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Comparison of Morphological and SRAP Markers in
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Abstract; The tests of distinctiveness, uniformity, and stability (DUS) are necessary steps for indentification
and authorizatian of new varieties. Twenty-one SRAP markers and 54 morphological traits for DUS tests were used
for diversity analysis of 28 watermelon ( Citrullus lanatus) varieties. Average polymorphism information content
(PIC) of the SRAP markers was 0.72,ranging from 52.5% to 89.2% and the correlation coefficients of varieties
ranged from 0.92 to 0.99. The correlation coefficients ranged from 0. 50 to 0. 85 in the morphological traits test.
Cluster analysis of the banding patterns using UPGMA analysis separated the varieties into four (SRAP markers)
and five ( morphological) groups. The correlation coefficient between two markers was 0. 218. showing no signifi-
cance correlation. But the SRAP markers showed some advantages in varieties identification , which indicates to be
appropriate supplement for DUS test.
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Table 1 Materials list

145A 1458 [146A (1468 F1 142A F il S fb, H &
RFRHER T,

SRAP tRic5 | W LA TEMITREARAA
4 i ; ANTPs , Tag & ., MgCl, .10 x Reaction Buffer #4
FLEGEEEEDBEARFTRAA,
1.2 SRAP Fi

WA MR TFHEE, ETHEFLP, BE
ACHKBME 2 ~3d, Z /5 A 25CHERBEPHEFR,
FHE KD 3 o, BB A, R R 9 CTAB
%ﬁﬂ DNA[”]O

Bkt 5% L " %, I MESI Nk 2
Fim. BN A 5R#47 PCR ¥ 1, BIFE 20l R Y
fk &b, K DNA % SOng,Mg’* % & 7 2. Ommol/L,
dNTPs i B 3% 0. 2mmol/L, 5| ¥ ¥ B & 1. Opmol/L,
Tag B3 &N 1U, ¥ IMEF R 94°CHAEH: Smin,
BEWHS MERHE 94CAEY 1min 35C £ # 1min,
T2C A 1min MEFHIT; Z K 30 MEFKE
HEFEREHSICT, HAENERHFRFAE, BE
72°C #Ef# Tmin, P HEEHGH PCR =9 94°C T4
b Smin J57E 6% 5 946 BEBR 8 B (& Tmol/L JK
)P LL60W iy E T B 1K 30 ~40min EIE/R
Bk B R U R AT R R B A,

£2 LREHFASRAPS|HAS

Table 2 Primer sequences used for SRAP analysis

FS

EM3Y Forward primers
No

R 5|4 Reverse primers

K5 B #5 AR ER
No. Variety No. Variety

1 F- -2 15 BEUEk
2 &K 97-106 16 B2 8
3 LR 31-1 17 R4

4 5l 91-2 18 An-SearLet
5 Bk 26-2 19 108B

6 FE 105 20 Fa4E

7 ¥R M 2000-1357 || 21 BEOAE
8 W58 22 145A

9 HKEWHRA || 23 145B

10 ga—8 24 146A

11 EEAK—F |25 146B

12 sugar-lee 26 142A

13 Tomato-Seed 27 BEARR
14 KRE¥ 28 HAeE#

O 0 NNV AR W N =

RRREEISTTREEL =S

5'TGAGTCCAAACCGGAAT-3’
5'TGAGTCCAAACCGGAAT-3’
5'TGAGTCCAAACCGGACC-3’
5'TGAGTCCAAACCGGAAG-3’
5'TGAGTCCAAACCGGATG-3’
5'TTCAGGGTGGCCGGATG-3'
5'GGTGAACGCTCCGGAAG-3’
5'TGAGTCCAAACCGGTAA-3’
5"TGAGTCCAAACCGGTCC-3

5'TGAGTCCAAACCGGTCC-3

5'TGAGTCCAAACCGGTGC-3

5'TGGGGACAACCCGGCTT-3

5'TGAGTCCAAACCGGATA-3

5'TGAGTCCAAACCGGAGC-3’
5'TGAGTCCAAACCGGATG-3’
5GGTGAACGCTCCGGAAG'-3’
5'TGAGTCCAAACCGGGCT-3’
5'TGGGGACAACCCGGCTT-3'
5'TGAGTCCAAACCGGTGC-3

5'TGAGTCCAAACCGGATG-3'
5'TGAGTCCAAACCGGATG-3'

5'GACTGCGTACGAATTTGC-3'
5'GACTGCGTACGAATTATG-3'
5'GACTGCGTACGAATTTGC-3’
5'GACTGCGTACGAATTATT-3'
5'GACTGCGTACGAATTAAT-3'
5'GACTGCGTACGAATTATT-3’
5'GACTGCGTACGAATTATT-3'
5'GACTGCGTACGAATTAAT-3’
5'GACTGCGTACGAATTCGA-3
5'GACTGCGTACGAATTATT-3’
5'GACTGCGTACGAATTTGC-3’
5'TGTGGTCCGCAAATTTAG-3’
S'TGTGGTCCGCAAATTTAG-3'
5'GACTGCGTACGAATTATT-3'
5'GACTGCGTACGAATTAAT-3'
5'GACTGCGTACGAATTCAA-3’
5'GACTGCGTACGAATTCGA-3’
5'GACTGCGTACGAATTCGA-3’
5'GACTGCGTACGAATTTGC-3'
S'GACTGCGTACGAATTAAT-3'
STGTGGTCCGCAAATTTAG-3’
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Table 3 Morphological traits of watermelon varieties evaluated for DUS test

