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Genetic Diversity Analysis of Germplasm Resources of
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Abstract; SRAP was used to analyse the genetic relationships of 56 angular sponge gourds and 8 sponge
gourds from different areas. 60 pairs of polymorphic and stable primers were screened from 144 primer pairs. A total
of 1433 DNA bands were amplified, 1280 of which were polymorphic. The average number of polymorphic DNA
bands amplified by each primer pair was 21. 33 and the ratio of polymorphic bands was 88. 74% . UPMGA method
was used to make cluster analysis and result showed that the genetic similarity coefficient among 64 towel gourds
germplasm ranged from 0. 17-0. 98. The tested species were classified into 2 cluster groups with the similarity coeffi-
cient of 0. 17. The first group is sponge gourd and the second group is angular sponge gourd with two sub-groups in-
cluding long green types and short cyan types. Classification and morphological traits of towel gourds are relatively
consistent ,namely , they are closely related to have ridges or not at first, followed by fruit length and color.
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Table 1 The cultivars and its main characteristics in the study

KI, HAMREDTLL9 AN ISSR 5 ¥ A5 2 1 47
SR ASMETEE B 42 03X 22 JTORT 1 A B 22 KK
Gy 06 NIEHE, LA B 22 TR 4R SR ] 55 2%
KRR MBS s i AR TE . AR LR IEA R JE &
RIRIE 56 15 AT 1 22 A 8 433338 22 I A b4k, 17 ]
LM ] A B B SRAP ARiC X 22 IR i A7 55 2
KRIHT, WNorTF KV H AR G0 A b 22 R D 1) 5%
GRR, BN ELI 22 N3 SR

1 #MBRl5RFE

1.1 ##
PR R 64 S22 N Fhal B 22 2, Hirp i
22N 8 1y, Akk22IN 56 iy (K1),

W R W4 s FER W5 Wt Wb s FE

No. Cultivar Origin Main characteristics No. Cultivar Origin Main characteristics

1 SPR2031 TN Ft 22\, K57 80cm 33 6-1 JM A 22K, E R 45em
2 T4k 440124 Il A2, KA 70cm 34 9-0-1 T B2\, JE A, 45ecm
3 75 Il AHe22 K, K& 80cm 35 11-0-0 Il ARLIK, K 50cm
4 TE Il 22K, K& 80cm 36 13-0-0 Il B2\, A, 45ecm
5 Y1251703 T A2, K28 55cm 37 14-0-0 T Ak 22)N, Ji 75, 40em
6 Y1251706 T ALK, K8 55cm 38 7-1 T FMe 22N, SR, 45cm
7 JUZRT 222 J7N k22K, K LA 55cm 39 8-0 J7M F2IK, EE R 45cm
8 Ui 12 T BHe 2K KM 55cm 40 12-0-0 T ALK, 58 45cm
9 PR 131 Il BH2IK, K&, 55cm 41 39-0-0 Il A2 K, i A 40em
10 T4k 440122 T AN, KA 70cm 42 17-1-2 T AN, 1 45cm
11 4k 1110911 TN Ft 22N, K G, 70em 43 24-1-1 JM At 2e)N, EER ,45cm
12 YL653 T k22, K2R 55cm 44 27-1-1 T 22K, i 40em
13 Y1642 Il A2, K& A 55cm 45 67-1-1 T ke 22K, S A, 45cm
14 HFF I k22K, K28 50cm 46 fir-1 T 22K, i 45em
15 ok T AHe22 K, K& 80cm 47 S120 Il Ak 22N, 7, 35em
16 BGS131 Il 22K, K&A 70cm 48 SI21 T Fhe 22\, JE A, 40cm
17 WA 111121 IRl AN, Ji i1, 35cm 49 S122 IRl FMe22)\, Ji 75, 40em
18 H# $1623 Il AWK, EE R 45cm 50 S144 il Fhe 22\, FE A, 40em
19 i S16251 TN AWK, AL 450m 51 SI45 J7M BRI\, 57 A, 40em
20 S16 % Il AN, Ji 1, 45cm 52 S150 T FMe 22N, JE 7 %, 40cm
21 W 11214 J7N Hie 2N\, JE i ,35em 53 SI51 Il FtE2 )N R 450m
22 BT 30 N ALK, J5 75 RR2 30cm 54 37-0-1-1 T HiE 22K, 120cm

