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L2581 7 % ISSR 75 F Aw i 2 Hr B 1) 50 4 44 B 3L 7= 2 62 AN 4k itr, i 2 /W& N S9 %, HHbN
95.16%, BALFILRECN 0.051 4 ~ 1.000 0; 23 %} AFLP 7> FARic 2 Mk (0 50 48k, FL/= 4 49 AN 41,
HAZ A& N 4T %, HHON 95.92%, AEAHBLRECH 0.000 0 ~ 1.000 0. @i x AR AR ARS8
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Molecular marker analysis and their correlation with phenotypic trait of
Hibiscus varieties in southern Zhejiang

YANG Shaozong', LUO Youbo’, FANG Ru'

(1. Key Laboratory of State Forest Food Resources Utilization and Quality Control, Zhejiang Academy of Forestry, Hangzhou 310023,
Zhejiang, China; 2. Hangzhou Forest and Wetland Science Research Institute, Hangzhou 310022, Zhejiang, China)

Abstract: [Objective] To resolve the issues of unclear parental origins and unstable offspring traits during Hibiscus syriacus L.
breeding by farmers, the genetic variability analysis and correlation analysis on phenotypic traits and molecular makers were performed.

[Method] 50 Hibiscus syriacus L. germplasms were used as experimental materials, with the data code method, the genetic variability
analysis of ISSR and AFLP molecular makers were performed to trace the parentage of ‘local new variety’. The correlations among 7
phenotypic indicators and their correlations with molecular markers were obtained by correlation analysis, and the phenotypic traits with
strong genetic stability were selected to provide target phenotypes for the breeding of improved Hibiscus syriacus L. [Result] The
results showed that a total 62 polymorphism fragments and 59 polymorphic fragments of 50 germplasms are generated from of 7 pairs
of ISSR primers. The polymorphism rate reaches 95.16%, the genetic similarity coefficients are 0.051 4-1.000 0. Simultaneously, a
total 49 polymorphism fragments and 47 polymorphic fragments of 50 germplasms are generated from of 23 pairs of ISSR primers.
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The polymorphism rate reaches 95.92%, the genetic similarity coefficients are 0.000 0-1.000 0. By comparing the genetic similarity

coefficients between ‘local new variety’ and foreign varieties, parental origin tracing is successfully accomplished for four cultivars (No.

21, No. 22, No. 23, No. 24). It shows that there are the significantly different in 7 phenotypic traits. The mean coefficient of variation
(CV) is 46.00, and the phenotypic diversity index (H) of 50 cultivars are 0.405-2.049. The results of correlation analysis show that the
correlations of 4 phenotypic traits about petals type (PT), floral halo (FH), FR and seed shape (SS) are significant, and the correlations

of 3 phenotypic traits about FC, leaf shape (LS) and leaf margin serration (LMS) are not significant. There are significance correlations

between phenotypic traits and the polymorphism sites of molecular markers, among which PT, FH and FR possess more correlated

polymorphism sites, all exceeding 15%. In contrast, FC, LS and LMS possess fewer correlated polymorphism sites, all below 5%. The

correlation analyses indicate that this three traits, FC, LS and LMS, are not suitable as target phenotypes to avoid producing offspring

with unstable trait expression during new cultivar breeding. [ Conclusion] This study provides new research ideas and directions for the

variety certification and improving the trait stability of ‘local new variety’, obtained from the resource survey.

Keywords: Hibiscus syriacus L.; molecular marker; phenotypic traits; variety traceability; correlation analysis
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MAEYI RS HRIE, 5T AR BT (1) AH S 43 R

H# M, 4N Huylenbroeck 25 " 3 i i A A £ 74
AFLP JAHRYE M, N AR RHIE 555 508 R ]
ToAH It 55525 M AIE T 41 4y ARRERN 5 ) Hh 3 4
15 AFLP bRic 2 (o A B Mo, B 2 1)
WEB] SRAP 43 T-FRiC A 39 AN AHKE S AR 255 R 1)
AT R SR RS B AR AR A P S BT R
HE it P A ) 330 00 SR ORRF— B

