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Genetic Diversity Analysis of Bitter Gourd Germplasm
Resources Based on SRAP Markers
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Abstract:61 pairs of SRAP primers with rich polymorphism and good repeatability were chosen from 144 test-
ed pairs and used to amplify genomic DNA of 43 accessions of bitter gourds. A total of 2078 amplicons were ob-
tained of which 863 (42. 11% ) were polymorphic, with an average of 14. 15 polymorphisms observed per primer
pair. Cluster analysis was conducted using UPMGA method. It was concluded that the genetic similarity among 43
bitter gourd germplasms ranged from 0. 50 to 0.95. All accessions were clustered broadly into two groups at the simi-
larity coefficient of 0.65. The first group included wild accessions and the second group consisted of semi-cultivated
and cultivated accessions. The second group was further divided into five subgroups at the similarity coefficient of 0. 80
(L2). The L2 division reflected a high correlation between genetic diversity and fruit characters, sources,and geo-
graphic distribution. The first subgroups was further divided into four groups at the similarity coefficient of 0. 83,
broadly divided into oblong bitter gourd, triangular bitter gourd,fine-ridge and rounded wart bitter gourd ,and acute
or obtuse wart bitter gourd. Classification results turned out to be closely related to the traits of presence or absence of
acute wart,width of ridge ,wart shape ,and fruit color. It was speculated that acute wart bitter gourd is a primitive type.
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Table 1 The cultivars sources and its main characteristics in the study

i Zp s [esii) FERR G s WA b FER

NO. Material Origin Main characteristics No. Material Origin Main characteristics

1 [EAREREPIN G2 MR TCTR  ERIE sk || 23 e AS=2 sk FBE TR, KR IRak
2 A1 925 g Wb TCH , eIl IRek e || 24 VST sk Ml oo, KRE , kat
3 9814 SN RISk || 25 44 )i e i 2 R KR, A6
4 BRI T i3] WA, KT st @ || 26 SHRABREIN & R SR , 6

5 DY Bk 1120 T UG BT ke || 27 978063 I M ICR , KB, a6
6 MW —SH N HoRFET MO, KR e || 28 KK 13 5 MT Hb IO, KRS, 4 (0
7 i N M MW IO AT IR || 29 UX203 il Ml o, KE , kat @
8 LER=T)IN i3] Mk IO, e ek @ || 30 978061 Il Ml Too , KARIE ket
9 VA% T MR IO, KIE et @ || 31 R TR-1 gl HLb IO, R, 4 (0
10 ERUWAS Il Mk IO, KHRE e @ || 32 LR P -2 oRPE.  HARTOE, AR G
11 ZYUX T TR, KBIE ekt | 33 MR TI M L N b I A S
12 [EERGEIIN il KW IO e 2kt || 34 LR TA hang| AN R IR, Y, 4k e
13 A 426 AR e BB, KB, A || 35 £IFFRTH SN L N R e A S
14 HEPHE-6 HORVE. MR YA RER G || 36 MS ik F Il 7 (NI e 5 A S
15 EaE ST SaPIN mMT T, KB, st || 37 DY951 T [ N b I S A S
16 3k p§iE-3 IokvEW MM TR, KB, || 38 68121 LM i LR L A )
17 e+ ik M TOH , KB, st || 39 62111 117 [ N P S A S
18 978067 I BT, KBIE, a6 || 40 I B AE I ] PR LRI 2 A
19 REBHRAKIN SN KR, BIHIE , e 41 0417 Wk QbR R RIE IR
20 7R 42612 eS| BB, KABIE ekt | 42 472113 I [ N bR e S A S
21 ESEIIN I NIRRT, IR 4k (@ || 43 AR 426212 eS| e AR IRDRT , KARIE , TRt (0
22 980822 T BRI, EHE , a6
1.2 #H/KEELH DNA =ZE — A, R 43 fyE IREEI 2H DNA 3047973 .

