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< SUMMARY >

| CODE NUMBER D-02

Purpose&
Contents

O System establishment for selecting superior short Aibiscus through collection and
characterization of genetic resources

O Cultivation of new, high-quality and short Aibiscus

O Development of rapid mass proliferation system for superior genetic resources

O Development of mass propagation system for new varieties of Aibiscus

O Cytogenetic analysis of the superior Aibiscus genetic resources

O Cultivation test of short cultivars of hibiscus

O Domestic and overseas distribution and export of pot varieties of hibiscus

Results

- Making database for characteristing of 184 collected superior genetic resources

- System establishment for selecting superior short Aibiscus

- Optimum condition analysis of germination medium and pollen vitality of superior
hibiscus

- Structural characterics analysis of superior Aibiscus pollen by electron microscope

- Ploidy lebel and karyotype analysis of major Aibiscus genetic resources

- Establishment of mass proliferation system for the selected superior hibiscus

- Breeding new, high-quality and short Aibiscus ie. ‘Samilhong’, ‘Woojeon’, ‘Mikyung’,
‘Whasung', ‘Goldgreen’, ‘Jinsun’, ‘Daewangchun’, and achieving breeding protection

- Establishment of cultivation methods for short Aibiscus

- Longevity investigation of cut flower for indoor cultivation of new Aibiscus cultivar :
Flowering more than 54 hours

- Selection of various mutnats of Aibiscus flower, plant shape and leaf through back
crossing

- Signing a contract with Plantipp BV in the Netherlands for the patent and finally to
export the Aibiscus seedlings to USA and Europeans

- Transferring of variety protection rights to SD Biotech Co., Ltd., and non-exclusive/
ordinary license to Doosan Co., Ltd to propagate the hibiscus cultivar in the country

- Selling of 'Samilhong' and 'Woojeon' seedlings to Suwon City Hall, 'Samilhong' and
'Leejungsaek’ seedlings to Daehaltech Co., Ltd.

Expected
Contribution

O Increase of breeding efficiency through database of the superior Aibiscus resources
O Continuously establishing new cultivation system of different hibiscus cultivars
O Marketing of high valued varieties to home and abroad
- Achieving the patents of new hibiscus varieties; ‘Samilhong’, “Woojeon' and export
to USA and European for economic benefit
- Commercialization of propagation new varieties of Aibiscus in Korea especially
‘Samilhong’ and ‘Jinsun’
- Promotion and distribution of new varieties of Aibiscus through donation
O Commercial Cultivation of hibiscus by companies for international export
O Improving farm income and promoting exports by developing new varieties
- Establish export based production by farmers and strengthen international
competitiveness
- Improved income of farm households by expanding domestic consumption and exports of
good seeds
O Increasing distribution of new varieties for indoor cultivation by supply expansion
O Promoting pride and emotions on the national flower

Key word

Karyotype

Hibiscus Back crossing New cultivar analysis European patent
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2. ZURA =Y o3

Tyt FFsks A= Hibiscus spp.Ev T3t Yol &2 (H hamabo) ¢t F§ (H
mutabilis) 7t AR Jom, A AAFOZE oF 3000 =o] AEH AA TA G YAabA|
FEXZ Ugh ol F fEugdA BFEe=R T3 AuizEE AL 3Fdd ol
TEUe 5 FHEoMAor dAte®E HEAgolm ugdol M Adt FoE FISHA
syriacus) & W& 9o H paramutabilis, H sinosyriacus, H. indicus, H. yunnanensis, H.

5o s T 4978 e A= Thsstt FEse ols Y asks
P TREA do=z gE lnj—%ﬁ]ri? e wFE FHFEo
st g 7H e JE Y FFEvl U 7 s Aol
Al

o

taiwanensis

d e Ive A B2 AEFEA L HFo Eo}
= Y=oty AT =W Fg3 A7 HAe 19609 oA MA = A
Atk 1960 dhel M=o, AHP, T oM Z7IAT7F FHEHUA
7F A zE AT 1970 B = A AR A FYol FFE A= oY
et AF718el A B2 B2 27 Azeslon, 1980 d] 2 o] Fofl dh=Fg st 3] 9
| FAstE o] SHA R AT el FFEATAES AAAA HIde B

5]

ATEES FLRTAE e ol TEHAT At FAFAT T Fue A%
22t WAHoRE AANOR o&w FHI U W HUWE ABIZAY oHAR
ZOAI Atk AFAA Y Sete Rgs §F9 714 BE: AUB AP, WHAY

. = =
Aol 93 EAwol B uwlA S A (Stanley9t Linkens, 1974: ©]A 3¢ AAA, 1976;
( 5

o) da}st Parks, 1994) 1213 ZHwl(FEd 5. 1976: d}eHE, 1995) S| o
$548 FEESO FAFAOU o}F AFT X7t @el Uk olF AWM FuuA,
AZEH, FAAT 59 UL 08T 5 dou g4 FAA) =YL A Y 4YS
H
=

o] &b wiFolth(Pickersgil, 1993). Awg S SFat7] el oA Fetol
Fgstete] wFSFol AEFHASY E7Hss ACe=E e M vh(Hayashi, 1944: Egolf and
Santamour, 1975: Yu &, 1976b). & dAFdAe F48ETe AT 72dF9 HHE oa
E3Eo] Atk 2 AFE T EEHe d7EAHdE FHESIES S&eE NERARE
»o] A 2= 9t}

A H o] Tachibanas LA FL FF3tE A5 TS ANEdtS H paramutabilis®t H.
sinosyriacus®l &7F wz}o]l JhsstudeE A W W th(Tachibana &, 1957: Tachibana$}
Thara, 1968: Tachibana, 1971). ¥33F 73 #F5 2= Shihai' (Tachibana, 1989) ©]j
1992 W 7]ool A S F Malmouve 5°] Ut Malmouve'= 2003 2l ueho] ==
Mo ® HHEHAT odd FUHUFFTES Ae/AY FFs FFFHAANE FHot B F
Sud FAS ety 25 of$ oA (Kim¥# Fujieda, 1991: Kim3 Lee, 1991). # %

I ok

il QIH
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FE e FEE EFAE BEOR Y, MG ol @3S 247 AwHAtH AR
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[¢)

FEsgdol ey FFHee
al

FA4E 5% F Wolsto]

of\
1>
il
ftlo
ie
k&
e
L
=2
kT

FE7F AFe Z2|gdANA ZAEE A$E ATHGuptast
Gudo, 1991; Kudo®t Niimi, 1999). Tachibana(1971)+ Z3}e} H  sinosyriacus = H
Paramutabilis7t A ASIFAA LS Aoy 2Aas 9L FF FA Holgo] ulg Yol fZ &

=
T2 A 7AE @ o Buy Bag)

-

il = F
Aust e Qe wE G, Bul gu) olzest SAAE FA5, B3 MRS 5 el
ol g8l Yow AuEE ofxelstel dulE AejsiE FEFOIT o e FHdA E
W fvet F@E)A FEsE mHo ogsl 248 & de AEFS §4 4
A7l Ee B A7t ddsite Ae & 5 A
17 2k FFE AEF 54 BoF M 24

T 3 4 5] Rl o} 3 ) 7}
Al 71 &= H T TFEw 3 397+
733} e RF B AASR A5, AUe, 23
A
= T
o] &# 3 ) R £Ag R Ttz
ol FT & 50T °F 50% °F 50% °F 10% °F 50%
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3-1. #8Ad 48 % SAZAE 8 7 ¥2 ¢%F 73 AT

Al A

3

Table 1. List of collected cultivars used for this study.

No. Species Cultivar No. Species Cultivar
1 H. syriacus 7+ 84 H. syriacus A LA E2]
2 H. syriacus A 85 H. syriacus 3
3 H. syriacus A48k 86 H. syriacus =
4 H. syriacus 18 = 87 H. syriacus 5
5 H. syriacus FEE 88 H. syriacus A Al F2
6 H. syriacus 2 89 H. syriacus %

7 H. syriacus 714 90 H. syriacus 94

8 H. syriacus 714 91 H. syriacus Ll

9 H. syriacus k) 92 H. syriacus Tz
10 H. syriacus g} 93 H. syriacus <

11 H. syriacus L2l 94 H. syriacus 7

12 H. syriacus AL 95 H. syriacus SY=
13 H. syriacus EA o] A 96 H. syriacus S aRA]]
14 H. syriacus 714 97 H. syriacus o3}

15 H. syriacus TH 98 H. syriacus 417
16 H. syriacus =AM 99 H. syriacus = Fat: =
17 H. syriacus R 100 H. syriacus fr

18 H. syriacus t}o]ofr} 101 H. syriacus G m}
19 H. syriacus SE R E 102 H. syriacus 23k
20 H. syriacus 72 103 H. syriacus °1 4

21 H. syriacus fyxrd s 104 H. syriacus oA

22 H. syriacus R R=PARR=) 105 H. syriacus A H o4
23 H. syriacus o g 106 H. syriacus A}l

24 H. syriacus =] 107 H. syriacus A} A
25 H. syriacus o <} Hj 108 H. syriacus o=
26 H. syriacus oj sk 109 H. syriacus 279
27 H. syriacus g4 110 H. syriacus 7144
28 H. syriacus =4 111 H. syriacus Z I o
29 H. syriacus 5= 112 H. syriacus A

30 H. syriacus =4 113 H. syriacus Z Ao
31 H. syriacus = 8l 114 H. syriacus =5
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Fig. 1. Classification of plant type in H. spp.

)

ol

—

A=

_23_



I7F 2L erect@ O 2E HolUAHE'S 83 247] EFF0], medium
erectPoll= 2%, H, AH'e xS 58/ FFl, intermediateF = ALY, AFE =
E33 57/ FE=o] TFHAY. 71 HEHA AAIEE medium erect® I intermediate ™

41.4%%°F 39.9% =2 YErSth Erectd & 17.3%E *A| 83 horizontal 1.4%E *HA] 3
o2 yehytth
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QtF°] intermediate®®2 YENSY. FF3+E H  rosa-sinensis, H, sinosyriacus %

ol

medium erectol]l £3™, H hamabo?t H mutabilis= intermediateo] <3t}

Table 2. Classification of the plant type in H. spp.

Species Erect Medium erect Intermediate Horizontal
H. syriacus ¥ °]t] =¥ zb, 3, 7™, 7Y, ALE, 1FE, B, FEFEA,
cultivar , FA, 714, AN, dRE S L et P 188
WA, = SE S EE, RS, i, i, A, =
w7t NEAtdF, dHYArSH A, FAM, e,
2, Hhol e 54, wEs, 1A Aeks, AEA, ARE,
Zet, o\, g, W B B Ay, F50], 2=%E
Wal Al B Az AR, g ZE e, ok,
], A4, AEL, AfobRl, Af e, A3 A, A, FLAFA,
AQE & A, s &4, A4, 74, 43, 9k 1735,
o, &= Aeds, JEZGA A AW, HE, A, A
T4, otd, B, FH, FEBEIA, x, F2, %, FH, 7
A G A F frae, rbe) oA, 99 st ZER A,
2, =AY A, 2, A= A HEF=, B7H B4
ZF, T, 71, FARoALE F} Aol AE, FBAF, stol
= A9 gevd s, FHUE o=, stEyg 94,
2, dolgl  ®, ZeeluEE, HA ww, FRs, E3
d=, @ F dsd, W4, W8, 9 s 25, Holmy
o, 23 A, BE, Zad, @ ddelE, 8%, £3
A%, she
Old-growth &3, g, £33 A, ¢
H. syriacus "®%
in Korea
Other H. rosa-sinensis H. hamabo,
species H. sinosyriacus ‘%’ H. mutabilis,
(0)
Total ©6) ) 1173) 57(41.4) 55(39.9) 2(1.4)

138(100)
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Lh) €30 =2 2=

o = =TT
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He A} FEol
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=3t Aol FZHTY ZF U

(Intermediate) | 1.52~1.98 o]j¢l F-

N

< dgol AEl

(Narrow) 1.99 o]Akel F-F3}h

Fig 2. Classification of the leaf shape in H. spp.

TR FF3 ¢F FAAY 82 Ui Yo FHE 1Y 29 ERWHOE ZAS A3

S ¥ 33 Qv 29 WAl WS BowdORE HE SRR § Eaw 1) E3ol

Intermediate@ ol & “ZFA, 719", ‘'S ¥ 38709 FAAYL] £33, Narrowdol& ‘I8
=)

29 29714 FFol TRHEUT 7HE txA 4o FHe FUFLRA 464% 5 AA 63
1

Qo] F3 71 dH e Narrowdeo] 354%=S =}A 3T

Broad®d < 182% A Xol 134 gyt AwiE L e F52 giiE o] o7k 2 711 9
FE A= AR YEryh A, vt A4S 5l = 5| Intermediated ]2l H¢
# T2 Narrowd o E YUEISTH Q=0 2= H mutabilis(58&) & Hibiscus rosa-sinensis 7}

Intermediate® ©]| 3. Hibiscus hamabo(3<-) & Broadd@ ol &3tt}y, 3H H sino-syriacus 21 A

B ZZ22 Intermediate® &2 X H rosa-chinensis &F 742 48S YeEr Ao}
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Table 3. Classification of the leaf shape in H. spp.

Species Broad Intermediate Narrow
H. syriacus HE SO BE, zv2g, 7149, W=, WAL 18T AFE
cultivar o724, S7H4, R, 54, Y AL 5, Y ALSH|,
BalE AjobH, dreh i, g, =9 AR, TR, AL Y,
A g g, A ghA, 4, doly 2=, vy dazg A
A4, 9%, FAN, w7, e, Weh A, Ald, &,
&3k, sl A, =, 574, <, TEEA, 5o,
ok, 4 E, Aejer, QEAE, A ALANFA, SEBEA,
stelefel = 175, o4, Ko}, )2, zA 9%, A%, F2,
T, e v = B s}, EA e, S
Zeld, SA, ger,
<37, sk 23, shEt
Old-growth oty WiHE % A = I 1 |
H. syriacus
n Rorea
Other species  H. hamabo, H.mutabilis, H.
H. sinosyriacus rosa-sinensis
‘}\1%’
Total (%)
15(18.2 38(46.4 29(35.4
82(100) ( ) ( ) ( )
th 742 28
AZEY f4%5 I 33 o] §Ao2 Fo] 54 AF EZE, 5% o]dolAT dso] F
A% 4SS WHE, GE} £ BF TYOE WA 49E JTOE PRIAGL.
718 28 SwE VA 24 FES VAW FEe] wS-
e ey
Tl A szgow waddRa ofsh Ay & molx 9 '-
(Single) i
235 A
Wz 3 .
B Faol ARl & BAom WanA0M o), FEME F3 o
emi s s
@ g5 =
double) -
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Fig 3. Classification of the double and single flowered forms in H. spp.
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hamabo, H. mutabilis, H rosa-sinensis, 1213 H. sinosyriacus ‘A% A

S 2 YEegth

Double

’

Abe
CBIEESEE]

wpol zhe}, Wi,

p

=

Semi-double
CEREL]

Al el -,

=
sl

Single
T, o

2, 7hete] vl

=
T

E}A]

[S)

B0l 2=, thrt2

R

2

Hal 2EtR A d Aobxl, Af

18,

&

j=5

el

Table 4. Classification of the double and single flowered forms in H. spp.

Species
H. syriacus
cultivar

T
H)

;OO
W

12(14.3)

9(10.7)
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Total (%)
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Fig. 4. Classification of the angle of flowerd forms in H. spp.

= % 59 Zt}h Bowld 2 ‘7S x83 19719 fAAYe] ARG, ‘LB CH, Ha
2 X33 31709 Aol intermediated ol th Flatd > 71d'S x93k 18709 /A
do] &Fsoh, 7 A E£o FEl= Intermediate¥ 2 E 456%F A th Bowld
Flat® > 77t 28.0%¢9 264% = Jetsth A s2uet LAF F338 45, 3449, £,
2 A& intermediate FEjolZ otE % WAL} Flat FHE Yegt FFIEorE [
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Table 5. Classification of the angle of flower form in H. spp.

Species Bowl Intermediate Flat
Tew # W¢¥, 5AF d
7+ OE 9 o E ’ ’ ’ ’ 71 Algr =71A
TEIAT RS g aes agaas, [ i w
=9, 5%, iy, B . R L= PAR-E-)
. . o4, 52, doltsgy, £ _
H. syriacus du =g A3 ) o), o Zhuy, o,
, ° A, WE, Bebn, A, Aol S
cultivar A% AEud, 57, ] i W w2y 9
A, 49, AY, 2, FUe :
S2Fo0), AE%, 9B, ‘ A 175 Je, =
N, 24P, BT, Ao}, F
A E, S 2o ’ R, |, @Ak, 94
@A, ek v =, sk
Old-growth )
H. syriacus a5, w4, 29, 34 ks, MH =
in Korea

. H. rosa—sinensis, H. -
Other species ) ) o 10 H. hamobo, H. mutabilis,
sinosyricus 8

Total (%)

63(100) 19(28.0) 31(45.6) 18(26.4)

Yo}
7 wpE stk AAAF LT A9 Yl 7as
(Apart)
SSURE
(Small over 74 vz stwbe] A wWzo] tha Ao Lzt
lapping)
wel 414
(Large over 7HE waE shae] 3 Mol W Fast
lapping)

Fig 5. Classification of overlapping flowered form in H. spp.
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FggoE 2

A

TR 33 F 1Y 84Fo i e AH AEE 19 69
Qe T3 2079 FARL] Apartol 3o ALY, TR
2 £33 58719 fAAYe] small over lappinge] €39, A5 6719 FHAALL Large

overlapping®l 473ttt 71 W x®

»

°l el small over lapping® 22 69.0%<S AR
apart@ o] 238%%E, large over lapping®@©| 720% & AAetAth. vt = AF T3l <t

2o apartdol] &dy 722, 99, 3

, & small over lapping@ ol 43H large over

lapping@ ol = WM H =7} &

rd
=

St HEZ3VE H hamabo, H  mutabilis, H rosa-sinensis, H.

Y,
R
ot
fu
2
o
rot
k%)

sinosyriacus ‘A8 &

Table 6. Classification of overlapping petal of flower in H. spp.

Species Apart Small over lapping Large over lapping
H. syriacus 14, 714, AL naz 7 i A 2 gy F,
Cultivar =T S - A, dneg GE S RE 1) Zzo], NEY =
29, U4, o Yiksty, did, diA, =4, F En
g "ot 2, FA, =5, vtolZe, wiy,
g, wE, A g Wt Bt BYdazdy
q, Ay AR Ao, A, AY) AlE, F
o, +&d, g, e sAS Y, 2x=fEgE
A, FEEA, E, dzgA v, 9%, F=RE
o, ARAIH, A, 4, €4 175, goby, A
&,  Jtete 24, 28, dof, Ay, F2,
v =, kgt %, ZYd, stelgd=, FEF,
AL, ek Al sk 235, 3}
ol EH|g Al E
Old-growth Hacy Ze, 9d, 28, 34 o
H. syriacus
in Korea
Other species H. hamabo, H. mutabilis, H. rosa
-sinensis, H. sinosyriacus ‘*] %’
Total (%)
20(23.8) 58(69.0) 6(7.20)
84(100)
B T 3700 2 23
@A A7l 1" 63 o] ©Ae] wrAFe] 1.0cm °©ldtE A+, 1.0cm ©l% 1.5cm °©]dE&
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=3t wale] REAEo] 1.0em °]% 15em olstz, dale] =

(Medium) | 717} 2+& e 9} nus] =3 2 Jeol 23

= GA 8] whAlFo] 15em oo =, ©alel A7t st

(Large) o] Z7|ef wlaws)] wff & F33)

Fig 6. Classification of eye spot size in H. spp.

TR F73 +F FAAY 695 e @alel AVIE 19 69 ERYHOE A 2

® 73 2o AR, AL S vES ST ARl ?A e A7t smallg o E
Elgtow, ‘dr'E X 117HA FdAE o] mediumP O 2, Larged ol YA T 02
el 7 g @4l 3715 small 712 82.7% 2 E=A Vet Medium 71+&
159%% YeS L Large A7l 14%=E W% 97 vewd Fdve A 73 9F
T7) Smalld o2, 75, 99, £3, THL mediumd, 122 St Larged 22 e
F234 H mutabilis7t small8 22 Yel oW [ hamabo, H sinosyriacus ‘A1 °] medium
o7 yetutth

¥
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Table 7. Classification of eye spot size in H. spp.

Species Small Medium Large
H sriacus  2F, A9Y, 18, /19, B W 544, due dtEs deads
cultivar SRR, dEgisty, i, od, e, oy, A, =9,
ot =8, FA &5%, vtolzel iy, A#ud, 93, ¢
Wl mebn, AW, AlolA, AR, A%, A A4, Aedels,
Y, AW, S8, 53, 59, 27, 29, £ e
wol, A3, A, DA 175, Frpd,) <
A, ARl AW, 289G, S, 2ok,
Ayl Ag, T, F2, £, 4y, sto]
o=, drg dA, Fd) sk 25, s
Old-growth e = Fe, 99 %3 o%
H. syriacus =
in Korea
Other species H. mutabilis, H. hamabo, H.

sinosyriacus ‘A%

Total (%)

57(82.7) 11(15.9) 1(1.4)
69(100)
A £R2Y 20| IHE =&

bl
He
lo

o]’ 90/100 °olst= 1IE, 70/100 o]t IIY o2 FiEstAoh

B2 19 73 2ol sty Aojo gk Fo] w(stdF/s34) 7F 917100 ©]%-> 1¥, 71/100

b Fol W FH=, ol ud Fo] mj(shaE/sh

%) 7F 917100 ©] &<l

Lo

e

=
H

KR
=

s} o] ka7l Tk Hef =,
o] w7k 71/100014F 90/1000]8k9) -3 8}

i

1] of

el
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Table 8. Classification of Hibiscus spp. based on petal shape.
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Fig. 8. Collection location of old-growth H. syriacus in Korea
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Table 10. Morphological characteristics of old-growth H. syriacus in Korea..

Species Age Tree height  Width of crown Root-collar caliper
(m) (m) (cm)

H. syriacus ‘Andong’ 100 2.4 2.0 50

H. syriacus ‘Baengnyeongdo’ 100 55 6.0 110

H. syriacus ‘Gangneung’ 100 4 6.0 150

H. syriacus ‘Hongcheon’ 70 6.5 55 100

H. syriacus Namwon’ 100 5.8 3.0 110

H. syriacus ‘Pohang’ - - - -

vt wAs T8 659 SARA 2= %
Erectd, WH =9} F¥°] Medium erectd 02 Yelom otF 3} 7152 Inter mediateF &2
Yelgth 43S 243 23 3Ho] 6.7cmZ 7P Ao obEo] 41lecm B /M Aokoh

Z 3 o] 39cm=E /M WA o™, okFo] 20cmE VM FIUY AF L obF, AE, P
o] Narrowd o= Ve ow WHE7F Broad¥ o & 7Hd W2 A o=
L EF EZoF yYegon, Yo A HAEE AT A3 dEH 9L apartF oz,
T 7S T2 Large overlapping@ & & YUEMHTE 3219 A ShEnt WG A Z ey
om ymA 4F2 THAARE e @4 7] B e LargeF O R UEE O H
WA 4% Smalld & ey
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Table 11. Morphological characteristics of old-growth H. syriacus in Korea..

Leaf Flower
. Plant
Species type  Length Width Lenght Width Level  Over- Eye
ape of ) Color spot

(cm) (cm) (cm) (ecm) double lapping size
H. syriacus Inter— ) )
) , ) 41 2.0 Narrow 24 1.2 Single Apart White Large
Andong mediate
H. syriacus Medium ) Large
) , 4.9 3.7 Broad 2.9 2.7 Single ) Red Small
Baengnyeongdo erect overlapping
H. syriacus Inter— ) Large )
) , i 4.6 2.2 Narrow - - Single . Pink Small
Gangneung mediate overlapping
H. syriacus Inter— ) Large )
) , Erect 6.7 3.9 ) - - Single ) Pink Small
Hongcheon mediate overlapping
H. syriacus Medium . .
) , 5.3 27 Narrow 54 3.3 Single Apart Pink Small
Namwon erect
H. syriacus Inter— ) )
) , ] 6.3 3.3 Narrow 55 3.9 Single Apart Pink Small
Pohang mediate
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Table 12. Flowering

start, finish, and period of the each H. syriacus cultivars.

Flow- Flow-
No. Cultivar Start Finish  ering @ No. Cultivar Start Finish  ering

period period
1 Bravo 6/11 9/24 103 34  Pink Cup 6/18 8/27 69
2 Champion 6/11 9/3 32 35  Pink Giant 6/18 8/20 62
3 Daemang 6/11 8/20 69 36  Pulcherrimus 6/18 9/24 96
4 Helene 6/11 9/3 82 37  Purple Rouge 6/18 /27 69
5 Hwarang 6/11 8/13 62 38  Redishiball 6/18 9/17 89
6 Naesarang 6/11 9/3 82 39  Saeyonggwang 6/18 9/17 89
g Namwon 6/11 10/1 110 40  Seolak 6/18 9/17 39
8 Nongkajeong 6/11 8/27 76 41  Seoldansim 6/18 9/17 89
9 Pyeongseong 6/11 8/27 76 42 Sintaeyang 6/18 9/10 82
10 Saehyeon 6/11 9/10 39 43 Sonde 6/18 9/17 39
11 Sogwang 6/11 9/3 82 44 Songlak 6/18 9/17 89
12 Sukim 6/11 8/20 69 45  White Varigate 6/18 9/17 89
13  Taehwagang 6/11 8/20 69 46  Wolsan #17 6/18 10/1 103
14  Wonhwa 6/11 9/3 82 47 Yeonamsinjongsik 6/18 9/10 82
15  Yeongkwang 6/11 9/10 89 48  Cheoyong 6/25 9/3 68
16  Admiral Dewey 6/18 9/24 96 49  Daehan 6/25 9/17 32
17 Andong 6/18 10/8 110 50  Daewon 6/25 9/3 68
18  Banner 6/18 9/24 96 51  Hwahab 6/25 9/17 82
19 Campanha 6/18 9/17 89 52  Hwasun #2 6/25 9/17 82
20  Cheongjo 6/18 9/3 75 53  Jongmu 6/25 9/10 75
21  Chilbo 6/18 9/3 75 54  Josangyeonggwang 6/25 8/27 62
22 Daegarosu 6/18 &/27 69 55  Kkum 6/25 9/17 32
22 Daegarosu 6/18 8/27 69 56  Lucy 6/25 9/17 82
23 Dongcheol 6/18 9/24 96 57  Mauve Queen 6/25 9/24 89
24 Dr. Uemoto 6/18 9/17 89 59  Paedal 6/25 9/24 89
25  Hairi Red 6/18 9/17 89 60  Parangsae 6/25 8/13 48
26  Hwanhui 6/18 9/3 6] 61 Saemaeul 6/25 8/20 55
27  Ikseong 6/18 9/10 82 62  Sancheonyeo 6/25 9/24 89
28  Katarina Red 6/18 9/10 82 63 Seondeok 6/25 9/10 75
29  Kreider Blue 6/18 9/10 82 64  Seongchon 6/25 9/17 82
30 Kwangmyeong 6/18 9/10 32 65  Sungihwarip 6/25 9/17 82
31 Lady Stanly 6/18 9/17 89 66  Yeongcheol 6/25 9/17 82
32  Moonsubong 6/18 9/17 89 67  Yungmaback 6/25 9/17 82
33 Nanpa 6/18 9/17 89 68  Yusun 6/25 9/17 82
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Fig. 9. Floweriing period of the each A syriacus cultivars.

1 Bravo, 2 Champion, 3 Daemang, 4 Helene, 5 Hwarang, 6 Naesarang, 7 Namwon, 8 Nongkajeong,
9 Pyeongseong, 10 Saehyeon, 11 Sogwang, 12 Sukim, 13 Taehwagang, 14 Wonhwa, 15
Yeongkwang, 16 Admiral Dewey, 17 Andong, 18 Banner, 19 Campanha, 20 Cheongjo, 21 Chilbo,
22 Daegarosu, 23 Dongcheol, 24 Dr. Uemoto, 25 Hairi Red, 26 Hwanhui, 27 Ikseong, 28
KatarinaRed, 29 Kreider Blue, 30 Kwangmyeong, 31 Lady Stanly, 32 Moonsubong, 33 Nanpa, 34
Pink Cup, 35 Pink Giant, 36 Pulcherrimus,37 Purple Rouge,38 Redishiball, 39 Saeyonggwang, 40
Seolak, 41 Seoldansim, 42 Sintaeyang,43 Sonde, 44 Songlak,45 White Varigate,46 Wolsan #1747
Yeonamsinjongsik, 48 Cheoyong,49 Daehan,50 Daewon,51 Hwahab,52 Hwasun #2, 53 Jongmu,b4
Josangyeonggwang, 55 Kkum,56 Lucy,57 Mauve Queen,b8 Paedal, 59 Parangsae, 60 Saemaeul, 61
Sancheonyeo, 62 Seondeok, 63 Seongchon, 64 Sungihwarip, 65 Yeongcheol, 66 Yungmaback, 67
Yusun.

5 748 % FAAd 73 WHA 2 HFA
TR AAFA FF FF FFs FF 12750 talA WHEA 2 3L ZAME AA
3 Ade £ 133 2ok 449, gstdd, JAGEF A 959 s Y Foll dEiA =
Abstder. 7t 59 FeE7 4 F5S Strong, 74 $E9 IS B2 FFS Very weak
2 Yeh ek 2443 Mediumeol 73%, Weak”7F 16%, Very weak”} 8%, Strong®] 3% =
et o] AF4ERE WHAg 2 HEAol A FF= A

W4 2 HEAETO SANES BEY Aol

FEANAOE FEotel B

o
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Table 13. Insect and disease resistance Index of H syriacus.

