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Table 1. Name and origin of the studied Iranian and foreign safflower genotypes
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Table 2. Descriptive statistics of Iranian and foreign safflower genotypes for studied traits
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Table 3. Analysis of variance of measured traits safflower genotypes
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Figure 1. Denderogram of cluster analysis for grouping of 64 Iranian and foreign genotypes based on measured traits

obis YL plas ey jadls 5 ol @b &b o
00,5l ars b lawgie o 0 Clas plo jo (Jgob
@l i 0js wre lao > ades ol andl (P Joiz)
A5 ol Slg o2 bawgte d> )3 &y 3 Slas 5 (29, (Slgie
sl Oljen plgie &5 398 &ly drgi 3)90 Wl e
S pbsl inis YL ocdby jasls 5 0,Skes
B alass bl jlab i (L5l ooy adp (slacisis
b e yb b b Lol 3l 5 S (e 4l
b caby (sl 5 Gy SO o Sles (Lol Gb
28 Ojg wre Slie el Jy W (VL (Sl
Pl &l 3 Sles g &l lia (g )8 9 Lol b
Seais] o kot (JS gk (¥ Joia) widh (hens
Clio g slp a2y BB Jeily il L pow adgs
gy Slgze 9wl 2 Sae b 5l olasEl ppe
S50 Mol sy 55 53,5 5 el sl (gl ls
.))S-lAQ le)'?l 2 Adgs Og.l dln,wy) S ojg sk
bl 50 (@l Hlia 50 5 Gubb dlaad (Bubo j3 &l Slaw)
(V1) Jadl g ol oalipl 3 ull i3 Vb (5:50ke
Slg o By ;0 b ol caw Gl gy S
oS Al S Jb o sas il K5« 5, Shes
s Jud 3l Cio cpiin Gl (F) o) Ken 5 Sl
a3l ol g by do (59 ¢ Budo 50 Ald Dlawd gy > Gubs
Q@ Gl g ond b 5 Sles Doy sl Wlg o =58
S5, w5 Slae iuli8l gl 505 sl jasls e
b i ol gy gl Jlo 5 28 1B 5 2o
ol pr) 5> Sgdhyee Clao lp YL gsS
s 023 lis YU gais cpl dgng a5 ALl 249 SSHI5

liome aded 0 0 K l8csis £F (ool s olwl p

d)] 5 &)lf o d)ﬁfa)"l.bl Olaws wi:h.o A8 ,S )|)§
ool opl &S Cal sdd 03y ¥ ot o laddes
spSojlul Clao yuin 3 pod 5 Jol ades by
abgd ) aSyska gy bawgle b o8 > 55 SIS 0nd
ol Bl 3ds olas (o )8 a3l i Slaws S <ol
ey pasld g (o8 Bb jlad 23 3 &b o
3 pg> adgy )3 (¥ Joua) Wdg )l 0 VL polie
b 0aSg e wiby dlas Lol ad L gub dlas Claws dps
ey jasls 5 Lol b saSg aily slas o)
b ol gy adgd cpl g byt oYL polie
Woog 28 9 kel gl > @obj eaSn
ol Gl wle Juily by adgs ol clacass
caily padls cho der jl g 8k Clae Sy
(Fr 9V F Glcwp)) pow adss sbocuis) il
der J) 5 pre Slio iy ly Y sloSibe b
abgs nl W3y (48 lgizee g Al 3 Shes il lia ()
g ol slads ;0 bawgio b oS 0uSgye aiby s (gl
i g o)8 5 ol gadls o b ol g )8
13,5 odalde oY ds 3 50 )8 5 ol sl sl &b
S s iz 4l 3,Slee i b ) (s 1
shb aSles Glinl Clae min o 1) dwyeed
5 e Lo el i) (F Jpi) 352 VL ool
W o9 Vb lacasgsy cnl 53 58 oo | 3o oyl )
OSle ol lul lacwisl ol ople 5 5 cuis
o Sl FY g 0 Y adgs o o,8 adld ol elas)l
o2 45 (V) O 5 csoesd o35 GBS e J o 3
Jewilty [Slis oS cunl iy 29 jio Sl Fr LYY
ahgs .l Cis cpl PNl (gl adbes pl M


http://dx.doi.org/10.29252/jcb.10.25.159
http://jcb.sanru.ac.ir/article-1-680-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jch.10.25.159 |