A5 b R R A K T it ) 4 B e, R ek R
CTAB B HUEE 20 DNA®) ) DL ADNA ¥ h =
B, 1. 0% BB E B FE UK KL DNA ¥ B8 5 4
R4 ddH, 0 R B2 50 ng/wl VEHBHR DNA | 17k
T -20 CUkA
1.3 E/REFEZH DNA B SRAP-PCR ¥ 1 K H ik

FEER e 224 g 57 1) SRAP I 1k 2 3Ll =2

A5 i A SRAP 5195 i B4 6 i, ik
PCR I A& F K 20 wl, H b % 0. 2 mmol/L
dNTPs 0.4 pl.0.3 pwmol/L 5[4 2.4 pl.50 ng FAR
DNA 1 pl 1.5 U Tag BETME0.3 wl 2.0 pl 10 x buffer
2.0 pl.1.5 mmol/L MgCl, 1.2 wl FI ddH,0 12.7 pl,
SRR A 94 C TR PE 5 min;94 °CAEPE 1 min,
35 CE M1 min,72 CLEMf 1 min,5 PMEH ;94 CAE
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1 min,50 CE 1 1 min,72 °CZEM 1 min,35 PME
M8 72 CHEM 10 min, I 6% A3 D s B M it
BRI 3 25 PCR 724, FRUK 2 Pk 0.5 x TBE, HE
JKELE 300V, If(A] 2 h ARG,
1.4 HBEFITREESW

B IKEE 1 100 ~ 2000 bp 18 F P9 35 B EL AT
EEMIMSIER 1, F— 0 EJERAFAHIENO,
FH A B 0 A1 JRARHRE . GeitRixs 51 43 i i
SRR Z S M4 8. JH NTSYS-pe(2.10) %k
A SimQual P27 AR RBUEFE, L Clustering
¥ B SHAN #£47 UPGMA ( unweighted pair-group
method with arithmetic means, Jf ITAL AL S 23 ) B

%2 SRAP L TiSI#EFES

2 FH Tree plot B AL RIS M 4T R
2 HRE5HMH

2.1 SHMESIHITHIE

DAURS 2290 1 KR T 37 TN A8 R AR 426212
T 2295 1 B4 P R T I 1 28 & 472113 FLE A
WrHL 2R 95 B E 37 )R 0417 R RERL, XF 144 X
SRAP 514 A AT 2 & M0k, BT F A9 R g5
YIFSILZE 2, M 144 X159 rhifi e e e i 14 4%
WEW 2 BMHR 61 X5 Mdla (£3), 25k
SIYIHR R 42.36% , 3738 Be i R /NEE 250 ~
2000 bp Z ], #5514l & 04 A5 R LA 1,

Table 2 Sequences of for ward and reverse SRAP primers used in this study

519 LS IFEN(S -3") 5% U EI(5-3")
Primer Forward primer sequence (5’ —3') Primer Reverse primer sequence(5’ —3")
mel TGAGTCCAAACCGGATA eml GACTGCGTACGAATTAAT
me2 TGAGTCCAAACCGGAGC em?2 GACTGCGTACGAATTTGC
me3 TGAGTCCAAACCGGAAT em3 GACTGCGTACGAATTGAC
med TGAGTCCAAACCGGACC emd GACTGCGTACGAATTTGA
mes TGAGTCCAAACCGGAAG emS GACTGCGTACGAATTAAC
me6 TGAGTCCAAACCGGGAT em6 GACTGCGTACGAATTGCA
me7 TGAGTCCAAACCGGTGC em7 GACTGCGTACGAATTTAG
me8 GTACATAGAACCGGAGT em8 GACTGCGTACGAATTATT
me9 AGCGAGCAAGCCGGTGG em9 GACTGCGTACGAATTATG
mel0 TGGGGACAACCCGGCTT eml0 GACTGCGTACGAATTCTG
mell TTCAGGGTGGCCGGATG emll AGGCGGTTGTCAATTGAC
mel2 GACCAGTAAACCGGATG eml2 TGTGGTCCGCAAATTTAG

&3 SRAPII¥MARE4 HERMRPIIBHNZ SN

Table 3 Polymorphism in 43 samples of bitter gourd accessions revealed by SRAP primer combinations

& ki NSy Y 3 HE — et Py 3
A DRI SEREE Bt [ SEIER BEE
Primer No. of No. of R (%) wr aory || Primer No. of R (% ) SO

