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Table 1. Name, species and origin of collected samples of three species of Carthamus
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Table 2. The used ISSR primers and their amplification results in the study of Carthamus species
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Table 3. The similarity matrix of Jacard coefficients for the samples of three species of Carthamus
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Figure 1. The dendrogram of samples from three species of Carthamus based on Jacard coefficient by UPGMA method
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Table 4. The produced specific bands in C. tinctorius, C. lanatus and C.oxyacantha using nine ISSR primers
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Figure 2. The specific bands and their sizes for three species of Carthamus using primer 1 on agarose gel, M:
molecular weight marker
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Figure 3. The specific bands and their sizes for three species of Carthamus genius using primer 3 on agarose gel, M:

molecular weight marker

55 o 2 (10) 13,5 Mg aljme 9 paseie slasil
PLY 455 Cumer 93 9 (£1)) SO S VY (S
» wolass] sl SRAP (oLl 5l adlizal |
dgg woilY 45 )0 leis a8 5L can e e B Ve odgdone
KW LS’L“’L":’ ‘J";‘));@ ):{LM R )1 |) 4\3; 93 9 KW
3 o3 855 ot eyt i RAPD il 5 ()
Cply Oypo olaBl sl Gb )l pegieVl
03¢5 Cudid w pled dSSR (sl S5k 51 ealizl b (1Y)
Goglzar s il Gilises sblio 5 45 LagbY wie
(IY) L plosl Wagy 00

Colg a8 s ol adlae ol s LS sk
9 Jidgs ).'25%.)); LJKW‘ 9 L;C‘)) SJ)K 459? 9 ¢ Wiyl
95 On i Sl 93 (pl b (558 Cul B gbY wgS
50 ol 5l o 9 )5 sdaline WISLLST 455 )3 455 3D
o S5 izl 5 ey 5,5 5 LosbY wies
0325 5l o3l b () 3)90 495 4w &y bgaye (slaeiges
adlae (gly eolio ,S0LE ISSR S sl ol (glbes
g Sl SO iz gladiges (SW55 Cul B et g 98
S Geiod ol b (polans] gl Silis lolis |
olS ohj g iy SoaisS e 2 by SLLS
55 salgs K5l8

i plold oolad! b,k ol eslal b

sl & 5l geh K puin 4w Rl
dalllas oyl > ol ol San YL o b g @)9195—)3,9
s e g S b ¥ sl (CTG
O day e i 4 &S aiaa O lal » AGAA
9 ol by il poladl sl My > (S5)n
S 06,8 oyl adllee puis sl ash Sl
@l ey sl & OME )b ISSR (cla Sl
$adge wolad! gbul a0 8" & Caws ¥ OB
0" OB Gl b oM ey sl ST 51 gyl 9 Sledg
@bl 51(10) WS ) hn 5 oo sl sl
s Jlg ol & OM8 (gl oba)T5lel g oy
el g amy e ials 1y S5l L ocplie )
M5 > Caibye (VW) 25 o sy Wy S |y ol
5 (AG)sC (AG)gT dlm)f)’lb] S e sl
& (AG)n dhb)fjl’cT 3,5 WJg5 ware slasl (AG)sG
e YA L (Y= C, T) YT O 4l


https://jcb.sanru.ac.ir/article-1-702-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

\0) VR0 3l N ojled ftin Jlo /elyj ool ool anluings,

&l

1. Ahmadikhah, A. 2010. Advanced plant breeding. Gorgan University Press, Iran. 460 pp (In Persian).

2. Ash, G.J, R. Raman and N.S. Crump. 2003. An investigation of genetic variation in Carthamus
lanatus in New South Wales, Australia, using inter simple sequence repeats (ISSR) analysis. Weed
Res, 43: 208-213.

3. Baif;mohammadi, H., M.H. Pahlavani, A. Ahmadikhah and S.E. Razavi. 2012. Genetic variation of
safflower (Carthamus tinctorius L.) and related species revealed by ISSR analysis. Plant Breeding and
Seed Science, 66: 139-150.

4. Botstein, B., R.L. White, M. Skolnick and R.W. Davis. 1980. Construction of a fgenetic linkage map in
g\lezn éJsg'lng restriction fragment length polymorphisms. The American Journal of Human Genetics, 32:

5. Charters, Y., A. Robertson, M. Wilkinson and G. Ramsé?}/. 1996. PCR analysis of oilseed rape
cultivars (Brassica napus L. ssp. dleifera) using 5'-anchored simple sequence repeat (SSR) primers.
Theoretical and Applied Genetics, 92: 442-447.

6. Doyle, J. and J. Doyle. 1987. A rapid DNA isolation procedure for small quantities of fresh leaf tissue.
Phytochemical Bulletin, 19: 11-15.

7. Ehdaei, B. 2007. Plant breeding. Tehran University Press, Iran, 589 pp (In Persian).

8. Kumari, L. 2009. Evaluation of early generations of interspecific crosses of Carthamus species for
{\)/rlodpctlve recombinants. University of Agricultural Sciences, Dharwad, 64 pp. ) _

9. Mahjoob, B., Ngjafi-Zarini, H. and Hashemi, S.H.R. 2014. Assessment of genetic relationships among
36 Brassica genotypes using | SSR molecular markers. Journal of Crop Breeding, 6: 96-106.