No. Cultivar Resistance | No. Cultivar Resistance | No. Cultivar Resistance
1 = Strong 43 =3 Medium 85 FIAXo|AE Medium
2 het Strong 44 o) A Medium 87 HIAX|AE Medium

3 ALl F2 Strong 45 =9 Medium 88 3-HF Medium
4 <4 Strong 46 EH= Medium 89 &l¥7 Medium

5  WAE Medium |47 W& Medium 90 A Medium

6 RS Medium |48 &% Medium 91 S7124 Medium

7 "7 Medium 49 EAY Medium 92 $3% Medium

g8 Hy Medium 50 Ay Medium 93 3% Medium

9 wig Medium 51 49% Medium 94  3REHZFCE Medium
10 EBggH Medium 52 &< Medium 95 =4 Medium
11 Ajolx Medium |53 U4 Medium 96 Z&Eut Medium
12 Mg Medium 54 S Medium 97 ZAX Medium
13 £ Medium 55 <XA3+g Medium 98 o<¥ Weak
14 = Medium {56 Z2X$EZE Medium 99 A9 Weak

15 AlE)eF Medium 57 AFd= Medium | 100 7 Weak
16 H2t Medium |58 ©o}& Medium | 101 <% Weak
17 €4 175 Medium 59 ©FAIY Medium | 102 f< Weak
18§ Medium 60 o3 Medium 103 3 Weak

19 oA Medium {61 9 Medium | 104 3FA}E Weak
20 A& Medium 62 %S4 Medium 105 2% Weak

21 ZEEYE = Medium |63 $Z22xEA Medium : 106 Dr. Uemoto Weak

22 Campanha Medium 64 Helene Medium 107  Bicolor Weak

23 i3 Medium 65 €3} Medium | 108 Bredon spring Weak

24 EAYFE~ Medium | 66 23} Medium | 109 A% Weak

25 slolgld = Medium | 67 <Ld#H4 Medium | 110 <3 Weak

26 3£ 2% Medium | 68  A}HH Medium 111 Amplissimus Weak
27 3 1% Medium 69 AAIH Medium 112 ZA9Z% Weak

28  3}g Medium |70 Giant Red Medium | 113 7% Weak

29 %3 Medium 71 #A7]$ Medium 114 ZEFYQEE Weak
30 deolt2Er Medium 72 H7|4F Medium | 115 =34 Weak
31 FA Medium 73 AZX Medium 116 3=ZH Weak
32 AL Medium |74 &3 Medium {117 34 Weak
33 IFE Medium 75 ZHHolALY Medium | 118 F714 Very weak
34 714 Medium |76 ElA% Medium | 119 ¥% Very weak
35 7149 Medium |77 HZ Medium {120 #ZFEE& Very weak
36 w3t Medium |78 374k Medium | 121 ¢<t= Very weak
37 =AM Medium 79 %3} Medium 122 =% Very weak
38 9@xHZ Medium 80 XA¥ Medium 123 Giant Red Very weak
39 ygrd= Medium |81 =73 Medium 124 FX74 Very weak
40 YA Medium 82 Z= Medium 125 A=A Very weak
41 A Medium | 83 Freedom Medium 126 ZE#olHEF Very weak
42 =4 Medium 84 JIIAO|IAE Medium 127 HEZEF= Very weak
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Fig. 10. Field trial of H. syriacus.

..

Fig. 11. Glass house trial of H. syriacus.
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£ Petri disholl %o} silicagel® &7 25°C, 8h &<t 2704 = glste] oFo] Holx 31 o]
g F e 2105 wEol FATh 8AZF & ofo] BHA v SES Wi A4ste] 1h,
2h, 4h, 8h, 12h F9] s Wol&S FHsAUTE s AFMA S 71 A2 10% sucrose,
100mg/L H3BOs, 300mg/L Casz(NOs3), » 4H,O, 200 mg/L MgSO, e« 7TH,O 183 100mg/L
KNOsol™® pH 58% Z7% 3ttt

A

Fig. 1. Cutting flower bud before blooming one day.

H. syriacus ‘Bravo'®] sHE Wol&s SAgt Ade 1 13 2y F33he] sk X% § 4ho]
A A shte] wotalr] Al&bstH, 12h AV Hof dobgg HRITh ZF wiAE sHEe] wots =
sk Az A+Be &3 wiA|7} 46.0% =% 7HE = wolgS YeMI A Orithogalum virense
H3BO3 + Cas(NOs); + MgSOs + KNOzHiA|o| A 7HE & Wol&S HAATH Brewbaker &
Kwack, 1963) Fg3t= 23] Yol th 53] MgSO.0l 017k vjA & Wolg o] AA 5H

SolAE AL HAT 5 Ao

s
32
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Table 1. Effects of the different media components on pollen germination of H.

. 3 b
syriacus Bravo'.

Media Time after sawing Germination ratio
component (h) (%)

A 4 6.7 1

8 200 ¢

12 210 ¢
A+B 4 103 de
8 447 b

12 46.0 a

AFC 4 6.7 t
3 8.0 e
12 9.7 de

A+D 4 6.7 f
3 22.7 ¢

12 223 b

ATB+C 4 8.3 ef
8 14.3 d

12 13.3 d

A+B+D 4 37 ¢g
8 33 g

12 37 g

A+B+C+D 4 13 g
3 123 d

12 13.3 d

A: 100mg/L HsBOs B: 300mg/L Cas(NOs)s « 4H20, C: 200mg/L MgSO, « 7H.O, D :100mg/L
KNOs.
"Mean separation within column by Duncan’s multiple range test at 5% level.

All media includes with 10% sucrose.

Baengnyeongdo” ¢+ Namwon' = WA ZA]S ‘Bravo' ¢} ELsHA wFo] 3HE PolgS XA
st Ayt 1 29 2o s A4 12h & A A3, HsBO; + Ca(NOs)g » 4H209] bl Z] of] A

747} 357% 13 49.7%=E dotgol 71 E=A vERth ‘Baengnyeongdo'®] 739 ol wjA
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o MgSO04(14.7%) o1tk KNO3(15.0%)°] == HzB03(23.3%) % ¥ HiA Kt} Wolg o]
O "ojx= A Eolw, Namwon'® -+ MgS04(36.0%) vt KNO3(40.7%)°] EF=H
H3BO3(35.3%) % &€ WA g Hl=stAY 25 ®okAe As & F dtH(2d 2). 184
HAFHOR A+B WA £A o] FF3He] FES FolATlE HA | wixgy ddE

Table 2. Effects of the different media components on pollen germination of H.

syriacus ‘Baengnyeongdo and ‘Namwon'.

Component Pollen germination ratio(%)

of media’ Baengnyeongdo’ ‘Namwon’
A 23.3+58 b’ 35.3t25 b
A+B 35.7+5.0 a 49.7£4.6 a
A+B+C 14.7+3.8 b 36.0+1.7 b
A+B+D 15.0+44 b 40.7+0.6 b
A+B+C+D 21.3t49 b 35.7+47 b

“See Table 1.

YMean separation within column by Duncan’s multiple range test at 5% level.

All media includes with 109 sucrose.

100

M H. syriacus 'Baengnyeongdo'
[ H. syriacus 'Namwon'
- 80
&
Re.
©
s 60 A
e
T T
£
£
) 40 A =
o)
-y
&£
g
20 A i
0 T T iI T T
A A+B A+B+C A+B+D A+B+C+D
Pollen germination media
Fig. 2. Effects of the different media components on pollen

germination of H. syriacus ‘Baengnyeongdo’ and Namwon'.
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2) BlA] A AF v A
T2t s ol wixe] HH A FEE 2] 8 74 A4 FEEE A4S AASATH
ol AAFA U =AST F-F3F ‘Baengnyeongdo <

FAARE ARgstE =
gagom, st 7 Ao BReAE AP F F, A AASL 5%
KR

¢} incubatoroll A &

‘Namwon'& ©]

NS
o
@)
oo
=

o] o] g U= E Petri disholl Eo} silica geld $HA ==
71 A2 ste] ofo] WHolx slEo] UL & e A4S wHEY FT I F FES AF
Hj ZJofl x]AFste] 12h & s Wol& S FESAT QdFuiA e VB %

100mg/L. H3BOs, 300mg/L Ca3(NOs), « 4H,0°1™ pH 58% X743ttt

A& 10% sucrose,

7 Calcium®| &Z0f 2 gH& Hiotg
Calcium®] skl we 3t Webge ¥ 33 Ptk F F BT 300mg/LAA 27 597%.
4.0%= 718 =A et Calcium® %71 300mg/Lol A ol AY Wold 45 dolg- A

st TR, 19 3).

Table 3. Effects of calcium concentrations on pollen germination of H. syriacus

‘Baengnyeongdo’ and ‘Namwon'.

C o, Pollen germination ratio(%)
a concentration

(mg/L) Baengnyeongdo’ ‘Namwon’
0 23.3+5.8 ¢’ 35.3+2.5 ab
30 26.3+t8.4 ¢ 31.3x6.7 b
300 099.7£7.2 a 44.0+1.7 a
3000 42.319.3 bc 19.7+£3.2 ¢

“Ca(NO3)s » 4H-0.
YMean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 100mg/L HsBO3; and 10% sucrose.
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Fig. 3. Effects of calcium element concentrations on pollen germination

of H. syriacus ‘Baengnyeongdo and ‘Namwon’.

T3k CaCls ol &35te] F F9o wol& S Folst A= ¥ 49 7t Baengnyeongdo 9+
‘Namwon'®] ol&-& ztzb 31.7% 3 367%2.2 T £ 25 Ca(NOs3)s s 4H,0L 0] &3 wto}
Hj A B op dholgo] YortH(E 17). weka] F33t RS @olA 7] 7] $13 iR 7 A

Sk Calcium® %+ 100mg/Lo 2 =™, Ca(NO3)s » 4H,0S o] 83k woln) x| 7} & gHalt) L
Ay 7+ o

Table 4. Effects of different calcium element on pollen germination of H. syriacus

‘Baengnyeongdo’ and ‘Namwon'.

Ca concentration Pollen germination ratio(%s)

(mg/L)

Baengnyeongdo’ ‘Namwon’

Ca(N03>2 ° 4H20

300 59.7+7.2 a” 44.0£1.7 a
CaCl;
300 31747 b 36.7£5.7 b

Mean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 100mg/L HsBOs and 10% sucrose.
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Lt) Boric acid®| s&=0 IHE =k EOME

Boric acid®] %o wE 32 WolgS s Ax= I 59 7t} ‘Baengnyeongdo = 59.7%.
‘Namwon'& 44.0%% 25 100mg/L ¢ boric acideld 7Fg ¥ 3 Zol&S el
100mg/LellA TE7t oA AY RotdeSF wolg > AsStEJATHILE 4), webA 773t 3t

E& Folal7]7] 9138k elFuiA| o] 7 A 3HeE Boric acid 5+ 100mg/LoZE dtE o)

Table 5. Effects of boric acid concentrations on pollen germination of H. syriacus
‘Baengnyeongdo’ and ‘Namwon'.

B concentration Pollen germination ratio(%)

(mg/L) ‘Baengnyeongdo’ ‘Namwon’
0 18.0£3.6 ¢” 22.3+¥3.1 ¢
10 41.0£36 b 30.7£29 b
100 09.7+7.2 a 44.0+1.7 a
1000 23.0+53 ¢ 23.0+2.6 ¢

Mean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 300mg/L Ca(NOs); « 4H-O and 10% sucrose.

100

—&— H. syriacus 'Baengnyeongdo’
—O— H. syriacus 'Namwon'

80 -

60 4

40

Pollen germination ratio (%)

20 A

O T T T
0 10 100 1000

Boric acid concentration (mg/L)

Fig. 4. Effects of boric acid concentrations on pollen germination of AH.
syriacus ‘Baengnyeongdo and ‘Namwon'.
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L Sucrose?| &&0| UE 3hF WOt
Sucrose?] FEo wWE i WolSS el A= ® 63 Zth Baengnyeongdo &
10%°] sucrosedll A 7Fd =2 3t WolsS UEH oW, Namwon'= 5%l 71 =2 3t
£ odolgs Ueld 7 OFF9 s Wolge AR AolE EHIAWH(I™  5).
Baengnyeongdo' &= 5% <} 10%7+2] sucrose] FTEHlA A o5 Holx] okt 18t
el

Namwon'®] 7% 5% 10%°] s=olA Fox5 EAvh webA FF3she] sHEg wolA]7)
al

71 913k elgufR o] 71 A g3 sucrosed] TEE 5%ty dAE T

Table 6. Effects of sucrose concentrations on pollen germination of H. syriacus
‘Baengnyeongdo’ and ‘Namwon'.

Sucrose Pollen germination ratio(%)

(%) Baengnyeongdo’ ‘Namwon’
0 17.3+10.6 b”* 35.3+6.1 ¢
5 51.7+8.1 a 60.314.2 a
10 99.7+7.2 a 44.0+1.7 b
20 14.0+4.4 b 13.0+2.6 d

“Mean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 100mg/L H3sBOs; and 300mg/L Ca(NOs)s * 4H-O.
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80

60

40 -

Pollen germination ratio (%)

20 4

O T T T T
0 5 10 20

Sucrose concentration (%)

Fig. 5. Effects of sucrose concentrations on pollen germination of H. syriacus

‘Baengnyeongdo’ and ‘Namwon'.
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Table 7. Effects of agar concentrations on pollen germination of H. syriacus
‘Baengnyeongdo’ and ‘Namwon'.

Agar Pollen germination ratio(%s)

(%) Baengnyeongdo’ ‘Namwon’
0 59.7+7.2 a’ 44.0+1.7 a
1 57.0£8.2 a 53.3£7.2 a
4 24.3+40 b 20.0£26 b
8 9.0£5.3 ¢ 6.3£3.1 ¢

"Mean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 100mg/L H3BOs, 300mg/L Ca(INOs), » 4H-O and 109 sucrose.

100

—&— H. syriacus 'Baengnyeongdo’
—O0— H. syriacus 'Namwon'
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Pollen germination ratio (%)
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Fig. 6. Effects of agar concentrations on pollen germination of H. syriacus

‘Baengnyeongdo’ and ‘Namwon’.
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Op) pHOl| IHE 3f= EOF&

pHel wWE 3}E wol L& 33 Axe ¥ 83 Zth. Baengnyeongdo'+ pH 5.89A4

BI%E 71 =& BolES HYon, ‘Namwon'S pH 52¢ 589 wjR|o)x o}go] zhz}
48.0%, 49.7% =2 F9 3 Zo] §lo] =A YERTH F F59 FE dolge dYF ZolE ES
o] ZIES oA

o 238y pH 589 MAAA F FF BF P w2 doles Ho| ¥
7

7171 18 AgA 9] 7hd A9 pHe 5.8 ozt ddE v (1|

Table 8. Effects of pH on pollen germination of H. syriacus ‘Baengnyeongdo and ‘Namwon'.

Pollen germination ratio(%)

pH

Baengnyeongdo’ ‘Namwon’
5.2 21.7465 b° 48.0+7.0 a
0.8 35.7+5.0 a 49.7+4.6 a
7.2 15325 ¢ 30.3t59 b

“Mean separation within column by Duncan’s multiple range test at 5% level.
All media includes with 100mg/L H3BOs, 300mg/L Ca(NOs3)z » 4H-O and 10% sucrose.
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—8— H.syriacus 'Baengnyeongdo’
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Fig. 7. Effects of pH on pollen germination of H. syriacus ‘Baengnyeongdo’
and ‘Namwon'.
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‘Baengnyeongdo’®] AA dEE&o] 723%= N ELS AN FEES HAFAU.
Aceto-carmine solution®l A1= ‘Changsu'® A4 skt &l 97.7%= F 33t = 7H4 =4 e
sk,

S-#yet =44 F43 ‘Baengnyeongdo, Namwon'9| 3HE&3 S ZAsE A3 FCR testol A
A 54.65%2 A4 FEE&S, Alexander’s solutionol A Ha 705%< A4 FEES HATH
I8y &4 =9 ‘Changsu’, Taehwagang', ‘Tohagolred’, Z18]3 ‘Yaum'& FCR testoll A
A 338%9 A FEES HAUI, Alexander's solutiondl A= Ha 45.72%< A4 3E&
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Table 9. Percentage of normal pollen with various stains in H. syriacus.

FCR test Alexander’s solution  Aceto—carmine solution
Cultivar L( 102 e)z - No(lz%m)alx . N(()Z/Zr)lal <D
Baengnyeongdo 52.3 4.2 72.3 4.7 95.3 2.1
Namwon 57.0 2.6 68.7 8.0 95.3 2.5
Changsu 34.3 6.1 40.3 7.6 97.7 0.6
Taehwagang 31.0 3.5 43.3 5.1 97.0 2.0
Tohagolred 37.7 4.5 56.0 6.2 89.7 3.2
Yaum 31.3 15 43.0 4.0 89.3 1.2

Live (%) = [Live pollen/(live pollen+dead pollen)]*100
YSD: Standard deviation.
*Normal (%) = [Normal pollen/(normal pollen+abnormal pollen)]*100

Au) o) = Alexander’s solution® Aceto-carmine solution®] 3}& o}
AFelAl YEFU AL FCR test & 893 24 A stE&o] Wolxl= AL Ho FJoy
(Kim G.J. et. al., 2007), ¥Z3+= 37FA¢ &8 2% #AASA o7} YeElUE= AS & F

&

AT FCR tests 89 544 5] 932 wol 422 s 5 Fgo] FF oFs) 2

o
lo
iy,
:‘_l,
N
=2
o
Elo{r

F Ao g2 F & HE s AFAEol A UEd F dth(Hesolp-Harrison and
Heslop-Harrisobn, 1970). 12|32 Alexander's solution< Ao AZZo] o™ 2 3lEo]
W dolsle e BT AAo® HolE® Alexander's solution®] A4 3HE&°] FCR teste]
% EERT w7 Yetvds A2 FAdelth(Alexander, 1969).

Fzetel s gEe HAAS A By #@Fo] X ¥ A BAS SsiMe=
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Table 10. The results of pollen viability with FCR and pollen germination ratio.

_ FCR test Pollen germination ratio(%)
Cultivar : :
Live (%)’ SDY Ratio(%) SD
Jinseon 75.8 15.7 30.0 15.7
Mikyung 76.4 159 39.0 18.7
Samilhong 46.3 19.7 1(?) -
Woojeon 83.2 3.6 32.4 7.6

Live (%) = [Live pollen/(live pollen+dead pollen)]*100.

YSD: Standard deviations.

Fig. 8. The results of the H. syriacus
pollen viability using the FCR test(left)
and pollen germination(right)
artificial media(A -
Mikyung, C - Samilhong,

Woojeon).
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3) +F 7] ¥ 723 A5 gE &Y ¢ dolg XA}
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Table 11. The results of pollen viability with FCR and pollen germination ratio.

. FCR test Pollen germination ratio(%)
Cultivar - - )
Live (%)” SDY Ratio(%) SD

H. syriacus 'Andong’ (%) x ‘Namwon’'( 3 ) dwarf strain

Bicolor 81.6 11.1 38.6 6.1

Changsu 83.6 84 58.8 0.8

Jaeiljung 75.7 75 25.6 84

Simbaek 73.0 9.2 32.6 17.0

Taehwa 84.0 3.4 38.2 7.9

Yaum 73.8 10.8 50.2 7.2
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Interspecific hybrids

Tohagolred
Jongmu

Redbohanjae

90.6
774
87.4

5.4
6.9
8.1

23.85 9.8
14.8 7.3
44.2 158
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Fig. 9. The results of the dwarf
strain of H. syriacus pollen viability
using the FCR test(left) and pollen
germination(right) on the artificial
media(A- Bicolor, B~ Changsu, C-
jaeiljung, D- Simbaek, E- Taehwa,
F- Yaum).



Fig. 10. The results of the interspeific hybrids and
other cultivar of H. syriacus pollen viability using the
FCR test(left) and pollen germination(right) on the
artificial media(A- Tohagolred, B- Jongmu, C-
Redhohanjae).
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Table 12. The results of pollen viability with FCR and pollen germination ratio.

Old-growth 7. FCR test Pollen germination ratio(%)
syriacus in Korea Live (%) SDY Ratio(%) SD
Baengnyeongdo 90.6 6.9 64.6 18.3
Gangneung 82.0 174 14.4 55

Fig. 11. The results of the native variety of H. syriacus

pollen wviability using the FCR test(left) and pollen
germination(right) on the artificial media(A-
Baengnyeongdo, B- Gangneung).

Bojste w4 AAE $euet w5 Fgs Namwon'S ol &3
T RS ARG siol Bol A= FHT FE dEe 24
92 1% aniline blue®lo] Agatel AL STk P B )

RE AyH7] s AwroeZ A7 3 & 1% aniline bluefd ol g sAqcHId 12).
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Fig. 12. H. syriacus

tube penetration on Sigma. P: pollen,

PT : pollen tube.

. o
St

shit o] A2,

Sheoll A 5F-H

A ol Hul

skl

],

bl A7

S

il

o

k=,

ul

ste] Ag71A

shtel se] A%

=

=]
T

ol A
o] st 2RE 1A Hd 3749 s

=]
RN

hpel 3t

S

5, 3789 Al

AstATHLE 13A).
A THIE 13B).

o] Az

-
1o

pollen

’

Namwon

3

13. H. syriacus

Fig.
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Fig. 14. Pollen tube penetrated form in pistil.
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sk F2E AAARA(SEM)S 2 #&Fst7] 93 HA AdxA7s GotR7] fa A
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Fig. 15. Comparison of pollen dry time of H. syriacus Namwon'. A: Oh, B: 4h, C: 8h

L) U A, B3et @ BIets AE9 o 42k

Ayt AT F43 H syriacus ‘Andong’, ‘Baengnyeongdo, ‘Gangneung, ‘Namwon 4
=3 FF3<% H rosa-sinensis, H, mutabilis ‘Luna'® 3HE& SEMS o] &3te] nlw £33
A= 3 133 2o A4 5L 7HAE ‘Andong’® SHES 10954m=E TG Ao
‘Baengnyeongdo’, ‘Gangneung’ ¥ ‘Namwon' < Z+Z} 133.51um, 136.74um,195.37umZ Y EFSETE
St H  rosa-sinensis 155.12um, H mutabiis Tuna'& 133.792 UWEFSLS ™  operculate
aperture(“07) o] FZEAH(TH 16). operculate apertures= &% FZ319 FEANAE oA
H71% sty FE RHEEN FAE FI3 st BEEn kAs FF3tele operculate
aperture©] 2= A 9Fokth. operculate apertured] &4 of ¥, 3FEAA T8 wjgAdo] AR

Hol sle Ao AZHM olF fs Ak A2 A7 ZLT Jor Aetd

Table 13. The morphological analysis of Hibiscus pollen by SEM.

Cultivar lenz Célklle(f;m ) " nsg%rll(eum) Is\Ipoihgsf Disf&i% S?%\g/een
H, syriacus "Andong’ 109.54 18.12 56 23.21
H syriacus ‘Gangneung’ 136.74 26.60 52 30.62
H. syriacus ‘Namwon'’ 195.37 20.50 56 39.80
H. syriacus ‘Baengnyeongdo’ 133.51 15.74 44 34.09
H. rosa-sinensis 155.12 22.05 78 36.60
H mutabili Tuna’ 133.79 14.83 64 24.77
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Fig. 16. Pollen of H. syriacus inhabited in Korea and other species. A: H. syriacus ‘Andong’, B:

H. syriacus ‘Gangneung’, C: H. syriacus ‘Namwon’, D: H. syriacus ‘Baengnyeongdo’, E: H.
rosa-sinenesis, F: H. mutabilis ‘Luna’

=
3 BAE A%, #E A9 BIES 1382mdo

= 7 3A YEFY I, Yeonamsinjongsik ©] 108.81

YELSETh spiny exine® Zol9] HF2 1912m¥ o™

= = 714 AA YEW I, Paedal’©] 816mlE FFH EX
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2HA YEFSE T spiny exine®] N9 H2 551709 2™ ‘Giant red 7t 8471 = #*Z

= M
H F% F 7P A JErRA, ‘Gyewolhyang'©]l 28 E ##EH FF T /M A dErEh

ml 72 F&EH FE F 7t

spiny exine 7+ A8 ¢ HF2 3046mA ™ ‘Gyewolhyang @] 45.03
Z 7t A JeErgt

ZF AA eI, ‘Seongchon'©] 1858ml 2 HZEH Z=

Fig. 17. Pollen of H. syriacus cultivar. A: ‘Arang’, B: ‘Bredonspring’, C: ‘Chongdansim’, D:
‘Colomban’, E: ‘Daedeoksahwarip’, F: ‘Freedom’, G: ‘Giant red’, H: ‘Gyewolhyang’.
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x300 100um

15.0kV %300 100um

Fig. 17. continued. I ‘Hunjang’, J: ‘Hwasun #2', K: ‘Hyangdan’, L: ‘Jabae’. M: ‘Jasebeon’, N:
‘Lady Stanly’, O: ‘Paedal’, P: ‘Seongchon’.
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Fig. 17. continued. Q: ‘Sukim’, R: “Wonhwa’, S: ‘Yaeum’, T: ‘Yeonamsinjongsik'.

Table 14. The phenotypic analysis of H. syriacus pollen by scanning electron microscopy(SEM).

Cultivar name PolleaﬂSngth Spinzeunlsngth IS\II;)m eosf Distgl&%eé Sk()(‘eﬂ‘;\z)veen
Arang 128.86 15.40 44 37.79
Bredon spring 147.86 23.25 64 33.83
Chongdansim 172.15 21.78 78 28.38
Colomban 132.66 15.86 50 20.62
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Daedeijsagwarip 139.61 22.71 54 20.85
Freedom 152.76 18.12 36 40.30
Giant red 141.39 21.96 84 37.54
Gyewolhyang 159.91 17.43 28 45.03
Hundang 115.39 21.49 80 35.66
Hwasun #2 143.88 21.48 72 20.07
Hyangdan 140.04 19.18 66 26.04
Jabae 149.16 25.29 36 37.38
Jasebeon 124.74 13.20 74 20.97
Lady stanly 132.23 19.95 36 30.47
Paedal 168.63 8.16 40 35.07
Seongchon 120.12 17.32 58 18.58
Sukim 128.83 2291 68 27.06
Wonhwa 132.04 16.80 42 33.60
Yaeum 139.33 20.50 34 29.29
Yeonamsinjongsik 108.81 19.68 58 30.70
Average 138.92 19.12 55.1 30.46
Bibi et al.(2008)°] W=W H syriacus 352 A 159-186 pm °Jth. o533 A =59

StEe gtdo® AU g9¥ol Fol o™ (El Naggar,

2004), 32 <1l 7FAI7F

[

By SEMOoZ A #Zo] 71538ttt (Perveen and Qaiser, 2009). 32 =719} e st

e Fol BhEHW HolE Holkd, fAA A, GMA & HE AR, #AE 4% elw
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22319 genome sizeE ZA3}7] 9314 genome sizeE vlE] @3 YW Raphanus sativus
WG(Z &, 2014)9F 7] s FF3he] EHEE<3 ‘Andong’, Namwon'= 43 =
value - 495, L-L value - 065, Flow speed - 1.0)3}o] Mean valueE =#3&dct 1 %,

‘WG9 Mean value®t DNA contents, 233 FZ3t2] Mean valueE ©o]&3te] 7+ 7o
vl go] wz} F7F39 DNA contents®E SAITHIHE 1).

WG = Hibiscus cultivar
Mean
24.20 510 value X
Mean : Mbp = measured : Mbp
value by Flow
cytomery

Fig. 1. Ratio formulation of the x Mbp for Hibiscus cultivar with Raphanus
sativus ‘WG’ Mean value.

Flow cytometry= 43 ZAxt= I¥ 29 2t} Raphanus sativus “WG'©] Mean valuee=
242002 vEbgow, REREQ Hpjscus syriacus Andong($)'# ‘Namwon( )& zhzt
103.09, 103.042 YeEtgth 53E Mean values 17 19 ¥4 Edz Ads A%
‘Andong (%)'# ‘Namwon($)'¢] 2C DNA contentE 2zHzb 217249, 2171572 vebyicoh &=,

Dolezel(2007) 2] 1 Mbpe 1/978 pgoll 28] z+7z} 222, 2222 JYEFHTHE 1).
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Fig. 2. The results of

mean peak by the flowcytometry to measure the

genome size of the H. syriacus compared with Raphanus sativus. (A - R.

sativus ‘“WG', B- H. syriacus ‘Andong’, C - H. syriacus Namwon’)

Table 1. Parents H. syriacus Nuclear DNA content . The values are given as mean of

the nuclear DNA content(pg/2C) and as mean of the 2C genome size in Mbp.

. . 2C DNA pg
Cultivar Mean value Ploidy level ,
content(Mbp) (2C)
WG(control) 24.20 Diploid 509.93 0.52
Andong(Female) 103.09 Diploid 2172.49 2.22
Namwon(Male) 103.04 Diploid 2171.57 2.22

“1 Mbp = 1/978 pg according to Dolezel 5 (2007).

Dolezel, J., J. Greilhuber, and J. Suda. 2007. Estimation of nuclear DNA content in plants using flow cytometry.
Nat. Protoc. 2:2233-2244.

Mun, JH., H. Chung, W.H. Chung, M.J. Oh, Y.M. Jeong, N.S. Kim, B.O. Ahn, B.S. Park, SY. 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.

DEIEY
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| Y& 35 A5 8l WSt H syriacus "Andong($)'3 ‘Namwon( 9 ) 9

oA 22 &2 34 AgdE AAE T HAFTHLE A 2016G7HA 4T 4

MERe ZASET mR R
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‘Samilhong’& 123.62, “Woojeon'& 108.602. 2 7}7} vlerwth =4 E Mean valueE 13 39
TS EUZ ALket A3} 2C DNA content+ 2557.52, 2001.86, 2605.14, 18] 31 2888.61= 1}
ok X, Dolezel (2007)9] 1 Mbpe 1/978 pgol ol&ll Z+z} 262, 2.05, 2.66, ZLE]3L 2.34%
e THE 2).
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\
i \ [
§, 4 l"\ J L) I I"I I|I ‘l J]‘l

| Y fla 3 Fy l b I
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Fig. 3. The results of mean peak by the flowcytometry (A- Jinsun, B- Mikyung, C- Samilhong,
D- Woojeon).

