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Variation in Leaf Characteristics among Hybrids of
Jeoktanshim Hibiscus syriacus L.

Hyung-Soon Park*, Yoon-Jin Cho, Hun-Gwan Chung, Sea-Hyun Kim and Dong-Jun Chung'
Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-350, Korea
'Institute of Life Sciences & Resources Kyunghee University, Suwon 449-701, Korea

Abstract - This study was performed to provide basic information of the development and breeding of new cultivars of
Hibiscus syriacus L., which have more beautiful and diverse flowers. Morphological characteristics of the leaves and
genetic variation of the leaves of two Jeoktanshim-line cultivars, Bulsae and Pyungsung, were crossed each other. The
result of the cross between Bulsae and Pyungsung are as follows: Mean leaf length and width were 6.09cm and 3.36¢m,
respectively. Mean petiole length was 1.08cm, and mean shoulder width and incision depth were 1.50cm and 0.84cm,
respectively. Mean leaf base angle was 98.56° . Leaf index and petiole length were the most important components of
leaf characteristics. Two groups were clustered in distance level 5.4. The result of the cross between Pyungsung and
Bulsae are as follows: Mean leaf length and width were 5.25cm and 3.10cm, respectively. Mean petiole length was
0.87cm, and mean shoulder width and incision depth were 1.50cm and 0.76cm, respectively. Mean leaf base angle was
107.87° , which was the widest among ten cross combinations. Two groups were clustered with seven leaf characteristics
in distance level 4.2. Group I included two small groups, and group I included four small groups.

Key words - Breeding, Hibiscus syriacus, Jeoktanshim, Leaf characteristic, Cultivar

Mo d
TSR AEES o 71wl o SES FEFE
o] SAElo] HAH o R oF 2000] Fo] RIS RHOoT &

A =05
THEC

A qlon oE & 992 ge AEHA A
3}717k0] 1009 ¥ F3F A&Eo] XAHFRA Q] 7hA] EF
s 2 AR AALL JthHFet &, 1987, F3de
F #2949 3), 1993; Harris and Harris, 1994), £3], =
7] r%ﬂﬁ’]‘ﬁh jgte Bdols R385 F9olA &35
= 7123 A SRMETE, AL E, F, FREEIR
B —1E, FEYACHR, A0, AL, TEE 528
Jo] thoFst sy} sHel HFart e A
Al A FEAL ATHY, 1988).
2ol o AlY 2] YiFe A Lof Aoy 3
33he BEE AAHE A 1005d0] A dA) HHE

4> l~>«

tH;Q

O

Jﬁm&ﬁm}rﬂr_tn\l
%

mh of (B
ol
—
Kl

o

4n334>

&E
ani

* WA XHE—mail) : parkh@foa.go kr

- 150 -

o] ®& 20| AR olRoiX|A ghgke Wk o
Zz0] /g glo] AFAA ou] T= Al LE}
2 Ao YR AR 282 Belrl A o
Sojala) BakT Gt AHoln wekd 2T WA U

M =2

-

oz A2y o] delds 2 Bot FRohAE ¢
AlA Helt AH Aozl Hito] WAL o)F
HE O $35 33 43 % 48 SAE g

B:]E
=

AR FUT A shd, B9 54 THo| &
Sojzjolyt gk, B, £38 Bl chet g ARl %
Resto] mial B 7|wo] et BEY ol ok 3}

0|2 Uehi7|E S vz friEEe L AERE 4
7} go] WAISHEE ofof h3t $Ush 2Hedat DBS} 2ol

g aolet & 4 ek
AFNA SYE TP T B ATES T2 fbts
E4E 72 AAFAH HLS AL dForpEel ©
UL WEEE SO P Folol oyt EFL 24
L %o R AYEol $ok(Y, 1986; o G, 1987; 4



R i}EH(Fl)"i A oy 72 3y, 3 9
T% 5 dAdche A _’Eqﬂ‘lﬂﬂ—‘-
T3 3tol| thgt ERAAY mea 34 MEA S

3to] ERAAE Pt oA w2 Aeks
I #gE a8Eg 2350 oy FH A g
o g At $elE78E(Numerical taxonomy)Ql
a8 L e F g*ﬁﬂ’\*ﬁ&(Multivariate method)
oA 7H g o] &8t £ 4 (Principal
component analysis)¥ (Cluster analysis)= ¥
3 sdst EHS "}E}W EFEES T ASLE ERSI=
FE AAS T 5 S

5, 1993) °]
a-c]"r 2] E_g]

=
T

At

=4 =

_HToEE ©

1__ = o
‘I‘Ac—}“'\::

Aoz *374%:}.