Fe R F5 #R FS - R

No. Trait No. Trait No. Trait

1 WFER 19 -y 32 37 RLER
2 MEES 20 EMEARES 38 REL KN

3 MENOARM 21 HEHER 39 RELBFWER
4 MWREES T 22 Bt G ARREE 40 REEKA

5 ¥R OER A 23 i UE $:2 0 41 RLFWBR
6 il 3 3 24 Kb AR BE 42 REXA
7 FH R 25 B —MEAE T RCW 43 RELRER
8 Fo e 26 M TR E R 4 REREVHE
9 FHEBE®R 27 B— MR FF BT AL 45 REEE
10 FHEBRM 28 MEAEEMAN(R) 46 REHGIEE
1 F ot B M 29 Atk 47 REH TR
12 THEM AR (KR BE) 30 FHEER 48 REBE
13 HEES 31 FHRA 49 REBRE
14 L3 Wiy 32 . FHES 50 RABE
15 xS HE 33 RELSEBHE 51 RO
16 39 4 34 REEL 52 RAA%E
17 AR 35 RAKE 53 RN EEEEY
18 KA (FEEE) 36 R 54 RPAIRK
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Fig.1 Amplification results of primer 3 in 28 watermelon cultivars
Wk trR BB EABELRE  Armows show polymorphic bands
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Table 4 Description for SRAP markers examined in the 28

watermelon cultivars

Cet g e

% &

1k ] v ﬂiﬁﬂ( ‘B—:glif.$ Hi 2%
rFe ko No.of  Percentage BRI &8
No. Totel No. polymorphic of polymor- No.of  ##&(%)

of bands bands phism alleles Pic
1 23 20 0.8696 16 0.892
2 27 24 0.8889 11 0. 647
3 26 20 0.7692 15 0.631
4 33 30 0.9091 14 0.785
5 17 14 0.8235 ] 0.747
6 22 19 0.8636 13 0.785
7 22 19 0.8636 13 0.787
8 24 21 0.875 7 0.561
9 23 20 0.8696 10 0.548
10 19 17 0.8947 10 0.849
11 19 17 0.8947 6 0.525
12 23 21 0.913 8 0.578
13 23 21 0.913 9 0.711
14 17 15 0.8824 7 0.734
15 21 18 0.8571 14 0.778
16 19 1 0.8947 6 - 0.526
17 17 14 0.8235 8 0.774
18 24 2 0.9167 13 0. 829
19 21 17 0.8095 10 0.623
20 23 21 0.913 13 0.807
21 31 26 0.8387 18 0.851
Py 474 413 — 29 -
Total
¥y 23 20 0.87 11 0.720
Mean
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2.2 SRAP B RS

BEHMREKNRATESGMRRBE
Hi. A1 P /Y 21 %+ SRAP 5| ¥y LA T F 28
HY B TR B 8 e 1 26 43 #R X 4> FF R (41 8 Tomato-
Seed Fl sugarlee 7£ i i FI BT A 21 XM 5190 ML
REBEEABAB S AEHX I ), &5
¥} ] RS HE L R B 7E 0.92 8 0.99 Z[a], HIEH
AR BREREIE (B 2) TR AR X
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B30, BAMMEERE, F21 4. AALR
TIATAE 2 X A% EEH ML DUS B &
Ff 145A .145B F1 146A . 146B 1R 47 Hb 8 X 43 775k , F)
ORI SRR ELEMBEFELENFFKFLE
X 437,
2.3 RESERESW

B UPOV MR B S 2 R ARG XA
NTSYS-PC 2. 02 {HEARFE M K E K REER, A
28 4} 76 JI A ) 22 [8] B 38 % AR 8L R 80 7E 0. 50 B 0. 85
ZE, AN REER BB E, BF 4 B8R
BESRBER AR, FHRFLE FELEUR
146B fil 142A, B4R A 2 Mt B R X 2, 2
S 145A #1145B L J% 146A 1 146B,

SRFI UPGMA 3= A M B A E (F 3) HHi R

W A A B S 0 A T L BT AR R B

54,5 SRAP IRic &R E ARF, KPP C.DAME
3HBNAE2HHEER. AAMEREL, HTH
(#H—2 HM 2000-1357 . fFH 91-2 . BRIk 26-2.
BFI05 BESSMFL), RENEBA, BT
15 8.
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Fig.2 Dendrogram depicting the classification of the 28 watermelon varieties constructed using

UPGMA based on SRAP markers
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Fig.3 Dendrogram of 28 watermelon cultivars based on 54 morphological traits of DUS test
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