EW ol T
I o = [ o = gl =z o 0
2 ok N = | H o so | H = ol f O
oo 0 o [ ¥ ok . Mo i < | o Kl
K T < Kl Tl Rl = Tl | R = =
< _m._ oy o | Kk W~ ol | KF _ o | KE ~
of = 40 AL or % Iy o2
w T ﬁ gm ~ y_. N __ﬁ_” o ugh
— T I\ 0 o] Mool o
ol va ol WIW - - il
kfo " Ko o+ x_+ =3 T uu_I iol RUs =
O O O



<
jild
04
ofl

I

(AFRA &%)
A ootz

oo
o3

mr
Jjo

oll

AMYAXZE 7|
2. COVID-19 0|

1.

2o

[

5 A%

M A

=

ol

=

S

e

—_—
110

=
10

<k
i

o

3
o
oF

ol
R

b

off et

az|ld el 72

k=1
=l

RS A7

il
i}

O:
[

17|

7

=

(<%

N EIRY

2 CH
o L=

=0
=2

—_—
110

=

10

<+

o
I[e}

b

10l

o
ofu

=

54

[S)

5{ A Zf HY A
to4 o

[

=
S

=

A
L

tol M2 2IgskA & Z=35H0d

°

HZ35H7] 2

[

832
o

10

i

tA

&

SHAl A+

<
<0

0

_I

o[

1

M0
oK

1

 —
-4

714 ¥

F

—

©

A = ofol| Cf

i
—_

1to

iy

?.

1

O:
[

5.

ol 7|ofgt

=T

2 YL

M=o
S =

M0
o
k{0
T

%44 7

KEA|CH

jifd|

A
=l

oo
o<

r

—_—
1o

|

10

<+

0l

M0
%0
i

of
ol

ok
X0
ofr
k{0

i
<

HSAuiet Mejr|ls M=

713,516 21}

=
=

o =Lifol

°

=2 E
= o

ol

PSS
S

Choil 7lofgf
LAIE THE

b

2]
=

=i e

=1

7=

ez el AlE

oo
0<

B
®

ol
ol

I §3&71=0|

E3
5. =2

tofl 7]ofgt

of
~NO

b

4

il
r0

i

bAoA 2 =X

o}

Mz 732

or

KO0

I3 Al

a-

- 199 -




I-|;H

k=1
=4,

I

S=EO
SEZ0z2 ZLj| AlZ

AT 2 1t e

el
ol
<l
=
ok _
-
Kio =)
ul E
ES 10 K
o 0 fo-| 4
N ok nH mr
_AIO A_o - _A._o H__u._ o T A
< ¥ - |z - —
> <0 g
— ToF _ _._._. =
ul T K o iy
ol _ ~ _ 3 1
_ ok ul s N._ O_ w:r_”_ Lm
- U e & E R
AU TR I H n
o Tm A 5
0 Mu T oo ool o [ ol 1
oo R EUERES cl E
[ — o] o 1o = ol
I R O o x| =
% Klo ol = < E = Tofl [l o
aog@%aﬁﬂlm ) O |7
o] T iof S 7 = I - | X
E%I%_ﬁ o- o1 X3 = <0[ 20|20 ® %
_”__lo_uulm.l_”__lA_.E .__n_ A_l ut u__Al._ _._L_/l EA_.W_|E_.H_ B R 3 Bl
|r.__._w* L_.umM le__._n= Ell m_._mﬂ_.%mﬁ.wmﬁm_uﬂwm_nﬂlurLlL. MJ_A.._L_:m_= = | N
5 o wd T HE T v (%0 =| | %%ﬁmﬁmﬁuﬁwémwﬂm R -
or o w HE < S 5 F 2 o = mﬁ@gﬁ_ ﬂ
dr o 30 Do Aoy W < &) 2N |0 %
U fo = 4 = 7
o NN R o- X o 20 _| & o
o wl S o N ko %0 < or | l=
I 0 Hg . 3T =
ol &y O Ho S aly o gl == w3l
=M F Ko W< #o < 4 ol <7 K e
T 1% 735 o R0 2 K| 2 oy Z
i o Ko ofT T M0 = o \ T o0 | 2| ¥ =) -
Ko Ho & T < 3 Row i - RIS |20[ar o
o o < B T = w R 1 " ™| %0 7l
T T W N R0 ! i < R R
= ol 0K Ko W Ko M = oT M ol ____:_m 20 s T ) %0
T o0 M Ho < rr . Ko 50 w2 A= 30
o & no o ol M i Ko o W= ol B
T T < ik i mr ol ~ —" o0
O T ook AR g Hl ol > | b N
OO0OO0O0O0 ol = | 38
0 0 Wl | F
K i+
7 °
1o
Hu Mo
\'% -