- . . fERER . No. of , . HROE
combination fragments  polymorphic ~ Polymorphic combination polymorphic  Polymorphic

. PIC . fragments PIC
amplified bands rate amplified bands rate
mel/eml 46 15 32.61 0.950 me7/eml0 37 14 37.84 0.940
mel/em6 40 13 32.50 0.933 me8/em3 32 18 56.25 0.955
mel/em9 38 11 28.95 0.931 me8/em5 40 30 75.00 0.973
mel/eml0 39 10 25.64 0.926 me8/em7 30 17 56.67 0.948
mel/eml2 34 10 29.41 0.926 me8/em8 31 14 45.16 0.940
me2/em2 44 15 34.09 0.944 me9/eml 44 18 40.91 0.953
me2/em8 36 11 30.56 0.926 me9/em?2 32 12 37.50 0.944
me2/em]2 29 11 37.93 0.919 me9/em5 25 12 48.00 0.928
me3/eml 32 9 28.13% 0.913 me9/ emb 34 16 47.06 0.951
me3/em2 33 10 30.30 0.914 me9/ em9 39 17 43.59 0.951
me3/em9 36 10 27.78 0.923 me9/eml0 35 18 51.43 0.955
me3/eml0 30 10 33.33 0.916 me9/eml 1 32 13 40.63 0.937
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AN B 5H IR I A IS P P
combination fragments  polymorphic ~ Polymorphic fi 2 it combination No- of polymorphic  Polymorphic AR A
amplified bands rate pic amplified fragments bands rate pic
me4/eml 40 8 20.00 0.902 me9/em]2 40 22 55.00 0.961
me4/em6 32 14 43.75 0.951 mel0/em4 32 21 65.63 0.959
me4/em8 28 13 46.43 0.948 mel0/em7 30 15 50.00 0.945
me4/eml0 45 22 48.89 0.964 mel0/em8 32 10 31.25 0.921
me5/eml 46 16 34.78 0.957 mel0/eml0 29 11 37.93 0.933
meS5/em2 40 11 27.50 0.927 mell/eml 24 14 58.33 0.944
meS5/em5 44 14 31.82 0.949 mell/em2 30 15 50.00 0.942
meS5/em9 36 15 41.67 0.939 mell/em3 25 8 32.00 0.900
me5/eml0 35 12 34.29 0.936 mell/emd 23 12 52.17 0.924
me5/eml 1 42 15 35.71 0.945 mell/em5 34 16 47.06 0.948
me6/em?2 38 15 39.47 0.948 mel1/em8 33 15 45.45 0.945
me6/em3 39 20 51.28 0.961 mell/eml0 24 12 50.00 0.927
me6/em4 41 20 48.78 0.950 mel2/em?2 23 10 43.48 0.933
me6/em5 46 17 36.96 0.947 mel2/em4 27 10 37.04 0.912
me6/em8 38 12 31.58 0.924 mel2/em5 25 11 44.00 0.936
me6/em10 36 13 36.11 0.936 mel2/em7 27 11 40.74 0.926
me7/em3 31 18 58.06 0.964 mel2/em8 22 10 45.45 0.926
me7/em4 32 18 56.25 0.962 At 2078 863
me7/em7 33 17 51.52 0.953 || Py 34.06 14.15 42.11 0.939
me7/em8 28 16 57.14 0.953

:Ihnnhcahcahcahc 2.2 ERMEHSEMST
2000bp — H161 Xf SRAP 5| ¥4 5 XF 43 {7335 I o 2 [N
41 DNA AT 79748 36438 11 2078 S35, 2854k
P AT 863 %%,Ei41.5396;qzﬁgiixjﬁléﬁﬂﬁé§ifi§
Hi 34,06 ZiHR 14,15 28, £510Z
750bp AT 43 3AE 20. 00% ~75.00% Z|H], V-3 %