23 BGS132 Il BH22IK, K&, 70em 55 45-1-0 J7M i 22K, 40cm
24 52 ] F 22K, J 75 R 45em 56 40-2-0 J7M 22K ,55cm

25 Ik VANDA g FAw 22K, KRR, 50em 57 36-1-0 ImE HiH 22K ,40cm

26 RRA 142 35 HELIK RS 40em 58 41-1-0 Il 3 22K, 50cm

27 T 14 Al B2 )X, T Y, 35em 59 35-1 Il HiE 22K ,30cm

28 11 Hl B2 )X T A 35em 60 46-1-0 Il HiE 22K ,40cm

29 KA 143 biAEd] HELZIN, 65 R, 35¢m 61 48-1-0 Il 3 22 K, 45cm

30 1B 23 il ALK, B H RS 35em 62 FlbT-A J7M A2 K, iR ,40em
31 3-0 T A2z, K8 50cm 63 FH-B T Ak 22N, K48 60cm
32 5-0-0 L Ak 22K, FiH A, 45cm 64 28-0-0 L Ak 22K, 5 ,30em

KGR EIRAKPE R 50em B LA 2R 4 G2 30 75 T FOR I BE ) 45em 5 LUTR AR 55 @8 T 00 35 R /R K BE Sy 45 em 3 LATR 2R 1

5 (0 HAF K FURR 28

Long green types indicate the length is 50cm or more and the peel is green;Short cyan types indicate the length is 45c¢m or less and the peel is cyan;Short

cyan pocking types indicate the length is 45¢m or less and the peel is cyan with grayish white pocks
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FEMR K FH A 22 5 A B, 7E TR A4S S0, 4
SO BB A AR Ao A A T o 1) 4 BT e 42 R 7y 4
A7 R L R 4 DNA, DL, DNA YR8 2 18
1. 0% BYZFIEWE L PR AG I DNA ¥ B 5 4l | e &
ddH, 0 % B¢ & SOng/pl 1E N Bl DNA, 17 ik F
-20°CUKFHE H
1.3 E[EZ DNA 1 SRAP-PCR ¥ 18 % F ik

TER LT ATV HEST 1Y SRAP W AR 2R BLRl 2 |t
— AL X 64 1y 22 IRIL R 4] DNA 4793, A
I T B SRAP 519y B T &, 4k PCR
BN AR AR Ry 20, % 0. Tmmol/LdNTPs |
0. 3pmol/L 5|4 50ng it DNA 1. Ou Taq F -5
2.0pl 10 x buffer , 2mmol/LMgCL, Fl ddH,0, 52 )i %
¥ 49 94°C T 2% % 5min; 94°C 78 1min, 35°C & 1
Imin,72°C ZEff 1min, 5 AVE PR 94°C 25 P 1min,
50°C & P 1min, 72°C ZEf 1min, 35 MG I 5
72°CHEAH 10min, FH 6% B 3R TR I Ik g 458 ¢ Fi Yk 3
2 PCR ¥, FLUK 22 s R 0.5 x TBE, HL Uk FL s
300V, I [E] 2h , 4R LG

&2 SRAPI|MART 64 MLNHMERHPHIBHM SN

1.4 HEFRITREEST

He LUK LS 1 100 ~2000bp 15 P9 3 B HL AT 8
SRS 1, Al — 0 & A 25 E o 0,
BEAE AL O A1 B ARAERE . GEit-axt s | M3 Hh i 8
B Z 84 8, FH NTSYS-pe (2. 10) #fF
H SimQual F2J7 A AL REHFE, DL Clustering 72
J¥H SHAN #£47 UPGMA (unweighted pair-group meth-
od with arithmetic means, JE AV SE2599%) 25,
Tree plot BEHE MRS I T HEALRE