V¥

Slgma g 4l 3,Slas gl yiuF &S cwl o 5l Sk
B E95 3929 Cuwl o pl> muMlip)3 1 Vb ()
g b 0Slee 0Sles glin) (gly; Clas gy mowg
odd )5 ook pliire by S5 (84, (slgime
(V) Consl

290 S5 slacip 4 b Ll Gedos ol @l
Soidedyge 9 (=l lae > oYL ges b )y
5 4y 2,8kee oMol (sl Juailty ol J lotee 48 ti2gs
04 S5 gy £Y oge ool SO 484, (sl
3l pgw abgs slacyig) &5 Bud anail Calise adgs
g &b 0Sles lyjlin iy gmer (e lao
Al S slhadgs &Sl > ddg J ) lgxe
Wbl o el Bl cblyy (adll 5 b dlas

5 S5y 189 S odinal b S35 Slouis | 5t St 43

S d9d e Sty g Sl (2ol gla)l8 gl cuslie
ol 51 S8 dils 5 Sles sl g ails 5 Slos il58l cps
2 Sl Gewip 23,5 )by (e 926 4 g9
Dol dad o dnogs 1N Wil jeds addes ples J31
3 odlatnl (S35 wdp) 53 39250 slacaiy] l oslinsl
AR e olp sbadeliy )3 35 )9S (seg saody
5 Sghrge Claw oluly oy aiueg)S 25
shcws; S8 4 ol s opl & ob lis £y
4 165,88 8 (W) G el e calise
rhSel Sojslgdige 5 (ol Clio by pB)l olulis
e g (V0) ghler 5 (3lys> (gilaed oSl > e
P s S 535 Sl (W) ohien 5 el
Lo o e il g lio Loy
Jols gl ) il (YYAF) i plo ol

iz glaades )5 SIS slacuis) ol (5ySejlul lao (ke ¥ Jgax
Table 4. Mean of measured traits for safflower genotypes in different clusters

0 adgs ¥ ady> ¥ adgs Y digs ) ddgs b (65 ojll Slaw
Y5 so/vY £a/VY £\/5Y OAIAS (cm) @y glis)
¥\/0- ¥F/0A ¥/ £./v¢ YADY (em) e 53 4sls sl glis)
DO/VE OAIVA £y/oy ov/sy oV/¥a (em) b oyl s,
VIS VIVYO YIYAY £1aY0 FIVY- (mm) a5l o
o/ +A FIVVY O/FYY ¥/OAY F/AFA b 455 ol
olAsY oly-y F1ovy o/-Yo o/vYo b 4ls gub olaw
VI¥AD v/yay AR YAZNN \/yay ol L5 b dlass
YAIA YA/AA YY/OY YEIEY YV/IVA 58 b 4l dlus
YY/OF Y&V Y&loY YY/IYA YV/VE ol b s slass
VIVEY \Ivo- VYA VoV VIASY () =58 @b 4l ()39
V/¥20 /0o \/¥VA /YA /¥y (@) ol b > 59
YY/5N YY/¥- YY/A YY/AA YY/A¥ (Mm) e 5b Gub s
YEIVA YO/FY Y¥/AQ Yo/ YO/AA (mm) Lol 3.l s
AYYY v/o¥a Y/OA V/00 VALY () g S5 3,Shos
- JOASY <V¥YY -[s55Y < vayy -Javyy b b oS> &l olaw
VYo BANNE <I¥\EY \/-o¥Y BINT<d kol 3 oS g > il lass
YV/0R YA/ oF VY Y¥/+A Y\/50 (@) «l> 35 )5
NN </YO¥Y NALSY </ysa. -IYSAY (£) cusls p pasls
YV/5Y YAIVE YV Yols- Y¥/AQ (£) 589y g
YaY/o YYVE/S FYE-/ YOFV/Y YYAD/ (kg) 4ils 5,Slas



http://dx.doi.org/10.29252/jcb.10.25.159
http://jcb.sanru.ac.ir/article-1-680-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jch.10.25.159 |

V50

10.

11

12.

13.