250bp—g)

c¢:inbred line Qijun426212. The primer combinations

E1

BRI B R
Fig.1 SRAP pattern amplified by part of

primer combinations
M :Marker;a:0417 ;b:472113 ;¢ A48 426212 ; A2 245 FT

SRAP 52 A 43 314 :mel1/eml ~ mell/emS
M : Marker,a:inbred line 0417 ,b:inbred,line 472113,

from left to right are, mell/eml-mell/em

BMEALSBH A E R 42. 11% , ANFEBIYE L PIC
( Polymorphism information content ) {6 & 0. 900 ~
0.973, ¥4 0.939 (£ 3), HH 54 E med/
em10 X} 43 {537 IRF BT BE R 20 DNA § 4% 25 R an &
2, 0] WL 5 SR S 34 7 3 A5 1) g 20 i
A TIORN 5T [ o R A4 14 HE 5 b JTOR BT A X
B RE S 2

Gt AR 43 {7 IR ST 14 35 15 AL 2R 4L
90.50 ~0.95, -3 0.725 , 4 KB/ Rh T ) 545
HAMLL R EAE 0. 80 ~0.93 Z[a], Hh LU &2 925 5
9814 Bl ZY 5 ZYUX 22 8] i 38t A4 AR D) 22 B v
YK E] 0,941 F100.947, Ui B S8 TR 5 8] A
B B AL AR, B /D B IR 5 [B) A7 76 25 R
EREMNBILESR
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Fig.2 SRAP pattern amplified by primer combination of me4 and em10 from germplasm of bitter gourd
M : Marker; MZE B 1 ~43 1RUCH 43 433 IR
M:Marker,1 ~43 from left to right respectively are 43 bitter gourd germplasm
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Fig.3 A dendrogram of 43 bitter gourd accessions generated by UPGMA method
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FeRr v I AR [ 58 R B9 R 45 0L, UL 5 4 2
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OEEYIMG,

3 itig
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IO FH SRAP ARic Y At Sz it 327 S A it 1) 3 4%

EFHCEG LR, AR, N 144 X510 H A&
ik 61 XF, 25519 LR R 42.36% . i L

ZEDIXT 38 3 R T EA T RAPD A1 ISSR #Ric AT
iF, M 100 25 RAPD 5% 1 50 4% 1SSR 5 47 Hh i 4k
2 BMEL YA 10 %, 20 0 TR S B 10% Fi
20% , FERIRZES N 96 4% ISSR B4 ki 14
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A —J5 1, Dey %5 Fl Singh %5 R ] 29 4
RAPD 5¥)F1 15 45 ISSR 5#3E479 14, RAPD 514
P 208 Aty Hoh Z M 76 4%, i 36.54% ,
SERIREAG I 2.6 KA ISSR B1HY-
R 125 ki, Hoh 22T 94 2%, 75.20%
SRR G I 6.3 KA, kKD
FIF 15 2751 RAPD 51936y 3 H 116 4%,
Hp 2 25 4,15 21.55% , P45
Pyah 7.7 ik, BEESRSE R 14 45 ISSR 5]
Ykt 48 (315 NG JR Y DNA 818 2 AR TR
P 181 Sk, b 285 13 &, 2
YRR 62.43% FEIRAGIWTA 12.9 4%
AR, ARFgEH, H 61 X SRAP 5¥141 & X} 43
Gy I BT L A 4 DNA 4T 7471, 2y mg i
2078 iy, Z RGN A 863 4%, 1 41.53% ;-
PR LR A1 34, 1 S840 14.2 523
PERENS . AT UL I SRAP A FARicHE A, B4 %F
Sl A Y B 2 25 P U S8 T RAPD (IS-
SR B AFLP 4> T4RiC, Ifi H. SRAP SCIG ¥R o &
SMEAE W R T TG L Z AR R &R 1)
WFoT,

3.2 SRAPIRIEEBRLERSHE

ARWFTERT 43 (i R A T R 25 SRR B
Ff s [l At A2 AR LR B0R 0. 50 ~0.95, X 51
S0 Gaikwad % FIH AFLP ARic 3R 15 (14 3814 AR
RIZEIT 94 0.64 ~0.89 F10.44 ~0. 88 A,
1117 5 25 11125 5 R H RAPD 1 ISSR ARic 345 (4 1
FEARLE ZRES> 9 0.287 ~1 F10.221 ~ 1 #H H 8k
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TEB AL 8L 0. 65 Ab BT P T A 35 T 5 2
PSR L R N R X o S S 2 g |
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Pl ) o0 RIS B — Bk
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