10. Majidi, M.M. and S. Zadhoush. 2014. Molecular and morphologica variation in a world-wide
collection of safflower. Crop Science, 54: 2109-2119.

11. Matthews, D., J. McNicoll, K. Harding and S. Millam. 1999. 5'-Anchored simple-sequence repeat

rimers are useful for analysing potato somatic hybrids. Plant Cell Reports, 19: 210-212.

12. Nikdel, S. 2013. Evaluation of inter and intra ecotype genetic diversity for wild safflower (Carthamus
lanatus) of Golestan Province by ISSR markers, M.Sc. Thesis, Gorgan University of Agricultural
Sciences and Natural Resources. Iran (In Persian), 92 pp.

13. Parsons, B.J., H.J. Newbury, M.T. Jackson and B.V. Ford-Lloyd. 1997. Contrasting genetic diversity
gel iatlignfgi,__)ps arerevealed in rice (Oryza sativa L.) using different marker types. Molecular Breeding,

14.Peng, S., N. Feng, M. Guo, Y. Chen and Q. Guo. 2008. Genetic variation of Carthamus tinctorius L.
and related species revealed by SRAP analysis, Biochem. System. Ecol, 36: 531-538.

15. Pharmawati, M., G. Yan and P.M. Finnegan. 2005. Molecular variation and fingerprinting of
Leucadendron cultivars ﬁProteaceae) by ISSR markers. Annals of botany, 95: 1163-1170.

16. Pourdad, S.S. 2006. Safflower. Sepehr Press, Iran, 123 pp (In Persian).

17. Ravikumar, R.L., C.D. Soregaon and D. Satish. 2007. Molecular diversity analysis of five different
species of genus Carthamus. National Seminar on Changing Global Vegetable Oils Scenario: 1ssues
and Challenges before India, Department of Revenue, Hyderabad, 29-31 January, pp: 2-4.

18. Roopa, V.K. 2007. Molecular and morphological diversity analysis in different Carthamus species.
University of Dharwad, India, 65 pf).

19. Sabzdlian, M.R., G. Saeidi, A. Mirlohi and M.T. Rabbani. 2009. Genetic variation amongspopulations
of wild safflower, Carthamus oxyacantha analyzed by agro-morphological traits and ISSR markers.
Genet Resour Crop Evol, 56: 1057-1064.

20. Safavi, S.A., S.S. Pourdad, M. Taeb and M. Khosroshahli. 2010. Assessment of genetic variation
among safflower (Carthamus tinctorius L.) accessions using agro-morphological traits and molecular
markers. Journa of Food, Agriculture and Environmen, 8: 616-625.

21. Saeidi, K. and N.A. Adam. 2011. A survey on pest insect fauna of safflower fields in the Iranian
Province of Kohgiloyeh and Boyerahmad. Atrican Journal of Agricultural Research, 6: 4441-4446.
22.Zeindi, E. 1999. Safflower, characteristics, production and utilization. Gorgan University Press, Iran.

137 pp (In Persian).


https://jcb.sanru.ac.ir/article-1-702-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

Journal of Crop Breeding Vol. 8, NO. 19, AULUMIN 2016 ... ......uuiuititiitiinii e et ettt et et e et e et e et e s 152

Evaluation of Genetic Relationship and I dentification of Specific Markersfor
Safflower and its Wild Relatives Existing in Iran

M ojde Akbar zade L elekami*, Mohammad Hadi Pah|evani?, Saeid Navabpour® and
Khalil Zaynalingad”

1, 3 and 4- Graduated M.Sc., Associate Professor and Assistant Professor, Gorgan University of Agricultural Sciences
and Natural Resources
2- Associate Professor, Gorgan University of Agricultural Sciences and Natural Resources
(Corresponding author: hpahlavani @yahoo.com)
Received: January 17, 2015 Accepted: April 21, 2015

Abstract

The wild relatives are important sources of genes for some desirable traits and adaptation to
environmental conditions that can be exploited to enrich the cultivated safflower gene pool. In
this study, genetlc relationship and finding chance of specific markers between three species of
the genus Carthamus, including tinctorius, lanatus and oxyacantha were evaluated by 9 ISSR
primers. The separation of bands was gerfomed on agarose and polyacrylamide gels. Using the
nine ISSR primers, 169 bands that 96.5% of them showed polymorphism were produced. In
general, 40 specific bands were identified that most of them were produced by primers 5 and 6
and C. tinctorius with 20 bands had the highest number. For two species C. lanatus and C.
oxyacantha 12 and 8 bands were identified, respectlvelly. In terms of the ability of producing
inter-species polymorphism, the average number of polymorphic bands generated by primers
was 18.33 and the highest polymorphic information content (PIC) was obtained by primer 1.
The results of similarity matrix showed that the highest similarity existed among cultivated
safflower and C. oxyacantha. The cluster analysis based on Jacard coefficient with UPGMA
separated the samples into three groups which each group were belonged to one species. Using
the identified specific markers, the taxonomy and differentiation of the species of Carthamus
were feasible with high precision and without the need for morphological evaluations. The
results of this research also help to increase the efficiency of gene transfer from wild relatives to
cultivated species.
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