AHIE 5T LL 50 f AR RE M5 R L, I AR
20 17 B 20 51 B K2 30 43 % SR Ak o R b, R A
ISSR Al AFLP 73 T-hricd #4788 4% Z HEPE0T 9T, JF
SEE AP S R N ST I 5 A6 A DG
7AN B ARR B DL T SRAP 43 FhRic it £ 2 Bt
MR e g B 1Y, BEATARF 4y FhRid 2 R B 5 B
B 2 (B A AL 23 M, DS O “ ARG it A
i AAE HAELE R ), DR AR BT 3 U5 5 i R
i AIE B LAESRAER T 7T BB AT 1A) .

| PRSI

1.1 IR

WM BT A R T 2 B 2 KA AR
FEFFIEHCER R 50 DAKE M AR (I 1D, BRI
Gk T E L EEL 22, REMER.

12 SFIREMRAE

12,1 HHRE
2023 £ 5 H, R S50 DMARBEGNF A, A
o Fop A AL B % 3 MRS A . TE U . s AN
KH—HH O, K& 50 b R/ EA—I
KB e syt RN KRS B S5 = fr
1, .
122 4] DNA $2 546
FESh 780 S, SR H s SO 2 R 24 DNA
REGRF & (TIANGEN, WEFER) #2H DNA.



166 Mook, S5: R DR b B 9 20 b 0 A SR AR 51 %6

L, ARHET GEED ¢ 2, 9EMC GEED . 3, WIS GEED . 4, CRIFET GEED 5, sl GEBED o6, ‘e GEED
7, IRRET GEED ; 8, R GEED 5 9, CFIERIE () 5 10, BN GEED 11, MEME ST () 5 12, ‘AR (D
13, R GHEED ; 14, SRS GEED . 15, FURT (EED ; 16, ‘ERPET (EED 17, BERI (RED ; 18, Wi —ET GEED
19, A5E GERED 5 20, WIS (HEED ;21 ~ 50 B TRSGERER MR, REEMFA, Bl Wk—S B2 WRETS .
1, ‘Bricutts’ (France); 2, ‘Helene’ (France);3, ‘Notwoodone’ (France); 4, ‘Oiseau Bleu’ (France); 5, ‘Flogi’ (France); 6, ‘Red Heart’ (France); 7, ‘Floru’ (France);

8, ‘“Woodbridge’ (France); 9, ‘Totus Albus’ (Holland); 10, ‘Sanchoyo’ (France); 11, ‘Hamaboone’ (Holland); 12, ‘Monstrosus’ (Holland); 13, ‘Coelestis’ (Germany);
14, ‘Kakapo’ (France); 15, ‘Ardens’ (Germany); 16, ‘Lucy’ (USA); 17, ‘Minrosa’ (USA); 18, ‘Notwoodtwo’ (USA); 19, ‘Paconyflorus’ (USA); 20, ‘Hamabotwo’ (Germany).

The varieties of number 21 to 50 belong to the cultivated varieties by farmers, which didn’t be identified and were registered from “Zhenong No. 17 to ‘Zhenong No. 30°.

1 Il AE R

Fig.1 The genotype name of Hibiscus syriacus L.
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PCR R MAA R 20 L, ZHorf045: dNTP 0.4 pL
(10 mM) , Buffer 2 uL (10X) , ER[AFI%
0.3 uL (20 uM) , DNA it 20 ng, Taq #§ 0.2 puL,
A %8 ddH,0 % 20 uL. PCR /& N 2 FF N: 94 C
AR 5 min; 94 ‘CAEHE 30s, 52 C (ISSR) 5k
50 ‘C (AFLP) & 35s, 72 ‘CHEfH 2 min, 3% 35
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1.2.5 4y FhricBdRgs it ik

P ORAT ) FE UK 1R 3% R FH Cross Checker-2.91 filt
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BRATGr, XTI CELRE 55 7 AR B AT
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AN it [ 1 3k A B 5
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M5 BAEEN 2, EREFTE2B R A RHS i
HELE R IEATINE, ISR AR E ORMEEAE
mn PR PR AR R R IR LR S
R (& 2) BT,

R 1 FEES FIICH AR

Table 1 Selected Hibiscus syriacus L. cultivars for
screening of molecular markers

%5 ELYiiES % ELYiiES
No. Variety name No. Variety name
1 A 5 BT
2 CUHATAE T 6 AR
3 WA 7 ET
4 A5 8 A1

®2 AENEEMSHFHERTMIRE

Table 2 The main morphological characters and value assignment criteria for Hibiscus syriacus L.