Table 2. Parents H. syriacus Nuclear DNA content . The values are given as mean of the
nuclear DNA content(pg/2C) and as mean of the 2C genome size in Mbp.

Cultivar Mean value Ploidy level conztgn‘ltjl(\ll\?bp) (2p g)z
Jinsun 121.36 Diploid 2557.52 2.62
Mikyung 94.99 Diploid 2001.86 2.05
Samilhong 123.62 Diploid 2605.14 2.66
Woojun 108.60 Diploid 2288.61 2.34

“1 Mbp = 1/978 pg according to Dolezel & (2007).

ol9} o] REE Hibiscus syriacus ‘Andong($)'3 Namwon(8)" L2l °olE<S wH]d}]
Ao MutEl &Y = ‘Jinsun, ‘Mikyung’, ‘Samilhong’, "Woojun's 2C DNA content’} EF

2000 ol4oz Ao B5F 2ujAlR Wt
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3) $F 7] % FFoke] MY A}

H. syriacus "Andong’ ($%)3 Namwon'(9)2 w#EoNA 23 ZL 3z AddE MAE =

298 FTS ANG UnA AR TR wsHS 2ASAT TREY WFHS
248 P FAsA FARAT

Flow cytometryZ ®l54de SA ¢
739 2050 ol A 2400 MbpE ERR} 7
719l zpolE EHAu F7Hu A<l "Tohagol Red'®l H7IAE Zeole 2169.06 MbpE €yt
23} 2ufAe] Aol vz Ao R AZIHETE o= H sino-syriacus®] genome sizew= &3}
°] genome size®t A FAS ACog FHEY v e gls 9 FIEEe] oE

Zo g Als A7 F5 dasithy ddEnh

Table 3. Parents H. syriacus Nuclear DNA content. The values are given as mean of the

nuclear DNA content(pg/2C) and as mean of the 2C genome size in Mbp.

Cultivar Mean value Ploidy level 2C Dl(\Il\?b;;)ntent (;Cg)z
H. syriacus 'Andong’($) x ‘Namwon'( ) Dwarf strain
Bicolor 114.50 Diploid 2412.95 2.47
Changsu 100.88 Diploid 2125.86 2.17
Jaeiljung 108.58 Diploid 2288.27 2.34
Simbaek 97.32 Diploid 2050.91 2.10
Taehwa 101.30 Diploid 2134.85 2.18
Yaeum 99.39 Diploid 2094.53 2.14
Interspecific hybrids
Tohagolred 102.93 Diploid 2169.06 2.22
Other
Daewangchun 84.55 Diploid 1781.79 1.82
Jongmu 97.32 Diploid 2050.98 2.10
Redbohanjae 89.06 Diploid 1876.91 1.92

“1 Mbp = 1/978 pg according to Dolezel 5(2003).
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t}, olm ¥ Raphanus sativus® pg®t DNA contentE WZETFZE 3] Ploidy analyser®
o]-&3t T3t WA vl 74 A, HAVIEE F33 520%, 52191 e wEHEE 7t
z} 2.12pg et 2073.3Mbp, 2.53pget 2474.3MbpE WERRTE HE3 QFE2 22pg, 2151.6Mbp, &3

2.15pg, 2102.7Mbp, H¥Y2 3.21pg, 3139.3Mbp, 232 201pg, 1965.7MbpE UE O™ A

rlo

b Apolzb vk e, WMHE &E. T, 2R wieAd S 20AE YEHAE, 392 3

12

NAZ2 Uetst. E5 ¢F 2100 Mbpe] 9714 E ZdolE 7R+ A2 FAHFMW, genome

jus)

FAE ¢F 215 pglE YEFRST

Table 4. Genetic characteristics of old-growth H. syrzacus in Korea.

Species pg 2C DNA Ploidy
(2C) content(Mbp) level
H. syriacus ‘Andong’ 2.2 2151.6 Diploid
H. syriacus ‘Baengnyeongdo’ 2.53 2474.3 Diploid
H. syriacus ‘Gangneung’ 2.12 2073.3 Diploid
H. syriacus ‘Hongcheon’ 2.15 2102.7 Diploid
H. syriacus ‘Namwon’ 3.21 3139.3 Triploid
H. syriacus ‘Pohang’ 2.01 1965.7 Diploid

A WAZ FEE WA root-tipe] AHAIE HAske] skl WERE AMA HELS
ALAAS W ANA FAE S AE} BolE A2 FPSGom, T wAZ AxY Aol

AHE e &9 237 (a-bromonaphthalene, 8-hydroxyquinoline) = # gk 2918 ol3t3t) Al

Az QA ARBA ARREE 24 A" A T HFHY Ae s Eeee AWE
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Fig. 4. Methods of the preparing chromosome specimen.
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2) A IDAE AFH A7 Y FH

FAA FEOEZRE AMAE A8 SAaiME ARl =¥ 2] root-tip(ZHh) & Z
sho}, wpeba] A 2ol f ¥ B9 root-tips E7] $8ke] FZ3F ‘Mikyung' 3 “Woojeon' = 2h2-of
sk

Fig. 5. The condition of root-tip after 6 weeks from cutting(Blue

- good condition, Red - caused the lignification).

ol gel W ERE GAA EES ARG A, GRS Aol 8 B AL ok,
ogBAe) AmAe o] ws) FUHOE W ADE PG 942 steA BrHIY 6).
B Fgste] 2aL AN @ A, wTol AR F 37N RS AHstelok /RA e

Eefolt RS AT & Ak
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Fig. 6. The collected root-tip from the cutting(Blue - good

condition, Red - caused the lignification).

3) FF AAIYA Y T/ H =4
QA w8 ALTAHANN AHAE AE TR 57 A AXD N B WA B4l
4L oAt AERY SES oA S, w37 geie] GAA £E JRFos 59
7] 913+ FAoltt olH s HAHe &M O 2= a-bromonaphthalene, 8-hydroxyquinoline, colchicine

Sol glov], E 0hE gogt 2R 0TS He eEM ARE ALY FIG ERE

r
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U 255 9FE U 880 53 "R, colchicines 5532 AW
of E#Hdlo] gt webr] E AFo A= a-bromonaphthalene® 8-hydroxyquinolineE ©]-&3te] &

A9 AA WP FAtAHIY 7).

Fig. 7. Kinds of pre-treatment solution(Left - «

-bromonaphthalene, Right - 8-hydroxyquinoline).
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Table 5. The average of the metaphase cell on the slid from root-tip.

Cultivar Pre treatment Interphase Metaphase
solution Average SD Average SD
Mikyung a-bromonaphthalene 974 3.0 2.6 3.0
8-hydroxyquinoline 97.8 3.3 2.2 34
Woojeon a-bromonaphthalene 96.8 3.1 3.2 3.1
8-hydroxyquinoline 95.2 44 48 44

4) +%F 7] ¥ 7239 g4A AA

TA ABEE F5 B Y FF3) Samilhong'3} "Woojyun' 8|12 A1#FF 5 I8 A
W FQ FF3) ‘Mikyung'# ‘Sae Andong'e ©]-&3F3 T

% He 9% ¥ty dNAE AR Ad= 19" 8, 9% k. ‘Samilhong'#
‘Woojyun'®] @A F+= 2H7F 84N E 7= A E YERY, AF
T3} ‘Mikyung', ‘Sae Andong'®] FMAE A7 A GAA 5 L 7+7 84 E THA =

ALz YeRH(E£ 6).

T T5= fd A T

=
Fig. 8. Chromosome observation results of H. syracus ‘Samilhong’, and ‘Woojyun'. A:
‘Samilhong’ 2n=84, B: “‘Woojyun’ 2n=84.
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Fig. 9. Chromosome observation results of H.syriacus ‘Mikyung and ‘SaeAndong’.
A: ‘Mikyung’ 2n=84, B: ‘SaeAndong’ 2n=84.

Table 6. The number of chromsome and ploidy level of H. syriacus.

Cultivar No. of chromosomes Ploidy level
Mikyung 2n = 84 Diploid
Sae Andong 2n = 84 Diploid
Samilhong 2n = 84 Diploid
Woojyun 2n = 84 Diploid

5) $2ue =AS TFHe] @44 @74 2 FISHEA

$eltet S TE5e) 98 47 2 FISHEH A3: 19 103 2t %,

AL BUNE vetston M Es 827), EdS 126012 Yesty, 32 oF 8= F

45s tDNA Loci®] /Mg S, A5, T3 67, 9EEE 4] 992 = Yesd. bs

rDNA Loci®] M e, HHEE, A5, T4, 99 25 202 JesHo(x 7). 94
A3 Pyt = AGF &3 AR wEk 2ol7k on ol o g FFE Al

el 282 Ao AU
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Table 7. Chromosome analysis of old-growth H. syriacus in Korea

Old-growth H. syriacus in Korea No. of 45s tDNA 5s rDNA
chromosomes
H. syriacus ‘Andong’ 84 6 2
H. syriacus ‘Baengnyeongdo’ 82 4 2
H. syriacus ‘Gangneung’ 84 6 2
H. syriacus ‘Hongcheon’ 84 6 2
H. syriacus ‘Namwon’ 126 9 2
H. syriacus ‘Pohang’ 847 - -

Fig. 10. Mitotic metaphase chromosome analysis of H. syriacus by FISH
technique. A: H. syriacus ‘Andong’ B: H. syriacus ‘Beangryeongdo’ C: H.

syriacus ‘Gangneung’, D: H. syriacus ‘Hongcheon’, E: H. syriacus ‘Namwon’, F:
H. syriacus ‘Pohang’. Red signal : 45s rDNA site, green signal : 5s rDNA site.
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6) ®T3t B AZRA

I8 112 ‘Tachwa'®] 3t PR Azjolty dAA Mye F 8MZ Ve

1:]
A A FHRFAAY L 3N, AFHedAF S 29, AdRFAAEH S 4, dEREFAA = 8N
2 F5EHE 8). & B-chromosomel 2 FAHE= 2708 AL et 1d 12). FF
Has A7E A7) 9ste] EA ribosome DNAC| signals ZA&] A3 pairE 2y Zdol& =

el Holop & Zlojth

Fig. 11. Chromosome analysis result of the H.
syriacus ‘Taehwa’.

Table 8. Position of each chromosome centromere in H. syriacus ‘Tachwa’

Position of the centromere No. of chromosomes

Metacentric 32
Submetacentric 30
Acrocentric 14
Telocentric 3
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Fig. 12. Karyotypes of H syriacus “Taehwa'.




3-4. %4 BF W9 A% 9P 34 AA A

7l. 88 32 7I2l M5 tiF A MA HE

1) 33A T/ wE AE 2& AA

H. syriacus ‘Baengnyeongdo @} ‘Paedal’ & %% < 32189 Rhizopon AA 0.5% powder,
Rhizopon A tablets, Rhizopon AA tablets, Rooting CompoundS # g3 & ¢H FHo| A&

of FA et EEA Ao wds 2 ASS ¥AEUT A TR OE F3ske
3 ofH 7] fla] A A TR E 1 L™ 13 2o

l:ol‘
o
tlo
4

Table 1. Kinds of rooting stimulant used in this experiment.

Product name Company Ingredient
Rhizopon AA powder ND, Hazerswoude 3-indolebutyric acid
Rhizopon A Tablets ND, Hazerswoude 3-indoleacetic acid
Rhizopon AA Tablets ND, Hazerswoude 3-indolebuteric acid

. . 3-indolebutyric acid
Rooting compound USA, Earth Science Products

1 naphthalene acetic acid

Fig. 1. Kinds of rooting stimulant used in this experiment. A: Rhizopon AA 0.5% 3-
indolebutyric acid powder(ND, Hazerswoude), B: Rhizopon A 3-indoleacetic acid
tablets(ND, Hazerswoude), C: Rhizopon AA 3-indolebuteric acid tablets(ND, Hazerswoude),
D: Rooting Compound(USA, Earth Science Products)
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Rhizopon AA 05% powdere At 715 23§ oW FH AE3s3ch Rhizopon A
tablets®} Rhizopon AA tablets®= 100ppm. 200ppm. 400ppm<e TE=Z 6A1 7+ 12A17F A & 8
Re™, Rooting compound+ A 7170 AAE w3 T2+ &l A
Lot A e AENst 270 AT FFEte] 7HAE ol gt o
AE F oty A7E ZAG AFRSGATHIIE 2). AHE2 20149 99 13 stdem oF 174

4 F<1 109 109 =AM

WIAAY L FEohe] W2 Eo] Ve G E 29 2h ‘Baengnyeongdo, Pacdal’ F F

= % 224 Rooting compound 2} Rhizopon A powderE # &3t Zlo] wZgo] =k}

Table 2. Effect of rooting stimulant on rooting rate in cutting propagation of H. syriacus.

Cultivar Rooting stimulant Rooting rate (%)
Control 44.8

H. syriacus ‘Baengnyeongdo’ Rooting compound 63.3
Rhizopon A powder 73.3
Control 53.3

H. syriacus ‘Paedal Rooting compound 66.6
Rhizopon A powder 90.0

‘Baengnyeongdo’ ¢ 2 Ael= 19 33 7+9] Rooting compound # & 7oA 71 Eko )
U182 Rhizopon A powderoll A 7F4 =41 YElth ‘Paedal’e] &<
powderoll A W HAEE EdoH dIEE =A YEETH



Fig. 3. Root condition of each treated scion. A,B,C: H. syriacus ‘Baengnyeongdo’, D.EF: H.

syriacus ‘Paedal’. A,D: control. B,E: Rooting compound. C,F: Rhizopon A powder.

The o O2Ae] A7t Faske] 233 g, w2 ol mAle ¥ % 33 2T
‘Baengnyeongdo'®l 272 Controle] 7Hg¢ Aoy A E A2d A & 2oz AT &
e TAE AYE Aol 40 oo rE weol FAHAAT B4 ol= Control vk oF Imm
Al FAHATY. Paedal’®] B¢ 243 Ed, B2 do] EFA Rhizopon A powder # ]

Aol 718 AA yErsth
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Table 3. Effect of rooting stimulant on shoot growth in cutting propagation of H. syriacus.

. Rooting Plant height No. of Length of root
Cultivar .
stimulant (cm) roots (mm)
Control 49.89 2.6 29.56
H. syriacus )
. , Rooting compound 48.16 4.0 28.94
Baengnyeongdo
Rhizopon A powder 47.86 4.2 27.85
Control 62.53 2.4 49.68
. syriacus Rooting compound 59.76 34 43.05
‘Paedal’
Rhizopon A powder 78.10 4.0 53.25
gee 7 AT 30709 ARE ol8sted IAA B IBAZF Be] WAL g & 49
2ok FEFY EIES [AA Aol vxdd BAgel 0%-433%=E A JEtger FA g

< ZAoZ YERtHI® 4). 733k AEAl TAAS] A2 A
& At} IBA A2 @E&0] 56.6-86.6%% Fx el Hlwste]
=4 UEelste ™, H syriacus ‘Baengnyeongdo = 200ppm 12A17F Aol A 866%= 717 =4

Wetst e A syriacus ‘Paedal' 200ppm 6X1ZF A 2olA 7662 7HE =A vEbsT 23y
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H syriacus ‘Baengnyeongdo'®] 200ppm 6A]7F A 2] 7F 83.3% 2 12A17F A2l ol vls] & =}o]

7} gle} ¥ E% W% IBA 200ppm 6M%F ¢ AAsHE o] EFHH Ao wuAn:
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Table 4. Effect of rooting stimulant on rooting rate in cutting propagation of /. syriacus.

Culti Roofi timulant Treatment Rooting rate (%)
ultivar ooting stimulan
& hour 0 100ppm 200ppm 400ppm
Control 0 448
A 6 - 0.0 30.0 13.3
(TAA) 12 - 10.0 43.3 6.6
H. syriacus Rhizopon
‘Baengnyeongdo’ AA 6 - 56.6 83.3 73.3
,,,QB,,A,),,, 12 - 70.0 86.6 76.6
Powder 73.3
Control 0 53.3
A 6 6.6 23.3 26.3
(IAA) 12 20.0 16.6 10.0
H. syriacus Rhizopon
Pacdal’ AA 6 66.6 76.6 60.0
(IBA) 12 73.3 66.6 63.3
Powder 90.0

Fig. 4. H syriacus ‘Baengnyeongdo root condition treated by IAA. A: control, B: 100ppm 6h, C: 200ppm
6h, D: 400ppm 6h, E: 100ppm 12h, F: 200ppm 12h, G- 400ppm 12h(A followed from left side)

2) N71E AF 58 XA

20143 FZ3te] WAl R wWE AE §8S vwegth 1 A3 Rhizopon AA 05%
3-indolebutyric acid poewder”} H. syriacus ‘Baengyeongdo' @] WZ&°] 73.3%, Paedal’ 9] L& 9]
90.0%% 7V &&o] =A JUetgon, & Adde] 23 uiE AL & F o] AYHAME 7+

aaFolsith meb olF o fdtel FEE Al AV A2 A& stk
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As5E % 7] 22 F23 A% 5 20169 Y3 F= ‘Mikyung 18132 “Woojeon' & A171¥

2 Ztz 5070 F 15070 ASE FAIEEE Y. FEste] JaAE ol & X4 e VA E
T mg =27)(¢F 5-10cm) & A3k 5, Rhizopon AA 05% poewderE Agdo] xgst & oH

FH A&Este] WIE&S vAEATHIE 5, I9 6, 1" 7). AES 2016-06-12, 2016-07-22,
2016-09-020l stxom™ of I7hY Fo L& AU

Fig. 6. The hardwood cuttings of the H. syriacus dwarf strain on the rockwool.

Fig. 7. Growing the H. syriacus in growth chamber.
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Table 5. Rooting rate for each date in cutting propagation of H. syriacus.

Cultivar Cutting Rooting Lgaf Both
date rate(%) formation (%) (%)
Mikyung 16-06-12 78 88 74
16-07-22 88 92 86
16-09-02 34 72 28
Woojeon 16-06-12 74 80 72
16-07-22 66 74 66
16-09-02 24 54 10
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Table 6. Hardwood grafting and transplanting of varieties selected with dwarf tree form for

mass propagation in 2013.

Strain Kind of flower Tree form Propagation ;thgg
method plants
‘WR 92'($-4) White flower with red eye spot Dwarf Hardwood grafting 30
‘WR 99'(1] 4) White flower with red eye spot Dwarf ” 30
‘R 171 Pink flower with red eye spot Semi dwarf ” 30
‘R 173 Pink flower with red eye spot Dwarf " 30
R 178 Pink flower with red eye spot Semi dwarf " 30
R 20I'(AE %) Pink flower with red eye spot Dwarf " 130
‘R 300’ Pink flower with red eye spot Weeping ” 30
‘RV 28 Pinkish violet flower with red eye spot Dwarf ” 30
‘RV 29'(3lel 8] ¥l =) Pinkish violet flower with red eye spot Dwarf " 30
‘RV 30’ Pinkish violet flower with red eye spot Dwarf ” 30
‘DW 1'(o]F48) Double color with red eye spot Semi dwarf " 100
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HApstel HEE B F 4 YL 2ARTA g

Fig. 8. Hardwood grafting of varieties selected with dwarf tree form for mass propagation
in March in 2013.

Table 7. Grafted plants of varieties selected with dwarf tree form from crossing among
Hibiscus cultivars in 2014,

Vinyl house Field 1 Field 2
Strain . (Cheonan) . (Ansung) .
No. of Grafting No. of Grafting No. of Grafting
grafted plants (%) grafted plants (%) grafted plants (%)
‘WR 88’ (A o+ ) 5 100.0 3 60.0 3 60.0
‘WR 92'(%-%) 9 90.0 11 100.0 9 70.0
‘WR 99 (7] ) 5 60.0 4 80.0 9 80.0
‘R 171 - - 5 100.0 - -
R 171-1’ - - 5 100.0 5 100.0
‘R 173 4 80.0 4 80.0 - -
‘R 178 5 100.0 - - - -
‘R 200’ - - 4 80.0 5 100.0
R 20I'(d %) 4 80.0 4 80.0 10 100.0
‘R 300’ - - 4 80.0 5 100.0
‘RV 28 4 80.0 8 80.0 5 100.0
RV 29'(3tol @ =) - - 5 100.0 10 100.0
‘RV 30 4 80.0 3 60.0 4 80.0
DW 1'(e]541) - - 5 100.0 7 70.0
"W 28" (1) 4 80.0 5 100.0 5 100.0

_87_



2014/087:30°

Fig. 11. Flowering of grafted plants of new varieties in the vinylhouse in August, 2014.
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0] 51 (1998) 2 b4FES F3tE FAst] AEA, FEe] g AxAAFS A
J, ob2d SFHEE Rt AR Adde HAESIS I 23 ‘Comte de Haimont', "g
A L

A, CFR, URE, A Fol AFel & He FFoE
A

o

AL 6UF) Wolshel 625%°] =S WoleS Uehhith ABA AAAE 25T olstel
SEANE Pohgol AxFAOL 25T SEANE A 6L Fol Wolsts] A el

o 93% ¥§obse], L2l AFAAAA ABAAZ] 7} Wob Aol d& a7}

51
32
o

Table 8. Softwood cutting and transplanting of wvarieties with dwarf tree form for mass

propagation.
Strain Kind of flower Tree form Propagation & .Of No. of rooted
method rooting plants

‘WR 92/($-4) e e it Dwart Sﬂ?ﬁgd 80 40
WR 99'(ul ) White Hower with Dwarf , 80 40

‘R 171" Pink ffy‘zegpgvtith red  Semi dwarf ’ 60 30

R 173 Pl Rower o™ e Dwart , 80 40

‘R 178 Fink Tlower with red Semi_ dwart ! 80 40
R 200Gy Pk fower with red - pya , 70 140

‘R 300’ Fink flower with 1 Weeping , 80 40
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Pinkish violet flower Dwarf P 60 30

RV 28 with red eye spot

Pinkish violet flower Dwarf » 80 40

RV 29'(3}o] 2] =) with red eye spot

Pinkish violet flower Dwarf P 60 30

RV 30 with red eye spot

a9 12+ AgE 717 A2 Ase AEWYS fs 20139 7d SAMES AAE

rlo

A7t e ABOE AL AR AANRS T ATz Hdse)
7

S A3 & 5087 Rock wool BiA &} 136 &+ Rock wool YA ol A

Table 9. Hardwood cutting of varieties with dwarf tree form in the rock wool media for

mass propagation in 2013.

Size of rock wool No. of
Strain Kind of flower Tree form .
50 hole(ea) 136 hole(ea) cuttings
‘WR 92'($-#) White flower with red eve spot Dwarf 100 136 234
‘WR 99'(7] 4) White flower with red eve spot Dwarf 100 136 236
‘R 171 Pink flower with red eye spot ~Semi dwarf 50 136 186
‘R 173 Pink flower with red eye spot Dwarf 100 136 236
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‘R 178 Pink flower with red eye spot ~Semi dwarf 100 136 236

R 201’39 %) Pink flower with red eye spot Dwarf 50 136 186
‘R 300 Pink flower with red eye spot Weeping 50 272 322

‘RV 28 Pinkish violet flower with red eye spot Dwarf 100 136 236

‘RV 29°(slol 2] @l =)  Pinkish violet flower with red eve spot Dwarf 200 136 336
‘RV 30’ Pinkish violet flower with red eve spot Dwarf 100 136 236

‘DW 1'(o]524) Double color with red eve spot Semi dwarf 200 136 336

jus)

09 13S FeulAel 50708 el i wiAelN ARS ANF F ou2d AUE
HelFE Ao Wesh WA Mo AT AL @ 4 Yow wMAAR olHe] sl
wee) Eabol glol HFMAel 5T Ao AUt W TR AFF

w
HFHAS FEMAES ol&ste] Bdes ol &4 glel odes =Y 7 U=

Hir
R

o]

Fig. 13. Rooting of varieties with dwarf tree form by hardwood cutting in the rock wool
media in 2013.

IE 142 2013 g Aol 50 Wl SlE wiAe] AV7F E AEAGAdA AEe

AN Bgor ddgd Az Aol 2 A & 5 A
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Fig. 14. Hardwood cutting of varieties with dwarf tree form according to the 50 hole size

of rock wool media for mass propagation in 2013.

013\ graui Aol 13622 9ol A= WA A7|7F 22 AEFAA Ad=e 4

Fig. 15. Hardwood cutting of varieties with dwarf tree form according to the 136 hole size

of rock wool media for mass propagation in 2013.

19 162 20139 A AFSe @A AEets] 98] vBde oA olFHd
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Fig. 16. Mass propagation of wvarieties with dwarf tree form by hardwood cutting in the

rock wool media in 2013.

HHFger A F EIEoR o]RI7HAIF Eob dH HAEdE AF WR
92' (%), "WR 99'(v]14), R 171, 'R 173", 'R 178", 'R 201 (%€ &), 'R 300", RV 28", RV
29'(stelglel =), RV 30, DW I'(el5d) T2 Fadd<s 93 201449 49 FF35ks

P ATL Ndse2A AAFES AAFATHE 10).

rlo

A7k =

Table 10. Hardwood cutting of varieties with dwarf tree form in the rock wool media for

mass propagation in 2014.

Size of rock wool No. of
Strain Kind of flower Tree form .

50 hole(ea) 136 hole(ea) ~ cuttings
‘WR 92'($-#) White flower with red eye spot Dwarf 100 136 236
‘WR 99'(1]4) White flower with red eye spot Dwarf 100 136 236
‘R 171 Pink flower with red eye spot Semi dwarf 100 136 236
‘R 173 Pink flower with red eye spot Dwarf 100 136 236
R 178 Pink flower with red eye spot Semi dwarf 100 136 236
R 201’ (4 %) Pink flower with red eye spot Dwarf 100 136 236
‘R 300’ Pink flower with red eye spot Weeping 100 136 236
‘RV 28 Pinkish violet flower with red eye spot Dwarf 100 136 236
RV 29'(3to]gJ & =) Pinkish violet flower with red eve spot Dwarf 100 136 236
‘RV 30’ Pinkish violet flower with red eye spot Dwarf 100 136 236
‘DW 1°(e]Z2)  Double color with red eye spot Semi dwarf 100 136 236
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Fig. 17. Comparison of hardwood cutting of varieties with dwarf tree form between 50

holes and 136 holes of rock wool media for mass propagation in 2014.
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{1-year-old grafted plants) (2-year-old grafted plants)
Fig. 18. Comparisons of growth between 1-year-old plants and 2-year-old plants of "WR
99'(m7d) by grafting in 2014.
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{1-year-old grafted plants) (2-year-old grafted plants)
Fig. 19. Comparisons of growth between 1-year-old plants and 2-year-old plants of 'DW
1'(°]54) by grafting in 2014.

19 20 20149 5¥ SAAES AAlste] S F 7Y 259 potE ol stlom 8¢
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Fig. 20. Transplanting of propagated plants by cutting of 'R 201" in 2014 to the pot
(August 2014).
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Table 11. Transplanting of propagated plants by cutting and grafting in 2013 to the pot

and field.
Transplanting of cut Transplanting of grafted
Strain Tree form plants(ea) plants(ea)
Pot Field Field Vinyl house
‘WR 88 (M5 ) Dwarf 10 10 10 20
‘WR 92'($-#) Dwarf 40 0 80 50
‘WR 99'(1] 7)) Dwarf 10 0 50 20
‘R 171 Semi dwarf 20 0 20 0
‘R 171-1 Semi dwarf 0 0 20 0
‘R 173 Dwarf 20 50 50 0
‘R 173-1 Semi dwarf 30 40 50 0
‘R 178 Semi dwarf 50 0 50 0
‘R 201’49 %) Dwarf 100 100 100 0
‘R 300 Weeping 0 0 0 0
'DC 1’ Double color of flower 100 50 50 0
‘RV 28 Dwarf 40 50 20 0
RV 29'(zte] & =) Dwarf 60 50 30 0
‘RV 30’ Dwarf 100 50 30 20

a9 212 A AlE WR 88 (AHEE), "WR 92°(-+4), "WR 99'(717), 'R 171", 'R 173,

‘WR 99'(0]Z)  'WR 88'(AjQHE) ‘WR 92'(2H)
Fig. 21. Flowering of 2-year-old plants propagated by cutting after transplanting to the pot
in August 2014.
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Fig. 22. Comparisons of growth between 1-year-old plants and 2-year-old plants of 'R 201
by cutting in 2014.
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Fig. 23. Comparisons of growth between 1-year-old plants and 2-year-old plants of DW 1

by cutting in 2014.
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Table 12. 3 years old plants of varieties with dwarf tree form by grafting in 2014.

