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Abstract

Objective

The purpose of this research is to investigate the efficiency of the ISSR molecular marker in
distinguishing the studied watermelon populations, to determine the degree of similarity and
genetic distance of the populations in order to use the phenomenon of heterosis and to select

suitable parents in watermelon hybrid seed production programs.

Materials and methods

In this research, the genetic diversity of 24 different watermelon populations from all over Iran
was investigated using 10 ISSR primers. DNA extraction was done using the CTAB method.
After PCR, molecular data were scored as zero and one. Indexes related to markers include total
number of bands, number of polymorphic bands, polymorphic percentage, marker index (Ml),
resolution strength index (RP) and polymorphic information content (PIC). It was measured. In
order to perform cluster analysis, NTSYS and Excel software were used, and GenALEXx software

was used to analyze the molecular variance and to analyze the main coordinates.

Results
In this research, a total of 202 bands were produced, of which 184 were polymorphic bands. The
average number of total bands and polymorphic bands in this study was 20.2 and 18.4,

respectively. The highest percentage of polymorphism was related to the ISSR6 primer with 100%
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and the lowest polymorphism was related to the ISSR5 primer with 80%. The average percentage
of polymorphism in this study was also 0.90. The value of PIC index in this research varied
between 0.26 and 0.44 and the average PIC was 0.35. After cluster analysis, the studied
populations were divided into five groups at a similarity level of 55%. The results of molecular
variance analysis in the studied populations showed that 14% of the variation is between the
studied populations and 86% of the variation is within the studied populations. The results of
analysis to main coordinates also confirmed the results of cluster analysis.

Conclusions

According to the obtained results, the ISSR molecular marker has the necessary efficiency to
distinguish the studied populations, and on the other hand, considering the considerable genetic
diversity between and within the studied populations, the genotypes used in this research can be
considered as the population The first one was used in watermelon hybrid seed production
programs and also Faryab and Minab populations can be used as cross parents considering that
they had the least genetic similarity in order to use heterosis in watermelon hybrid seed production
projects.
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Table 1. Characteristics and collection location of the studied watermelon populations

Longitude sléls Job Latitude osléles ,o,e Height gls,) Population cuses

58.5544° 27.8872° 487 gz ybdg,
South Rudbar
57.4968° 27.3992° 342 Manujan ;s
58.3561° 29.0963° 1060 Bam .
57.7065° 30.4169° 430 Shahdad slis
57.3723° 36.5561° 1100 Jovin .5
59.6067° 36.2972° 1050 Mashhad ..
60.6248° 35.2431° 928 Turbat Jam sbc.y
57.6678° 36.2152° 975 Sabzevar ;..
58.6838° 34.3530° 1100 Gonabad sLus
60.6496° 25.2927° 7 Chabahar ..
60.8842° 29.4519° 1380 Zahedan sl;
52.5836° 29.5926° 1490 Shiraz j,.
60.2284° 26.2351° 510 Nikshahr s
61.4901° 31.0302° 480 Zabol
60.6853° 27.2030° 590 Iranshahr .z,
57.7445° 28.6792° 720 Jiroft cs,»
57.2320° 28.0977° 915 Faryab .,
56.2884° 27.1963° 12 Bandar Abas _.ls
57.1909° 27.4416° 180 Rudan s,
57.0675° 27.1372° 15 Minab ..
58.1893° 26.4479° 740 Bashagard s sLz,
55.9052° 28.3097° 940 Haji Abad s\l 1
53.5744° 28.5177° 1050 Jahrum ;s
52.6893° 30.8932° 2200 Eghlid .6l
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Table 2. The primers used in studying the genetic diversity of the studied watermelon

populations
& Il (gl S JIg 3l ab
Source Tm (°C) Sequence of primer Primer
(Rodrigues et al. 2013) 51 5-AGAGAGAGAGAGAGAGYC-3' ISSR1
(Meimberg et al. 2006) 43 5-CTCTCT CTCTCTCTCTG-3' ISSR2
(Rodrigues et al. 2013) 48 5GAGAGAGAGAGAGAGAYG-3' ISSR3
(Rodrigues et al. 2013) 53 5-AGAGAGAGAGAGAGAGYT-3' ISSR4
(Rostami-Ahmadvandi et 46 5'-GACAGACAGACAGACA-3' ISSR5
al. 2013)
(Rodrigues et al. 2013) 50 5-GTGTGTGTGTGTGTGTYC-3' ISSR6
(Rodrigues et al. 2013) 44 5'-CACACACACACACACARG- 3' ISSR7
(Rodrigues et al. 2013) 39 5'-GACACGACACGACAC-3 ISSR8
(Meimberg et al. 2006) 46 5-ACACACACACACACACG-3' ISSR9
(Rodrigues et al. 2013) 52 5'-GAGAGAGAGAGAGAGAT-3' ISSR10

sobaie 4 U 315w b1 aw als yo 13 b o3l 1S5 5,51 360 as o jelaie 40 b asl Yo pa )l e

o3ll S ome s 02l Jal 5 d)'L»oJLJ sokaie & OB s 3 & (5 Jelore i Kb 3l g 9 4 035 Can 5 oy

Y Tris-EDTA
¥ Tris-acetate-EDTA
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Figure 1. The bands obtained from the DNA quality check extracted from the studied

watermelon populations
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Table 4. Evaluation of studied populations of watermelon based on diversity indices
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Figure 2. Denogram obtained from the cluster analysis of studied watermelon populations
using the UPGMA method
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Figure 3. Analysis of molecular variance in the studied watermelon populations
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Figure 4. Decomposition into principal coordinates in the studied watermelon populations
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