2 FHRE5HMH

2.1 SHMESIWHTHIE
DA S22 ENEKER

30cm MR BIA 22 N H &8 & 28-0-0 FIHK i
120cm (3 22 ) [ 28 5 37-0-1-1 A AF KL, A H
144 X} SRAP 51 WA & b7 2 S ik, 45 SR i
PEAT B BB 4 9 1Y 2% 2l W L 2 A PESR Y 60 X
SRAP GIMIA G (& 2) , 51 W & w9
HEZER UL 1, mE L R, PR R B RN
100 ~2000bp Z [a]

Table 2 Polymorphism in 64 samples of Luffa accessions revealed by SRAP primer combinations

il 22K L. acutangula Roxb. &L. eylindrica Roem.

HW 22N L. acutangula Roxb.

LA AT
smals  paRR Nﬁfﬁ D I T S Nﬁﬁ:"i EEHLAE(T) B
Primer Total No. o0 Polymorphic FR&® Total No. o0 Polymorphic G B &a
polymorphic polymorphic
combination of fragments rate of fragments rate PIC
bands bands

mel/em4 30 26 86. 67 0.973 18 10 55.56 0.939
mel/em6 26 24 92.31 0. 909 17 6 35.29 0.747
mel/em7 24 23 95.83 0. 956 12 6 50. 00 0. 894
mel/em8 23 20 86. 96 0.938 17 5 29.41 0.728
mel/eml0 31 28 90. 32 0. 965 20 6 30. 00 0.908
mel/em]2 12 12 100. 00 0.938 9 5 55.56 0. 883
me2/em?2 27 26 96. 30 0. 966 19 7 36. 84 0.932
me2/em4 23 20 86.96 0.930 14 4 28.57 0.797
me2/em5 27 25 92.59 0. 964 18 9 50. 00 0.939
me2/em6 29 25 86.21 0. 887 17 5 29.41 0.792
me2/em8 27 25 92.59 0. 960 15 5 33.33 0. 890
me2/em9 20 20 100. 00 0. 940 12 4 33.33 0. 596
me2/eml0 18 13 72.22 0.928 11 4 36.36 0. 830
me3/em?2 30 26 86. 67 0. 965 22 8 36.36 0.913
me3/em3 35 32 91.43 0. 955 22 6 27.27 0. 824
me3/em4 22 19 86. 36 0.952 12 3 25.00 0.787
me3/em5 19 17 89.47 0.834 13 5 38.46 0.758
me3/em6 22 20 90.91 0.921 17 4 23.53 0.756
me3/em7 27 24 88. 89 0.959 17 8 47.06 0. 883
me3/em9 23 21 91.30 0.958 13 4 30.77 0. 883
me3/eml2 15 15 100. 00 0.912 12 6 50. 00 0. 838
me4/eml 26 24 92.31 0.903 21 6 28.57 0. 822
med/em2 27 24 88. 89 0.938 18 7 38.89 0.780
me4/em3 23 20 86.96 0.959 18 5 27.78 0.762
me4/em5 21 17 80. 95 0.952 13 4 30.77 0.781
me4/em8 25 24 96. 00 0. 960 19 6 31.58 0.902
me5/em4 14 11 78.57 0.920 10 3 30. 00 0. 803
me5/em5 36 32 88. 89 0.958 28 13 46.43 0. 942
me5/em7 21 19 90. 48 0.917 17 3 17. 65 0. 624
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Wil 22K L. acutangula Roxb. &L. eylindrica Roem. FHRZIN L. acutangula Roxb.
s paeR D BEMEKG)  SEME PRI U gk sat
0. ol 0. 0 - o