Hardwood 3 years old

Strain Kind of flower Tree form grafting in plants in
2012(ea) 2014(ea)
‘WR 88 (A %) White flower with red eye spot Dwarf 30 0
‘WR 92°(%-7) White flower with red eye spot Dwarf 30 30
‘WR 99'(n] ) White flower with red eye spot Dwarf 30 30
‘R 171 Pink flower with red eye spot Semi dwarf 30 10
R 171-1’ Pink flower with red eye spot Semi dwarf 30 0
R 173 Pink flower with red eye spot Dwarf 30 10
‘R 173-1’ Pink flower with red eye spot Semi dwarf 30 10
‘R 178 Pink flower with red eye spot Semi dwarf 30 10
‘R 201'(4 %) Pink flower with red eye spot Dwarf 130 50
‘R 300’ Pink flower with red eye spot Weeping 30 0
‘RV 28 Pinkish violet flower with red eye spot Dwarf 30 30
RV 29(s}ol g H =) Pinkish violet flower with red eve spot Dwarf 30 30
‘RV 30 Pinkish violet flower with red eye spot Dwarf 30 30
‘DW 1'(o]F A1) Double color with red eye spot Semi dwarf 100 50

9 pot, 1AL oFe] 2AHFORE

{(1-year-old grafted plants) {(2-year-old grafted plants)
(3-year-old grafted plants)
Fig. 24. Comparisons of growth among grafted plants of "'WR 88 (M ¢HE) in 2014.
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{(1-year-old grafted plants) (2-year-old grafted plants)
{3-year-old grafted plants)
Fig. 25. Comparisons of growth among grafted plants of "WR 92 (%) in 2014.
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(2-year-old grafted plants in vinyl house) <{2-year-old grafted plants in the field>
Fig. 26. Comparisons of growth between cutting and grafted plant(above), and flowering of

2-year-old plants propagated by grafting after transplanting to vinyl house and the
field(below) in August 2014.
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Fig. 27. The result of node cultivation on H. syriacus cultivars.
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2) A& WA =4 79
7h) 2AHQI eHopH|R| =g
kel Hopuf kol HAHZ WA S FHEH] st Abd s WAl te

2ol 7tz Medium 1, Medium 11 2 %43+t

Medium 1
- MS basal, glycine 2mg/L, phydoxine HCl 0.5mg/L, Thiamin HCl 0.1lmg/L, Nicotic acid

0.5mg/L, myo-inositol 100mg/L, BA 1.0mg/L, NAA 0.004mg/L, GA 0.1mg/L, Sucrose
30g/L, Agar 8g/L, pH 5.8

Medium 1II
- MS, myo-inositol 100mg/L, BA 0.5mg/L, Fe-EDTA 128.3mg/L, 3mM CaCly-2H20,

Sucrose 30g/L, Agar 8g/L, pH 5.8

T35 oobg 2o T2

=
Medium IIolA =2 AE&S BATH

Table 13. The result of the axillary bud culture on H. syriacus cultivar.

Medium I Medium II
Cultivar No. of Survival No. of Survival
cultures rate(%) cultures rate(%)

H. syriacus ‘Saehan’ 9 33.3 9 66.6

H. syriacus ‘Banner’ 5 40.0 5 80.0

H. syriacus ‘Jasun’ 15 86.7 15 93.3

L) AW, B At s 2

o] A%E BH SR Medium I 249 S2ES 4 FASS 2 FF9 949, d¥ S
st 49 Ase AEUsty 2wl x2FoNAM el A= A osyracus ‘Seahan’, H.

syriacus ‘Banner', H syriacus Jasun'& ©|£3l9th A4d WHoR = dAs] AsE deo A

ol A £E (1, 29, 3, 4HA) R 28R o7 UYro] dZF(1.0cm’)F I8 ZF(05cm’) S
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AbgEtgom wixR Z2AE MS, sucrose, CaCl-2H0E 71Eujx2 3lo] Fe-EDTA, NAA,
2iP, BA, 24-D& 77} AF&3tSTh.

1 A= £ 149 o) ‘Seahan' 3H MR (Z1® 28 C)¢F 691 WA (1" 28 F)olA AF
8l7F o] Fo] X =d Fe-EDTAZ 7R 6% vixol A Ax AE37E 39 v R o] vla)] 2z o] Fo
Aot ‘Banner's 2W¥ wiA|ol A e YFAAWE o] FojA L TE HjA A= wEgo] 1o
(ZL"™ 28 H), Jasun' &A] 2¥H wi Aol A wh3-o] A=l B9 J4J¥ Banner' ot thE
A trotA 7t FAAEJTHI™E 28 1, J). AR AES 22 AAHE AxRE Aol o] o] F
AA &3 27 AEFHE GEA Aol Ad & AAtete S UE Y FF o] FAHS

Y R ek
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Table 14. The result of the axillary bud culture on Z. syriacus Saehan’ on different
medium.

Medium Fe-EDTA(mg/1) NAA(mg/1) 2iP(mg/1) BA(mg/1) 2,4-D(mg/1)
1 0 0.1 2.0 0 0
2 0 0.1 1.0 1.0 0
3 0 0 0 2.0 0.2
4 435.17 0.1 2.0 0 0
5 435.17 0.1 1.0 1.0 0
6 435.17 0 0 2.0 0.2

- 103 -



Fig. 28. The formed axillary bud of A syriacus Saehan’ on different medium.

A : leaf tissue of ‘Saehan’ on medium 1, B : leaf tissue of ‘Sachan’ on medium 2, C : leaf
tissue of ‘Saehan’ on medium 3, D : petiole of ‘Saechan’ on medium 3, E : leaf tissue of
‘Saehan’ on medium 5, F : leaf tissue of ‘Saehan’ on medium 6, G : petiole of ‘Saehan’ on
medium 6, H : leaf tissue of ‘Banner’ on medium 2, I, J : leaf tissue of Jasun' on medium 2
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HAL FFIAT A FHEHgT I AN EAdSE AT AEEE TR
FE4 APAEF, 29y AP EAYEs B 2963 A o3 sdWHe] # wiFA §A4
a3 2AMYE & ol&std FFol SAHA2Y obF JNFE AA7F ol A (Yu and

10099 A&5E PFa 22 sl @ ey 7 i
Fol mEaA AL At BE 2 MRy Qi A9 BOU 2ALN =ANA
Sqol A4 @y o] F2E AL 2 & Ak A B

2990 WA AE7F A g sUE FEEE 2
22 A4sA gevd Ay 98 37k 2ANNE 4

Yeam, 1987).
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Table 1. Crossing and selection criteria for new varieties in the hybrids of Hibiscus
cultivars.
) Crossin ) ) Criteria of Korean name of
Strain g Crossing Selection ) ) Etc
year selection cultivar
EMS treatment in the 0188 74
‘WR 88’ 2008 seeds of 3rd selection Dwarf form A ok DR
. ‘i ZEHEY0E
Andong x Namwon'
‘WR 92 2006 , Plan Varcty Dwarf form o 13933 52
Protection Rights
WR 99 2006 y Plan Varcly Dvarf form ) 7 z3es1 52
Protection Rights
‘WR 102 2006 ’ 3rd selecti Dwarf ] ied 3
rd selection warf form Il 5555290y
acus 'Kwanemyune' x A . s 482
R 155 2006 H ;tm(ms K\\arllglmsl?ng XA ond selection Yellt?w leaf ‘o 2 o) ] 3015 xE )
simacs Kaeryangjaju 2 variegata S3HoEAY
EMS treatment in the
‘R 170 2006 seeds of 3rd selection Semi dwarf form -
‘Andong’x'Namwon'
R 171-1 2008 ” 3rd selection Semi dwarf form -
‘R 173 2006 ” 3rd selection Dwarf form -
R 173-1 2008 " 3rd selection Semi dwarf form -
R 17] 2006 " 3rd selection Semi dwarf form -
R 201 2006 ’ Plant Varicty Dwarf form kS 13987 52
Protection Rights
‘R 300° 2006 " 3rd selection Weeping form -
‘RV 2% 2006 " 3rd selection Dwarf form -
‘RV 29 2006 " 3rd selection Dwarf form stolglg =’
‘RV 30’ 2006 " 3rd selection Dwarf form -
. , . . = 20184 8¢
DW 1 2006 " 3rd selection  Semi dwarf form o] A1 ZEL AR
E3H2EU0N
W28 2006 : PAIL V) bt fom A 3500952
Protection Rights prig i FeRRE R
= Al - 2sgo® o]&H7 fsiAE 717F Im We HAdE % e o=
Azkeih e gy, A7 HAL MAdAdeld "] FFol L7EY S thsh
FTO2 NrIzre] A @eAZkA] Fof o FArE 2 WER ko, A A7 &F,

o] T3l #¢oF F}(Anderson, 2006: Ha and Shim, 2002). A F7FA
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Ha, 2010) &°l 3lem, de5zrzstde] "ghan]’ (Oh et al., 2003) o A A4 4]

5738 "Av} (Song et al. 2006), A skl o] "ol "AaqF, g ¥ (Park et al, 2003: 2005:

2006) T°l Ao HIol= Fo3 FFol FEst] s vgFTF FFol MEHA=T
7

Fa7b dAdPge R wig ozt #A ZEAS wiEAEI 7T s, 7EA]e] A o] ol R
gl EF 5 YA SAFEJY. FUelA EE FEsts o] djAdFol 7R 7}
ol 2 st WA bE, A, THAA FYEE 5L UE ¥ AEF AILoR
A8 = Ao FdAM SAE HAY FFoEE Iyt AuiEl 2 = ‘Coelestis’ 9
Aol A Z= ‘Winifred Stepany 183 m=9 ¢4 #= ‘May Robinson'# ‘Blue
Moon'5 ol Attt ol&2 EAuME QA FES SAASILA st=d o|&E & Qo o=
U =YdF oo & Aolth(Shim and Ha, 2010).

2) 8ol Eoldlodg AddH AFELY SHZXA

T80l Folatod A AlF "WR 88, 'WR 92, "'WR 99", "WR 102°, 'R 155, 'R 171", 'R
171-1°, 'R 173", 'R 173-1", 'R 178", 'R 201', ‘'R 300°, 'RV 28, 'RV 29", 'RV 30, DW 1, "W
28 ALY A% BAS 2AG AHE 2) 5L AW EE wPges wRd

EIE R E DI T R E e
N 2 AEEs) A Ao 54 FS A0 UERTh WR 88 (MEE), WR 92/($7),
73-1, 'R 178, 'R 201'(&+¥E), RV 28", 'RV

1
200 Fe A7t 4L HHFOE dmgor £3S AYIOE A 9E Fahe 540

191t
N FRAA R 300 A1E E7EeId /A okl 2 AAE 4P oR Solshgith
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Table 2. Growth characteristics of varieties selected from crossing among Hibiscus cultivars,

Direction of

Color of mature

Strain Tree form Tree height  Color of bark branch branch
‘WR 88" (M o+&) Upright Dwarf Gray Upward Gray green
‘WR 92'($#) Upright Dwarf Gray Upward Gray green
‘WR 99°(7]4) Upright Dwarf Gray Upward Gray green
‘R 171 Upright Low Gray Upward Brownish gray
R 171-1 Upright Low Gray Upward Brownish gray
‘R 173 Upright Low Gray Upward Gray green
R 173-1 Upright Low Gray Upward Gray green
‘R 178 Upright Low Gray Upward Gray green
R 201'(4F¥ %) Upright Dwarf Gray Upward Brownish gray
‘R 300° Weeping Medium Gray Weeping Gray green
‘RV 2% Upright Low Gray Upward Gray green
RV 29'(slolgldl =) Upright Dwarf Gray Upward Gray green
‘RV 30 Upright Low Gray Upward Gray green
DW 1'(o]F44) Spread Medium Gray Upward Gray green
‘W 28 (X 4) Spread Medium Gray Upward Gray green
H. syriacus 'Andong’ (%) Upright Dwarf Gray Upward Gray green
H. syriacus ‘Namwon'( ) Upright Tall Gray Upward Brownish gray
I8 12 2%5%5 T30l Holste Add AFEY A28 29 Egs ZAE Aot
DW 1'> spAe] olFaoz g Zo 3AMe] 2y FFMe o] Fxde Holg
FTor AHAT T3 o] FELS FYo WP eE AU g ARFE g ow
AW 7L 7hed Aer Aol for FUPAAS T FFT Lol AAHooF &

Aol
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(WR 92 (WR 99> (WR 103> (RV 28)

—m

RV 30> (R 171) (R 171-1> (R 173) (R 173-1)

(R 178 (R 201> <R 300> DW 1 (W 28>

Fig. 1. Flower characteristics of varieties selected from crossing among Hrbiscus cultivars,
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2200cmZ 2 WE FEEo] 805emz Fob A7t SR Feky wdel FS AYPow
=

Uebstth wiEA W 28 (142> sl sHEZIC g

[

ol B Ao

Table 3. Tree height, node, branch length of varieties selected from crossing among

Hibiscus cultivars.

Strain Tree years ‘ Tree . Crown Tree index TreeZ Internode
height (cm)(A)  width (cm)(B) (A/B) form length (cm)
‘WR 92'(5-4) 6 100.0 75.0 1.33 W 17.5
‘WR 99'("] %) 6 107.5 90.0 1.19 W 20.5
‘WR 103'(M ¢H&) 4 1104 90.0 1.23 W 18.5
‘R 170 6 1254 110.0 1.14 W 30.5
‘R 171-1 4 120.0 105.0 1.14 W 34.0
‘R 173 6 125.0 110.0 1.14 W 30.7
‘R 173-1 4 120.4 110.0 1.09 W 355
R 178 6 132.0 110.0 1.20 W 34.0
R 201’44 %) 6 1275 105.0 1.21 W 2712
‘R 300’ 6 153.0 230.0 0.67 W 455
‘RV 28 6 125.0 110.0 1.14 W 35.5
RV 29'(steol & ¥ =) 6 125.0 110.0 1.14 W 30.5
‘RV 30’ 6 120.0 100.0 1.20 W 32.5
DW 1(e]5A) 6 167.2 120.0 1.39 W 38.7
‘W 28 (1 A4) 6 220.0 80.5 2.73 N 45.3
H. syriacus 'Andong' (%) 6 145.0 105.0 1.38 W 22.5
H. syriacus ‘Namwon'( 3 ) 6 365.0 230.0 1.91 M 72.2

“Tree form based on H/W ratio.(W, <15: M, 151~249: N, >25).
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(3.7%)°.2 Vet skt
F3sh7b 109 ol AEor AFsde e tdd FEol UeuA HedH dE S
A AR RFHAL =77 Im AR A o] Ve, 4mAQl HE AF 25'= 7o

GFelt Azt oldz AAE e EAL AUT drk et 2 A olAw
o)

AFAF 15 JYHOR e wMdgust xUsn ZEHS dehdth s s
NFAFE REAOR FH7 48T 78S Qo)L I oIk vased S Holk FEE

I AFAeH, o] AT AFQl Ao olE HIlAE 7IEd AuwiEIL
= EZx23 £33 ZAEloF 3th(Anderson, 2006: Ha and Shim, 2002). 4u§A<2)

NFEA'Z Fi7 Im AEE A4AIS dErE 9A 4AQ] N AT 23’ 2

o
oX,
ofl
o
A
-
OEL
1 o
fru
)
X,
N
S
&
il
.
Y
rir
A
oX,
o
D
°
-

9,
__,VL
H
=
M
oX,
£
a2
2
M
oX,
rO

ity A F7HA S48 A8 FFo2 5 Myt A AulE L A+ ‘Coelestis' o F=+<] <A
#< "Winifred Stepany’ 123 "]=¢ 94 #F%5 ‘May Robinson'# ‘Blue Moon's°] $)

olg2 wAME N FF= SAstEA s olgE ¢ don dom T ofFof

e

A o)t (Shim and Ha, 2010).

F 4 ALE Asse o RS vEd Aot "WR 92'¢F "WR 99', 'R 171-1". 'R
173, 'R 300" &< GAFe] dFEa 71 Bege® yeigd v "WR 88, 'R173-1°, 'R
201, 'RV 29, 'RV 30, DW 1" &< 99 E<gol ddgozr HEQ tF'e 543

§ Az 7159 Aot FHaT, o W T /A Dol AsA A

o
A9 BE ASI 2 ol obtk SAEH BT RO, wAE1976) 7k FI e AA Wl
g stepstnl 9 R Aol2 TAR W Hol Aok RFH L A/E O - F - & 3FRE
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Table 4. Leaf shape of varieties selected from crossing among Hibiscus cultivars.

Color of leaf surface

Strain Leaf shape Leaf apex Leaf base  Leaf margin
Immatured Matured
‘WR 92/ ($#) Elliptical Acute Acute Crenate Yellow green ~ Dark green
‘WR 99'(7] %) Elliptical Acute Acute Crenate Yellow green  Dark green
‘WR 88 (M <tHs) Ovate Obtuse Round Crenate Green Dark green
R 170 Heart Acute Acute Crenate Yellow green Dark green
‘R 171-17 Elliptical Acute Acute Crenate Green Green
‘R 173 Elliptical Acute Acute Crenate Yellow green Green
‘R 173-1 Ovate Acute Acute Crenate Green Dark green
R 178 Heart Acute Round Crenate Yellow green Green
R 201’ ) Ovate Acute Acute Serrate Yellow green Green
‘R 300° Elliptical Acute Acute Crenate Yellow green Green
‘RV 28 Heart Acuminate Round Serrate Yellow green Green
‘RV 29'(slol g &l =) Ovate Acute Acute Serrate Yellow green Green
‘RV 30’ Ovate Acute Round Serrate Yellow green Green
‘DW 1'(o]F A1) Ovate  Acuminate  Round Crenate Yellow green Green
W 28 (%14) Heart Acute Round Crenate Green Green
H. syriacus 'Andong’ (%) Ovate Obtuse Acute Crenate Light green Dark green
H. syriacus ‘Namwon'( 3) Ovate Acute Round Serrate Yellow green Green
2SS el Ao 2 R 171-1°, 'R 173", 'R 300° %% o
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“WH B8 "WH 92 WH 93(0( 3 )

Hiddl=1 R17y ‘B 1731 R 17E

‘R 200 R 201 E) ‘R a00 AY 28

2 g Aoz 9 hgae ded JEE o 3
Atk HEol ‘ekEie] 9o AL ZeHel Ewu)
‘"WR 92°(%#), R 171, 'R 171-1", 'R 178", 'R 300" Tol Z&He] F3td BEFH FAISHA T

R W 28°(Ad) 2 o 7P Aol ek el Aste] skl ddel 543 frAe T
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Table 5. Characteristics of leaf morphology of varieties selected from crossing among

Hibiscus cultivars.

Strain Incisions Qf Leaf‘ Lobing of Leaf Ratio of 'leaf
leaf margin  undulation leaf blade base length/width
‘WR 88 (M 9ts) Medium Slightly Shallow Acute Very elongated
‘WR 92'($-4) Few Slightly Shallow Acute Slightly elongated
‘WR 99'(1] 4) Medium Slightly Shallow Acuminate Very elongated
‘R 170 Few Slightly Very shallow Acute Slightly elongated
R 171-1 Few Slightly Very shallow Acute Slightly elongated
‘R 173 Medium Slightly Shallow Acuminate Slightly elongated
R 173-1 Medium Slightly Shallow Acuminate  Moderately elongated
‘R 17) Few Slightly Shallow Acute Moderately elongated
‘R 201'(4¥ %) Medium Slightly Shallow Acuminate Very elongated
‘R 300° Few Slightly Very shallow Acute Moderately elongated
‘RV 28 Medium Slightly Shallow Acute Moderately elongated
‘RV 29'(slel 8] dl =) Medium Slightly Shallow Acute Moderately elongated
‘RV 30 Medium Slightly Shallow Acute Moderately elongated
DW 1'(o]FA) Medium Medium Medium Acuminate Very elongated
W 28(HA) Many Medium Shallow Acute Slightly elongated
H.syriacus 'Andong’ (%) Few Slightly Shallow Acute Slightly elongated
H. syriacus Namwon'( 3) Many Slightly Shallow Acuminate Very elongated

vEAe 7 e BIHE 487 98 200633 200890 T A4 @
Zgatel duAES ANSte] ALE AFESe Yo ANE EAG AH(E 6) FARLS
3.2~113cm7HA ®ol7} o) 8}711 Gerstth §147%0] fem WMo R 43el AFES R 171
‘R 171-1°, 'R 173", 'R 201'(&¥ %), 'R 300" 522 YErRTh £ gFo] 3cm H|HOZ F2
AEELS 'R 171, 'R 171-1°, 'R 173", 'R 178, R 201'(4%¥€ %), R 3000 52 UEe Y o5
R HEY 4T fAAAY. 2o AWAET FL ATORE WR 88 (MNFF). WR
02'(%-4), "WR 99'(77), R 201'(22F), RV 20 (sfole A=) 502 o5 ATE A7}
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Table 6. Leaf size of varieties selected from crossing among FHibiscus cultivars.

Length of Width of Diameter of Length of Angle of

Strain leaf leaf shoulder petiole leaf base
(cm) (A) (cm)(B) (cm) (cm) (%)
‘WR 88'(A]<t-5) 8.0 4.2 3.5 1.2 63.2
‘WR 92'(%-#) 6.3 3.4 2.1 0.7 75.6
‘WR 99'(7] 4) 11.3 7.1 4.6 2.1 78.0
‘R 171 4.7 2.8 1.9 0.7 160.0
‘R 171-1 3.2 2.0 1.3 0.3 112.0
‘R 173 45 2.5 1.7 05 148.0
‘R 173-1 6.6 3.7 2.7 0.6 140.0
‘R 178 6.5 29 2.0 0.7 140.0
R 201°(4FE5) 5.7 2.8 2.5 0.6 78.8
‘R 300’ 4.7 1.9 15 04 100.0
RV 29'(3te] 2l =) 5.2 2.9 12 0.7 83.2
DW 1'(e]5A) 5.2 3.1 2.1 0.6 98.0
‘W 28 (1 A) 7.0 54 3.2 09 120.0
H. syriacus "Andong’ (%) 3.2 1.8 16 05 58.0
H. syriacus ‘Namwon'(d) 5.8 3.1 1.3 1.2 67.6

MEA AmE ATE de 4L AR 4w FNY S4F fASGoH WR
88 AN B WR 92 (1409 A% FART Lo F A0 vehg
A3 FM SHH FIH FFE F A EW xAN AFFHI} gk FEEO

sy ok vlFodA SAFY Sl =YE Purpureus Variegatus', ‘Sugar Tip', ‘Lady
Stanley-Aura’ S°l 2™, ‘Purpureus Variegatus'= =l =Y HF o=z v o
g3t FFl sl 4 Kol Holati Sleo AZ7F AAY A
FEToE Adstdoh 32 (2015) o8ty ¥ AW ZALvt F FFOE
Woll =48 =7w 3= Hibiscus hybrid ‘Lohengrin’'?®} "Mujigae 5 ©|

golom Fga FFORE Wl U AW 4wrh W FEOE HIsdd =@ It
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Uetd Aoew E7vw = Hibiscus hybrid

o

T3t F5F d49 AN OFF

‘Daemang’3 ‘Lohengrin’, 18|32 FT=A F33 ‘A& (A sinosyriacus ‘Melmauve') 5 ©l

AATE olE FFT ¥ HO AWMALETF Wi Ao AHolg Wolrk & ALSE YEHT

AJ5(2015)  98tH  Hibiscus hybrid ‘Daemang’ 2008 ‘A8’ (H sinosyriacus

‘Melmauve) (#)& EFE 33 F73 95 o2 st F7F gy FTo=E
=

Wgo AT Al =77

-

% ‘'Lohengrin’'e Hibiscus paramutabilis

o

9} H syriacus® Z7rAFE U E=dEH FFZo=Z ASo M

gadsta deo) A7) = & FEolea By

24_1
i
o
i
=)
A
=2
Ho
oX,
8w R
2

of) 23} JH3tS
99 4= AwE ABSe 2ol RS el ACE CWR 88(MQHE). WR 92($7).

(1) & 29| el S ol w4 Wol A= MEIA ERl R IR L,

N
ol

23335 (2015) = HZ FUHolA SAE FLE9 sHS =ZA pink color with red eye
spot, white color with red eye spot, purplish red color with red eye spot, violet purple color
with red eye spot, crimson color with red eye spot, asadal, white color 5 & 7TZH=
skl

shijo] Ao g Bolgh FFOF g, duf, Aol Ay, MIE, R, TG, A
7, SR, (S, HdeAl ol deH, oA SAE S EYE F5 2= Dr. Uemoto,
‘Red Giant’, "Woodbridge’, TFreedom’, ‘Pink Cup, ‘Lucy, PS 80-1, Purpureus Variegatus
SoltH(A3=, 2015).
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Fig. 4. Flower shape of varieties selected from crossing among Hibiscus cultivars.
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Table 7. Flower morphological characteristics of varieties selected from crossing among
Hibiscus cultivars.

Strain Flower color Flower type SerZti?ffe eg; ¢ pze?a:le S}f;;i
‘WR 88 (M ets) White flower with red eye spot I-b Moderately long Fan
‘WR 92'($-4) White flower with red eye spot I-a Moderately long Spathulate
‘WR 99’("]74) White flower with red eye spot I-b Short Fan
‘R 171 Pink flower with red eye spot I-b Short Fan
R 171-1’ Pink flower with red eye spot I-b Very short Fan
‘R 173 Pink flower with red eye spot I-a Very long Spathulate
‘R 173-1 Pink flower with red eye spot I-a Very long Spathulate
‘R 178 Pink flower with red eye spot I-b Slightly long Fan
R 20I'(AFE %) Pink flower with red eye spot I-b Very long Fan
‘R 300’ Pink flower with red eye spot I-b Very short Fan
RV 29'(3el gl =) Pinkish violet flower with red eye spot I-a Very long Spathulate
‘RV 30’ Pinkish violet flower with red eye spot I-a Moderately long Spathulate
‘DW 1'(o]548) Double color with red eve spot I-b Short Fan
W 28 (X14d) White color I-b None Fan
H. syriacus 'Andong' (%) White flower with red eye spot I-a Moderately long Spathulate
H. syriacus Namwon'($) Pink flower with red eye spot I-c Short Spoon
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Table 8. Petal characteristics of varieties selected from crossing among Hibiscus cultivars.

Strain Petall . P.etlal distriiztteilgm of Arrangement of Attitude of outermost
undulation incisions dary colr outermost petals petal
‘WR 88 (A o+&) Weak Weak None Strongly apart Horizontal
‘WR 92'($-#) Weak Weak None Moderately overlapping Horizontal
‘WR 99'(7] 4) Weak Weak None Slightly apart Horizontal
‘R 170 Weak Weak None Slightly overlapping ~ Moderately ascending
R 171-1 Weak Weak None Slightly overlapping ~ Moderately ascending
‘R 173 Weak Weak None Strongly apart Horizontal
‘R 173-1 Weak Weak Lateral zone Strongly apart Horizontal
R 178 Weak Weak None Moderately overlapping Moderately ascending
‘R 201’44 %) Strong Strong None Moderately overlapping Horizontal
‘R 300’ Weak Weak None Moderately overlapping Moderately ascending
RV 29 (3ol g =) Weak Weak None Slightly overlapping ~ Moderately ascending
DW 1'(o]5 ) Weak Weak Throughout Slightly apart Horizontal
W 28 (A1) Medium Weak None Moderately overlapping Moderately ascending
H. syriacus 'Andong’ (%) Weak Weak Lateral zone Strongly apart Horizontal
H. syriacus Namwon'(3) Weak Weak None Strongly overlapping ~ Moderately ascending
£ 9 Yo Bolste] AuE AFE T /1T AT AOE REQ HEHTE
o7 Zlovt SHEZIQ AHF FHETE 22 AR ZAEJY I e A "WR 103,
ST R 201, ASAA RV 29, RV 30" 52 Xl wsl ©ale] Zejrt AR Ao
5% 29 ™S B
A FHolA SHE F5FT ZATE ME BEFE F UdE FFFT VIE F354 v
2o A7f E FEO0F FF3 =70 FE9 Hibiscus hybrid Daeil’, ‘Jina® §°] o £
A3 24H A7 B FEOER WY, Y9, Laks Sol ATHARE, 2015)
Aol Adgtg et QA ko] A7)7F Zof £AZ HAVE o AR AGHAT v
FTo ¥ A7+ 62cmE AYoH ool AR £l e Folddth
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Table 9. Flower size of varieties selected from crossing among Hibiscus cultivars.

) Diameter of Length of  Width of Petal index Length of Length of
Strain flower petal(cm)  petal(cm) (A/B) red eye radiation line

(cm) (A) (B) (cm) (cm)

‘WR 88 (A tH-s) 9.7 4.80 2.31 2.08 1.84 1.12

‘WR 92'(%-%) 9.30 512 2.21 2.32 1.03 0.41

‘WR 99°'(W] 4) 10.2 5.32 2.715 1.93 1.47 0.75

R 171 10.7 4.95 2.15 2.30 1.00 0.35

‘R 171-1 10.4 5.02 2.43 2.07 1.14 0.21

R 173 10.5 5.14 2.65 1.94 1.87 0.95

‘R 173-1 10.7 512 2.76 1.86 1.77 1.02

R 178 11.2 5.60 292 1.92 0.99 0.47

‘R 201’(AHd %) 10.70 541 2.78 1.95 2.99 1.34

‘R 300° 9.30 5.71 4.13 1.38 1.55 0.31

‘RV 28 11.20 4.80 2.43 1.98 1.22 0.52

RV 29 (3ol dl =) 10.50 4.75 1.65 2.88 2.02 1.12

‘RV 30’ 10.20 4.84 1.74 2.78 2.00 1.05

DW 1'(e]5A) 13.40 534 4.47 1.19 0.42 0.00

‘W 28 (x14) 13.20 6.24 543 1.15 0.00 0.00

H. syriacus 'Andong’ (%) 9.24 461 1.43 3.22 1.31 0.15

H. syriacus Namwon'( 3 ) 12.92 6.14 4.62 1.33 1.22 0.27
® 102 73t F57 2gTY] s 54S A AR Add AT 38 A
30A17F o] 2 SRl AT HLY 7T~12A17ke] wlE] AR Aorm REQ UF
543 frAbstdnh BRE ooty R 201(A¥Y3) & MstAZre]l AR T Hol FF st
F5%F M 1 AR vEwtoen DW L'(o]FA) HEF /stAZke] 48AI7FC 2 tE FE
sl 71 s & F AN TR 201(AYEE)H DW '(olFA)2 M7k 9A 914
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Table 10. Flowering characteristics of varieties selected from crossing among Hibiscus

cultivars in 2013.