PEIR Phenotypic trait X5 Code bR S AE Criteria and voluation W £ 75 % Measurement method
I Petals type PT SR =1; RE=2; 2EE=3 Hill
TEHEIS Flower color FC Eé@%ﬁ?@ﬁﬁiigﬁﬁzggﬁigﬁﬁf& RS b L

144 Floral halo FH 2L =1; R4 =2; L =3; FIIl. RHS btttk
- Leaf shape LS A=1; B=2; C=3; D=4; E=5 H
254514 Leaf margin serration LMS ANEESHMG =1; SR =2; HRik =3; RBIUHE A =4 =
JSL Fruit FR H=1; J=2; =
Bl JEAR Seed shape SS BIE =1; =APIROIE =2; & =3 Bl

&

2 AREEM R
Fig.2 Leaf shape and type of Hibiscus syriacus L.
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Fig.3 The genetic similarity coefficients of Hibiscus syriacus ‘Bricutts’ and the other cultivars based on three molecular markers

£3 ENGIHSMESRRIMMEFNREELRE '
Table 3 The genetic similarity coefficients of imported
varieties and domestic varieties

g ISR SRRl AFLP 48 FhRid SRAP 4 Fhsid
N(? ISSR molecular ~ AFLP molecular ~ SRAP molecular
’ marker marker marker
| No. 23
1.000 0.933 0.894
3 No. 23
1.000 0.933 0.894
5 No. 22
1.000 0.909 0.948
9 No. 24
1.000 1.000 0.962
No. 22
10
1.000 0.909 0.945
No. 21
13
1.000 0.909 0.901

0 HdiEs A Sk 17

*, The data was quoted from the study[17].
G308 29.10 F130.44. A& Z AR S — A T
SR 2 e, BB RS E.
HEE 4 AT, 7 AR I~ a4 2 FEVE4R BN
1.096, ZZALIEFEIN 0.405 ~ 2.049, i, ez

FEPEFRBUR = e T B (e, N 2.049, K&
Rz, 40405,

x4 REMRTROMAEESIEMIER

Table 4 Variation analysis and Shannon’s diversity index

of phenotypic traits
RN FIME briizE  RRAH B
Phenotypic trait ~ Mean N Ccv M H
PT 2.24 0.88 39.49 0.987
FC 4.98 333 66.78 2.049
FH 2.26 0.66 29.10 0.969
LS 2.56 1.22 47.62 1.468
LMS 1.70 1.20 70.83 0.805
FR 1.14 0.35 30.44 0.405
SS 1.78 0.67 37.75 0.990
“F¥1E Mean 46.00 1.096

222 FEEAREF RS 54T

FaIRAF 1 7 A 3R AL IR B 247 36 4y o A
(5, i ER3 N FER S FIREE KT 1,
HitTTHkE N 68.087%. MER 1 KE, FHEE
91815, FHor b TR R0 SR S5 28k A 248 %0 3408 i
0.5 NERAHIS, VERASS 1 3 o B Rh IR A S sz
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Table 5 Principal component analysis of different
phenotypic traits

PR T ERI 2 FR3
Phenotypic trait PC1 PC2 PC3
PT 0.259 0.765 0.388
FC 0.237 -0.478 0.086
FH 0.081 0.814 -0.01
LS -0.118 -0.333 0.663
LMS -0.109 -0.068 0.812
FR 0.877 -0.278 -0.081
SsS 0.943 0.049 0.124
FIE{E Eigenvalue 1.815 1.673 1.279
ik % Contribution rate /% 25.925 23.895 18.267
AR 25.925 49.82 68.087

