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Figure 1. Two-dimensional biplot with principal components with distribution of experimental genotypes along

vectors, Y: ﬁrain yield, NB: number of branches, Oil C: percentage of oil content, DH: day to heading, DF: Day to
owering, H: plant height, Color: flower color, SW: 1000-seed weight, HD: Head diameter
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Table 2. Partial correlation coefficients between the traits evaluated in this experiment. Y: Seed yield, NB: Number of
branches, Oil C: Percentage of oil content, DH: Day to Heading, DF: Day to flowering, H: Plant height,

Color: Flower color, SW: 1000-seed weight, HD: Head diameter
H HD

Color DF DH NB oifc SP SW Y
Color - AT LYY o[-YED of-08- NN —NAMTT /Y S ATEYT Vs
DF - VAT SYENTT ey ey RN —[ANs oJebe¥ — ¥
DH - o/+q-A Novs” YN AN 7 2 Y BV SRy I 41 —hsos™"
H - SNEAYT o[eYA —/)aY NASA) NRYYS YT
HD - NAREWS SNRYST L eRAY N WYY
NB - /oYY SR 3Y SR 9N YA
oilc - — BT T —.-0YY
sp - /A —./y-0v
SwW - <NaAYT
Y —
ol Gan b SNl slaasly p Ubdi Solgiee ‘:ls 6)54"‘&7“

flﬁ)‘ 4m9.s c.))g.l.o& d.ul)B‘ c..\a.f:) 093 ‘J»AK ‘L}é?) Loy
D)LM 9 a)ul.s s WLA Plﬁ)l 9 dld.B?J& LMI.))J LML.O
2g0d o2l

O 5290 95 3b olis Gl cul @i IS psbey
oy AUl & g b ol gatio (2ol glaasliy o

=hi 9 Soidediee (St Claw Ll lacuiy;

&l

1. Ahmadzadeh, A.R., E. Majedi, B. Darbani, A.R. Hagegat and M.R. Dadashe. 2008. Grain yield and
morphological characters of spring safflower genotypes: Evaluation relationship using correlation and
path analysis. Research Journal of Biological Sciences, 3: 181-185.

2. Arslan, B. and E. Culpan. 2018. Identification of suitable safflower genotypes for the development of
new cultivars with high seed yield, oil content and oil quality. Azarian Journal of Agriculture, 5: 133-
141.

3. Asgarinia, P., S. Cloutier, S. Duguid, K. Rashid, A. Mirlohi, M. Banik and G. Saeidi. 2013. Mapping
Quantitative Trait Loci for Powdery Mildew Resistance in Flax (Linum usitatissimum L.). Crop
Science, 53: 2462-2472.

4. Bowers, J.E., S.A. Pearl and J.M. Burke. 2016. Genetic Mapping of Millions of SNPs in Safflower
(Carthamus tinctorius L.) via Whole-Genome Resequencing, G3 Genes|Genomes|Genetics 7: 2203-
2211.

5. Cosge, B., B. Giirbiiz and M. Kiralan. 2007. Oil content and fatty acid composition of some safflower
(Carthamus tinctorius L.) varieties sown in spring and winter. International Journal of Natural and
Engineering Sciences, 1: 11-15.

6. Ekshinge, B.S., V.D. Sondge and S.V. Raikhelkar. 1995. Correlation and regression studies in
safflower varieties. Journal of Maharashtra Agricultural Universities, 19: 230-232.

7. El-Lattief, E.A. 2012. Evaluation of 25 safflower genotypes for seed and oil yields under arid
environment in upper Egypt. Asian Journal of Crop Science, 4: 72-79.

1- Partial Corelation


http://dx.doi.org/10.52547/jcb.14.44.174
http://jcb.sanru.ac.ir/article-1-1344-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-07 |

[ DOI: 10.52547/jch.14.44.174 ]

ol o> 9 (939)le)5 (Bolo dan ¢ im b b3 o5yl Lo prame
WA VN o) I o)l omylan Jlo /sl lalS oMol asliimgsy

8. Golkar, P. 2014. Breeding improvements in safflower (Carthamus tinctorius L.): A review. Australian
Journal of Crop Scinece, 8: 1079-1085.

9. Golkar, P., A. Arzani and A.M. Rezaei. 2010. Inheritance of flowerg colour and spinelessness in
safflower (Carthamus tinctorius L.). Journal of Genetics, 89: 259-262.

10. Istanbulluoglu, A., E. Gocmen, E. Gezer, C. Pasa, and F. Konukcu. 2009. Effects of water stress at
different development stages on yield and water productivity of winter and summer safflower
(Carthamus tinctorius L.). Agricultural Water Management, 96: 1429-1434.

11. Khidir, M.O. 1974. Genetic variability and inter-relationship of some quantitative characters in
safflower. Journal of Agricultural Science, 83: 197-202.

12. Kisha and Johnson 2012. Safflower. Breeding; DOI 10.1007/978-1-4614-0356-2_6.

13.Kizil, S., O. Cakmak, S. Kirici and M. Inan. 2008. A Comprehensive Study on Safflower
(CarthamusTinctorius L.) in Semi-Arid Conditions. Biotechnology and Biotechnological Equipment,
22: 947-953.

14.Li, D. and H.H. Mundel. 1996. Safflower. Carthamus tinctorius L. Promoting the conservation and use
of underutilized and neglected crops. Institute of Plant Genetics and Crop Plant Research,
Gatersleben/International Plant Genetic Resources Institute, Rome, ltaly.