Flowering date

Strain Flowering = No. of
hours(hrs) Blooming ow.er flowering days
shedding

"WR 88’ (A 3F) < 36 July 15 Sept. 20 65

"WR 92’ (5-#) < 36 July 15 Sept. 25 70

"WR 99" (7] 7)) < 36 July 15 Sept. 20 65

'R 171’ < 34 July 20 Sept. 20 70

'R 171-1' < 30 July 18 Sept. 20 68

'R 173’ < 30 July 15 Sept. 23 67

'R 173-1' < 30 July 20 Sept. 23 67

'R 178’ < 36 July 15 Sept. 20 65

'R 201" (4Hd %) < A July 15 Oct. 15 91

'R 300’ < 30 July 15 Sept. 23 67

'RV 28’ < 30 July 15 Sept. 23 67

'RV 29'(stol 2@l =) < 34 July 15 Sept. 25 70

'RV 30’ < 30 July 15 Sept. 25 70

'DW 1'(o] =) < 48 July 15 Oct. 15 91

"W 28" (A1) < 32 July 15 Sept. 25 70

H. syriacus 'Andong’($) < 36 July 15 Sept. 25 70

H. syriacus ‘Namwon'( ) 7~ 12 July 13 Sept. 23 73
%" 5& AdE R 201(AHE &) AMSAIZe AR Aol T NS A bAA O R
A el 39 o Tl Fel A= Aoz etk 108 29 ¥ 1047 B
Hojx] 7] Al&bete] 109 39 Al Eelo] HojA dlof 9lom 10€ 4¢ 4 84 74A] FEelo]
23lA G Fo e Ae & F AU HF 10€ 5¥ 2F SAIA FEelo] B o
Ae ASZ Yehy F shrzbo] 54AZHe 2 7E FF3 FFTET Msrte]l 71 AR &
AFFToE ATHJTY olF R 2012 FFol Heolstal JHsAZRe] Ao HAFTOE

BEEH HF ATEHYeH FEEAY Eeds SEsAT
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(At 10:00 pm Oct. 2, 2013-Anthesisy) <At 7:00 am Oct. 3, 2013-Blooming)

Full blooming) (At 5:00 pm Oct. 5, 2013-Flower shedding)

(At 8:00 am Oct. 4, 2013

Fig. 5. Blooming time for 54 hrs of R 201'(&¥-<) selected from crossing among Hibiscus

cultivars.
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(R 2017 (DW 17 (W 287

(R 178"
Fig. 6. Grafted plants of varieties selected from crossing among Hibiscus cultivars.
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Fig. 7. Sites for evaluation at farmer's field of new cultivars from 2014 to 2017.
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0168 FERLEESS ST HATH $A Te)T 0179 29 FEREZAL AND
WA AR 23 33 AWEQ AT (WR 88), ClEADW 1) Fl oisiA
SAAZAEE ANSAT(E 11). 20148%FH 2017374 AER} HE
1426578 7 7t AAsgoH A2 ¥ AZEI 4% SHS 24
AeE EEES AT Blld AZAWS AN An AW FAde] WASRA ¥
e ma sl YEol Sold Aoz AZHA wekd o] Holsy
A

o ByHo] et Fass A € U= AR A4Edd

r
s
ofN
fjr
rlo
)

2,

o

Table 11. Evaluation at farmer's field of new cultivars from 2104 to 2017.

Evaluation site Cultivar Year Propagation method ﬁ%ﬂg
2014 Grafting 5
2015 Hardwood cutting 100
‘WR 88 (A 2+5)
2016 Grafting 50
2016 Hardwood cutting 50
2014 Grafting 10
“Woojeon’ 2015 Hardwood cutting 500
2016 Grafting 50
2016 Hardwood cutting 50
Yangseong-myeon, Anseong-si, .

Gyeonggi—do 2014 Grafting 10
2014 Hardwood cutting 50

‘Samilhong’
2015 Hardwood cutting 500
2016 Hardwood cutting 100
2013 Hardwood cutting 20
DW 1'(o]54h) 2014 Transplanting 20
2014 Grafting 10
2016 Grafting 50

‘Mikyung’
2016 Hardwood cutting 50
2014 Hardwood cutting 100
‘Samilhong’ 2015 Hardwood cutting 200

Cheongsan—-myeon, .

Yeoncheon-gun, Gyeonggi-do 2016 Hardwood cutting 200
‘Mikyung’ 2016 Hardwood cutting 100
‘Woojeon’ 2016 Hardwood cutting 100
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Transplanting of 3

2016 100
years olds
‘Samilhong’ 2016 Hardwood cutting 2,000
2017 2 years old of cuttings 200
‘Mikyung’ 2016 Hardwood cutting 1,000
Yeo'r}gheung*myeon,
Ongjin-gun, Incheon, ‘Woojeon’ 2016 Hardwood cutting 500
‘WR 88 (A 9t&) 2016 Hardwood cutting 500
‘DW 1’ (o] 5 2) 2016 Hardwood cutting 200
‘Jinsun’ 2016 Hardwood cutting 200
2014 Hardwood cutting 20
2015 Hardwood cutting 20
‘Samilhong’ )
2016 Hardwood cutting 100
2017 2 years old of cuttings 200
Gwangseok-myeon, Nonsan-si,
Chungcheongnam-do ‘Mikyung’ 2016 Hardwood cutting 100
‘Woojeon’ 2016 Hardwood cutting 100
‘WR 88 (A o+&) 2016 Hardwood cutting 100
‘Jinsun’ 2016 Hardwood cutting 100
B . . . 2 years old of cuttings 200
O frn L Novn S it o017
Hardwood cutting 2,000
2014 Hardwood cutting 50
2015 Hardwood cutting 50
‘Samilhong’
2016 Hardwood cutting 2,000
2017 2 years old of cuttings 200
Daejeojungang-ro, Daejeo
1(il)-dong, Gangseo-gu, Busan ‘Mikyung’ 2016 Hardwood cutting 1,000
‘Woojeon’ 2016 Hardwood cutting 500
‘WR 88 (A] o+&) 2016 Hardwood cutting 500
‘Jinsun’ 2016 Hardwood cutting 200
9 8 20159 89 A7IE Al FUHAA A@AWME HAAg o= A
A wg A
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Fig. 8. 2-year-old grafted plants of ‘SaeAndong  for the evaluation at farmer's field
(Woochang Farm Yangseong-myeon, Anseong-si, Gyeonggi-do) in August 2015.

a9 9% 20159 449 A= A sTRelA AlEAME AAS ez W
234 HAEEe AF LAdAM dEo] Thestl AFo] dsey ARl &

'{l: /\)\l\}\q-

Fig. 9. 2-year-old grafted plants of "Woojeon' for the evaluation at farmer’s field
(Woochang Farm Yangseong-myeon, Anseong-si, Gyeonggi-do) in April 2015.

I 102 20159 4€ 77| % SHAAl F7hollA AlgAuES AAE Aoz ‘HdT 2\
HELO A =AoA %o /M5t ASo] dasty AzAFol 44t RAE

AT,
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2l S04 21

Fig. 10. 2-year-old grafted plants of ‘Samilhong’ for the evaluation at farmer's field
(Woochang Farm Yangseong-myeon, Anseong-si, Gyeonggi-do) in April 2015.

A
. R A=
o A% wANM WEo| hEHT YKol FEY Wk ohg Aol B

Fig. 11. 2-year-old grafted plants of ‘Samilhong’ for the evaluation at farmer's field
(Woochang Farm Yangseong-myeon, Anseong-si, Gyeonggi-do) in September 2015.

a9 12 20154 99 AV A BrklA ARANE AAE AeR
HERS A% =AM Afe] FEHL 9¥el At ALHE AT T 5 AU

H = -
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Fig. 12. 1l-year-old cutting plants of ‘Samilhong’ for the evaluation at farmer's field
(Woochang Farm Yangseong-myeon, Anseong-si, Gyeonggi-do) in September 2015.

o

Fig. 13. 2-year-old cutting plants of ‘Samilhong” for the evaluation at farmer's field

(Cheongsan-myeon, Yeoncheon-gun, Gyeonggi-do) in September 2015.

I9¥ 14+ 20163 49Y AHFIA X+ ALH FrlolAd THAA HAdET I o
o]FA el DW 1'9] F7HdEAE S Y3 vt olA AEH2 S AAS E&olt
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(Cutting of H. syriacus ‘Samilhong’> <{Cutting of A syriacus ' DW 1)

Fig. 14. Cutting of ‘Samilhong’ and ‘DW 1 for the evaluation at farmer’s field
(Yeongheung-myeon, Ongjin-gun, Incheon) in April 2016.

(Cutting of H. syriacus ‘Samilhong’)

Fig. 15. Cutting of ‘Samilhong’ for the evaluation at farmer's field (9-23, Jisan 1-gil,

Nonsan-si, Chungcheongnam-do) in 2017.
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Tzt AEFEFE 57 ASAES f8 AL, AL oA w
of EEstloer 2014d%H 20173 7bA Aufste] SA4S ZARSEATHLE 8, 9
13, 14, 15). B71= QAT A5 47 sl E ol dF A& whoy g A=

[e)
el & WA G AFol Foadrh £ 7 FriAs BANAM AEF HE WA A

1A A FF53H ATES & oHRFgS HAAsY IFHY FTE FES
FAstz A TH(E 12). ¥ FHNFFT  Hibiscus X Lohengrin', F3o] Solg
FZxo7 Ad®E wgAdA WR 41, ‘WR 38, 'WR' (XM3A)E REO=Z 3l 44
MAYE SRR o] WS AAsAT T AEE AE4AA R 1547, RV 26°, 'RG

FJ
,
o
>,
>,
el

I, 'R 178, R 1598 E& o= st W iA ‘s s sHEzlo 2 sto] 24
S 3

Table 12. No. of crossed seeds and plants collected from diallel cross among Hibiscus
cultivars in 2012.

. No. of No. of
Strain Female Male
crossed seeds transplanted plants

2012-1 Hibiscus X 'Lohengrin’ 'Samchully’ 150 50
2012-2 ‘WR 41’ "Samchully’ 200 120
2012-3 ‘WR 3% 'Samchully’ 200 100
2012-4 ‘R 154’ ‘Hwahap’ 100 50
2012-5 ‘RV 26’ ‘Hwahap’ 200 50
2012-6 "WR' (A gHA]) 'Samchully"* 100 30
2012-7 ‘RG 1 ‘Hwahap’ 130 50
2012-8 ‘R 178 ‘Hwahap’ 120 50
2012-9 ‘R 159 ‘Hwahap’ 140 40

I9 162 & Aol AdE AgEs ol&ste 2 A v F 42 TA
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obfl RFolth 20129 24 olHu PSS AAste A2 WFHFT F 9AFES Eol

AAT(LE 16).

“
o\
B
i3
9

Fig. 17. Transplanting to the pot in the hybrids collected from diallel cross among Hibiscus
cultivars (May 2013).

2 AFA Mgt AlFE T CR 1, "'WR 88", "WR 92, 'RV 29, 'RV 24", 'RV 23", 'RR
39, 'R 201, 'R 300", 'R 173", 'R 154°, DW 1’, ‘B 19 RE& 22 33 'RV 24", 'R 153, RV
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40°, 'R 178, 'RV 23", 'RV 24°, 'RV 24", DW 1', 'WR 102, 'R 153", 'RR 39", 'RV 29, 'RV 23
o ECE sho] 20139 24T wihe AAster AHE2 30~50%% SAT(E 13).

Table 13. Capsules collected from diallel cross among the various Hibiscus cultivars in 2013.

Strain Fermale Male No. of crossed No. of
flowers capsules
2013-1 ‘CR 1" 'RV 24’ 20 7
2013-2 ‘WR 8%’ 'R 153 20 5
2013-3 ‘WR 92’ RV 40’ 10 5
2013-4 ‘RV 29’ ‘R 178’ 20 5
2013-5 'RV 24’ 'RV 23 10 3
2013-6 ‘RV 23 RV 24’ 13 5
2013-7 ‘RR 39’ RV 24’ 12 5
2013-8 ‘R 201 DW U 14 4
2013-9 'R 300’ "WR 102’ 20 5
2013-10 'R 173’ 'R 153’ 20 4
2013-11 'R 154’ 'RR 39’ 20 5
2013-12 'DW 1’ 'RV 29’ 20 5
2013-13 ‘B 19’ 'RV 23’ 20 5
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Table 14. 2-year-old plants obtained from diallel cross among the Hibiscus cultivars in 2014,
No. of No. of 2-year—old

Strain Female Male crossed seeds transplanted plants hybrid plants(ea)
'2012-1" Ifo bﬁgﬁ‘g’ o ff 'Samchully* 150 50 24
'2012-2' ‘WR 41’ 'Samchully* 200 120 56
'2012-3' ‘WR 38’ 'Samchully* 200 100 36
'2012-4' ‘R 154 ‘Hwahap’ 100 50 20
'2012-5' ‘RV 26’ ‘Hwahap’ 200 50 25
'2012-6"  '"WR' (M §4]) 'Samchully’ 100 30 20
'2012-7 RG 1 ‘Hwahap’ 130 50 34
'2012-8’ ‘R 178 ‘Hwahap’ 120 50 30
'2012-9’ ‘R 159 ‘Hwahap’ 140 40 35

20129 AwE AESS Ael'sl B ARNOR sho] w)
20139 WU AAEE 55Utk o] F 4 ol45te]l screening A5
543 o2 AAER FuH 5o S5 AAES Awse 234 BE Austy

ATHZE 18).

{Seed germination of hybrids) <Seedlings of hybrid) {Transplanting to the pot)

Fig. 18. Seed germination and transplanting to the pot in the hybrids crossed Hibiscus X
‘Lohengrin’ with A, syriacus 'Samchully” in 2013.

® 158 7] ¥ AEH FE matingel wWE FOAAS ds vz 58 HAAS
20139 AAE A3 A7 FREACH FHE FAE 20149 39 FIse v AT A
Hl gk 2o A mtg o] fHS J5a00m, 4o NMEL IFHAY T3 FF5 Aol
AAE Aoltk 201398 wAE  2013-1'~2013-13 AZES HXEA olsto A%
screening=  AAlste]  FX S EAQIHE Aold EAS Hole MAE Asted HE

NEFOR S4%TA SYTh
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Table 15. Capsules and seedlings collected from diallel cross among Hibiscus cultivars in

2014.
'2013-1' ‘CR 1’ 'RV 24’ 20 7 34
'2013-2' ‘WR 88 'R 153° 20 5 15
'2013-3’ ‘WR 92’ ‘RV 40 10 5 16
'2013-4' ‘RV 29 ‘R 178’ 20 5 18
'2013-5' 'RV 24’ 'RV 23 10 3 10
'2013-6’ ‘RV 23 ‘RV 24 13 5 16
'2013-7" ‘RR 39’ ‘RV 24 12 5 12
'2013-8’ ‘R 201 DW I’ 14 4 8
'2013-9’ 'R 300’ "WR 102’ 20 5 10
'2013-10’ 'R 173’ 'R 153’ 20 4 10
'2013-11' 'R 154’ 'RR 39’ 20 5 14
'2013-12' 'DW 1’ 'RV 29’ 20 5 13
'2013-13’ ‘B 19’ 'RV 23’ 20 5 15

9 19¢ & dFolA A3d CR 1, "WR 88, "WR 92", 'RV 29, 'RV 24°, 'RV 23", 'RR
39, 'R 201, 'R 300", 'R 173, 'R 154°, DW 1', 'B 19 E£C2 & 33 'RV 24", 'R 153, RV
40, 'R 178", 'RV 23, 'RV 24", 'RV 24", 'DW 1', "WR 102", 'R 153", 'RR 39, 'RV 29, RV
232 sEFoR sto wstel A2 FAE ATt Lopd Egolth 24d wigo®

Lol gol 20% FEE WA A WEAM H5F 4 Fa B o wobd HYHEo]
&

Fig. 19. Germination of seeds obtained from diallel cross among the Hibiscus cultivars in 2014.
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09 20e B ATeld Awd WA WR 92($)3 A94AA RV 40(4)2 wMe
AE 201339 AAE F 20149 27 A BES BT A As® AAe 2o
54 BEQl MUy WR 923E Sajo] B2y SR AWAA RV 407 2o
ezt e Ae ¢ 5 An

Fig. 20. Flowering of 1-year-old seedlings of
'2013-3CWR 92" x 'RV 40°) by diallel

cross among Hibiscus cultivars in 2014.

a9 212 20139 WA FHE FI AR
Wo Al & sty S8 £ Aol Awd AsA Fg4S mHe CR U ($) X AS4AA
RV 24" (8), A "WR 838 (%) X FT4A 'R 153 (8), AAZAA RV 29" (%) X
SHAA R 178 (8), ARAA RV 24" ($) X AEAA RV 23 (§), AZAA RV 23
(%) X AE4A RV 24" (8), 944 RR 39 ($) X AGAA RV 24 (§), TG4
‘R 201" (%) X ol5d £& 7IX& DW 1 (3), @44 R 3000 (%) X #HEAA "WR
102" (8), o154 £& 7IAE DW 1" (%) X AGAA RV 29 (8), 244 R 154 (%)
X AAA RR 39" (8), A&4A B 19 (%) X A4AA RV 23, F24A R 173 ($)
X TG4 R 163°(8)9 wmj=o] e mEFe] EFolt

QAR

Fig. 21. Fruit setting by diallel cross among Hibiscus cultivars.
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2) AEZFS o] &T 24 wHlEF F WHolA A

2006 M= FFe 48171 S8 A AFQl F94A R 201'# fElve AHED F
GAA S AR, WA s AEA, AEAA RV 40H FHAA R
178", AGAA B A A RR 35 ZH2t wufeksith Egk 2008 A A A (&3]
x AAA RV 28, AFAA RV 40" x SEAA R 178, WA HE x AHAA RV
295 77t wHjste] AL wFAAMEE screeningdte] 2015W HGEAA ‘3HE]el W=7
2014-RR 1, 717F 22 A8 A% 2014-R 9, oI AtE A% 2014-A 3, A4 A 2014-RV
2', 2014-RV 11°, AAA "2014-RR 2", o] Aoz #82 bg's ud 2014-RRW 7'
7t 7y 12k At A oh(sE 16).

Table 16. 1% screening of varieties selected from diallel cross among Hibiscus cultivars in 2015.

Crossing Criteria of

Strain vear Crossing selection Etc
2014-RR 1 2008 ‘Hwanhee’ x ‘RV 28 Crimson red color of flower — HTA ‘#g'g} v
2014-R 9 2006 ‘R 201" x ‘Gangreung’ Dwarf form
2014-A 3 2006 ‘Hwahap' x ’'Saehanseo’ Asadal, White color oA S A F
2014-RV 2 2006 ‘RV 40 x 'R 178’ Violet purple color of flower
2014-RV 11 2008 RV 40" x 'R 178 Spreading form
2014-RR 2 2006 "Taewonsunja’ x 'RR 35’ Se?ir?)?élbclsl(io‘(:]ferfior\ffifiSh
2014-RRW 7 2008 "Andong‘ x 'RV 29’ Dwarf form A obE T H] 52

a7 22% 2015 1A AR AlFEEe RO ARE dERd Aoz AGiA C#hae}
Al AEAe) FE ENAR Fe) A7]eh gErE RES oE 2014-RR 1, 717F #E
AeFeR T AT 2014-R 9. Fdel H2A FH Sde
o] Ajo] zpEAjo] Zgk AT Al 2014-RV 2, 2014-RV 117, %] Ajo] o]y nk H%
AT A 2014-RR 2, o] Ao 9] Fo] F =
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<2014-RV 11 (2014-RR 2

(2014-RV 2)

Fig. 22. 1 screening of varieties selected from diallel cross of Hibiscus cultivars in 2015.

THEES B3 MRS AEFS SAsZA 20068 R 201 ($) x A2 (8), '3
(%) x "AA(S), RV 400 ($) x 'R 178(8), ®lLdEA ($) x 'RR 35(98), 2=
2008l &= ‘g3’ x 'RV 28, 'RV 40" x R 178", "¢t x 'RV 29'¢ w®&H F 23 Aud
A% "2014-RR 1, "2014-R 9, ‘2014-A 3, '2014-RV 2', "2014-RV 11', ‘2014-RR 2
'2014-RRW 7'°]tH(E 17).

Table 17. 2™ selection of varieties selected from diallel cross among Hibiscus cultivars in 2016.

Strain Crossing Crossing Criteria of selection Etc
year
“2014-RR 1’ 2008 ‘Hwanhee' x ‘RV 28 Crimson red color 40y g 12
of flower
‘2014-R 9 2006 ‘R 201" x ‘Kangreung’ Dwarf form -
‘2014-A 3 2006 ‘Hwahap’ x 'Saehanseo’  Asadal, White color oA Al F
2014-RV 2 2006 ‘RV 40" x 'R 178’ Violet purple color -
of flower
‘2014-RV 11 2008 ‘RV 40 x 'R 178’ Spreading form -
Semi double flower,
‘2014-RR 2’ 2006 "Taewonsunja’ x 'RR 35’ reddish purple color -
of flower
‘2014-RRW 7 2008 "Andong’ x 'RV 29’ Dwarf form A ok E I W] S
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WY $59 AAE 23 AwetHId 23). 19 238 SAo] BRI B NG 87
o mfo] olEThY) 23 AWE WI4-RR 1, £Ue] AL BEAoZ FTuaAY o]
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oX,
oftt
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= 5old JHAR AddE 2014-A 3, L o] AFAo] et Lol FSA T o]
Q& Zo] o}ETHE 2014-RV 2. ‘2014-RV 11, 3aje] AF o] HealAl ‘2014-RR 2
2o F3 o] Eoldtn o] AP So|ste] MWE 2014-RRW 79 &S
el 3 gl

<2014-RV 2) <2014-RV 11) (2014-RR 2

Fig. 23. ond screening of varieties selected from diallel cross among Hibiscus cultivars in 2016.

2 = FA87] fl 2006 FH o] dAS A A st
B screeninge stom, Awd AAES FHHEAS 9 2015EFE 2017d7HA
A

HEHAS AAstATHE 18). H5E WH2¥ '2014-RR 1, 2014-R 9, 2014-A 3, 2014-RV
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Table 18. Progeny test of varieties selected from diallel cross among Hibiscus cultivars

during 2015 and 2017.

. Flowering Criteria of ~ [1ower color No. of graftings
Strain Initiation locti of grafted
period selection plant 2015 2016 2017

2014-RR 1  Sept. 28 2014 ~ Crimson red color e red 15 30 80
of flower

2014-R 9 Oct. 3 2014 Dwarf form Pink 7 10 -

2014-A 3 Sept. 28 2014 Asadal Asadal 15 5 -

MI4-RV 200  Sept. 28 2014V olet purple color vy e 15 5 90
of flower

2014-RV 11 Sept. 20 2014 Spreading form Violet pink 15 10 -

Semi double flower,

2014-RR 2 Sept. 12 2014  reddish purple color ~ Reddish purple 12 10 -
of flower

2014-RRW 7 Sept. 22 2014 Dwarf form Violet Pink 15 30 -

o

o] B wel Uk oY A 2I4-A 3o FUARS A8l 20158 FEWAS
ARor WA AATY A F 2o FAS 2AF sk 2U B Ho vhenl
o

ko3
3
2o 54l fAHE A AAE F AATH(TH 24)

(2014-A 3) {Grafting for progeny test)

Fig. 24. Mother plant(left) and grafting for progeny test(right) of 2014-A 3 selected from

diallel cross among Hibiscus cultivars in 2015.
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(Flowering of 2014-RRW 7)

Fig. 25. Gafting for progeny test of 2014-RRW 7' selected from diallel cross among

Hibiscus cultivars in 2015.

a9 26> 20159 1A Ad F

'2014-R 9°, '2014-RR 2'¢] St A
GERbE AS 2 4 A9

o

e oAl 2014-RR 17, "2014-RV 2", "2014-RV 11,

e HEHALS AT BH5oE 1 EAo] Thox

o

- 142 -



(2014-RV 2)

(2014-RR 1)

(2014-R 9

(2014-RV 11

-RR 2>

<2014

Fig. 26. Grafting for progeny test of 1% selections from diallel cross among Hibiscus

cultivars in April 2015.
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ARXT.

Table 19. Progeny test of varieties selected from dilallel cross among Hrbiscus cultivars
during 2015 and 2016.

. Flowering Criteria of Flower color of No. of cuttings
Strain Initiation .
period selection progeny 2015 2016
2014-RR 1 Sept. 28 2014 Crimson red color of Crimson red 100 200
flower
2014-R 9 Oct. 3 2014 Dwarf form Pink 200 100
2014-A 3 Sept. 28 2014 Asadal Asadal 150 50
Violet purple color of .
2014-RV 2 Sept. 28 2014 fl Violet purple 150 50
ower
2014-RV 11 Sept. 20 2014 Spreading form Violet pink 150 100
Semi double flower,
2014-RR 2 Sept. 12 2014 reddish purple color of Reddish purple 120 100
flower
2014-RRW 7 Sept. 22 2014 Dwarf form Violet Pink 150 100

Y 27 2% ANE WolAEe
FoolE dete A

Fig. 27. Cutting for progeny test of varieties selected from diallel cross among Hibiscus

cultivars in June 2016.

%™ 28 2017d 22 A wHolA] 2014-RR 10, 2014-RV 2°, "2014-RV 11°, "2014-R 9,
2014-RR 29 FU7242 98 vdshifol s T35 Aol 4EWAS A% B
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Fig. 28. Grafting for progeny test of varieties selected from diallel cross among Hibiscus

cultivars in April 2017,

I~

4) NEFZF <Y

—

=
a9 29 32 A¥FE< 2014-RR 1'¢] =3 95 yekd Aoz FF7 o|duwiE S
o

T A9 9ES @ 5 FEEAL A% 4ol

allisl

Fig. 29. 3 screening of variety, 2014-RR 1', selected from diallel cross among Hibiscus

cultivars in 2017.
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Ch 3%} wbjxeE S nEH 7| ¥ 732 MEF |

1) ¥ 2 AL

NE FZ3 FFAAM fle AZL HoAE A4S 98 FEH A5 WM E
20149 A AR o 20159 screeningz AMEE WHOlAE ARSI THE 20). E AFelA
Ade Asa 7€ F37 2l WR 88(Aleks ) (%) x MIEE (§), AW (%) x
e (), AALE (%) x AT (D), 88(MSHE) x WHE (§)dA HEAA
‘ghs)'e} wizste]  AEE 2015-RR 22, ARAA 2015-RP 1, A9AA 2015-RR 8
A 2015-RP 2', MiEAIEA o] HAF A 2015-WW 1, €42 "JA92'3 Hzsty
SEAA 2015-CRRT, " H =" 93 ¥]52gk 2015-RRW 7'& zHzh 2133} 9

Table 20. Criteria of selection of new varieties selected from diallel cross among Hibiscus

cultivars in 2015.

Strain Crossing Crossing Cr1ter1'c'1 of Etc
year selection
. = T;}-/E]l ‘3::}: 1)
2015-RR 22 2014 WR S8(YHE) x Backrymngdo  Cnmson red color of - AR e
flower BN
2015-RP 1 2014 ‘Jamyung’ x ‘Gangreung’ Bright redﬂg\t;rge color of A4 A
2015-RR 8 2014 ‘Jamyung’ x ‘Gangreung’ Weeping tree form kA Al
2015-RP 2 2014 ‘Tamyung’ x ‘Gangreung’ Red purple color of flower A A
2015-WW 1 2014 ‘Jamyung’ x ‘Gangreung’ White flower, Dwarf form WA, A3
2015-CRR1 2014 ‘Champion’ x ‘Gangreung’ Pink color of flower oo ‘AT '3 M4
, A S, mEE
2015-RRW 7 2014 ‘WR 88(A2ts)" x ‘Baekryungdo Pink flower, Dwarf form ol Jﬂry P
3L N
¥ 30 201549 1= AdE MAIES £E5S Ul Aoz HAAA 28’9 v =351
AdkEl '2015-RR 22, HYAA 2015-RP 1, J&4 A 2015-RR 8, A4 A 2015-RP 2,
v g A 2 A gol A 2015-WW 1°, 42 "Wy’ v=sty 94 A 2015-CRR1,
W 93 Mg 2015-RRW 79 A4S venin ol
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'2015-RR 22’ '2015-CRRT

2015-WW T’ '2015-RP T '2015-RR 22

Fig. 30. New varieties, 2015-RR 22°, "2015-RP 1, 2015-CRR1’, 2015-WW 1’, "2015-RP 1,

and 2015-RR 22, selected from diallel cross among Hibiscus cultivars in 2015.