Primer Total No. Polymorphic fFE&&E Total No. . Polymorphic IEIsEa
polymorphic polymorphic
combination of fragments band rate PIC of fragments band rate PIC
ands ands
me5/em8 24 21 87.50 0. 962 17 7 41.18 0. 867
meS5/em9 18 14 77.78 0.822 13 3 23.08 0. 484
me5/eml0 9 4 44. 44 0. 786 8 2 25.00 0.672
me6/em5 26 20 76. 92 0.929 20 5 25.00 0.727
me6/ em7 23 21 91.30 0. 925 16 9 56.25 0. 469
me7/eml 25 22 88. 00 0.918 20 6 30. 00 0.789
me7/em3 26 22 84.62 0. 955 19 6 31.58 0.762
me7/emd 29 28 96. 55 0.931 17 4 23.53 0. 664
me7/emS 17 16 94. 12 0.941 12 4 33.33 0. 883
me7/em7 21 21 100. 00 0. 953 15 6 40. 00 0. 871
me7/em9 26 24 92.31 0.928 18 5 27.78 0.484
me8/eml 29 28 96. 55 0.939 17 7 41.18 0. 878
me8/em2 21 18 85.71 0. 854 16 7 43.75 0. 490
me8/em5 36 31 86. 11 0. 943 25 8 32.00 0. 871
me8/eml2 21 20 95.24 0. 901 15 6 40. 00 0. 667
me9/em5 25 22 88. 00 0.939 15 4 26. 67 0. 245
me9/em8 17 12 70. 59 0.922 12 4 33.33 0.773
me9/eml0 22 20 90.91 0.916 18 6 33.33 0. 484
mel0/em5 17 13 76. 47 0. 926 14 6 42. 86 0.715
mel0/em6 16 15 93.75 0.931 13 3 23.08 0. 759
mel0/em7 24 23 95.83 0. 966 17 5 29.41 0.751
mell/em3 26 22 84.62 0.951 20 8 40. 00 0. 881
mel 1/em4 29 26 89. 66 0.951 18 6 33.33 0. 846
mell/em7 25 23 92.00 0. 968 14 5 35.71 0. 894
mel 1/em9 24 22 91.67 0.947 14 6 42. 86 0.816
mel2/em2 36 32 88. 89 0.967 24 7 29.17 0.904
mel2/em3 22 20 90.91 0.947 12 4 33.33 0. 840
mel2/em6 25 21 84.00 0. 945 20 4 20. 00 0.753
mel2/em7 22 21 95.45 0.958 14 4 28.57 0.784
mel2/em9 22 20 90.91 0.957 13 6 46. 15 0. 832
mel2/eml2 27 26 96. 30 0.967 15 5 33.33 0.928
Bt 1433 1280 972 335
1y 23.88 21.33 88. 74 0.934 16. 20 5.58 34. 64 0. 779
; ; tatagd !h Al 2.2 Z]\# /& DNA #J SRAP-PCR ¥ & &S
H 28 FI O 2 1 1 60 X H 2 & M SRAP 51 ¥4
1000t E : N
mﬂ-l 5 ll 1 A XF 64 1y 22 INAD B 4 DNA B 4T 74714 H
B "
sm__i. | i : H SRAP 5| ¥ 240 & mel/emd X} 64 15 22 JI i 5
THEN LU P DNA 47 5P 00 2 B 3 5 1750 0 4
- Ry
hil_:n-!' W (F2)EW,64 X SRAP 5| ¥y 2 & 9 18 1y
P~ - ‘; . e
el a8 1433 Z iy, Hoh 1280 58 2 B, F 2
4 Y N
. SHS0 : =8 HAGI WA A Y 23,88 A, A 21.33
- mi - U ) 2% >
Seym - REBMEIET K7W 2B EN 44. 44% ~
v 4. - -e
- 28 100% ,F¥ Z 5% K 88.74% , A[E51H
100bp— i & - -