- 200 -




1]
Kl
Fo
ok

<=ZzEZ>

1. =&, 1986. £33t E32 SMu|w 2 HRZio| Arztof st A7, Zoistw chstal MALSt
fl==. 44p

2. ddd. 2001. 233t S 2 Hibiscus sinosyriacus 7+e| SUHIEE, 3HWES & S0EE
4. 2ot tehy ARl =& 128p

3. A&, 2002. #&H0| FZ=HHibiscus syriacus L.)ZE FHof| 0|x|= & MSoistw ikl AMAf
52| =& 86p

4. M. 2000. 223} (Hibiscus syriacus L.) 22| st ™H ST Ma|std o o|MF=H HsE M
SCHstw cistyl ghALSrel=&. 126p.

5. &=, 2015. =2 IHoM SME FI3 F2F5 =45 82 fIt 7MAY EMEIL &4
gatsty|sof oisty 2HALERl=&. 186p.

CHEM 1979, R3S /R, 52| A} #A. ot= StE|X| 43! 64-73.

7. 4E=3H, AR 1991, F3Z3te| S0 st A7l -3t Anthocyanin, pH
co—pigmentation®} st Bto| A Sh=@lodsHS|X| 8(1): 182-183

8. Z&=t, 0|7|H. 1991. FZ=te| stMitHolof sH 47 | —M3HEo| SpectraSAM 1t sHER. o=
2ofl=ts| x| 32: 103-111.

9. MTEEE.. 1991 WHiZIstME S HIFHOSZ 5t Hibiscus® Al22| /o atstof. ‘23 vzl &3
st MEXE 2EE. pp.3-15

10. REYE. gxo, dLdE, ZE&A. 1976, £33 30| &b A7 -EdF, 4t H
rosa—sinensis2te| AS W Eof| #sto-. st eE| x| 17(1): 100-106.

1. Y. gxof, ZYdF. 1976 £33 |30 &t A7 -ZE S0 Ldst F235 Mol zs5H0{-.
st=2lof|&ts|X| 17(1): 100-106.

12. 2f52. 1993. 733 |52 oA, ™ T2(1 oj2f. M43 Li2tE F3= HEX|Z. pp.5-24

13. 2H&E . 2005. 3235 ZF2 efx 4 2 EFo| aeh A7 MO st cfsh .

14. 40|32t 1992. Polythyelene—film mulching2} X|S&ZAMEXIO|IZ7F £33 U2 2 M=ol o|x=
Qe nedofstn ofskA 210p..

15. £7|&, ol ™M H3|Z. 2002. 1-Methylcyclopropene0| Hst 223te| atx|dof O|x|= A&k
Sh=2l0f &2 x| 43(3): 333-338

16. Y. 1995. 2335 FTE SH(I1) M==AY, etz 2 s-st=ests osHE Y| E3
st=ttE 3| pp.45-46

17. 2. 2004. 233 (F33t2t ol £Q1J17). MEA . M2, 490p.

18. AlAT. 1996. 7t2 B33t M EZ3|. ‘M 73 22 22 MEXS LER. 74p.

19. 0| M. 1993. &4 £33t Auljoll AO{M umiconazole, gibberellin AFE & 7|X| o] &0
Ztsb A3, nejoistw cfek. 189p

20. HME 2SI ZHHZIR| 5], 1993, YMEZSIEZE 459p.

21. o|AM 7, XM 1976, lui=A =0 &5t A7 X IV. Colchitetraploid AtFF3 2kt M F
=3to| gelfjstx Me|std EA. Jour. Kor. For. Soc. 32: 81-98.