¥E 212 MEE HAE ALstr] A8 NE F £l

2016 12 Ak A S 5A4S JEbd Aol Wl £ "Andong’ () x ‘Kangreung'
(%), ‘Andong” (%) x ‘Baekryungdo (%), ‘Andong’ ($) x 'Taehwa' (%), ‘Kangreung’
(%) x 'Donghae’ (8), "WR 88(M<t&5)" (§) x ‘Baekryungdo (8), 'WR 83(M<t&E)" (%)
x ‘Donghae’ (%), ‘Baekryungdo (%) x ‘Taehwa  (93)., ‘Woojeon" ($) x 'Taehwa (%),
‘Baekryungdo” (%) x ‘Jamyung (%)Felth. %" AlF 16-R 832 ‘Andong’ x
‘Kangreung'®] W53 AddE AS0Z ZTUHAZ ol EZAoY o] JgAge=R
717 Atk 71 Al T3 #5 AT ASAA Fael wgEF 540l sk
‘16-RR 71, '16-RR 715", ‘'16-RR 715-2", ‘'16-WR 617, ‘16-RV 713", '16-RV 724" &°]
Aok E AFoA AdE "WR 88'(CAIFE)# 71E A FF5 MEEE wwstd
A2 wFgFTT 5ol et AWE ASELS '16-R 71-5, '16-R 77, '16-R 96", '16-RV
20°, '16-RV 274’, '16-RR 718" °] it}

T AdE AT oHuE A AlsH
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Table 21. Criteria of selection of

Hibiscus cultivars in 2016.

new varieties selected from diallel crossings among

New variety

Crossing

Kind of flower

Criteria of selection

‘16-R 83’ ‘Andong’ x ‘Kangreung’ Pink flower with red eye spot Dwarf and weeping tree form
‘16-R 21’ ‘Andong’ x ‘Kangreung’ Pink flower with red eye spot Dwarf and spreading tree form
‘16-WR 71’ ‘Andong’ x ‘Baekryungdo White flower with red eye spot Weeping tree form
‘16-WR 829’ ‘Andong’ x ‘Baekryungdo White flower with red eye spot Small fower
‘16-RR 1-19 ‘Andong’ x 'Taehwa’ Reddish purple flower with red eye spot Dwarf tree form with small flower
‘16-RR 71’ ‘Kangreung' x 'Donghae’ Reddish purple flower with red eye spot Reddish purple color, Long red eye spot
‘16-RR 715 ‘Kangreung' x 'Donghae’ Reddish purple flower with red eye spot Large flower, Reddish purple color
‘16-RR 715-2 ‘Kangreung' x 'Donghae’ Reddish purple flower with red eye spot Large flower, Reddish purple color
‘16-WR 617 ‘Kangreung' x 'Donghae’ White flower with red eve spot Small flower and red eye spot with light pink color
‘16-RV 713 ‘Kangreung’ x 'Donghae’ Pinkish violet flower with red eye spot Large flower
‘16-RV 724’ ‘Kangreung’ x 'Donghae’ Pinkish violet flower with red eye spot Small flower size
‘16-R 71-5 WR 88(Mets) x ‘Backryungdo Pink flower with red eye spot Large flower size
‘16-R 77 WR 88(Mets) x ‘Baekryungdo’ Pink flower with red eye spot Dwarf and spreading tree form
‘16-R 96’ WR 883(Mets) x ‘Baekryungdo’ Pink flower with red eye spot Dwarf and spreading tree form
‘16-RV 20’ WR 88(Mets) x ‘Baekryungdo’ Pink flower with red eye spot Dwarf tree form with small flower
‘16-RV 274 WR 83(Mets) x ‘Baekryungdo' Pink flower with red eye spot Semi dwarf tree form
‘16-RR 718 WR 88(Mets) x ‘Backryungdo Reddish purple flower with red eve spot Dwarf tree form with small flower
‘16-R 25 ‘WR 8(#M¢t) x ‘Donghae’ Pink flower with red eye spot Dwarf and spreading tree form
‘16-RV 810’ ‘Baekryungdo’ x 'Taehwa’ Pinkish violet flower with red eye spot Spreading tree form with large flower
‘16-RV 815 ‘Baekryungdo' x 'Taehwa’ Pinkish violet flower with red eye spot Large flower size
‘16-WR 8%’ ‘Woojeon' x 'Taehwa’ White flower with red eye spot Small flower
‘16-WR 725 ‘Woojeon' x 'Taehwa’ White flower with red eye spot Small flower with small red eve spot
‘16-RR 98 ‘Woojeon' x 'Taehwa’ Reddish purple flower with red eye spot Small flower with long red eve spot
‘16-R 24’ ‘Baekryungdo” x ‘Jamyung’ Pink flower with red eye spot Dwarf tree form with small flower
2) AEFTES o] &3 3 WHjET F HolA A
B Ao AdadE AEES o83ty 20149d 3% WIS AASAT. B 22+
Wl RS 2016 22k AEE AfAES 5SS =AM 23 Jamyung' (%) x Kangreung'
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(%) ZEAAE 15704 = 32 o] Bright red purple color, <=3 °] Weeping tree form,
st o] Red purple color, White flower, &&¢] Dwarf form< 7HA& WolAl 4/MAE 2H7}
Auk =) 9t} ‘Andong’ ($) x ‘Kangreung' (3)¢ ZFE ZoA = Weeping tree form¥}

Dwarf form< 7FA+= WHO|A & screeninz ol Ut

Table 22. 2™ screening of varieties selected from diallel cross among Hibiscus cultivars in

2016.
Crossin No. of plants in~ No. of plants in \o.of
car & Crossing the field 1 the field 2 varie. e Criteria of selection
Y (Cheonan) (Ansung) i
Bright red purple
color of flower,
2014 ‘Jamyung’ x ‘Kangreung’ - 15 4 Weeping tree form,
Red purple color of
flower, White flower,
Dwarf form
. v ) Weeping tree form,
2014 Andong” x ‘Kangreung 57 12 -
Dwarf form
Yellow leaf variegate,
2014 ‘Kangreung’ x 'Donghae’ - 25 17 Large flower, Red.dISh
purple color, white
flower
2014 ‘Champion’ x ‘Kangreung’ - 10 1 Pink color of flower
Crimson red color of
2014 ‘WR 88(M9t5)" x ‘Baekryungdo’ 12 24 3 flower, Pink flower,
Dwarf form
2014 ‘WR 88(M ) x ‘Donghae’ 60 37 11 Yellow leaf variegate
2014 ‘Andong’ x 'Tachwa’ 37 17 -
2014 ‘Baekryungdo’ x 'Taehwa’ 15 75 -
2014 ‘Andong’ x ‘Baekryungdo’ 12 11 -
2014 ‘Woojeon' x 'Taehwa' 17 - -
2014 ‘Samilhong” x ‘Jukjang’ 13 - -
2014 ‘Baekryungdo’ x ‘Jamyung’ - 17 -
2014 ‘Kangreung’ x 'Taehwa' 50 -
2014 ‘Byunghwa' x ‘Backryungdo' 16 46 -
2014 ‘WR 88(M )" x ‘Donghae’ - 37 -
2014 ‘Samilhong’ x 'Taehwa’ - 10 -
2014 'Taehwa’ x ‘Backryungdo’ - 23 -
2014 ‘WR &(M9s) x ‘Kangreung’ - 17 -
2014 ‘Woojeon' x ‘Jukjang’ - 43 -
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‘Kangreung' (%) x Donghae’ (8)¢ w3 AAMYE FolA= Yellow leaf variegate, Large
flower, Reddish purple color, white flowergE 7FAl= w®olAl 17FE A% Jdd Ut
‘Champion’ (%) x ‘Kangreung' (98) W FH3 Pink color of flowerE 7MA&= WolA 155
Aabstal dk "WR 88(MI9ts)’ (%) x ‘Baekryungdo' (98)9] wFAAEZTAAE Crimson
red color of flower, Pink flower, Dwarf form< 7= ®WolA| 35& A%ty Atk "WR
88(M<etE)” ($) x ‘Donghae’ ()9 ZFEZFT o] MO Eo|d wWHolA 155
Aarsly 9tk 19 ‘Andong’ ($) x Taehwa’ (8). ‘Baekryungdo' (%) x ‘Taehwa  (8),
‘Andong” (%) x ‘Baekryungdo (%), ‘Woojeon’ (%) x ‘Taehwa  (98), ‘Samilhong’ (%) x
‘Jukjang' (98), ‘Baekryungdo (%) x ‘Jamyung (%), ‘Kangreung' (%) x 'Taehwa (98),
‘Byunghwa' (%) x ‘Baekryungdo (%), ‘WR 88(M<¢tE)" () x ‘Donghae’ (3). ‘Samilhong’
(%) x 'Taehwa' (%), 'Taechwa (%) x ‘Baekryungdo’ (%), "WR 88(#it%E) (£) x
‘Kangreung' (3), Woojeon” (%) x ‘Jukjang’ (&) SN X screeningsti U

20179 A} AT e oW wuiste] 42 AAHS s F FY o] Fold ®HolA ME

32b Adstleon, S H FAE ol WSt A2 AAESF Yo Fold WelA 17+

Table 23. 3 screening of varieties selected from diallel cross among Hibiscus cultivars in

2017.
Crossin No. of plants No. of plants in No. of
car & Crossing in the field 1 the field 2 Varie. s Criteria of selection
Y (Cheonan) (Ansung) &
Bright red purple color of
. v ) B _ flower, Weeping tree form,
2014 Jamyung x ‘Kangreung 15 4 Red purple color of Hower,
White flower, Dwarf form
2014 ‘Andong’ x ‘Kangreung’ 57 12 - -
2014 ‘Kangreung’ x 'Donghae’ - 25 17 Yellow leaf variegate
2014 ‘Champion’ x ‘Kangreung’ - 10 1 Pink color of flower
Crimson red color of flower,
I 0 L= G ’ y
2014 WR 83(419H5)" x ‘Baekryungdo 12 24 3 Pink flower. Dwarf form
2014 ‘WR 8(Mets) x Donghae’ 60 37 11 Yellow leaf variegate
2014 ‘Andong’ x 'Taehwa’ 37 17 - -
2014 ‘Baekryungdo’ x 'Taehwa’ 15 75 - -
2014 ‘Andong’ x ‘Baekryungdo’ 12 11 - -
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2014 ‘Woojeon’ x 'Taehwa’ 17 - - -

2014 ‘Samilhong’ x ‘Jukjang’ 13 - - -
2014 ‘Baekryungdo' x ‘Jamyung’ - 17 - -
2014 Kangreung’ x 'Taehwa’ 50 - -
2014 ‘Byunghwa' x ‘Baekryungdo 16 46 - -
2014 ‘Kangreung’ x ‘Donghae’ - 54 - -
2014 ‘WR 88(M9t5) x ‘Donghae’ - 37 - -
2014 ‘Samilhong’ x 'Taehwa’ - 10 - -
2014 "Tachwa' x ‘Baekryungdo’ - 23 - -
2014 ‘WR 88(M9H5) x ‘Kangreung’ - 17 - -
2014 ‘Woojeon' x ‘Jukjang’ - 43 - -

3) FHHEAFS A% ¥4

ANE EEH ABSES o) fotel oM ANSAoH, AR WelAES AUsenh

Mz IFZ F33 AFTS Ayl 98 2016 89 g2 wiAC HANES
9

Fig. 31. Softwood cutting of new variety, '16-R 83" with dwarf and weeping tree form for
progeny test in August 2016.

9 322 ATH TEE wAste @2 AAEHFT G0l ko m Sold AR
HolA & Adetel FUAAS A% HAEWAS AAT 23 I SAo FAHE As
oj
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{2016 selection) {2017 - progeny test)

Fig. 32. 3 screening in the diallel crossing of A syriacus ‘Kangreung and H. syriacus
‘Donghae’ in 2016 and 2017.

stod 2014 32k alwf

o8 Z%S AAER o™ 201613 23+
A AeE JhAES SRS

8 20179 AR WA S

2]
AN F U NAE Bagel oA@ EHolth1d 33). o F WA AAEY 54
ZAbste] AwE AT E4el Fuel® uehbe AF 2R T OFRAAL AN

Fig. 33. Progeny test of varieties selected from diallel

crossing of A syriacus in 2017,

71E A FF5 AT A FE e oo R EE
540l Hold AR AHA¥d 16-RV 713, '16-RR 715-2,
'16-RV 724", '16-RR 71, '16-RR 715, '16-WR 617°¢] %
ARl TH( 1 34).

- 152 -



H. syriacus ‘Donghae’( §)

'16-RV 713 '16-RR 715-2 '16-RV 724

'16-RR 71 '16-RR 715 '16-WR 617

Fig. 34. New varieties selected from the diallel crossing of A syriacus ‘Kangreung (%)

and A syriacus ‘Donghae’ () in 2016.

¥ oAw Aneld §48 $AS E FE Bsre] wgozyE A% 16-RR 989
2o AROEA EEQ $A'Y e B

2o 277} 43 29I Hol For wAle Po] @ Aof
AR goR FURAS LS AN ¥ Pude FE 29

Aoz AZEJT (1™ 35).
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98

New variety, '16-RR

H. syriacus “Woojeon” (%) H. syriacus ‘Taehwa (§)

New variety, '16-RR 98’, with long red eye spot selected from the crossing of A

Fig. 35.
syriacus “Woojeon' (%) and H. syriacus ‘Taehwa' (¢) in 2016.

NE AN FF GE TS AT AFeERE AdE 16-R 839 Ao EA SR
Aol Ee] BgH fAbstu 7HAE ol 2 AA = I oR Holste AFZ Y AMELR
T35k HolAlE AdEHA do®E FAAFA HEAds Az F PyEHY] FF 249
AAE & s Aoz LA (Y 36).

New variety '16-R 83’

H. syriacus ‘Andong’ ($) H. syriacus ‘Kangreung (&)

Fig. 36. New variety '16-R 83" with dwarf and weeping tree form selected from crossing of
H. syriacus ‘Andong’ (%) and H syriacus ‘Kangreung' (98).
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1) AW A4S

oldtE A 3 oHwlETelM A} Jhesty AFEt Xe
AEst7] #lsl 40A el F3 FFS AASAR(IE 1),

B dgelal A "WR 92°($-&). "WR 99'(m17), 'R 171 'R 173, 'R 178", 'R 200", 'R
201'(A€%). 'R 300, RV 28, RV 29" (stelgjdl=), RV 30, &3 AMIN FFL

TAAER ol gkt 58 T shEol olAste] ofvE W dnelA ST F fsEF
Y ARE A "WR 92'(-4), "WR 99'(W]7), R 171, 'R 201'(&<¥ &), "M 5ol

R4

rr

e FF

tlo
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< F A
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Fig. 1. Cultivation of pot plant for the indoor cultivation in the apartment in August 2012.

A5 294 AEA'E 6 inch potell Ao wid 5~6F014 7hstste] AW AR
dolA Eatgoz A 7hssATH(LE 2).
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Fig. 2. 2-year grafted plants of new cultivar 'Saehanseo’ for pot plant in the Hibiscus
syriacus in 2013.

A 2 238 F3s AFos o Adud wedA CWR 99, ASAA s, RV

30, THAA R 171, WEAHA WR 920 MAEZR E3AmE &) sE A7 et

R 171’

Fig. 3. Pot culture of varieties selected with dwarf tree form in 2014.

2) AAME A% FRI/NE A A

ANANE S1F HEANE A4 ARS S8 B AT Aun wudAZs shAel
Wjgoe] £ 717F 22 "WR 92'(%-#), "WR 99("A), T&4A4 ‘R 171, 'R 173", 'R 178", 'R
200, 'R 201'(AF¥%), 'R 300, AAA RV 28, 'RV 29" (3telzld =)

o , RV 30, AAA
‘Hwanhee', W &A1 Al 'Saehanseo’5< o]&3lgon, &9 A7=

$4 inch, ¢6 inch, ¢ 10
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inch 2712 Fxta7ld g 239 2718 dgst7] e AAH A (E 1),

Table 1. Pot planting according to the various pot size in the Hibiscus cultivars in 2013.

Pot size
Strain Kind of flower Tree form
$4inch  $6inch  §10 inch

‘WR 92'($-#) White flower with red eye spot Dwarf 20 20 -
‘WR 99°(7]74) White flower with red eye spot Dwarf 20 20 -
‘R 170 Pink flower with red eye spot Semi dwarf 20 10 -
‘R 173 Pink flower with red eye spot Dwarf 20 20 -
‘R 178 Pink flower with red eye spot Semi dwarf 20 20 -
‘R 200’ Pink flower with red eye spot Dwarf 20 20 -
R 20I'(AHE %) Pink flower with red eye spot Weeping 50 50 -
‘R 300’ Pinkish violet flower with red eye spot Dwarf 20 20 -
‘RV 2% Pinkish violet flower with red eye spot Dwarf 10 20 -
RV 29 (slolgld=) Pinkish violet flower with red eye spot Dwarf 20 20 -
‘RV 30 Double color with red eye spot Semi dwarf 20 10 -
"Hwanhee' Reddish flower with red eye spot Semi dwarf 10 10 5
"Saehanseo’ White flower with red eye spot Semi dwarf 10 10 5

¥ 45 ¢4 inch, ¢6 inch, §10 inch 3% =79 2 233 "WR 92'($4), "WR
99'(mA), THAIA ‘R 171, ‘R 173, ‘R 178, ‘R 200", ‘R 201" (¥ %), ‘R 300", AAHA A RV
28", RV 29" (3telg]ldl =), RV 30, @A A 'Hwanhee', A Al 'Saehanseo’ 5 23t

skl YESHE Bt

o

e

- 164 -



o

a9 5= AWAWME AT s2arE AA Ade fAs 40A sEFA 5AA sl

AAstel ASste A v AoE AFo] o Ae & A

4 Fig. 5. Pot planting of the varieties selected in the
Hibiscus cultivars in 2014.

(@p]
rlo
M

sgoz Awd HUAE 244 HEBEHE
wol AAF Rl 234 ABEE A 4%
S Asst gHol Al FEHEoT Au )
o2 4759

Fig. 6. Pot culture of new cultivar, Hibiscus syriacus 'Samilhong’, with dwarf tree form in
2015.
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® 2¢ 20139FH 201597HA] EsiAd e AN A 2 AFoA HAdE FFOF
AL 0= AP Hoz AAHE THAA  ‘Samilhong’, WA ‘Mikyung’,
‘Woojeon’, 'WR 88 (Mt ), Zo] F7kx A ¢ DW  1'(o]z4), wiE€A  ‘Jinsun'9
B3AH S AAE Aot}

Table 2. Pot planting according to the various pot size in the Hibiscus cultivars in 2016.

Pot size
Strain Kind of plant Tree form
$5 inch ¢ 7 inch $10 inch ¢ 15 inch

. . , . Weeping, Semi

Samilhong 2 years old cuttings 50 - - 10
dwarf

‘Mikyung’ ” Dwarf 10 - - -
‘Woojeon’ ” Dwarf 10 - - -
‘WR 88 (A ot-5) " Dwarf 10 - - -
DW 1'(o]54) " Semi dwarf 10 - - -
‘Jinsun’ " Semi dwarf 10 - - -

29 7S 20139%E 2015974 B @S 4AF F HE $5 FTOE Aud
TRUA HYES 5AAS 150K Sl AAG BHolth AA F Afe] FEakI 29
Mgtk @& olFofAm Aol 39 A&HE RO vEwth WA HAEY A
Q.
o

A E Z3tE FTo2R dY By 2 F S JAow AdEdT

9 82 F4A AdE, WaAA ‘Mikyung', "Woojeon’, “"WR 88" (M tE), o] F71A
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Al DW 1'(ol5A), wiEA ‘Jinsun'® 2¢A ASFEHE 5A sHEol AAE ¥ ARG

b R 4
R Fo|th

Fig. 8. Pot planting of grafted plants to the 5-inch-pot in the new

cultivars of Hibiscus syriacus in 2016.

3) 33 Z71MSE AT stEAE A F
2288 27 AHAA7 S8 Wwd SRS A9y B
FE PEaE 0129 129 159 FeA04 AvsgTh £
A7a FELAYN 20139 39 159%H Fgs 2o
AstALTHLE 9).

T 7] 9 Fgsk AdE 294 ASHE ZVASE flsted 59A EECd G
|

{‘Hwanhee")

Fig. 9. Pot cultivation for the early flowering in the new cultivars of Hibiscus syriacus in
March 2013.
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Fig. 10.
2-year-old cuttings of ‘Samilhong’ planted in ¢5
inch pot for early flowering in 2015.

a9 112 2sE F5oE Add A3
=
-

AREH 2443 194

shits HdshgzolA A A4 69 27<

Fig. 11.

Flowering (June 27, 2015) of 2-year-old cuttings
(Left) and 1-year-old cuttings of
‘Samilhong’(Right) planted in the pot for early
flowering in 2015.

Fig. 12.

Flowering (July 10, 2015) of 2-year-old
cuttings of ‘Samilhong’. Hardwood
cutting: planted in the pot for early
flowering in 2015.
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19 132 238 FFoE Add e x7] AsE ds AEE 334 2 294
St s F2olA Aud Ax 74 19Y JHstete AR yEhd ofe] HEFHET oF 40
o

d AL NsE dE F des AR A4HAY

(3-year-old cutting of "Woojeon’) (2-year-old cutting of "Woojeon')
Fig. 13. Flowering(July 19, 2015) of 3-year-old cuttings (Left) and 2-year-old cuttings of
"Woojeon' (Right) planted in the pot for early flowering in 2015.

=

a9 U Bag FEow Avd DW e 27 AsE 9
S AR 294 SRS wdsks oA A A% 72 199
o2 Ueh} ofsl BEZET o 09 HE JI5E

Fig. 14. Flowering(July 19, 2015) of 2-year-old cuttings of
‘DW 1’ planted in ¢10 pot for early flowering in
2015.

4) 533 AAME A M ALV AF

9 1562 733 £ dAsiAuiE 98 AdE R 201 o]-&3ste] At vl Al 3
109 12958 1697bA] AAI A3 Fold F 4BAIZF M7t A&EHE S &

I9 162 723 29 A s 9l&) A% R 200 o) &35te] datAluAl3
99 20Y4HFE 10¥€ 297tA AN A Fold F MM 7H§}7} A &= =

ARk wEbA Fgsk Akl AsAzrel 1 FES o)ty FRS eSS A
Pgae wysEs Asr)t dFRAEE &3 wsh wEsd JdHed =aags 29
Azl M Aelshd, wAFzsty Wyt AT FodAdME A4 AEZRGS
A ST o] wekstHA ZAW 7HEA G SUheh @ skl AR Hed, AlEY

> n&L ‘W o
%0,
3
v

22
2

1:1
F\

=l
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o] ol2 wetQA T HEZHOZ A

Az w3 AET ERge =7

o] A EHHA w3} AZFEHIL ASEH=

=13
=1
A% FEELE weHgol APt

*

2,

lo

ro

il
k=)

(Flower arrangement on 12. Oct. 2012)

(At 5:00 pm. 15. Oct. 2012 (At 4:00 am. 16. Oct. 2012 - elapsed time:48 hrs)

Fig. 15. Blooming time for cut-flower cultivation using 'R 201" from October 12 to 16, 2012.
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(At 8:00 am. 30. Sept. 2012 (At 4:00 pm. 30. Sept. 2012)

(At 4:00 pm. 1. Oct. 2012 - elapsed time:36 hrsy) (At 0:00 am. 2. Oct. 2012 - elapsed time:44 hrs)

Fig. 16. Blooming time for cut-flower cultivation using 'R 201" from September 29 to
October 2, 2012.

A Fost £ kdbel WiE A7 AFHL glew FFIh £ k3t A

- 171 -



E
&,
o
12
91_,
;
2
E
L
i
AL
o
rg
1o
o
rd
rJ
X,
]
o2
ol
=7
o\
>
oy
>
o
o MY
0
rh
)
i
olr

1995) —r%ﬁ}A lrﬁ‘r{‘%ﬂ% dddlo] =3t ZURIARAN A7tEm FFALS Hole Aol
ofuzt, shr1e] kahrt W] AdyA F e FFo] doju »E k3hr]ze] o g

WA AR AL W

23se waUAE T T/, RYH AAF ol we SHAR urol
AR, 2000 24 SARE e, 2F @ AZPE AL A4S wHOM, Ca
ATT g ok AMEHe A7 27}

f
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M
rod

o)

o3t 2o FHe dFste AUt st A
™ol v AT olF 2001 dEF F(2001)9 Zgol FF3t £ Lsld mA=
G g AFeAE Fo] Ay GAE SYAE urol BHs o, WH(IV)FE A6
Al W(V)7FA1 8] A17ke] Ca 3mmol HiAIlA Aol om, ol 05% CaChs w73 BF+
Zg N Auier vz s BAt 528 @Al 05% CaChs w53 39, @49
Aol WA= A7 AAAR st AL A g Ao RO Ee g oFe
gHQletz] flsl FrIAdE dEe B4 A3 Z2a AgTodA x9 Zg FEel w:shon,
oM xOo 7 olgd Zgol k3t A AR AEHE A2r FH53

=714 F(2002)2 3t Fgstel sRddS fs AR s7lel 1-MCP 10nL/LE

l:[’_.
Het 19A (87 R 2/3 Ak 22 AF)AA 3AE AgPE o g
&

5) F33 AFF A4 R £3 A
=

B oATasl s Awd H4E FEF PALOE AWT AWAA HATH WA
S wA AAE AN 17, 20069 89 59 ~ 997 A7 AN 2R

Fig. 17. Bonsai exhibition with various cultivars of H. syriacus.
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Fig. 19. Bonsai exhibition of A syriacus "Woojeon'.
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Table 3. Mass propagation of new cultivar, Hibiscus syriacus ‘Samilhong’.

Vinyl h Field
Year Propagation method [y? ouse €
No. of plants No. of plants
Grafting 150 50
2013
Hardwood cutting 20 50
Grafting 140 200
2014
Hardwood cutting 520 300
Grafting 150 200
2015
Hardwood cutting 1,000(Rockwool) 1,000
Grafting 100 100
2016
Hardwood cutting 1,000(Rockwool) 1,000
Grafting 400 300
2017
Hardwood cutting 1,000(Rockwool) -

NEZ NUYZ(H syriacus ‘Samilhong’) o] o
2017Q@7kA] vl dstg-29F HE oA HE A2

2 YeEtR (2™ 20).

o)
)
rir
pou)
(o

Fig. 20. Grafting of new cultivar, Hibiscus syriacus

‘Samilhong’ for mass propagation in 2017.

717y Z3 7R wjgAE . st Eslg o R
Aetste] AdtEl AN A W (H syriacus “Woojeon') &
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FTHAAY 2 HFHAS s BHE st 20129 %6

- 174 -



%0,
rr
E
1>
i
kT
=
M
ol
R
=
=]
=

Table 4. Mass propagation of new cultivar, Hibiscus syriacus "Woojeon'.

Vinyl house Field
Year Propagation method
No. of plants No. of plants
Grafting - 20
2012
Hardwood cutting - -
Grafting 10(Pot) 50
2013
Hardwood cutting 24(Pot) -
Grafting 30 70
2014
Hardwood cutting 70, 24(Pot) -
Grafting 40 35
2015
Hardwood cutting 200(Rockwool) -
2016 Grafting 100 35
Hardwood cutting 500(Rockwool) -
Grafting 180 100
2017
Hardwood cutting 300(Rockwool) -
AEE

S (H syriacus “Woojeon') &l ™A WS g 3t7] flal 2012958 20174
Sh-29f HEAd A HEZ A4S

u
= Aoz yewti(ad 21, 22).

Fig. 21. growth of 2 year old grafted plants of new cultivar, Hibiscus syriacus “Woojeon'.
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Fig. 22. Hardwood cutting of new cultivar "Woojeon” with dwarf tree form in the rock wool

media for mass propagation in 2016.

3) ‘M A’ (H syriacus ‘Mikyung’)

wol wapol olERT JI7h Hop LT HAgste] ML WSAA WA (K syracus
IMngﬁlimﬁﬁEﬂﬂ%ﬁﬁ%?ﬁﬁﬂ%ﬁ%ﬁﬁu 2013 5-H
MYSSAmel Aw e A gEWMAD AEWAL AAAT A
ANE A3 wRe) B4 FAHE AL A
NS ATHEE 5).

016 7FA] 4 &<t

T

Table 5. Mass propagation of new cultivar, Hibiscus syriacus ‘Mikyung'.

Vinyl house Field
Year Propagation method
No. of plants No. of plants
Grafting 20, 15(Pot) -
2014
Hardwood cutting - 20
Grafting 30 20
2015
Hardwood cutting 100(Rockwool) -
Grafting 20 20
2016
Hardwood cutting 250(Rockwool) -
Grafting 50 30
2017
Hardwood cutting 100(Rockwool) -
2% 23S wTgA R NEF RAY HEWa BE Ao F4E ¥ 294
AERe 482 gl A2 77 43 4A e wjdo] Fof R S4o §ANE AL
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Fig. 23. Growth of 2 year old grafted plants of new cultivar, Hibiscus syriacus ‘Mikyung’.

4) “WR 88" (A ¢+%)
wEel QHERTH J7b A3 e A7) E@ ok A3 Fo| obErhE WA WR

- hl
88 (M<ts) el TAY E dFaS 3 BEE AArstaar 2013dFE 2016 7HA] 4@ F<t
Mdaesleh Qu wAGA BEANT ASE4S AAAT FEEAF ABAAL
ANE A% B SAo 4AHE A AFT & UYL BES ANT 5 dE WAdE
Hat A THE 6)
Table 6. Mass propagation of new cultivar, Hibiscus syriacus “WR 88’
Vinyl house Field
Year Propagation method
No. of plants No. of plants
Grafting 10 -
2013
Hardwood cutting - -
Grafting 40 25
2014
Hardwood cutting - -
Grafting 60 50
2015
Hardwood cutting 100(Rockwool) -
Grafting 100 50
2016
Hardwood cutting 400(Rockwool) -
5) DW 1'(°154)
zeol Ao REA Ade] F 7hX o] FAlo] Wk FEoR AdE DW 1'(c]F4)e
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FOAY 2 US98 HE A 20139%E 2016374 435G v da )
Quk =AM HEANTH FEBRHS AAGGTh FERAD ABUALS A A% P
o] ARE AL FEY 4 UL BES ANY 5 oAb AAHE ALSATHE 7).
Table 7. Mass propagation of new cultivar, Hibiscus syriacus ' DW 1'.
In the vinyl house In the field
Year Propagation method
No. of plants No. of plants
Grafting 25, 40(Pot) -
2013
Hardwood cutting 50(Pot) -
Grafting 20 100
2014
Hardwood cutting 80, 60(Pot) 50
Grafting 45 10
2015
Hardwood cutting 150(Rockwool) -
Grafting 100 10
2016
Hardwood cutting 100(Rockwool) -

6) ‘R 155°(EF°])

Qo] ANY W w@Mom Holste] o AME R 155 (A% FiAF
EdA e g8 BE Adaa 20168 ¥das Al HERAS Axstel 2074
AdATh TS v gelA 20160 2€ FEujAeA AAMNES HAAES 10071 &
HIAA BE ALAE F AJTH(E 8)

Table 8. Mass propagation of new cultivar, Hibiscus syriacus ‘R 155

=g

=

=
=
=
=
=

Vinyl house Field

Year Propagation method
No. of plants No. of plants
Grafting 20 -
2016
Hardwood cutting 100(Rockwool) -

20161 HE WAE R 1655(F5Fe])9 294 BES kAo AAg A3 201749 49 <o
LZ2A AMEHE AL ¢ F AJdG o vjdEead 2dA HEH AS A4 vl
o A W) Gao] o7k 3 AL & F UUTH ok HHHS Y Ho] F 3ol
Q22 A4l Bo OF HHMOE WA AL U & o] =AMt G HolT U &
AANTHLH 24)
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{In the field on April 30, 2017 {In the vinylhouse on April 30, 2017

Fig. 24. Leaf spreading of Hibiscus syriacus ‘R 155" in 2017.