Atz o2 Bk Aulstr)e PR FEgo)r) g
of 7I24RE o] & Aot &
HA Qo 2 B 724 o]g3ty] 3t gyl 4
271 £ E T JQI(H, 1994, 1996), olu] YFM= FF
37 Ad 55 EAS o|&sto] 7t24E A)REke] AW
E2RY 2 ARE Atk gHE Ao ME N8
kA A &2 BEslol AE 137} BAEe] ojn] I HE
Holof o3| Mg EFol SA% o B oA A 7}
Aol AAEeH, HdAZer Buy Wiy Ty
A L T3] 3 EEE ol &3t B4 EFE 54
sl 4o 04%501 Ss| AP QIopE= Fgst
Azl 1993; A 5, 1999).

apebA, 2 oaﬁLoﬂﬁlé Al A T2 B9}
el FEugE Bt &

&S A~ 1 1
T e BEHeRE

il

Llsu

o

N

by}

[s]

SAE MRS PO R Ui e

Al

[e;

l

A Bgs £33 aiRdEe g 54 ¥l

A& o3 2

71 &M (Bulsae)

= %%8 1984 AHA PESFTATE FHY EF
oA 47 & 1IFFL2RE AF - SET S
5’-"“*1 1985 of| 337HAE Adgt & 1990d 9] g £
shdslof A A Adrslel W E Aotk 99 A7+ BEF
oM PAGEEE)= F2 dAFEEM 7P GAEER)
2 7 ARGkl 272 A "ol AR A=
HEolt} £EA4E 40W R tha FI Y= Folrth

h HA(PS80-1, Pyungsung)

H Zx0 AR TachibanaGGrfEE )7t AHES(H.
paramutabilis)¥ F33te] £7twoz K45t A

0104883 £3Folct. 42 & HOE AR+ 9A43
(HER) ol JAGEERS FHgolty, Azto] ol Alsti
A elettae 29 FREA Y 23 "ok, 3 A=
36U A At Fold 7R = AR o] 21 &
AfEED7F & Wgsle Hog fAaAdol £33 #AHAE
Hetlie 40 o

2) 287+ ity

2 R 3 A B33 E508 de
4 A = EA(Bulsae)2t B4 (Pyungsung) E5S A

AEE 1997d Al S ARt &
hFe = sticTable 1).

3) QIE

Q5 muj= 19979 795 89 2A oS NI £
Foee 91t BT AT & wlEEE Y E}

o TT=E

SAE IHAREES

A0
==

- 9A WUES FRHOR TR S OFBYR G B ol UH oA WA YT SHste B sEg
&t Fst EFY K47 Al Basdt 7z ARE AT Femio] 28E F A B RE A3 2HS ‘:*0}
St AEF P53t 4 7he S AAstA skt 2~3Y & AR EE AAshs PR AAska s
7+ av) SA4E $3he] 19989 gkt dF el
Mg 3 9 ot wej=d wedis o ZAE d FAHe Poks
5= Table 2°] vrebd 22 2ot
AR 2 ATolME 38 o FAE 7 wujEPER
) 2524 29 U 54 stof g2 RPFUNRE 3 AT YARES Yo of
2 AFollA wHfE Tt FaEte] ¢ EAES T =i 22 AP gstod 1o} FeH B4 9 fA4
HOoR nAsax A4 74 AR F59 4 AL & Ho| 5-& ARt
Table 1. Design of Jeoktanshim kind cross combination.
Replication of
Cross combination Abbreviation
tree(flower)
Jeoktanshim's Bulsae X Pyungsung BP 10(30)
hybridization Pyungsung X Bulsae PB 15(45)
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Table 2. Summary of artificial crossing results by cross combinations.
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No. of No. No. No. of No. of No. of
Cross flowers of of seed Germination Individual Selection
combination pollinated capsule seed germination rate(%) tree tree
(Ea) (Ea) (Ea) (Ea) (Ea) (Ea)
BP* 32 6 105 63 60.5 25 10
PB 33 8 153 87 569 20 15

