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Table 1. Theresults of Principal Component Analysis (PCA)
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Table 2. Specifications of primers used
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Figure 1. The biplot diagram based on the first two main components
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Figure 2. The genetic variation dendrogram based on the UPGMA algorithm and Jaccard's similarity coefficient. The
cut-off in the dendrogram is based on the average Jaccard similarity coefficient (1)
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between genotypes are based on Jaccard's similarity and cophenetic correlation coefficients


http://dx.doi.org/10.29252/jcb.9.22.14
http://jcb.sanru.ac.ir/article-1-836-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.9.22.14 ]

v Ses g Slis 3o lgaless) JpSlgn S J bl b el s alpsin Coktie o S5 €35 b3

C14 sw Ldr

(L‘A?AJWI)C,‘M)IW)J44P89P5;P3)Lh)44‘y)l‘5>)441uu9:a.\w).:.2$:LthbuKA—\cdst
Figure 4. DNA fragments amplified by some primers (P3, P5 and P8 from right to | eft, respectively)

&b

1. Abedinpour, H. 2013. The study of genetic diversity and relationships among a number of local citrus
genotyFes using phenotypic traits and molecular. M.Sc. Thesis of Agricultural Biotechnology, Sari
Agricultural Sciences and Natural Resources University, Sari, Iran. 75 pp (In Persian).

2. Anonymous. 2014. News-Analysis of Industry Nuts. http://nutsnews.ir. (In Persian).

3. Botstein, D., R.L. White, M. Skolnick and R.W. Davis. 1980. Construction of genetic linkage map in
man using RFLP. American Journal of Human Genetics, 32 314-331.

4. Elebekkay, M., L. Laarayedh, R. Lamari, H. Hamidi and A. Ferchichi. 2009. Characterization of
several local cultivars of Watermelon collected from arid region in Tunisia. Journal of Arid Land
Studies, 19: 205-208. - _

5. Erhihie, E.O. and N.E. Ekene. 2013. Medicina values on Citrullus lanatus éwatermelon):
Pharmacological review. International Journal of Research in Pharmaceutical and Biomedical
Sciences, 4: 1305-1312. )

6. FAO. 2011. FAOSTAT. http://faostat.fao.org/ste/339/default.aix.

7. Gougerdchi, V., S. Dezhsetan, M. Izadi Dogonchi, M.A. Ebrahimi, A. Asghari and B. Sadeghzadeh.
2017. Assessment of Genetic Diversity and Association Analysis for Phonological Traits Related to
Bg)ggh)t Escape in Barley Lines using Microsatellite Markers. Journal of Crop Breeding, 8: 69-60 (In

sian).

8. Huh, Y.C., I. Solmaz and N. Sari. 2008. Morphological characterization of Korean and Turkish
Watermelon germplasm. Preceding of 1X the EUCARPIA meeting on genetics and breeding of
Cucurbitaceae, (France), May 21-24.

9. Joobeur, T., G. Gusmini, X. Zhang, A. Levi, Y. Xu, T.C. Wehner, M. Oliver and R.A. Dean. 2006.
Construction of a watermelon BAC library and identification of SSRs anchored to melon or
Arabidopsis genomes. Theoretical Applied Genetics, 112: 1553-1562.

10. Katzir, N., Y. Tzuri, G. Karchi, Z. Lavi and U. Cregan. 1996. Length polymorphism and homologies
of microsatellitesin several Cucurbitaceae species. Theoretical and Applied Genetics, 93: 1282-1290.

11.Kiani, M and GH, Jahanbin. 2006. Assessment of genetic diversity in native population's watermelon
in Iran. Iranian Journal of Agricultural Research, 4: 1-16 (In Persian).

12. Khoramipor S., M. Dehdari and R. Amiri Fahliani. 2017. Study of Genetic Diversity in Sorghum
ISorPgerrlu.m Bicolar L.) Genotypes using Microsatellite Markers Journal of Crop Breeding, 8: 123-116

n Persian).

13. Kwon, Y., Y. Oh, S. Yi, H. Kim, J. An, S. Yang, S. Ok and J. Shin. 2010. Informative SSR markers

fl%rzcommercial variety discrimination in watermelon (Citrulus lanatus). Genes & Genomics, 32: 115-

14. Levi, A., C. Thomas, A.P. Keinath and T.C. Wehner. 2001. Genetic diversi(t}/ among watermelon
(Sggrgflsl gs lanatus and Citrullus colocynthis) accessions. Genetic Resource and Crop Evolution, 48:

15. Levi, A., C.E. Thomas, T. Trebish, A. Salmon, J. Karalius, M. Newman, O.U.K. Reddy, Y. Xu and X.
Zhang. 2006. An extended linkage map for watermelon based on SRAP, AFLP, ISSR and RAPD
markers. Journal of the American Society for Horticultural Science, 131: 393-402.