AdrEl fAE FFEC FHEFS A BEE digte] QFHA R
webs] F33l A1EZ ‘Samilhong’, “Woojeon', ‘Mikyung’, ‘Jinsun, ‘Waseong’, DW 1'(°]=4), ‘R
155(€5-°]), 'RV 200037, RR 1'(Agw), 'WR 102'(7]¥), "WR 88'(AM<+&E), R 171, R
178°8] #F% 5740l bdsAl FAEL @Akl tHFAE 918 WHRio] 201598 2017 7HA]
AEEATE 12 38 FX°02 3AF ‘Samihong’, "Woojeon', ‘Mikyung', ‘Jinsun’, ‘Waseong’,
DW 1'(e]z4), 'R 155(€F°l), 'RV 200(M&%), ‘RR 1'(Ag), "WR 102'(v]%), "WR
88’ (MeHE), R 171, R 1789 HEWH 2L 20156 F-E 2017d70A] 3@ F¢+ AAd A3 1

S0l AL GAZE S st gAYl 7hed Ao AdE A

Table 1. Hardwood grafting and transplanting of varieties selected with dwarf tree form for
mass propagation from 2015 to 2017.

No. of grafted plants

Strain Kind of flower Tree form Selection
2015 2016 2017
‘Samilhong’ Pink flower with red Dwarf Plant. Vangty 130 200 400
eye spot Protection Rights
“Woojeon White flower with red ) g ’ 30 20 180
eye spot
‘Mikyung’ White flower with red Dwarf Plant Variety - 20 50
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eye spot Protection Rights
‘Jinsun’ White flower Semi dwarf Plam.\fan?ty - 20 50
Protection Rights
. Application for Plant
‘Waseong’ Pumllsh red flower Semi dwarf Variety Protection - - 140
with red eye spot .
Rights
Planning Application
DW 1'(¢]5A)  Double color of flower  Semi dwarf for Plant Variety - 100 100
Protection Rights
R 155(e1Zopy Dk flower withred o L ’ - 20 -
eye spot
R 00(Rgy) ok fower withred ot : - - 90
eye spot
RR (g gy Lk fower withred o vt , - - 90
eye spot
WR 102 (v Vi flower with red g , - 50 30
eye spot
WR 83/(djqtg) hie fower with red g , - 100 100
eye spot
R 171 Pink flower with red ¢ & qwarf 39 selection 30 20 -
eye spot
R 178 Pink flower with red Semi dwarf , 30 20 B
eye spot
¥ 2v BE38 Exoz Maw A4 A ‘Samilhong’, WA A “Woojeon'# ‘Mikyung’,
AGA A RV 2000 8%, R 171, 'R 178, Zo] Mz RFTMoz E71x¢ ‘DW
I'(ol5a), Slo dEFH7E Jd&E R O155(EFo]), #HEHA "WR 88 (ASts) <
AN S sty Y8l 20159 FEH 2017@7HA] gLl A] oA AAAES HAIS
Azl #eEOoE AwE 44 FFSO AP 347 ABUANL ANG A%
gEuf A A L&) T9% o] EhOow o]l Eo] Eof o] & o] g AS & F
AATH

Table 2. Hardwood cutting of varieties selected with dwarf tree form in the rock wool

media for mass propagation from 2015 to 2017.

No. of cuttings

Strain Kind of flower Tree form
2015 2016 2017
‘Samilhong’ Pink flower with red eye spot Dwarf 186 200 1,000
‘Woojeon’ White flower with red eye spot Dwarf 234 200 300
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‘Mikyung’
RV 200°(A1 3] %)
‘R 171
‘R 178
DW 1'(e]&A)
R 155 (4 =°])

‘WR 88 (A &)

White flower with red eye spot

Pink flower with red eye spot

Pink flower with red eye spot

Pink flower with red eve spot

Double color of flower

Pink flower with red eye spot

White flower with red eye spot

Dwarf

Semi dwarf

Semi dwarf

Semi dwarf

Semi dwarf

Semi dwarf

Dwarf

186

236

250

100

100

100

100

400

100

90

200

200

b
=
EE}

-

-

~

-

ELEEE:

I35

i
HEDDE:
pegpet
EE

i
E
fal]

NEER &
CEEERESE

EDEESEE
EE®

B
£l

Nl Ew
sDE

U
B ¢

M)

v

i
-r.-,;
]

S BEsp BEEspp

.
A
=

A2 1K
)
B2, 1k
= EA WA
B

i

Fig. 1. Hardwood cutting of new cultivar "Woojeon" with dwarf tree form in the rock wool

media for mass propagation in 2017.

- 181 -



n

2) 238 F59 AZFL

% 32 20179 ZEAOA AR FE3 UyFEe A4S ekl ot FE3 AR
H1.0 X W02¢ 7% 19009, H1.2 X W0.32 28009, H15 X W04< 39009, H18 X

5 0 X W06 16800922 FAHo] At IHY FF3le] A9 A=
3k

WAE Aguret PR Bel TR glol 2HAA TAH Lo sjME oo}

-1 o
Aoz AZHh wd Adold AEFE AR 5@ £ 20m FHF 06m, 297

femQl el A9 shde] 65100902 EUT W I 35m F#E 15m, 2974 15em?)
URel A% 7hAol 718000908 FA3 AseE A & & ATk

Table 3. Unit prices of landscape plants in The Office of Supply in 2017.

Kind of plant Size Unit price(won)

Seedling of Rose of Sharon H1.0 X WO0.2 1,900
H1.2 X W0.3 2,300
H1.5 X W0.4 3,900
H1.8 X W0.5 7,600

H2.0 X W0.6 16,800

Tree for street tree or garden H2.0 X W0.6X R4 65,100
H25 X W0.6 X R5 82,600

H25 X W08 X 6 121,000

H3.0 X W0.8 X R8 241,000

H3.0 X W1.0 X R10 463,000

H3.0 X W1.2 X R12 591,000

H35 X W15 X R15 718,000

® 4+ 20179 ()W
7

Aalo) A BHE T AAEY AL 2AG Ao A%
60cmel 4 HE e A

=2

=
o

<
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Table 4. The price of Hibiscus seedlings sold in Daelim Nursery Company in 2017,

Kinds of plant Options Delivery | Minimum Order Quantity Price/tree
WAool & FF3UF 60cmeol .
, AgAY - getel g0 ol #g B . 60 = 600 <1
i % o AE3A7] : 2015-03-15 ~ R
I Aol ¢ 3 ST (H1.0m) )
I g - SElE 8o s wol e Hu e o = 1,000 €
i L | % AZAY]  2014-11-15 e
QAo E ¢ g ST (H1.2m) -
GAEE - gEE] 8o Wol g8 dr g 20 = 1,500 €
% o GETAY] C ZA SIS R
dAol g @ FgsF(H 1.5m) 2
dAgdY @ e g0 R wWol 8 Hu | 20 = 2,000 ¢
o HE AT L SA S e
Aw7hA] FFste]  dd IS AFHol AL o]y i Fd FFEe ITTEAAL
WAAAE BEF AASY AA F2A Y FF534 RELZ SAEHA ger. IHER
32X SEYUEE FAT F Ade AW s FFEE Jfde Y sted dA R
Fgslol= WA Ao o]27|7kA] trekst shAle]l wolE Holyw Qo HjgA Y
WA A S A Qs THAA, AgA = dd o] ofyy B3] o] 7] wjio A Zo] A sA|
= A FFTEC 8FHAAH sleto]

d

i
g FEE0 Brh TREH 9N E: AR 342 7
P2} Seue A4 Foe) xHd fHAAE E9@ EFEol fAsoler ¥ etk
2o s FUARS e FE AL 28 Qold s Fuel ARHM opelE
Mgkt sbsstel okr 24 £ olge] A5 Aolm @ tEdS 2
MR g ] el £F £o2 Hyeld B3ielrh

3) =W & A

7P 2ot AIdY Faot B At

QoA 4T FF3 AFFT T HAS EdE s 2Rs L Y7 A2 PR
xo] Bol] v FFe TIELER dF ALY F EHFsiA v £3EoR T
FETOE ATAA AT S A ede AAsidd AgAA HdE S g
FAe] BES szl flal 20179 5€, 649, 7€, 8Y, F43] iAol HANEES
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AAs e 24 FF5 2 AIZIE 100708 AAlstel F 8007RAE AAtsten, Bdd EE

NES QNG A% 194 BES AVEE F 43 W0 sbssy wa

E3he Fost AFEES S dAdsty] A WHoeRE 22kl dvjel e zeplde vt

olgd & stk FAAM AF Tt A4 7H (hitp://cafe.daum.net/kkshim) &

£ F Ut 5 JdHYAIGE SA

(http://auction.cokr), GwuAl  (http://gmarket.cokr), <lEl3= (http://interpark.cokr),
1197} (http://1lst.cokr) 5 o] &3 4 Ut}

xeRidm o]l A9 FAlF ARG st A AWME Fa dAviste WRE Tts

s,

0h) =228 Rzt MFFS JY=tE st s A&
(1) SAIFu oBAIE (20164)
(7h) FZaeE A+ 4 719 (http: //cafe.daum.net/kkshim) 3] A3 T8,
1948 Ads BE3 F25 201699 59 209 Rockwool potoll A =R 4SS A Ag 5 b
0 2

5|
f EES 20164 79 209 63 S o] 4stgith o] 4H HEL SEolA 4R F

3he Tt AEF AYES 1948 s AA A= 30~35cm (3HE 12cm, A=A 18~
6

N FE FeloE AEHATH(LE 2).
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{(Sample) {6 trees in one set)

Fig. 2. Samples of sales items for online sales of Rose of Sharon.

(%) £ w2 FF
09 32 s BARNE 99 9u 4% 279 2ge Ui ACE 30em x S5cm

x 35em(7FExA ZxE0]) ¢ 28cm x 43cm x 37cm(7FExAM ExEo])E zhzb o)Lt 19

{30cm x 55cm x 35cm(7FExAIZxE<])>  <(28cm x 43cm x 37cm(7FExA ExEo])
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. - delivery for online sales of Rose of
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T Sharon.
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P A7 SN FAT FAE obRtE - SAlS 20169 99 199 wiE
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o2 AEE A7E YA Q3K oI E 9
2 E3 20169 9¥¢ 18Y Hi&E sl
AT N AEE HoF ZoR

Ao AztE e,

P oA ST AEA oFE - A 20161 99 229 wiF

Tgs she SART AldS AvEW TRIA FHAT RN obRE RS T35

- 187 -



o] § 5]

txem 2016 94

S

=
=

(http://cafe.daum.net/kkshim)

Pﬂr
N

£

=
g A

3 671

ROES

23t

ol

ol

B A A

R = el A

ER R

T
T

AH =

CEE

Sh-ofl

7k
Aol

1

9. =a
3%

]

o

914 o)

0
s
R

o) o)

TP

22 A
A= 7kA

ol

°l&
7§ A &l oF

v &
Hj &

12!
2

T
.

U o A

[i3
=

KeX
=

2 AzE A

LA

o] 253Ut

el

+

oW

B

HK
HK

—_
file)

=
e

olg 2AE FAE JHHe] LA

A

= FAs 3

PN
T A

o] 3

olug o

il opd Zloitt,

WAE s

o

A s

At
o

| T

10

o

ﬂo
Mo
Hin

i 20173 349 Sauj A oA

9]

9l

ALS-
=

o3

FAL 4

Al71E 100704

= 80070 A

beom

5

]

2 A

5. 1" 5).

A TH(3E

5

| shel 27} o)

- 188 -



Table 5. Planting to the various size of pot for the selection of cultivar for pot plant in the

Hibiscus cultivars in 2017.

Pot size
Strain Kind of plant Tree form
¢3inch  $4inch  §6inch  §10 inch
‘Samilhong’ 2 vears old cuttings ~ Weeping, Semi dwarf 50 - - -
‘Mikyung’ " Dwarf 10 - - -
‘Woojeon’ " Dwarf 10 - - -
‘WR 88" (A H&) " Dwarf 10 - - -
DW 1'(o] =) " Semi dwarf 10 - - -
‘Jinsun’ " Semi dwarf 10 - - -

Fig. 5. Cultivation in the 3-inch-pot for
pot culture in the Hibiscus

cultivars in 2017.

1) AEF 39 Sa5=

20179 48 MAAE plantipp BVE E) F33 AT HATH $HE 01FA #9
G FAEHE 2912 FeAAHI 6, 7).

20179 5¥€~69 & A& H 100~2007F 2107¢ 11€9 W9 &= Plantipp BVl
HES £33 § AGAME 24T Rolt

(MABE, TP, 59
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& plantipp & plantipp

Reinler van Rijsee

Fig. 6. Business cards of Reinier van Rijssen and Kim van Rijssen in Plantipp BV.

o !

M= HE53]AF A9 Reinier van Rijssen® Kim van Rijssen)

i,

Fig. 7. Contract negotiation for EU patent and export of new cultivars of Hibiscus syriacus

in the Resech Center of Hibiscus and Tiger Lily in 2017.

2) AYNEE 2

58 AT WHE RFH AP A )
723 F8S ZASGATHIY 8).
Buhste] o2y shRel AAZ AR BeiEI gk

dse sl dAfExr e F338

FET dEdA A
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of!
1)
]
ofX
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S| sV AY (edbss’, 3 3VY)  (Hibiscus  syriacus Hikari-hanagasa') 241 Uil &
19709t = AMEdstart & A AEAOERE AHE =Ysden, o 19854
AEAE dESETATAE (3 FEdEAsSd AERAAdR) 7 dEA =YEnh
FHolM = Purple Ruffles 2 ME=o] Udat= ~edlet Ranzin 3tgolA E3&oz 2
st AFFTES A AuET Jdom 19 Esh8o A9 I 6.99FESHI2H )l

FefE L AR (LH 8, 9).

wetd #F WA Plantipp BVEYE 228 AEE HUAT W $HA'S TE
FHE=YS 3712 FYstg e Ud T Plantipp BV3 ALl A A& e & §8 F71E9)
T2 FAS & g BY, g AAE Fuj e o ol

Jm
i)

)
fol

i

2016358 2017d7bA] ml= 3 FHuntel A wjE QbE (Lil Kim) "#3]° (Lil Kim
Red) "®3} (Lil Kim Violet), &% (Ruffled Satin) F 26787257t Awj=nom,
=9 287839¢ 7k ARHAG(LF 10). MF 2 Akl #oE Lil Kim'|, Lil Kim
Red, 'Lil Kim Violet, Ruffled Satin' #73 %5 EIHE 4T o do= 773
F2E 10095 o Bol e,
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Shim Kyung Eu
2016207 Royally Reporting TG - Br30f2017

LIL® KM Plants Sold| Royaity] ._FeYany

?_“_%HW Tro! i Fayment Dug
e Yy inners 18531 | 50.11 $2.14a.20

Plar Froteclion ﬂwl:tﬁl.ﬂnerrl Vear iR
Feoyaly Payment Due bo Brosder S2072.04
LIL KIME Red Feayalty
Hiblscus ‘SHIMARA Plants Sold | Royalty| o s vment I:Iu-u!
rovEn WY inmors it Sales 11,606 | 8049 S1207.04 |
nr Protact A Caarrard Year 13107, ]|
Feaynlly Faymaeni Dus 1o Brosdor &1,080,06

LiL” i@ Vioion Planis Sald | Royaity Fioyaliy

H A4’ Paymunt Dus
T WY I TR chcin Bales oo | 800 |
[Flani Prosaiian F’DIII-EU-IHII'I'I war ;

Ficryally Paymant (e [0 Brosder

Aufibad SATING

Foyalty

Hibiiscus ‘SHIMCRT' PR RIS Nogmy Paymen! Dug

'_I_:‘_mvpn W innars Colprihoice Sales a8 | 5005 5,
Plam Proteciien Coals Guirend Year £0.00
Floynlly Paymeni (han bo Braeder 544565 |
Total Royally Payment to Breeder 4,544,993
Wilhhodding Tax 15% (681.78)
Totad Royalty Payment Lass Withhobding Hﬁm

Fig. 10. Plants sold and Total royalty payment of Hibiscus ‘Andong Two', ‘ShimRR38’,
‘ShimRV24’, 'ShimCR1" in 2017.

3) A2 el M AIEHo] AMHL Y= FF3

H el JiREHIZ SsFEs B AusiHe #AMEHY e FEE FEES
Z A8 Th, White Chiffon™2 20024 w3 228 wl=$ HE3A} (Spring Meadow Nursery
Inc.)olA  7f@st FE3 FEFE02 9= Great ShelfordollA A WAS4E (open
pollination) ® #33 (FF ") FAE dFsto] &2 dAYHSFT 1998 54 =%
MAE Adete] gosidoh. 2002 7= 5383 (United States Patent and Trademark
Office (USPTO))el 5355 (USPP #12612) ”E%?—T (White Chiffon™)< s}t
Royal Boskoop Horticulture Societyoll A S &S #4353 o™, 20029  Royal Horticulture
Society Award of Garden Meritol 4] Dallas Aboretum A4S Wkt WidtAgo] 5-9=
7A8kal $24.9590 #vjE 2 AT

Violet Satin< 2001d w©]= ~xF % HE3A} (Spring Meadow Nursery Inc.)ol A
Mgt B Fxo7 worAA Y EstE’ (A syriacus Red Heart)($) x F94lA
"EFHE" (A syracus Blue Bird) ($)° JIFumETs 540 53 /MAE Adeion,
AESR HES T SR AAT T HF AT HHEAT 20019 "5 583 (United
States Patent and Trademark Office (USPTO))el 5355 (USPP #12196)3 JESE
(VIOLET SATIN®)S stk Wdde] 5-98 7Zatx $24.950] Awj=x ok

=2
b
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Rose of Sharon - White Chiffon™ Rose of Sharon - Violet Satin
Zones: 5-9 Zones: 5-9
Starting at: $24.95 Starting at: $24.95

Sugar Tip™e 2009d W= A28 vlL9 YE3IA (Spring Meadow Nursery Inc.)olA]
kel B3 EEo0 2 20014d CElely] AWlE]” (Hibiscus syriacus ‘Lady Stanley’) 9]
7EA A Aol 7 B st AEe S WA & HF A wWHsidth 20061 wl=
£33 (United States Patent and Trademark Office (USPTO))ol E3&&5& (USPP
#20579) % FESE (Sugar Tip")E dded, vt FEHAL (Canadian Food
Inspection Agency)dAE EZSE (chr #3582)3 A% 52 (Sugar Tip®)< AA 44
2009 Plantariumel Al sHlY (bronze medal) e o 2dth WAool 5-82 3L
$29.950 o =5 YT,

‘Minerva'= 19861 "l=F =@ 59 (US. National Arboretum)olA 7§atst F33}
EX07 "EFWME (H syracus Blue Bird) (%) x ‘sStU7WAV (A syriacus 'Hanagasa’)
($)e & 1H(F) AAEE R ()o=z 33 271 005%2 Az 949 R,
su o] AAHERE ALY 40A (§)E SEINCRE st dF wHFFs BEUA AAE
Aukste] 19861 @0l ‘Minerva'® W™ el U.S. National Arboretum (Dr. Egolf) ol A
19860l 3UAE F/dg 3 Al FFolvh Wegdel 5-8&8 Zet $49.950 #Amj= . At

Rose of Sharon - Sugar Tip™ Rose of Sharon - Minerva
Zones: 5-8 Zones: 5-8
Starting at: $29.95 Starting at: $49.95

Lavender Chiffon™& 2002¥ w]= 228 Wz YE3IA (Spring Meadow Nursery
Inc)olA  7iEs FIF3t FFLE I9Y  Great  Shelforddl A AL FE (open
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pollination) ¥ FA& FFste] A2 AAEF 1998d Adeo] w2002 "=
£33 (United States Patent and Trademark Office (USPTO))dl E3%5= (USPP
#12619)% 4E 5% (Lavender Chiffon™)& 3tch 19973 EA ol I Plantarium
Exhibition®] 1% EokillA S4e w2 FFolth Wedeol 5-82 Fstal $29.959
S RS A=

Freedom'= 1997'd w®l= ®UIAF] H X9 HEE3JA (Shadow Nursery Co.) el A 7i&&k
33 FToE mFAA AEHY d=o® =dH F F=e Woodbridgedl U= x
JY94E  (Notcutts Garden Centres Ltd.)elA EF3t2 = FFolth WdAdo]l 5-8
7

pa )

=

[1

O

FaL $49.9500 A= 9l

Rose of Sharon - Lavender Chiffon™ Rose of Sharo - Freedom
Zones: 5-8 Zones: 5-8
Starting at: $29.95 Starting at: $49.95

‘Diana’s 1988 ml= =¥ 4EY (U.S. National Arboretum)olA] 7§23t 2323 o7
19779 S| FEkofo'el "YEld R AW 2ol wEFolA Autet AR ($)e Z714
0.05%% AHZ3g '98]d R Zv|x'e] AAHZREH AE 492 (§)E wuis JZE5

N
ftlo

R AsHe] Y= EEFS Awstel BHstAch WaAel 595 4T $49.95
S EEAc

‘Blushing Bride's= 19914 w|=ol A 7dd FZ

o

FETELE oM EE FHoR

TdE ¥ H9=te] Woodbridgeodl A= =H AYAE  (Notcutts Garden Centres Ltd.)ell
BHEZolth U3talo] 5-92 Zrstxr $49.959) #AwiE 2 )
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Rose of Sharon - Diana Rose of Sharon - Blushing Bride
Zones: 5-9 Zones: 5-9
Starting at: $49.95 Starting at: $49.95

‘Blue Chiffon'< 20099 w]= 238 WLE$ HE3|A (Spring Meadow Nursery Inc.) ol A
ket F3l F502 20019 9= LynnolA 'No. 219 (A2A%E) ($) x No. 202-717
(8)8] JAFuEF 540 ¢+ /MAE Adadon, 45 s FHadds 2N §
HE WdysiAach 2009 v+ 53 A#  (United States Patent and Trademark Office
(USPTO))ell 535% (USPP #20574)3 4 ®SS (Blue Chiffon™) & stgowd, Avn
2]Z 7199 2 (Canadian Food Inspection Agency)oldE ZZE52 (chbr #3583)% A% 52
(Blue Chiffon™)& A&ttt Yol 5-92 7Zslx $24.95¢0 Foj=x o)

‘Aphrodite’s 1997d 'Fr]x:=Ftokel’ ("Suminokura-Yae') x €dY R 2n 2" (Willlam
R. Smith") o] W gFolA Adst AME (F)o 714 0.05%E5 A3 deld R 2w
AABZRY e 4ufA ($HE w 23 B2 P3N S IEs A AAYETE
ArEded 5383 & e ®2 Mol WA #x FZedd AstA AKX A

Fo) wat s o)A AIEtE AAES Awsle] 1988 o) ’O}EEE]EH’
% th ‘Aphrodite’ = W3dtAd o] 5-9& 7}sta $49.959] e <l

|
or

T 1 __hk R
Rose of Sharon - Blue Chiffon Rose of Sharon - Aphrodite
Zones: 5-8 Zones: 5-9
Starting at: $24.95 Starting at: $49.95

4) AFE AFAA
7h) e AEFF 'Y HWEHE £5 A

12
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A ol T},

Fig. 11.
Hibiscus syriacus “Woojeon’
exported to USA and

Europe.

d 2 Il E f3 vd = Plnatipp

BVEASE EF S4A Fgs A7d AZTUA SHvIAL ARosta 9718

[
Ackrel AQ1S & Aol

Fig. 12. Licence agreement of A syriacus “Woojeon between plant breeders and Plantipp
BV to the Netherland.
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Fig. 13. Licence agreement of H syriacus "Woojeon' between plant breeders and Plantipp

BV to the USA.
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= HATL YR FEFe] 55959 L B9E s LS Ploatipp
BVIASH % %449 Tga A7k AP
Ak AHIS @ o]

SHfrvlubal, ASdstn 97 H st

Fig. 15. Licence agreement of A syriacus ‘Samilhong  between plant breeders and Plantipp
BV to the Netherland.
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Fig. 16. Licence agreement of A syriacus ‘Samilhong  between plant breeders and Plantipp
BV to the USA.

5) MYFES 3% commercial invoice

T3t AEFEF ALdTH w9 de FES s WdTE= 3 ARl Plantipp BV#
AFA A & 20173 11€ 27¢ A9 $73S Plantipp BV (Brunel 21, 3401 LJ IJsselstein, The
Netherlands, Reinier's Fax number is +31 306875561, Reinier's E-mail is:
reinier @ plantipp.eu) & {1}—‘?—3}212131 MUZH Y] HE A )
=i )

Fotdnh dow v

]
2 %% 558 Plantipp BVAIM 9513 44 2 #0174 AAF Relth(Id 17),
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COMMERCIAL INVOICE

[Ty [t anoce o & Gare
RESEARCH CENTER FOR WRISCUS & TIGER LY

Sraw. Fipmg

1A% 3, Vimgrpasns 3 g

AT
g

g Sabu
o the, Reguibie o Koeea 1L084
MDA AT
FAX o3 41 8D

2 1% W5 8 DATE jor COMTRALT 0L 4 BATE]

72 12 maume nam

0T LI Lnpbmipn. Tt atrariansss
Reme s Fan smumber i3 <31 HaiTi58)
Peguer's E-znd i reeniplaipp ey

5 MOTET PARTY
Prardan
Trpeaiereeg I
1432 4 Ayt

The tesatane
v-stersfichadar o

. PORT On L caoms
CHEN KOREA ARPCRT
 casmmn

[+ rmas perTmarion
SEHFRCL AIRPOAT NETHERLAMDS
[+ L o 08 BOUT

T e 13 St na T GASCRBTON (8 0Dh

ROSE OF SHAROW

URLUSUR At

DD G-BGC S OF AT TAMHONG | TRAR TAD  TAMRLET DR T I
DS G SHANCH YAODURON | VRN 063 ISARLES DALY

Time of Shopmants Within 28 érva wher secepr of 1T e LT
Placn o Shigmmst: bnchean pert, EXW

Torma of Buymuse: 100% 777 m ateance

Packing: Bspart Stadaod Macking

ooy qualitg; 100% raw Brand

T

Fig. 17. Commercial invoice for export to the USA and Europe.

6) 3l +F=S 93 packing list

20173 11€¥ 279 U&= Plantipp BVE ¥ 33t A53

25054 TS T wEL

Fig.

ir %

==

AABFATH(AE 18).

PACKING LIST

HAEH S 194

L SAPERIERPOATER
RESEARCH CEMTER FOR HEISCUS & TIGER LILY
Shim, Kipung-hus

149-2, Vangriyeing 33, Secnghwan- suy. Seobuk- g,

0. mivonce wo & BiTE

ELTHERE o3

Chwarat-i, Chungchmangnamn-do, Regublic of Korss 31004
MP 42 10 53184710

FAX 402 41 BEBTID

.

3. LS MO, & DATE jor CONTRALT 0. & BATE]

T MELIAS
Puasupe BV
Bruma 71

LA IR0 BN

3AD1 L} Unsatsten. The
Reinter’s Fax munber is

Hamesncs 11 mEManns
=31 308875561
Peetnier s E-mul i resmerdiplantipp. eu

g wracal
D902-00-S00( oSS OF SRANCA SAMLIONS | YEAROLD  SAMPLES OMLT)

290 e e it vl
noss of | v s =3 cai 20 e e —ld ]
TOTAL SO va - —

Tima of Shipmant: Within 15 days shar recegt of T/T or LT
#iace of Shipment) Incheon port. EXW

Tairns of Payraant: 100% T/T in sdvancs

Packing: Export Standard Packing

Goods guality: 100% nane brand.

18. Packing list for export to the USA
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7) AArES AT HEAGA S FEALIEF
FHOE $E3517] T FEALLTH A A2 A=dgSAME

(1" 19, 20).

ko

Fig. 19. Phytosanitary certificate for export to the Europe.