- 201 -



A
02

Ao

—

>

. Alexander, M.P., 1980. A versatile stain for pollen fungi, yeast and bacteria. Stain Technol.,

55 13-18.

. Anderson, N.O. (Ed.). 2006. Flower breeding and genetics: issues, challenges and

opportunities for the 21st century. Springer, Dordrecht, Netherlands. p.278-289.

. Bibi, S., S.Z. Husain and R.N. Malik. 2008. Pollen analysis andheavy metals detection in

honey samples from sevenselected countries. Pak. J. Bot., 40(2): 507-516.

. Dolezel, J., J. Greilhuber, and J. Suda. 2007. Estimation of nuclear DNA content in plants

using flow cytometry. Nat. Protoc. 2:2233-2244,

. Egolf, R.D., Santamour, Jr. FS. 1975. Anthocyanin pigments and breeding potential in

Crapemyrtle (Lagerstroemia indica L.) and Rose of Sharon (Hibiscus syriacus L.).
HortScience, 10: 223

. El, Naggar S.M. 2004. Pollen morphology of Egyptian Malvaceae: An assessment of

taxonomicvalue. Turk. J. Bot., 28: 227 — 240.

. Gupta, V.K. and S. Gudu. 1991. Interspecific hybrids and possible phylogenetic relations in

grain amaranthus. Euphytica 52: 33-38.

. Ha, Y.M. and K.K. Shim. 2002. Genetic resources for new cultivar breeding of selected Asian

ornamentals. p. 389-393. In XXVI International Horticultural Congress: Asian Plants with
Unique Horticultural Potential: Genetic Resources, Cultural 620.

. Ha, Y.M., D.Y. Kim, and I.S. Han. 2010. A new cultivar ‘Daemang’ with long red eye spot

and large flower by interspecific cross of Hibiscus Species. Kor. J. Hort. Sci. Technol. 28(4):
711-714.

10. JL Brewbaker, BH Kwack. 1963. The essential role of calcium ion in pollen germination and

11.

pollen tube growth. American Journal of Botany. Vol. 50, No. 9 (Oct., 1963), pp. 859-865.
Kang, H.C., Y.M. Ha, and D.Y. Kim. 2013. A new cultivar ‘Daeil’ with large flower by

- 202 -



12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

interspecific cross of Hibiscus species. Flower Res J 21(2): 93-96

Korea Forest Research Institute (KFRI). 2012. Cultivation and management of Hibiscus
syriacus as Korean national flower. Seoul, Korea

Kudo, N. and Y. Niimi. 1999. Comparative studies on the Hibiscus syriacus and its allied
species based on RAPD analysis. J. Kor. Soc. Hort. Sci. 40: 241-244.

Mun, J.H., H. Chung, W.H. Chung, M.J. Oh, Y.M. Jeong, N.S. Kim, B.O. Ahn, B.S. Park,
S.Y. Park, K.B. Lim, Y.J. Hwang, and H.J. Yu. 2014. Construction of a reference genetic
map of Raphanus sativus based on genotyping by whole—genome resequencing. Theor appl.
Genet. 128(2):259-272.

Oh, Y.N., E.H. Yoo, W.H. Kim, B.S. Yoo, E.K. Lee, K.S. Kim, and D.W. Lee. 2003. Newly
bred Hibiscus syriacus ‘Hangyeore’, ‘Hanbora’, and ‘Hansomi’. Korean J. Breed. Sci.35(5):
136-136.

Park, H.S. 2007. A new variety, 'Suni' suitable for ornamental use in Korea althea (Hibiscus
syriacus spp.). Korean J. Breed. Sci.39(4): 538-539.

Park, H.S., H.G. Chung, S.H. Kim, S.C. Kim, and Y.S. Jang. 2003. A New Dwarf Hibiscus
Cultivar Suitable for Indoor Growing ‘Byeollee’. Korean J. Breed. Sci.35(5): 337-338.

Park, H.S., Y.J. Choi, and K.O. Byun. 2006. A new dwarf Hibiscus variety," Hanyang"
suitable for indoor growing. Korean J. Breed. Sci.38(4): 307-308.