15. Nakhaei, M., A. Baghizadeh and G. Mohammadi-Nejad. 2014. Genetic analysis of salt tolerance in
safflower (Carthamus tinctorius L.). Annual Research and Review in Biology, 4: 337-346

16. Narkhede, B.N. and A.B. Deokar. 1990. Inheritance of spininess and pericarp types in safflower.
Journal of Maharashtra Agricultural Universities, 15: 279-281.

17.Niu, Y.S., N. Hao and H.H. Zhang. 2018. Interaction screening by partial correlation. Statistics and its
Interface, 11(2): 317-325.

18. Pahlavani, M., A. Mirlohi and G. Saeidi. 2004. Inheritance of Flower Color and Spininess in
Safflower (Carthamus tinctorius L.). The Journal of Heredity, 95: 265-7.

19.Pandya, N.K., S.C. Gupta, and A.K. Nagda. 1996. Path analysis of some yield contributing traits in
safflower. Crop Resources, 11: 313-318.

20. Patil, H.S. 1998. Genetic variability, association and path analysis in safflower. Indian Journal of
Agricultural Resources, 32: 46-50.

21.Rahmati, F., S. Seifzade, H. Jabari, A. Valadabadi and A. Hadidi masoule. 2020. Effect of drought
stress and foliar spraying on some physiological and agronomic traits of safflower cultivars. Scientific
Journal of Crop Physiology, 47: 27-43 (In persian)

22.Safavi, S.A., S.M. Safavi and A.S. Safavi. 2011. Correlation between traits and path analysis for seed
yield in safflower (Carthamus tinctorius L.) under rainfed conditions. American Journal of Scientific
Research, 19: 22-26.

23.Singh, V. and N. Nimbkar. 2007. Genetics resources, chromozome engineering and crop improvement
series, R.J. Singh, CRC Press, London.

24.Sujatha, M. and A.J. Prabakaran. 2006. Ploidy manipulation and introgression of resistance to
Alternaria helianthi from wild hexaploid Helianthus species to cultivated sunflower (H. annuus L.)
aided by anther culture. Euphytica, 152: 201-215

25. Vafaei, S.N., A. Tobeh, S. Hokmalipour and R.A. Parchin. 2012. Investigate the Correlation Between
Components of Grain Filling and Grain Yield of Different Cultivars of Rain-Fed Safflower. World
Applied Sciences Journal, 18: 1257-1263.

26. Weiss, E.A. 2000. Oilseed crops. Blackwell Science. Oxford.


http://dx.doi.org/10.52547/jcb.14.44.174
http://jcb.sanru.ac.ir/article-1-1344-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-07 |

[ DOI: 10.52547/jch.14.44.174 ]

Journal of Crop Breeding Vol. 14, No 44, Winter 2023 .............oieiiieieerinieeeieees e et et eeeeneenesniee e enneieenasiereeneenenannn 180

Evaluation of Genetic Diversity in 273 Safflower Genotypes Collected from
Different Regions of the World

Mohamadreza Nazarit, Farnaz Shariati?, Hamid Sadeghi Garmaroudi? and
Hamid Jabbari?

1- Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension
Oraanization (AREEOQ), Karai, Iran, (Correspondina author: dmr.nazari@amail.com)
2- Assistant Professor, Seed and Plant Improvement Institute, Aaricultural Research, Education and Extension
Organization (AREEO), Karaij, Iran
Received: 22 January, 2022 Accepted: 23 July, 2022

Extended Abstract

Introduction and Objective: Safflower (Carthamus tictorius) is one of the oldest domesticated
plants in the world, which is mainly cultivated as an oil seed in arid and semi-arid regions of the
world. Given the climatic conditions of the world where water scarcity is always limiting
cultivation, the importance of drought tolerant plants such as safflower will be very high. The
basis of genetic modification of cultivars is based on creating diversity and using genetic
diversity. In this study, we will investigate the genetic diversity of genotypes collected from
different parts of the world in order to identify superior genotypes and identify effective
relationships between traits.

Material and Methods: This study aimed to investigate 273 diverse safflower genotypes
collected from different parts of the world during the crop season 2020-2021, in the form of
augmented design with five controls of Goldasht, Sofeh, Parnian, Faraman and Golmehr, which
are all introduced cultivars. Various traits such as seed yield, plant height, 1000-seed weight, oil
percentage, number of sub-branches, flowering date, boll diameter, prickly and flower color
were recorded.

Results: The results showed the existence of high diversity in terms of all traits evaluated so
that genotypes with more than 40% oil (genotypes 190, 226 and 227) and genotypes with more
seed yield and earlier than the controls were observed. For example, code 187: with 100 days
until flowering, code 167: with 105 days until flowering and code 37: with 106 days until
flowering, were earlier than Goldasht with 113 days until flowering. The results of principal
component analysis showed that the first three components were able to explain more than 50%
of the changes. The first component explained 21%, the second component 18% and the third
component 12%. The results of component correlation analysis showed that there is a significant
relationship between many traits that can be used in the modification process. The most
important of them are the relationship between flower color and oil percentage, as well as the
relationship between 1000-seed weight and oil percentage.

Conclusion: In general, the results showed that the diversity of safflower genetic material can
provide targeted breeding activities.
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