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

WAV e /Y0 0jlads [omd Jlo /8]y5 lalS g Mol doliingy

&l
Amini, F., G. Saeidi and A. Arzani. 2008. Study of genetic diversity in safflower genotypes using
agro-morphological traits and RAPD markers. Euphytica, 163: 21-30.
Adghri, A., D.E. Zimmer, A.L. Urie and A. Marani. 1974. Evauation of the world Collection of
safflower. 1V. Yield and yield components and their relationships. Crop Science, 14: 799-800.
Bagheri, A., B. Yazdi-samadi, M. Taeb and M.R. Ahmadi. 2001. Study of correlations and relations
between plant yield and guantltatlve and qualitative other traits in safflower. Iranian Journal of
Agricultural Sciences, 32: 295-307 (In Persian). ) _ _
Balijani, R., F. Shekari and N. Sabaghnia. 2015. Biplot analysis of trait relations of some safflower
g_:arthamustmcton us L.) genotypesin Iran. Crop Research, 50: 63-73. _
idgoli, A.M., G.A. Akbari, M.J. Mirhadi, E. Zand and S. Soufizadeh. 2006. Path analysis of
relationships between seed yield and some morphological and phenological traits in safflower
BCarthamustlnctonus L.). Eui)hgtlca, 148: 261-268. _ ) _ )
gu, L. and H.H. Mundel. 1996. Safflower (Carthamus tinctorius L.). International Plan Genetic
Resources | nstitute, 83 pp.
Dwivedi, S.L., H.D. Upadhyaya and D.M. Hegde. 2005. Development of core collection usin
geographic information and morphological descriptors in safflower (Carthamus tinctures Lg
germplasm. Genetic Resources and Crop Evolution, 52: 821-830.
Zgloconer, D. and F.C. Mackay. 1996. Introduction to quantitative genetics. Longman Group Ltd, UK,
p.
FeiZ|F,) M. and L. Fahmideh. 2016. Evaluation of yield and some of quantitative traits in safflower
I(:)Car.tha)mus tinctorius) germplasm under rain fed conditions. Journal of Crop Breeding, 8: 24-30 (In
ersian).
Ghorbanzadeh-Neghab, M. and R. Afzal. 2015. Evaluation of genetic diversity of Iranian populations
and foreign cultivars of safflower (Carthamus tinctorios L.) using morphological traits and RAPD
molecular markers. Journal of Molecular and Cellular Research, 28: 94-106 (In Persian).
Golkar, P., A. Arzani and A.M. Rezaei. 2011. Genetic variation in safflower (Carthamus tinctorious
L.) for seed quality-related traits and inter-simple sequence repeat (ISSR) markers. International
Journal of Molecular Sciences, 12: 2664-2677.
Johnson, R.C., P.B. Ghorpade and V.L. Bradley. 2001. Evaluation of the USDA core safflower
collection for seven quantitative traits. In Bergman JW. and H.H. Mundel (Editors). Proceeding. Vth
Inter. Safflower Conference Williston. North Dacota, Sidney, Montana, USA, 149-152.
Maali-Amiri, R.M., B. Yazdi-Samadi, M.R. Ghanadha and S. Abdmishani. 2001. Evaluation of
genetic variation in different safflower using RAPD-PCR. Iranian Journal of Agricultural Sciences,
2: 737-745 (In Persian).
Mahasi, M.J.L., F.N. Wachira, R.S. Pathak and T.C. Riungu. 2009. Genetic polymorphism in exotic

gﬂowerl(galréhamus tinctorius L.) using RAPD markers. Journal of Plant Breeding and Crop
ience, 1: 8-12.

Maleki-Nejad, R. and M.M. 2015. Magjidi. Evaluation of Iranian and foreign safflower germplasms
under normal and drought stress conditions. Journal of Crop Breeding, 7: 1-13 (In Persian).

Magjidi, M.M., R. Dehghan-Kouhestani, R. Maekingjad and G. Saeidi. 2015. Study of genetic
diversity of grain yield-associated traits in Iranian and exotic safflower (Carthamus tinctorius)
germ(j)lasm. Journal of Crop Production and Processing, 5: 1-14 (In Persian).

Omidi Tabrizi, A.H. 2001. Correlation between Traits and Path Analysis for Grain and Oil Yield in
Spring Safflower. Proceeding of the 5th International Safflower Conference, USA, July, 95-98.
Omidi, A.H., K. Hamid and H. Shao. 2009. Variation for some important agronomic traits in 100
spring safflower (Carthamus tinctorius L.) genotypes. American-Eurasian Journal of Agricultural
and Environmenta Sciences, 5: 791-795.

