V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
AT 5l ol uid Hld W

(B ST (S5 g (SW I Jol> F3 fud 50  Sis 4 Joxd 9 £455 (2b 5
(C. oxyacanthus L.) i>9 9 (Carthamus tinctorius L.)
Evaluation of variation and drought tolerance in F; generation of a cross between
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Fig. 1. Distribution of F3 families derived from a cross between cultivated (Carthamus tinctorius) and wild

(C.oxyacanthus) species in drought stress and normal condition for number of head per plant

C. oxyacanthus(s)
C. tinctorius(s) W sl
F Ses oo

oxyacanthus(n) e

e C.

10 - V
_E E k C. tinctorius(n)
| Z Z 1 -

4-589 B/-7899 B-999 10-119912-139914-159916-17.9918-19.99

16
14 -

OUNRNNNNNNY

F3 sl Lals sl b
Disrribuntion of F3 families
[ T U TR M s T

Lk o dila alasd
Grain per head

3 (Carthamus tinctorius) _Jal &Jlf led; gm S ) el Fy la fsls Il 3 &oF -y ng
Gb ys dbs sl L sl AT pde gg.w:- oS lasee 95 55 (C. oxyacanthus) i &Jlf
Fig. 2. Distribution of F; families derived from a cross between cultivated (Carthamus tinctorius) and wild

(C.oxyacanthus) species in drought stress and normal condition for number of grain per head
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Fig. 3. Distribution of F; families derived from a cross between cultivated (Carthamus tinctorius) and wild

(C.oxyacanthus) species in drought stress and normal condition for 1000-grain weight
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Fig. 4. Distribution of F; families derived from a cross between cultivated (Carthamus tinctorius) and wild
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Tabel 1. Descriptive statistics for plant characteristics in F3 families derived from a cross between cultivated (Carthamus tinctorius) and wild (C.oxyacanthus) species in

drought stress and normal condition

) S5 55 S

Jola Sl Phenotypic coefficient Genotypic coefficient of s il

Minimum Maximum of variation (%) variation (%) Heritability (%)

I g o I e o= I e o I e o= I e o=

Plant characteristics A Sl Normal  Stress  Normal  Stress Normal Stress Normal Stress Normal  Stress

Days to flowering AU 5, 84 80 108 96 7.09 5.2 6.6 4.71 87 81
Days to physiological maturity Shey b5y, 118 113 138 125 3.02 3 2.8 2.78 87 86
Plant height (cm) sy, 7035 69.8 110 104.5 11.54 9.1 10.9 8.6 90 89
Number of branches plant ™! Oladil slda 5.5 4.9 11.8 10.5 19.20 13.9 17.8 12.52 86 83
Number of head plant ™' G 3 55 Gab sl 13.7 12.7 66.67 43.33 29.60 293 27.8 27.24 88 86
Number of grain head™ Gk s 4ls sl 5.9 4.3 18.79 15.08 30.34 29.26 29.26 27.84 93 91
1000-grain weight (g) dsyimass 16 12.37 35.85 29.9 18.07 18.88 17.64 18.18 95 93
Grain yield plant "' (g) Gy Sl 424 118 19.37 8.04 37.09 43.07 35.52 40.97 92 90
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Tabel 2. Combined analysis of variance for phenological, morphological, grain yield and yield components traits in F; families derived from a cross between cultivated

(Carthamus tinctorius) and wild (C. oxyacanthus) species in drought stress and normal condition

MS) lay o 2Kk
Sy 65,
a3 AW, Days to S g 45 Slaiil NN NRSD)
eal3T Days to physiological 5 il Branches Gy Gk Gk s als 1000- Gl 5 Shes
S.0.V e polie d.f flowering maturity Plant height plant ™! Head plant ' Grain head ' grain weight  Grain yield