Cumulative contribution rate /%

i MR 2 KRG, FFAEEDN 1.673, HA7Eik
T e RAERHEREIE 0.5 A oe, UiBIEE 2 F L
Iy AR AIAE R BBy 3 KRG, R
N 1.279, Hort g A S A 4B T 0.5 4
SRAH G, VLB 3 g i AR AT I 2 A A 4
FCP AT L, AR 7 SRR
B CAEMEEI L, HA 6 MR R R IR AR

TR AR ZAEE
EES kSR

50 PR AHER T (1) 7 A B F bR 8] R AH S 1 4
e RuE 6 fron, A5 2 X8 bR i AH 2 M1k 3
WREKT (P<001) , EIfEE S5 MM, Rt
SRR 2 T3 A 2 3 IE AR DS, 1 X HRFRAOAH
SRR B R KT (P <0.05) , BIERASHp1
TR 2 0] 0 38 IEAH O, o Ath & T 48 A5 2 (] (1 4
KMV R E . BT AL, 7 AN bs 2 E B E,
N H AL, Hodr, JEMREEM 2 A KT AT
PERE A FE bR 2 (W A S A B3

¥ 4> ¥ % it ISSR. AFLP f1 SRAP" 1) £
B H 7 AR AR T M 54 4 4T
B3] 5 %A RBPOR 2B E A 2 S & E
BB R G, SR WNET R, BE
7AH, EERBMOREZMLMZEIELE T
BE 0, 45 1EAH DG ELHE AR G, BARSANR AR
EARR 4> Fhric Z B A A ], (E S A
P —3: Hoh e, 182 AR SX 3 MR
5 Fhric 2 AR R, HiX 3 MERER

23

F 6 RENDRAOMBXMED

Table 6 Correlation analysis of different phenotypic traits

IR Phenotypic trait WM PT  TEEIE FC 165 FH % LS 2RV LMS RS FR T IEAR SS
PT 1.00
FC -0.141 1.00
FH 0.469%* -0.121 1.00
LS -0.012 0.026 -0.146 1.00
LMS 0.072 0.087 -0.094 0.076 1.00
FR -0.078 0.125 -0.165 0.043 -0.049 1.00
SsS 0.263* 0.139 0.123 -0.039 0.062 0.633%* 1.00

TR FORMEMEMITE (P <0.05)
“*” means different samples represented significant difference(P << 0.05); “**” means different samples represented extremely significant difference (P << 0.01).

“akr Lo EEMEASE (P < 0.01) .

®7 BREREMRSHFIRCEMNHEXEGT
Table 7 Statistics of correlation between qualitative characters and molecular markers %

Pk s ]gSSR Iy Fhrid AFLP 73 FF5id SRAP 43 FHrid T4
Phenotypic ; mol::ular m*a:ker — . A]-;LP mol::ular rrirker — . SR:\P mol::ular r:irker — o
trait - + - Ar?u}jnt + - + - Ar?l;jnt + - + - Ar?l(:jl—nt Mean
PT 1.61 1.61 1.61 8.06 12.90 0.00 13.51 0.00 5.41 18.92 1.32 855 066 7.89 1842 16.75
FC 2.23 1.61 0.00 2.84 6.68 341  0.00 0.00 0.00 341 0.00 3.61 000 0.66 4.26 4.78
FH 484 806 1452 1.61 29.03 0.00 8.11 0.00 0.00 8.11 0.66 658 132 724 1579 17.64
LS 1.61 0.00 0.00 0.00 1.61 2.70  0.00 0.00 0.00 2.70 1.32 329 0.00 0.66 526 3.19
LMS 1.61 0.00 0.00 0.00 1.61 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.00 0.00 0.66 0.76
FR 484 0.00 323 0.00 8.06 2.70  0.00 27.03 0.00 29.73 9.87 0.00 263 066 13.16 1698
SS 1.61 1.61 1.61 1.61 6.45 2.70 541 0.00 8.11 16.22 197 526 132 329 11.84 11.50

Tooex” FORBEHEMEML (P<0.05) 5 7 FRMEBFEML (P<0.01) ; “+7 FRIEMK; “-7 RRFUHEX.

“*” means different samples represented significant difference(P << 0.05); “**” means different samples represented extremely significant difference (P <<0.01); “+”
means different samples represented positive correlation; “-” means different samples represented negative correlation. The same below.
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