Pascual-Villalobos, M.J. and N. Alburquerque. 1996. Genetic varicition of safflower germplasm
collection arown as a winter crop in southern Spain. Euphvtica. 92: 327-332.

Pourdad. S.S. and M. Jamshid-Moahaddam. 2006. Evaluation of safflower aenotvoes (Carthamus
tinctoriusL.) under moisture stress in controlled and field conditions. Journal of Science and
Technology of Agriculture and Natural Resources, 10: 155-168.

Pourdad, S.S. and J.B. Singh. 2002. Evaluation of germplasm collection of safflower (Carthamus
tinctorius and C. oxycantha) in dryland condition of Iran. Indian Journal of Genetics and Plant
Breedina. 62: 87-88.

Rafeie. F. and G. Saeidi. 2005. Genetic variation for different aoronomic traits in isolated lines of
safflower (Carthamus tinctorious L.) from Iranian local nopulations and foreign genotypes. Journal
of Science and Technology of Agriculture and Natural Resources, 9: 91-107.

Saeedi, G., H. Tofi and A. Mirlohi. 2004. Genetic variation and relationships among characters in
i%r?e safflower land races of Iran. Journal of Agricultural Sciences and Natural Resources, 11: 116-
Safavi, SA., 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. Food Agriculture and Environment, 8: 616-625.

Shahbazi-Doorbash, S., K.H. Alizade-Dizaj, B. Sadeghzade and V. Fathi-Rezaei. 2011. Evaluation of
genetic diversity in safflower landraces using agro-morphological characters and RAPD markers.
Iranian Journal of Field Crop Science. Iranian Journal of Agricultural Sciences, 42: 221-231.


http://dx.doi.org/10.29252/jcb.10.25.159
http://jcb.sanru.ac.ir/article-1-680-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jch.10.25.159 |

Journal of Crop Breeding Vol. 10, NO 25, SPring 2018 ........cuoituuiiinie et eet et r e ae e et e tie et s e e s e eieeen e 166

Cluster Analysis of Some Safflower Genotypes using a Number of Agronomic
Charachteristics

M ohadeseh Gholami®, Naser Sabaghnia?, M ojtaba Nouraein®, Fariborz Shekari* and
M ohsen Janmohammadi®

1, 3, 4 and 5- M.Sc. Student, Asiatant Professor, Professor and Associated Professor, Faculty of Agriculture,
University of Maragheh
2- Associated Professor, Faculty of Agriculture, University of Maragheh
(Corresponding Author: sabaghnia@maragheh.ac.ir)
Receive: November 6, 2016  Accepted: May 24, 2017

Abstract

Safflower (Carthamus tinctorius L.) is an onlv oilseed cron which. is native to Iran where. is
known as its diversitv center. The aenetic variation studv provides valuable information about
maintenance and their usace of ocermplasm for breeders to increase efficiencv of breedina
proarams. In the current studv. sixtv-four cenotvpes were assessed for 20 agronomic naa
morpholoaical traits for aenetic variation evaluation of in safflower. The number of wizened
seeds per |ateral capitulum trait had the areatest CV (coefficient of variation) while the diameter
of lateral canitulum trait indicated the lowest CV. Also. some traits includina seed weiaht of
lateral canitulum. number of lateral branches. number of canitula per lateral branches. diameter
of main canitulum. vield of sinale plant. thousand seed weiaht and seed vield showed relativelv
hioh CV amounts. Results of cluster analvsis throuoh morpholoadical traits and based on
Euclidean distance and Ward method showed that there were five different clusters. The
aenotvpes of the third cluster had hiah values in some important traits such as thousand seed
weiaht. seed vield and oil content while the aenotvpes of the other clusters were hiah in number
of canitulum and harvest index traits. Cluster analvsis accordina to aoronomic and
moroholoaical traits could not separate safflower aenotvoes based on their aeoaranhical oriains
whereas [ranian aenotvnes were located in different clusters which shows Iranian aenotvoes had
hiah aenetic variation. Therefore. renardina this mismatch of aenetic variation and aeoaranhical
oriain. it is better to select safflower aenotvoes for breedina proarams usina aenetic variation.
Also. local Iranian landraces can be used as a rich genetic source for safflower for breeding
programs.
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