Park, H.S., Y.J. Choi, H.G. Choi, S.H. Kim, and Y.S. Jang. 2005. A new Hibiscus syriacus
dwarf cultivar, ‘Soyang’, which has reddish pink flower with red eye spot. Korean J. Breed.
Sci.37(4): 267-268.

Perveen, A. and M. Qaiser. 2009. Pollen Flora of Pakistan—LXIV: SAXIFRAGACEAE. Pak.

- 203 -



22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

J.Bot., 41(4): 1531-1538.

Shim, K. K., Y. M. Ha, S. K. Lee. 1994. A Study on the New Yellow Variegated Cultivar of
Korean Forsythia : | . Physiological Characteristics J. Kor. Soc. Hort. Sci. 35(3): 270-278.
Shim, K.K. 2008. U.S. Patent No. PP19,547. Washington, DC: U.S. Patent and Trademark
Office.

Shim, K.K. and Y.M. Ha. 2010. Planting and maintenance of new cultivars of Hibiscus spp.
as Korean national flower. New Industrial Strategy Research, Seoul, Korea. p.69.

Shim, K.K., Y.M. Ha, and J.H. Ha. 2000. New dwarf cultivar, ‘Andong’ of Hibiscus syriacus
L. HortScience, 35(3): 402-402.

Shim, K.K., Y.M. Ha, J.H. Park, and S.A. Lee. 2003a. New cultivar, Hibiscus syriacus
‘Harmony’ which has white flower with red eye spot. Kor. J. Hort. Sci. Technol. 21(SUPPL
I1): 108

Shim, K.K., Y.M. Ha, J.H. Park, and S.A. Lee. 2003b. New cultivar, Hibiscus syriacus
‘Samchulli’, which has reddish pink flower with red eyespot. Kor. J. Hort. Sci. Technol.
21(SUPPL 11): 109

Shim, K.K., Y.M. Ha, J.H. Park, and S.A. Lee. 2004. New cultivar, Hibiscus syriacus
‘Saemaul', which has reddish pink flower with red eye spot. Kor. J. Hort. Sci. Technol.
22(SUPPL 1): 111

Song, H.S., I.S. Park, Y.T. Lim, J.K. Kim, G.J. Lee, D.S. Kim, S.J. Lee, and S.Y. Kang.
2006. A dwarf type new Rose of Sharon variety, ‘Ggoma’ developed by a mutation
breeding. Kor. J. Breeding 38(4): 293-294.

Stanley, R. G., Linskens, H. F. 1974 .Pollen: Biology, Biochemistry, Management.New York:
Springer-Verlag.

Tachibana, Y. 1958. An interspecific hybrid of H. mutabilis L. and H. moscheutos L.
(Studies on Hibiscus lll). J. Hort. Ass. Japan 27: 201-206.

Tachibana, Y. 1971. Studies on Hibiscus. VI. Reciprocal crosses between American
herbaceous species and Asian arboreal species. J. Japan Soc. Hort. Sci. 40: 183-189.
Tachibana, Y. and Y. lhara. 1968. Studies on Hibiscus. V. Self- and cross—compatibility and
hybridization (2) J. Japan Soc. Hort. Sci. 37: 79-82.

Tachibana, Y., N. Sakazaki, and Y. lhara. 1957. Studies on Hibiscus. 1. Self- and
cross—compatibility and hybridization (1) J. Japan Soc. Hort. Sci. 25: 255-260.

Van, Huylenbroeck J. 2009 U.S. Patent No. PP20,563. Washington, DC: U.S. Patent and
Trademark Office.

Verweij, R. 2002a. U.S. Patent No. PP12,680. Washington, DC: U.S. Patent and Trademark
Office.

Verweij, R. 2002b U.S. Patent No. PP12,660. Washington, DC: U.S. Patent and Trademark
Office.

Walker, J. 2001. Hibiscus. Firefly books Ltd. Canada. 96p.

Woods, R.l. 2009. U.S. Patent No. PP20,574. Washington, DC: U.S. Patent and Trademark
Office.

Woods, R.l. 2002a. U.S. Patent No. PP12,619. Washington, DC: U.S. Patent and
Trademark Office.