B 1

E[F4 DNA § 4R
Fig.1 SRAP pattern amplified by part of primer

EB5 SRAP S|MIX£K 2 MEXF

combinations from two luffa inbred lines
a: Ak 22N A3 5 28-0-0;

b Y58 22K 4 38 % 37-0-1-1 ;M ;: Marker DNA
MZERNA BT SRAP 5145 43 318 : me2/emd ~ me2/em10

a: Inbred line 28-0-0;b: Inbred line 37-0-1-1 ;M ; Marker DNA The

primer combinations from left to right are ; me2/em4-me2/em10

04 PICTH 7 0.786 ~0.973 SF% 4 0. 934, 7
56 A b 22 NP 3L 1 972 iy, Hph 28
PEEAT 335 4%, FY RS A AP T 16. 20
iy, e 5. 58 SREABMILW; KW B
FER M 17.65% ~55.56% , FH LB FRN
34.64% ; NFE I PIC {55 0.245 ~0. 942,
¥R 0.779,
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1~ 64 b4

1 ~ 64 . Cultivar code

2.3 Z\HMBRHBRIH

RAREERLANE 3 FiR 64 0y 22 JNFh 5 A 3814
IRECH 0.17 ~0.98, FEAL R %L 0. 17 &b, ¥ 64
Uy 22 KA B 43R 2 R, B e 22 NSl 22K
FEAA b 22 JORN 30 22 ST R G R, TEFIEL &R
$00. 88 &b B 56 NFMLLINFI L3R 2 AN 7E
FHLZR %K 0. 94 b, K 8 A3 22 Nt 532 2 AN
TE, R ITEA b 22 )N B 30 22 TR Py, Lo 5 (] 5% 2%
KRB R SRR A
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B3 64 25 UPGMA REHE
Fig.3 A dendrogram of 64 Luffa accessions

generated by UPGMA method

TEAM LN 1 SERE( a) o, 45250 1
3.4.15.5.6.12,13.7.9.8.,16,23,20.,62.2.,10,14

26 .27 28 29 30 .11 45 64 35 .17 21 .18 H119 [k
31 AL INF R, %R LK S 22 TR &,
Hrr gy 19 M2 KR 5, 75 %' 17 .18 .19 .20 .21
45 Fl 64 19 7 22 NP5 R 507 Y 5 g 26 .27 .28 |
29 130 [ 5 A2 NP5 Ry 6 75 R

TEAB 22N 2 WREC b)) b 354 5 R 22,
24 47 50 .25 .42 41 .43 31,39 .32 .34 .36 .37 .44,
48 51 .49 63 38 40 46 52 53 133 (3t 25 AR
22 )NFP I, ZWRE R G R 31 IR K S R b 22
JRAN, HA e S 7 AL ol 7 A M 22,

TERE B 22N 1 WRE( Ta) W L4545 R 54,
56 F158 Ay 3 AN 22 INFR it . %W #F Y KOE
W 22N, o g5 ok 54 1R 22, 3
KR 120cm,

TEX M 22 )N 2 WAEC I b) b 433545 R 55,
59.57 .61 F1 60 BYIL 5 A% 3d 22 JINM BT, RS
SRR 22 )N SRR BN T 45em,

3 g

VE 5 AE ZZFE T PTG X B R RS 3 1 il 2 il
FERGRIR A P B o Y W T A e
B2RHIE | RIE X R K T hric 8 75 R AR D)
i Z e, Jod i Li 487 JF & B9 SRAP #7id,
BE S Z N T2 Y 0 5L Z AT, an g
BT IR O Nk s
JRUST AR 20T gt SR A S 3 R A
T AT SRR R

SRAP #RiC A3 PIC {H 7] S B 5| 9 i 22 254
KBRS HRE J1, PIC >0.5 Bk N2 & £ SR
B X T AR 2N, S A S 4] i
th 16. 20 A53EA  F-5E i 5. 58 AL, T
P12 N 34.64% , AR T SRAP AN [R5 14



1066 iR 7/

UG/

L
£

2 13 %

A WA 22 NSEY) PIC {620 0.779, L, &
SR SRAP G4 & XF 56 1) 45 4K 22 R 38 15345 B
BIZ B RAE 64 5 22 IR P-4 248848, (B2 H
W35 PIC HE A FEARK 2, Ui B %00 B8 71 A REAIR
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AN E 22N 2 KRERE, X S5HEEMED
XD s g A — 2, S —Jrim, S 22 )R
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