Fig. 20. Declaration of export declaration for export to the Europe.
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6. ATAFHOIN ST oAUy LH s

=51 29 FH S0 SAAE | EFHE
‘Floru' A D 2001 | PP12196
‘Marina’ A A Ak 55 2002 PP12680
‘Mathilde’ Hl AL A k8- 2002 PP12660
‘Notwoodone’ TEAMA REHE k5 2002 PP12619
‘Notwoodtwo’ A A Wb 2 k8- 2002 PP12612
"Jodi’ ull & A EHo| & 2006
‘Bricutts’ WAl A JEE 2 ol W o] §F 2006 PP17416
‘Andong Two’ a7 HE £ ol 2008 PP19547
‘DVPazurri’ Chanc W FFF 2009 | PP20563
‘Notwoodthree’ A A b o A5 2009 PP20574
‘America Irene Scott’ OFAFEA| o} %W o] 2009 PP20579

- 2016 wl= B Auohel A #efE 'Lil Kim', 'Lil Kim Red’, 'Lil Kim Violet’, Ruffled
Satin® F23t ¥ ZEHE A w F33 2= 10045 o) dvf <4

Shim Kyung Ku

1015-2014 Royaity Reparting 7/1/2015 - 6/30/2016 Aest 82317
[T Royaity Detadl e Plard Provection Casts Te-Date for LIL' K o 19,547
Hilkissus “Antong Two' [Mlants Sold |Reyeity | Fayment Due Hilsiscus "Antorg Twn' che® 1399
[ Frowan Winners ColorChoie Sebn %248 | 001 SLABE 77 | [US Patment Conts 22,700 00 Puid by Breedes] $299.01
Plant Protection Cest Currmt Yo 157 18!] Canadian Hreedur Nights 4 41014 Paid by freecer] 5147000
Forgaity Payment Dus W Sreader 1329 | [Totad Proteston Costs To-Date JRTENT] Total Due From Sresaer| £2.170.00
Phant Protection Conta R (5237081}
el of mcmﬁ [} gﬁ_l
LT N RED Rayalty Detal af Mant Protection Casts To-Date kar LIL' RINF= RED (¥ 17,198
Hilsiscun ‘SHIMRRIE Mlants Soid |Royaity | Paymant Bue Hiblscus SHIMIRIE' chral
Prorenn Winners ColorChoics Sabes 3200 | 5001 5194208 | (S Patent Costs 3291500 Pt by Brescier] 497187
Pt Protection Costs Cierem Yasr [5774.51)] [Canadian Bewaers Rights $643 60 Puid by Brescier| 521510
[Reyatty Payment Due to Breader $THI85 | [Toksl Protecton Costs To-Oste | 5156040 Tistal D From Brawcder| $1186 75
Plant Protection Cots Recovered] (51, 186.7%
1 Bt of Protection Cotts Cwed] mu:n|
L I VIOLET Royaity Detail of Plant Protection Costs To-Date fer LI KM= VIOLET pp# 16,374
Wit “SHIMAYI PMants Soid |Aopatty | Paymemt Cug Hiblsoun. ebral
Prosvan Winnars CalorChoice Sals 6345 | 5011 559780 | [US Patent Costy 1,090.00 Paid by Brewcier] 51.029.90
Pt Protection Cosh Cutres Teas 15631 17)] [Canadian Brewders fights 1.250.57 Poid by Breeder]  $415.48
Hoyalty Payment Due to Bresdes $76.61 | [Total Pratectoon Covts To-Date | 54 ME57 Tootal Dus From Breeder] 5144518
Piant Protection Coas Recowerad| (51 4459 38|
Ml of Protection Costs Owed| (50,00}
RUFFLED SATIN® Royaity Detasl uf Plant Protection Costs To-Dute e RUFFLID SATING pe# 16,222
Hibsinrun THEMCE] Plant Seid D Wilsiscus ‘SHIMCRY
Prowen Winners ColorChics Sales 1504 | $0.18 $345 80 | [US Patent Tosts $2.915.00 Puind bry Brmedder S8TLST
Plant Profection Costs Curmeat Tesr @ Canadn bresoer Aighn SeTenz Puid by Breeder]  $33493
|Reyary Pwyment Due o Broeder $92.29 | [Total Protection Cots To-Date | $1,585.82 Total Due From Breeder| 5119649
Plant Protection Costs Recowered| (51,196 &
Bal. of Protection Costs Owed| __ (50.00)
Total Royatty Fayment to Breeder L% E0)
‘Withhalding Tax 15% {S65.86)
Total Royalty Faymont Less Withhalding 1,204.28
11/15/2016 Page Lof 1
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Rose of Sharon - White ChiffonTM Rose of Sharon - Violet Satin
Zones: 5-9 Zones: 5-9
Starting at: $24.95 Starting at: $24.95

Ros of Sharon - Sugar TipTM Rose f Sharon - Minerva

Zones: 5-8 Zones: 5-8
Starting at: $29.95 Starting at: $49.95

Rose of Sharon - Lavender ChiffonTM Rose of Sharon - Freedom

Zones: 5-8 Zones: 5-8
Starting at: $29.95 Starting at: $49.95

Rose of Sharon - Diana Rose of Sharon - Blushing Bride
Zones: 5-9 Zones: 5-9
Starting at: $49.95 Starting at: $49.95
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Rose of Sharon - Blue Chiffon Rose of Sh-aron - Aphrodite
Zones: 5-8 Zones: 5-9
Starting at: $24.95 Starting at: $49.95
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1) ‘Lil Kim’ (Miniature Rose of Sharon)”

gyt Z3kel FZE7F v =3 Ayt LR EFEYdH AREES vzl H
ZEEE By FYT Adu FF3t 21FF 'Lil Kim' (Hibiscus syriacus 'Andong Two')
Yy A FF3 AEE ks 1[IV 20069 vl 2 Ayt A A E EFEYE HF
AEW Ll Kime 2 3w ® Aot}

SO0PP19547P2
.
o2 United States Plant Patent (0 Patent No:  US PP19,547 P2
Shim (45) Date of Patent: Dec. 2, 2008
(54)  HIBISCUS PLANT NAMED “ANTONG TWO® (52) US.CL TR - PI./257
S8 Fleld of Classification Search i Ph./257
(509 Lotin Nome:  Hibiscus syriacus ¢ "| g | Y ARy e bt
Vaeletal Denominstion: - Antong Two Sev application file for complete search history.
(75)  Inventor:  Kyung-Ku Shim, Yongin (KR) Primary Examiner—Kent 1 el
(731 Assignee: Spring Meadow Nursery Ine.. Grand (14) Anorney, Agews, or Firm—C. A, Whealy
Haven, M1 (LIS) (57) ABS TRACT
(*) Notice Subject w any disclnimer, the term o this . . i .
potent Ib exiended or acusted under 35 \.m.ll and distinet eultivar of Hibisous |'|.||nl named ‘Antong
PR Two', chamcterized by its compact, upright and ourwardly
LS. 154(h) by 0 days ‘o H
S : spreading plant habit, freely branching habit; dark green-
(21 Appl. Mo 118999,275 colored leaves, small long-lasting white-colored flowers
= gishls with red purple-colored centers and venation; and good gar-
(22) Filed Dec. 4, 2007 den performance
(51) e, €1

AOIH 540 (200601 ) 1 Drawing Sheet

2007958 #Avj= 7] Al 8] 5¥€E7FA] Spring  Meadow Nursery, Inc.ol A
Aoz oF 1740057 ZHOW EXNIFA L A E 7 Qo) —,—%ﬁ} % 'Lil Kim'&
E ] Aol 3o

WPHAS EROZ ol A77) 5-GemE A7 AT RFA FEE 2

A 641700 A W@ Lil Kim' F38Hs ABAZEe] 30417 o] 4oE AW WelE A%

slol gtk EFA7E A WA ol Aol 109744 ALHE A AW =
[©)

819 3717} P2 T8 AYged 4 WA AR, 717F Im W9 9
Selol A sk do € 5 ok AF7A v A== 5
5 =

olg¢
FFl =l FEFEFsHL AvlE A2 olvle]l Ao, Lil Kim’
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FaA, O CHSY 5 119 FFel SsEds s w=solA AR Fol vk &g
nsfet A 2AFE AR AMEEIY & "Manual of Woody Landscape Plants
(Michael A. Dirr, 2009) el % 'Lil Kim'e] 47} At

i
R

2) LiI" Kim™ Red

2004 AAdistaol A g @30 FFo] 20139 mle AEZY vlkg BEE3IAL
(Spring Meadow Nursery Inc)ol &% vl= 2 sl A A syriacus 'SHIM RR38' 2
58 B Axd S AAsAH 2016 "= 533 (United States Patent and Trademark
Office (USPTO))el 5319 ((US PPAF)# #u5E (Lil' Kim" Red)g draoH,
Autt 2794 (Canadian Food Inspection Agency)dl A= #3535 (Can PBRAF)#
AESE (Ll Kim" Red) & 41383t

AV O T
US 20166275267P]
n9) United States

12y Plant Patent Application Publication o) Pub. No.: US 2016/0278267 P1

SHIM a3y Pub. Date: Sep. 22, 2016
(54} HIBISCUS PLANT NAMED "SHIMHER2S Publication Classification
(T} Applicans KYUNG KB SHIM, CHEONANS] LR T
(KR} AGITE 5000 {200,017}
(51 Us.OL
(72} Inventor:  KYUNG KU SHIM, CHEONAN-5I (1551 G — I B
(KR}
(57) ABSTRACT
(73} Assipnee: SPRING MEADOW NURSERY INC.,
GRAND HAVEN, MI(US) A pewh omd distinel cofivar of Hibisoug plant named
SSHIMRRIR®, charmcteriosd by its selatively  compact,
(21} - Appl. Mo 140545051 upright to outwandly spresding plant habit vigorous and uni-
form growthy habil; fowers with reddish purple-colored petals
(22} Fibed: Mar 19, 2015 with dark rid-eolorod centérs: amd good ganden performanee.

3) Lil' Kim™ Violet

2010 FIstepRug Ao A hder s FFol 20119 WlE AEE AR
H 53] A} (Spring Meadow Nursery Inc)oll &% o] vl 2 sjyttel X H syriacus 'SHIM
RV242 53 2 AuxdS A AT 20161 v+ 533 (United States Patent and
Trademark Office (USPTO))"H 5355 (US #26374)3% H4ESE (Ll Kim" Violet) &
stom, Ayt 4#E 7494 (Canadian Food Inspection Agency)dldE #£5% (Can
PBRAF)# %55 (Lil KimTM Violet) & 214 st oh.

USOOPP26374P

un United States Plant Patent (10, Patent No.: US PP26,374 P2

Shim (44) Date of Patent: Feb. 2, 2016
(44 HIBINCUS PLANT SAMED *SITIMRV 24" ($2) US.CL
LIS 257
(3 Lam Name  Nibivewy spriecas INI L
Virietal Desomination  STIMEYV24 (38)  Fiuld of Clamification Search
LS 25T

T Applicant: Kywag Kn Shim. Yomgin (KR Beoc application ik lor complote wearch history

|

T lvenivd 3 ot (1% -
[ ventor:  Kyung Ke Shim. Youngin (KR Privmciry Examiner — Anne Granheng
(

(T3 Amignoe: Spring VWesdow Norvery Toe., Grosd (T4) Amormey. Agew, or Firm - C, A Whenly
Haven, MI (LIS}
(57) ABSTRAMCT
(*) Notke Subjoct w any disclaimer, the term of this
patent is extender o mlimsted under 14 A mew and dotnct culiver of Hibiwr plam asmed
IR 1540k ) by 8K cdeyn SEIMEV S, chorsctonized by in nelutive o
¥ . upehgh o oulwanily spocsdiog plus habit; v
@) Appk Noz 13598439 b, ghowsy dark preen-cokored leves, flow ol
(22 Fited Ot 31 2013 oo petals aned dark red purplecolored centers and vena-
thony, powd gowod ganden perfomunce
(515 i CL
AR A2 {2000 001 ) 2 Dvwwing Shects
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4) Ruffled Satin®

2010 Fgstebue Aol g CER FEo] 20119 wle AEE wES
BE3AL (Spring Meadow Nursery Inc)ol &= v+ 2 syt A H syriacus 'SHIM
CRI'e.2 53 % AxdS AJAsAC 2016@ w5 533 (United States Patent and
Trademark Office (USPTO))el E385% (USPP #26222)% A %52 (Ruffled Satin®)<&
st o™, Myt 2EFAY94A (Canadian Food Inspection Agency)dlME #F£5E (Can

PBRAF)#} A EE52 (Ruffled Satin®) < -4t}

US00PP26222P2

oz United States Plant Patent o Patent No.: US PP26.222 P2

Shim 4%} Date of Patent: Dec. 15, 2015
(541 MIBISCUS PLANT SAMED ‘SHIMCRI® (52) US.CL
(50) Lot Nau: - iblscs e USPC s PUS2ST
Varietal Denomination:  SHIMCRI (58)  Field of Chussification Seurch
: L1 PIL/257
(71 Applicant: Kywng Ko Shim, Youogin (KR) See application file for complete search history.

{72) Ioventor:  Kyung Ko Shim, Youngin (KR) Priviary Esctininer — Anne Griibens

(78 Assignoe: Spring Meadow Nursery, Inc.. Gl (T4} Anerney, Agent, or Flrm — C. A, Whealy
Flaven, M (LIS)
(37) ABSTRACT
(*) Notice:  Subject to any disclaimer, the term of this " .
patent is extended or adjusted under 35 A new and distinct coltivar o Hikisons plant named
LLA.C, 154(b) by 190 duys, SHIMCRY, characterized by its relmtively compact and

upright to cutwandly spresding plant habit: vigorous growth
Buthit; freely branching habit; lage and ks Oowers with dark
pink-colored nndufate petals and dark rod-colored centers
and venation: and good garden perfommance.

(21)  Appl No: 13898440
(22)  Filed Oet. 31,2013

31 IonCL
AOLH 502 (2006.01) 2 Druwing Shects

- 214 -



il
Ul

ojn
o7

~
;OO

hie

o

FEAIAHo0 S

Z=of
o H

8. I[N |=

oﬁ

9. GxtNEAA ol o= A7 A

Tor

i
;_Ho

.@

‘273 8k, 053-950-5055)

A}

A A (P

= 37
=z -

1—%—;

=
=

°]9 3, 053-950-6813)

ﬁo
B

o
™

=z
-

s A5

=2 A

o]
Bo

i
A
<]
B

p=s
-

9 At A2

=
oz

- Qhd e+, MSDS, w4t

g, ITH

el

oh st

13
of

D 9234 (A

- A

B
w_ﬂo
B
T

ol
{
<

138 AT

- 215 -



- A71AA 18/4

1 957714

¥

AO

oh

TH

A7

=
oz

] 4

%

gy A9 R AAE A9ZE, At

!

% o
N
JH ~
B
~ ~
A, &o
N9 =
5 F
® <
o K
B dr
< r
KON N
=
© L%
= N o
- % i~
W
N ©
To R
(N
R G
= X0 )
=
70 = ~
—_
N @
o ™ N©
ﬁ JIL C._O

a3
O} %
g

?‘
A
7lEioF AT

%
2o
st

w™ L
3N

A 2H" (http://safe.knu.ac.kr/) |

A9rA T

;;L

il

i

Tor

A&

) ©

- ] oSt 2013

=
5

b7 AT A7 A

b

o A A

Q7

o
o

H
B

A
ol
e
W

,j/],o

o}

4,720

o
X

g
o

2014.3.~2014.8.

o
s

=2fel)

71 A 71(

ol

2z

<0

H

gl

2014

Y
-~
X
B

2atel

3,097

R of
O

2014.9.~ A A

[e]
5

gkel)

2>

71 A71(

G

IRz

o

1H

el

2014

AAZ g

)

1115

IT 3%
IT 3&2&

IE o
<A

2014.2.28.

H ANEE

A
[

Hk % %)

]

al7

AFe

20049 =

2014

1.

ol

A3

111

61

i o

Al
L

2014.9.30.~10.1

s Z71LS

| o=

7

ks

3

A

A

2014

d

2014.5.20.

2014

IE o
<™

2014.10.28.

6) ATVEFA HE 74y

3}

3% Allb= Al

1 (420%)

o
T

E

18,9457 7!

=
o

148(3,762%8), A

)
sl

81540 (14,5639), st

- ey

- 216 -



) AFHERAA AR

&}

A0z A

)

3

L

Al

cul

= ATESTAAE (W

<]

QA v A

=
=

1,100%/ 60,0003

2]

ok
=1

SR

- 217 -



10. AN Al iy HA4AH

e AR
. =7y
- =%/ Ry r eyt s . =EAAA/ | Impact | =EAALY | (GSAKR} (SClej/ore
= VA B A9y | T | 535S} Factor | /5EERY | E= WZ;
N1 o)
71e FHARRD °
A New Cultivar
Tohagol Red with
Unique Flower 225 o) .
1 | =% | Shape and Color Tih/}} ;;]i} o:ii] 2014.12.31 | ©5AA} H]SCI
through Interspecific| ™ B =
Hybridization of
Hibiscus species
Development of a
New Hibiscus
Cultivar
'Daewangchun' with X _
] ] of 7} 8¢
2 | =% | Vigorous Growth | A%t j_;;} 1°E”jj;f 11 0365 | 2015.06.30 | A4 SCIE
and Unique Red =
Eye Through
Interspecific
Hybridizatio
Various Pollen A 4]
3 | &% | Morphology in | ARU | 0 | gh 2015.10.31 | B5AAL | ¥]SCI
Hibiscus syriacus. =
A New Hibiscus
syriacus 'Mikyung' 0 5] o] of 515}
4 | = | with Semi-Dwarf T__(L T 14 A} 101];);]—, | 0.365 | 2018.06.30 | ©=AFA} SCIE
Habit and Dainty | o oI =
White Flowers
- _ Tz she} 3
5 | =% =] L ey | EEA R 2013.12.27 | @EAAL | A47315
_ _ TS -
6 | = EES TEHH g | a= 2015.11.23 | @EAAL | A5776%
e
TS -
7| E2 2 TEHH aa | a= 2015.11.23 | @EAAL | A57775
el
- Tz sthe} -
8 | =2 m 73 N j; WA | @ 2016.10.27 | BEAAL | 7163325
- Tz ket }
9 | Ex 24 N Wz | @ 2016.10.27 | ©EAAL | #16335%
e
10 | % 244 A& | At Elen 2017.12.15 | @=AAF | A6884%
_ =4
11 | ¥ =149 A5 Bk 2 s 2017.09.19 | EEALA
= 25 g2t ar FAF 9017-480
11. 7|EfALE
O3 §la

- 218 -




12. &1

MO
rel

(FE

L 7403, 1986, 783t F59 SARIL B JH7E] Al dgk A7 A3t ikl AAekel=
4p

2. Ad . 2001. F7F3t F34F 9 Hibiscus sinosyriacus 74e] FHAAE, 3ANEE 2
BEuE sS4 Aoty st vhabekel=& 128p.

3. B 2002, ZEol FF3I(Hibiscus syriacus L)ZE FHol mXEs I Medgw
i ot A AbsEel =3 86p

4. A3, 2000. F&3F (Hibiscus syriacus 1.) £99 =334 5 A2y 2 njM x4
st Aty e vhARS 9 = 126p.

5. A3, 2015, A S elA §4" FF3t 7Y 244 &S 9T FHAd

[e]
=437k Agde &) et vhAbeke) =%, 186p.
7

[oJe)
6. A784. 1979, g3 3, FF2 A7k A b= ABHE)A| 430 64-73.
7. AF sk, WA 1991, Fgste] ol #Aek A1l -84 3 Anthocyanin, pH %

co-pigmentationZ} 3} 7o) #AA - =P 5F3]X] 8(1): 182-183
8. HEst, ol71H. 1991. Fzstel stwolo] g AF T -AstHe Spectrasd
ShA . sk sk R 320 103-111.
9. AL K. 1991 WA S Wy oZ 3 Hbiscusd: A EQ EFol #sle]. A23
g3t AEAL FEHY. pp.3-15.

10, 729, 929, AdF, 257, 1976, 33 SFo A A3 -=dF, 408 2
H. rosa-sinensis$+9] s gl #dte]- A s3] x 17(1): 100-106.

11, 799, 959, "Ad%. 1976 ¥ 33 T #F A+ -xbEo A3 F3F3t
Aol #eto]- g g3]A] 17(1): 100-106.

12. ¥r& < 1993, F73 S5 #A, dA T3 v M43 deE ¥ AEAR
pp.o-24.

13. ¥Hs, 2005, 73t F5° FHE 54 2 R #3 A7 ANy .

14. Wols} 1992. Polythyelene-film mulching®} AEATEAE2Fo]7F F43t w2 2 A {0

+ ¥ ZEusty Bt 210p.

'rr‘—‘—‘

15. €714, aH A, A3 =R, 2002. 1-Methylcyclopropene®] 23 F&3t9] w3 x| w =
Q. =g A 43(3): 333-338
16. YA, 1995, FF3 FFE EA(N) -7MstA7], st 2 $3-3=des e

[¢]
7153 st=2¢E3] pp.45-46.
17. $944. 2004, 73t (Fg3te of® EA7E7). A A A=, 490p.
A7 199, 7HES Fg3t AW EE3] A 73] vk sk A AR IR, Tp.

- 219 -



19.

20.

21.

(%

22.

23.

24.

25.

26.

27,

28.

29.

30.

31.

32.

o]3 /1. 1993. &2 FF 3t Aol delA umiconazole, gibberellin AHS- B 712 W o] B350

A3 A+t it sk, 189p.
I:

QA ZE A D 3], 1993, 9 FZ 37 459D

oAt AAA. 1976, ALlgA d&ol ok A X IV, Colchitetraploid AFF=F-Z3)<}
G FZste] e std A std A Jour. Kor. For. Soc. 32: 81-98.

=)

Anderson, N.O. (Ed.). 2006. Flower breeding and genetics: issues, challenges and
opportunities for the 21st century. Springer, Dordrecht, Netherlands. p.278-289.

Egolf, R.D., Santamour, Jr. FS. 1975. Anthocyanin pigments and breeding potential in
Crapemyrtle (Lagerstroemia indica 1.) and Rose of Sharon (Hibiscus syriacus L.).
HortScience, 10: 223

Gupta, V.K. and S. Gudu. 1991. Interspecific hybrids and possible phylogenetic relations
in grain amaranthus. Euphytica 52: 33-38.

Ha, Y.M., D.Y. Kim, and LS. 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.

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.

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.

Oh, Y.N.,, EH. Yoo, WH. Kim, B.S. Yoo, EK. 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, HS., 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, HS., Y.J. Choi, H.G. Choi, SH. 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.

- 220 -



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

Shim, K.K., Y.M. Ha, JH. 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 1I): 108

Shim, K.K., Y.M. Ha, JH. 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 1I): 109

Shim, K.K. 2008. U.S. Patent No. PP19547. Washington, DC: U.S. Patent and
Trademark Office.

Shim, K. K., Y.M. Ha, JH. 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 I): 111

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 JH. Ha. 2000. New dwarf cultivar, "Andong’ of Hibiscus
syriacus L. HortScience, 35(3): 402-402.

Song, HS., 1.S. Park, Y.T. Lim, JK. 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.

Tachibana, Y. and Y. Thara. 1968. Studies on Hibiscus. V. Self- and cross-compatibility
and hybridization (2) J. Japan Soc. Hort. Sci. 37: 79-82.

Tachibana, Y. 1958. An interspecific hybrid of H mutabilis L. and H. moscheutos L.
(Studies on Hibiscus 11I). 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. N. Sakazaki, and Y. Ihara. 1957. Studies on Hibiscus. 1I. Self- and
cross-compatibility and hybridization (1) J. Japan Soc. Hort. Sci. 25: 255-260.

Van, Huylenbroeck J. 2009 U.S. Patent No. PFP20.563. Washington, DC: U.S. Patent and
Trademark Office.

Verwei), R. 2002a. US. Patent No, PPI12.680. Washington, DC: U.S. Patent and
Trademark Office.

Verweij, R. 2002b US. PFatent No. PPI12,660. Washington, DC: U.S. Patent and
Trademark Office.

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

Woods, R. 2009. US. PFatent No. PF20574. Washington, DC: U.S. Patent and
Trademark Office.

Woods, R.I. 2002a. US. Fatent No. PPI12619 Washington, DC: U.S. Patent and

- 221 -



Trademark Office.

50. Woods, R.I. 2002b. U.S. PFatent No. PPI12612. Washington, DC: U.S. Patent and
Trademark Office.

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

Technol,, 55: 13-18.

52. 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.

03. Dolezel, J., J. Greilhuber, and J. Suda. 2007. Estimation of nuclear DNA content in
plants using flow cytometry. Nat. Protoc. 2:2233-2244.

54, El Naggar S.M. 2004. Pollen morphology of Egyptian Malvaceae: An assessment of
taxonomicvalue. Turk. J. Bot,, 28: 227 - 240.

55. JL  Brewbaker , BH Kwack. 1963. The essential role of calcium ion in pollen
germination and pollen tube growth. American Journal of Botany. Vol. 50, No. 9 (Oct.,
1963), pp. 859-865.

56. 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.

57. Perveen, A. and M. Qaiser. 2009. Pollen Flora of Pakistan-LXIV: SAXIFRAGACEAE.
Pak. J.Bot., 41(4): 1531-1538.

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

59. 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.

- 222 -



o
e

oy

& 4o
N

et

shof A &=

Ces

‘?—:.]_
net7)e 7]
3. %7}2_7]1




	자생 무궁화 유전자원을 이용한 키 낮은 무궁화 신품종 육성 최종보고서

	국문 요약문
	목차
	1. 연구개발과제의 개요

	1-1. 연구개발의 목적
	1-2. 연구개발의 필요성
	1-3. 연구개발의 범위

	2. 국내외 기술개발 현황

	3. 연구수행 내용 및 결과

	3-1. 유전자원 수집 및 특성조사를 통한 키 낮은 우량 무궁화 계통선발 체계 확립
	가. 우리나라 무궁화의 유전자원 수집 및 특성분석
	1) 무궁화 유전자원 수집
	2) 우량 품종 육성 및 선발을 위한 특성 조사 체계 확립
	3) 우리나라 노거수 무궁화 유전자원 특성조사
	4) 수집 우량 유전자원 무궁화의 개화기간
	5) 수집 우량 유전자원 무궁화의 내병성 및 내충성
	6) 확보된 무궁화 유전자원의 특성조사 및 DB화
	7) 유전자원의 보존관리 및 계획


	3-2. 수집 우량 유전자원 무궁화 화분의 활력 및 형태적 특성
	가. 무궁화 화분의 발아 배지 최적 조건 확립
	1) 적정 배지 개발
	2) 배지 조성의 적합 농도 선발

	나. 무궁화의 화분 활력 및 발아율 조사
	1) 무궁화 화분의 활력 검정
	2) 품종 출원한 무궁화 화분의 활력 및 발아율 조사
	3) 우량 키 낮은 무궁화 계통의 화분 활력 및 발아율 조사
	4) 우리나라 노거수 무궁화의 화분 활력 및 발아율 조사

	다. 무궁화 화분관 신장 관찰
	라. 전자현미경(SEM)을 이용한 화분의 구조관찰
	1) SEM을 이용한 계통별 화분의 구조관찰


	3-3. 주요 무궁화 유전자원의 세포유전학적 구명
	가. 무궁화 유전자원 배수성 조사
	1) 모부본 무궁화의 배수성 조사
	2) 품종 출원한 무궁화의 배수성 조사
	3) 우량 키 낮은 무궁화의 배수성 조사
	4) 우리나라 노거수 무궁화의 배수성 조사

	나. 수집 우량 유전자원의 염색체 검경
	1) 염색체 표본 제작 방법
	2) 최적 근단세포 채취 시기와 방법 확립
	3) 최적 전처리제의 종류 및 조건 구명
	4) 우량 키 낮은 무궁화의 염색체 검경
	5) 우리나라 노거수 무궁화의 염색체 검경 및 FISH분석
	6) 무궁화 품종의 핵형분석


	3-4. 육성 품종의 기내·외 신속 대량 증식 체계 개발
	가. 육성 품종의 기외 신속 대량 증식 체계 개발
	1) 발근제 종류에 따른 삽목 효율 개선
	2) 시기별 삽목 효율 조사

	나. 선발된 우량 무궁화 계통들의 대량 번식 방법 개발
	1) 접목번식
	2) 삽목번식

	다. 육성 품종의 기내 신속 대량 증식 체계 개발
	1) 마디배양을 통한 기내 대량증식
	2) 재분화 배지 조성 구명


	3-5. 고품질 키 낮은 무궁화 신품종 육성
	가. 키 낮은 무궁화 신품종 육성
	1) 무궁화 유전자원 교배조합 및 선발
	2) 수형이 특이하여 선발된 계통들의 특성조사
	가) 생육 특성
	나) 잎의 특성
	다) 꽃과 개화특성

	3) 선발된 계통들의 후대검정
	4) 선발된 계통의 농가실증시험

	나. 2차 교배조합을 통한 고품질 키 낮은 무궁화 신품종 육성
	1) 교배조합 능력 검정
	2) 신품종을 이용한 2차 교배조합 중 변이체 선발
	3) 후대검정을 위한 번식
	4) 신품종 예비선발

	다. 3차 교배조합을 통한 고품질 키 낮은 무궁화 신품종 육성
	1) 교배 및 선발기준
	2) 신품종을 이용한 3차 교배조합 중 변이체 선발
	3) 후대검정을 위한 번식

	라. 키 낮은 무궁화 신품종 품종보호 출원 및 등록
	1) 품종명 : ‘대왕천’
	2) 품종명 : ‘삼일홍’
	3) 품종명 : ‘우전’
	4) 품종명 : ‘미경’
	5) 품종명 : ‘진선’
	6) 품종명 : ‘와성’
	7) 품종명 : ‘골드그린’


	3-6. 키 낮은 무궁화 품종의 용도별 재배시험
	가. 키 낮은 무궁화 신품종의 분화재배 시험
	1) 실내재배시험
	2) 실내재배를 위한 화분크기별 식재 시험
	3) 무궁화 조기개화를 위한 화분재배 시험
	4) 무궁화 절화재배를 위한 개화 지속기간 시험
	5) 무궁화 신품종 분재 및 분화 전시

	나. 분화 및 분재용 무궁화 신품종 국내보급을 위한 대량번식법 개발
	1) ‘삼일홍’(H. syriacus ‘Samilhong’)
	2). ‘우전’(H. syriacus ‘Woojeon’)
	3) ‘미경’(H. syriacus ‘Mikyung’)
	4) ‘WR 88’(새안동)
	5) ‘DW 1’(이중색)
	6) ‘R 155’(얼룩이)


	3-7. 무궁화 신품종의 보급 및 해외 수출
	가. 무궁화 신품종의 국내보급
	1) 무궁화 신품종의 묘목 생산
	2) 분화용 품종의 시장수요 예측
	3) 국내 판매 전략

	나. 무궁화 신품종의 해외 특허 및 수출
	1) 신품종 해외 특허등록
	2) 해외기호도 조사
	3) 최근 해외에서 개발되어 판매되고 있는 무궁화 현황
	4) 해외수출 계약체결
	5) 해외수출을 위한 commercial invoice
	6) 해외수출을 위한 packing list
	7) 해외수출을 위한 식물검역서와 수출신고필증



	4. 목표달성도 및 관련분야 기여도

	4-1. 달성도
	4-2 관련분야의 기여도

	5. 연구결과의 활용계획
	1-1. 무궁화 신품종 교배육종 재료로 이용
	1-2. 식품, 화학연구재료 활용
	1-3. 국내 사업화
	1-4. 국내 홍보
	1-5. 유럽 및 미국 특허출원 및 해외 수출
	1-6. 추가 연구의 필요성

	6. 연구과정에서 수집한 해외과학기술정보

	1-1. 무궁화 신품종 해외 특허 품종 및 판매 현황

	7. 연구개발결과의 보안등급 : 해당사항 없음

	8. 국가과학기술종합정보시스템에 등록한 연구시설·장비 현황 : 해당사항 없음  
	9. 연구개발과제 수행에 따른 연구실 등의 안전조치 이행실적

	10. 연구개발과제의 대표적 연구실적

	11. 기타사항 : 해당사항 없음 
	12. 참고문헌