Woods, R.l. 2002b. U.S. Patent No. PP12,612. Washington, DC: U.S. Patent and
Trademark Office.

Y. Heslop—Harrison, Y. Heslop—Harrison. 1970. Evaluation of pollen viability by enzymatically
induced Fluorescence; Intracellular Hydrolysis of Fluorescein Diacetate. Stain technology. Vol.
45. 115-120.

- 204 -



<Website>

1.

https://cafe.daum.net/tormusamo

2. https://www.pinterest.co.kr/in/ 24247212844497326/
3.
4. https://katalog.smsmarmaragroup.com/hibiscus—syriacus—magenta—chiffon—-malvaceae/rose—of—

https://www.brighterblooms.com/products/lavender-rose—of-sharon —tree

sharon—shrub—althea—magenta—chiffon-tigeSms marmara

5. https://www.barchampro. co.uk/store/products/hibiscus—resi

6. https://www.simpol.co.kr/front/productsearch.php?code=_&listnum=120&sort=price&page=_&listty

pe=list&s_auction=&s_check=prodname&before_search=%EB%AC%B4%EA%B6%81%ED%99%
94&codeA=&codeB=&minprice=&maxprice=&vender=&search=%EB%AC%B4%EA%B6%81%ED%99%94

. https://browse.gmarket.co.kr/search?keyword=%EB%AC%B4%EA%B6%81%ED%99%94+%EB%

AC%98%EB%AA%AI

. https://www.dailimseed.co.kr/?r=home&mod=search&where=shop&kword=%EB%AC%B4%EA

%B6% 81%ED%99%94&x=0&y=0

. http://www.latimes.kr

- 205 -


https://www.simpol.co.kr/front/productsearch.php?code=&listnum=120&sort=price&page=&listty

e
i
Ral
o
Rl
1%
>
o
O
4o
ol
oo
!
=3
o
omm
o
H
=
o

Of HOME SHEMAZRAM AlS3H 7| SA}
AAIE A o

of 21M LHES ZESIE Mol= HEA SEHEUNZFFOAM AAT 7| sAtA SR H ALY 9
2l

APAIIYS 90

I7tevls J|E ®Ao 2R3 WE2 HAHMLE UE e SIHSIHM = of EuCt.




	신품종 무궁화 개발을 통한 국내외 신시장 개척
	요약문
	목차
	1. 연구개발과제의 개요
	2. 연구개발과제의 수행 과정 및 수행 내용
	주관연구(경북대)
	1. 개발된 품종의 무궁화 육종 체계 확립
	2. 종간 교배조합 친화성 및 종자의 발아력 구명
	3. 주요 무궁화 유전자원의 배수화

	주관연구(경북대), 공동연구(무궁화와참나리)
	1. 키 낮은 무궁화의 품종 개량을 통한 차세대 조경용 무궁화 신품종 육성
	2. 이종간 교잡육종을 이용한 새로운 화형 및 화색의 고품질 우량 무궁화 신품종 육성
	3. 신품종 육성을 위한 세대 단축기술 개발
	4. 차세대 조경용 무궁화 신품종의 해외특허
	5. 차세대 조경용 무궁화 신품종의 해외 수출 시도

	공동연구과제 : 고품질 무궁화 신품종의 용도별 재배시험
	○ 공동연구(무궁화농원 우신)
	1. 조경용도별 무궁화 품종의 재배 기술 개발
	2. 분화용 무궁화의 조기 개화 기술 개발

	○ 공동연구(대봉수목원)
	1. 분화 재배 기술 개발
	2. Air pot을 이용한 무궁화 컨테이너 생산 시스템 개발

	○ 공동연구(한국무궁화연구원)
	1. 접목기술 개발을 통한 다양한 화색을 가진 무궁화 상품 개발



	3. 연구개발과제의 수행 결과 및 목표 달성 정도
	1) 연구수행 결과
	2) 목표 달성 수준

	4. 목표 미달 시 원인분석
	5. 연구개발성과의 관련 분야에 대한 기여 정도
	6. 연구개발성과의 관리 및 활용 계획
	참고문헌