* Abbreviations of cross combinations referred to Table 1.
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Table 3. Leaf morphological characteristics of 10 seedlings in BP cross combination

Characters LL LW LI PL Sw ID BA Leaf

No. (cm) (cm) (cm) (cm) (cm) form
BP-1 5. 46¢d* 361b 151f 0.98cde 1.56bc 071e 86cd N-1
BP-2 5.20d 2.8% 1.81cd 0.62f 1.54bc 0.34f 83d N-T
BP-3 591c 3.22cd 1.84c 0.82ef 1.16d 1.60a 93c W-1
BP-4 6.77b 3.12cde 220a 191a 141c 0.90de 81d N-TI
BP-5 591c 3.45bc 1.71cde 1.13cd 1.36¢cd 1.12bc 114a Ww-1
BP-6 5.69cd 3.45bc 1.65def 0.87def 1.57bc 0.94cd 114a W-1
BP-7 7.49a 426a 1.77cde 1.18¢ 2.30a 0.48f 103b W-1
BP-8 544cd 3.36bc 1.62ef 0.90cde 1.52bc 0.74de 114a W-1
BP9 7.04ab 3.31bc 2.13ab 144b 0.83e 121b 108ab W-1I
BP-10 5.99¢ 297de 2.03b 0.95cde 1.74b 0.34f 91c W-1I

Mean 609 336 1.83 108 1.50 0.84 98.56

SE 0.09 005 0.03 004 0.04 0.04 151

*Different letters indicate Duncan's multiple range tests(Significant at p<0.05).

Table 4. Eigenvalue and its contribution obtained from principal component analysis of leaf morphological characteristics for BP combination

Principal component Eigenvalue Difference Proportion Cumulative(%)
1 24602 04271 03515 35.15
2 20331 03945 0.2904 64.19
3 1.6386 1.1454 02341 87.60
4 0.4933 02258 0.0705 94.65
5 02675 0.1603 0.0382 9847
6 0.1072 0.1070 00152 99.99
7 0.0001 - 0.0001 100.00
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Table 5. Eigenvector associating to eigenvalue obtained from principal component.

Leaf characters Prin 1 Prin 2 Prin 3
LL 04058 0.5168 00158
LW -0.1484 0.6100 0.2690
LI 0.5621 -0.0286 -0.2765
PL 0.5296 02583 -0.0540
SW -0.3460 04773 -0.3332
ID 0.2915 -0.1920 0.5881
BA -0.1107 0.1691 0.6254

Table 6. Eigenvector associating to eigenvalue obtained from principal component for 7 leaf morphological characteristics by 10 seedlings in

BP cross combination.

Principal component Prin 1 Prin 2 Prin 3
No.
BP-1 -1.4039 -0.0936 -0.2732
BP-2 -12676 -1.5863 -1.7547
BP-3 05228 -1.3952 1.0613
BP-4 2.8498 0.2504 -1.3886
BP-5 -0.1426 -0.0530 14377
BP-6 -1.1052 -0.0288 10977
BP-7 -0.6153 3.6784 -0.3157
BP-8 -1.3345 -0.2841 0.8140
BP-9 2.5996 -0.1228 1.1229
BP-10 -0.1031 -0.3650 -1.8013
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Fig. 1. Scatter diagram of 10 seedlings in BP combinationbased
on principal component 1 and 2.
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Fig. 2. Scatter diagram of 10 seedlings in BP combinationbased
on principal component 1 and 3.
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Fig. 3. Cluster dendrogram of 10 seedlings in BP combination based on 7 leaf morphological characteristics.
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Table 7. Leaf morphological characteristics of 15 seedlings in PB cross combination.