16. Liliya, K. 2000. Organization of plant genetic resources in Bulgaria Acta Horticulturae, 510: 247-250.


http://dx.doi.org/10.29252/jcb.9.22.14
http://jcb.sanru.ac.ir/article-1-836-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.9.22.14 ]

) WA s Y 0l [wg Jlo /ey LS 3ol daliing,

17. Mirkazemi, F. 2012. Technical Publication of Watermelon, 1:1-12 (In Persan%

18. Moaiedi nejad A., A. Ershadi, J. Abas kohpaigani and F. Dashti. 2010. Genetic diversity amon
iranian cantaloupe landraces (cucumis melo L.) using microsatellite markers. Agricultur
Biotechnol y 9: 42 52 (In Persian).

19. Mohamm M. 2003. Molecular anaell)q/ss of data from the perspective of genetic variation. 9"
Iranian Crop Sciences Congress. Iran- Tehran (In Persian).

20. Mujgju, C., J. Sehic, G. Werlemark, L.Garkava-Gustavsson and M. Fatih. 2010. Genetic diversity in
vatermelon’ (Citrullus lanatus) landraces from Zimbabwe revealed by RAPD and SSR markers.
Herediats, 147: 142-153.

21. Nabipour, A. and A. Nasr Ala Nejad Ghomi. 2014. Guide research in the life sciences (First Edition).
Gorgan University of Agricultural Sciences and Natural Resources, 186 pp (In Persian).

22. Naroei, M., M. Allah do, A. GHasemi and H. Fanaei. 2009. Investlgatlon of Genetic Diversity and
%ga((lj Ssnerse H)entablllty in Watermelon Accessions of Sistan. Iranian Horticultural Science, 40: 95-

n Persian

23. Nei, M. and W.H. Li. 1979. Mathematical model for studying genetic variation in terms of restriction
endonucleases Proc. Natl. Acad. Sci. USA, 76: 5269-5273.

24. Semagn, K., A. Bjgrnstad and M.N. Nd]lond]op 2006. An overview of molecular marker methods for
plants. African Journal of Biotechnology, 5: 2540-2568.

25. Shi, W., C.F. Yan% Chen and Y.H. Gou. 2008. Genetic variation among wild and cultivated
populatlons of the Chinese medicial plant Coptis Chinesis (Ranunculaceae). Plant Biology, 10: 485-

26. Uzan A. and T. Yesiloglu. 2012. Genetic divercity in Citrus. In: Genetic Diversity in Plants,
Caliskan,M. (Ed.), InTechSﬁp 213-231.

27. Zhang, H., H. Wang and Guo. 2012. Indentifation and validation of a core set of microsatellite
markers for genetlc diversity analysis in watermelon, Citrullus lanatus Thunb. Matsum. & Nakai.
Euphytica, 186: 329-342.


http://dx.doi.org/10.29252/jcb.9.22.14
http://jcb.sanru.ac.ir/article-1-836-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.9.22.14 ]

Journal of Crop Breeding VoI. 9, NO. 22, SUMIMEY 2017 .......oouuiuiiiit et et et e e e et e et e et e e et 22

Assessment of Genetic Diversity for some Candidate Edible Seed Water melon
Genotypes using SSR Markersand Morphological Traits

Fereshteh Honari®, Saeid Vessal?, Nad Ali Babaean Jelodar®and Nad ali Bagheri*
1, 3 and 4- Gradated M.Sc. Student, Professor and Assistant Professor, Sari Agricultural sciences and Natural

) ~ Resources University i )
2- Assistant Professor, Ferdowsi University of Mashhad, (Corresponding author: vessal sr@gmail.com)
Received: November 20, 2014 Accepted: December 22, 2015
Abstract

Edible seed watermelon is a cash crop in rain-fed condition in Khorasan provinces, with little
research paid to it yet. In this study, genetic variation was evaluasted among five candidate
genotypes of edible seed watermelon, alon? with one commercia cultivar (Crimson Sweet)
using 10 microsatellite primers éSS_R) as well as morphological studies. 14 morphological traits
were evaluated and analyzed during 45 days of early plant growth. Principal Components
Analysis on morghologlcal data could separate the genotypes into three distinct groups,
including C; and Cy4 genotypes in one group, Cg and SW in the next and C, and Cs in the third
one. For molecular analysis, genomic DNA was extracted and amplified further by the primers,
followed by eectrophoresis of the products. A total of 76 clear aleles were produced, of which
42 were polymorphic alleles. Average number of polymorphic alleles per locus was 6, ranging
from 2 to 8. Polymorphic information content (PIC) varied within 0.46 to 0.85. Cluster analysis
based on Jaccard's similarity coefficient and Unweighted Pair Group Method with Arithmetic
Mean (UPGMA) agorithm classified the genotypes into three main clusters. C, and Cs
genotypes placed separately in different cluster that represents high genetic distance from the
other genotypes. In this dendrogram, a very close genetic relationship was found between Cg
and C,, genotypes. The scatter plot of genotypes based on Jaccard's correlation coefficient and
Cophenetic correlation also confirmed a significant genetic difference between both C, and Cs
genotypes compared with other genotypes. The data from this experiment suggested a
considerable diversity in terms of morphological and molecular aspects among the genotypes,
which isvery crucial for selection and breeding purposes in this crop.

Keywords: Cophenetic Correlations, Edible seed watermelon, Genetic diversity, Jaccard's
similarity coefficient, Microsatellite, Morphological traits
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