Characters* LL LW PL Sw ID BA Leaf
No. (cm) (cm) (cm) (cm) (cm) form
PB-1 4 98ef** 3.08cdef 1.62de 0.40h 1.37cde 1.16b 1184a W-1
PB-2 6.79ab 421b 1.61de 1.582a 2.74a 0.33f 119.6a W-1
PB-3 4.43fg 2.95ef 1.53e 0.49¢gh 1.35de 1.01bc 119.8a W-1
PB-4 7.36a 4.69a 1.59de 1.40ab 2.06b 0.96bc 120.8a W-1
PB-5 5.78cd 3.33cde 1.74cde 0.80defg 1.64¢ 0.63de 114ab Ww-1
PB-6 5.46de 2.38h 2.32a 1.24bc 1.14ef 1.08bc 89¢c N-TI
PB-7 6.30bc 348c 1.81cd 1.07cd 2.02b 0.86cd 108b W-1
PB-8 3.82¢ 2.30h 1.66de 0.55fgh 1.10ef 0.62de 111ab W-1
PB-9 5.70cd 3.10cdef 1.84cd 0.85def 1.33de 149a 117ab W-1
PB-10 399¢ 2.2%h 1.75¢cde 0.56fgh 0.88f 0.90bc 94c W-1
PB-11 4.82ef 3.04def 1.59de 1.18bc 1.55¢d 031f 107b W-1
PB-12 4 .90ef 2.86fg 1.72cde 0.74efg 147c¢d 0.36f 98c W-1
PB-13 393g 3.38cd 1.17f 0.35h 1.10ef 0.82cd 112ab W-1
PB-14 5.10def 251gh 2.12ab 0.82def 1.34de 0.34f 92¢ W-1I
PB-15 5.44de 2.88fg 1.94bc 097cde 1.48cd 0.52ef 97¢c W-1
Mean 525 3.10 173 0.87 1.50 0.76 107.87
SE 0.10 0.06 0.03 004 0.04 0.03 1.18

**Different letters indicate Duncan's multiple range tests (Significant at p<0.05).
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Table 8. Eigenvalue and its contribution obtained from principal component analysis of leaf morphological characteristics for PB combination

Principal
Eigenvalue Difference Proportion Cumulative (%)
component

1 3.5098 15198 0.5014 50.14

2 1.9900 0.8826 0.2843 78.57

3 1.1075 09130 0.1582 9439

4 0.1945 00552 0.0278 97.17

5. 0.1393 00851 0.0199 99.16

6 0.0543 0.0496 0.0078 99.94

7 0.0046 - 0.0006 100.00

Table 9. Eigenvector associating to eigenvalue obtained from principal component
Leaf characters Prin 1 Prin 2 Prin 3
LL 04779 02107 0.2696
LW 04965 -0.1965 0.0024
LI - 0.0969 0.6226 0.3700
PL 0.4046 04061 00253
SwW 0.5066 00776 -0.1624

D -0.0616 -0.2635 0.8676
BA 0.3027 -0.5376 0.1037
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Table 10. Eigenvector associating to eigenvalue obtained from principal component for 7 leaf morphologica 1 characteristics by 15 seedlings

in PB cross combination.

Principal component ) .
N Prin 1 Prin 2 Prin 3
o.
PB-1 -0.5349 1.6613 0.8669
PB-2 4.0862 04339 -1.0915
PB-3 -0.7116 -1.8073 0.2555
PB4 3.7029 -04746 0.8122
PB-5 0.6765 -0.1988 -0.1648
PB-6 - 1.2060 2.6482 1.6307
PB-7 1.5038 0.5055 04642
PB-8 - 1.8982 -0.6956 -0.6737
PB-9 0.0844 -0.6967 22028
PB-10 -2.5994 0.1427 0.1014
PB-11 02550 03174 - 14191
PB-12 -0.7091 0.5950 -1.1814
PB-13 - 1.0968 -2.5539 -0.8372
PB-14 -1.2345 2.0476 -0.6279
PB-15 -0.3183 13977 -0.3383
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Fig. 4. Scatter diagram of 15 seedlings in PB combination
based on principal component 1 and 2.
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Fig. 5. Scatter diagram of 15 seedlings in PB combination
based on principal component 1 and 3.
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Fig. 6. Cluster dendrogram of 15 seedlings in PB combination based on 7 leafmorphological characteristics.
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