Place Lo 1 2346.06" 8059.55" 2356.32" 17.82" 3237.96" 351.23" 1513717 1601.57"
Block (Place) (L) S5l 4 175.22 108.40 106.94 8.64 252.03 2.632 25.88 14.03
Family Jeels 42 136.63" 48.80" 332.56" 9.35" 343.8" 35217 82.12" 24,67
PlacexFamily Losuax | 42 60.37" 34.62" 181.16" 2.90" 125.57" 16.23" 22.56" 17.63"
Error bl sl 168 14.95 5.75 27.44 0.924 29.44 2.02 3.02 1.81
ns, * and **: Not-significant, Significant at 5% and 1% probability levels, respectively Lo y3 685 5 gty ezl o 53l e g o dan b o5 4 T 5T s
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Table3. Mean Comparison of F; families, cultivated parent and wild parent and percent of reduction per trait in the normal compared with drought stress condition

i a8 Ol

o e oS

Normal Stress Percent of trait reduction (%)

el ity s Wl el i s Wi el i S

F3 s Jalo Cultivated Wild F3 s Jals Cultivated Wild F3 s s Cultivated Wild
Plant characteristics A Sl F; families parent parent families Fj parent parent F; families 5 parent parent

Days to flowering AL s, 94.28 84 94 88 80 93 6.7 4.76 1
Days to physiological maturity Sy b 35, 129 128 134 118 120 122 8.58 6.25 8.96
Plant height < plisyl 91.3 97 82 87.73 89.53 99.5 7.21 7.7 21.37
Number of branches plant ™ el sl 8.65 6/9 6.77 8.12 5.83 6.74 6.12 15 1
Number of head plant ™! &5 53 Gob sl 33.95 13.67 3433 26.55 12.67 33.67 21.77 7 1.92
Number of grain head ! AR HIRTS 10.77 16.67 9.76 8.55 9 8.58 20.61 45.65 12
1000-grain weight $ls 438 05 24.7 31.55 27.45 19.32 29.9 2431 20 5.23 21.54
Grain yield plant ' G5 S5 &l 3 Slas 9 9.79 7.34 3.96 4 6.17 56 59 16

\vy



VFRY ol o ol o 5l b 010 oy g sle "

oo B0 Ll S o) s 9 ()l pme Sl
J;»L:o (Y Jader) ols 0las (g yls gme 2alS S
s My 5 ol Wiy Fy sla Joals 1 45 ¢
5 o pde Lol o 5 AY SAV AVYY (S 54
Be T Ll 5 gy e Ll 4970 5 AQ/OY AF/VY
oy VIV sVITY o a ol Wis 5 Fy (gla Lals
W s Lal e zls s bl 2 s gl Seals
Ol e a8 s otaline L5l 2alS” g5 &6 b g
O:Jﬁ‘ Y Jgds) ols plis ol 8l de 5 YV/YF ol
L e ol o (S (25 550 & e
cladbu 53 OT il [2alS ool J ko as
3 a8 G 4 ()l Jruily 2alS Cel LS
.;,.:wdjl_wuwougjﬁé\ﬁfﬂol}f
O3 (St T 5L S e 03100 oy
s e 8 L) Bl 5 sl 5,5
S e 5l S ae s s s Ll (Farid, 2004)
IS e U a5 gL Sl il 23
ST sty Ll 5 4y ol pl oS AL oyl bl e
s =i s Vsl oy ke g an Al Ssle
5, pole Eags 5 edd Jleel Hladil JeSas
Sl s Sl s, fas sy o
Sl s ol K5 s gLyl el S
Bagheri and Farokhnia ef al., 2011) ‘_;(_.::- s
slac—s5 5507 J&l5=dl 5 (Sam-Daliri, 2011;
(Tavakoli ef al., 2012) wsb o iy <55 )&
o= o e SlE s e L
23 Sl sl S B g )50 Sla Jsl
s Sa ol g sesby A5 Sl Ol Gy
Gl 45 5 Olail slaws Kl (Y Jpud) 5
NID s g Mg 5 ol Wl5 F; gla Lals
PIVE 5 O/AY ANY 5 25 pde Lasl 13 )3 #IVY 5 9/4
SN ol Slis 25 e Sas 55 Ll b s
LS s bl sl js als do s K 5 10

Lf‘i"'} -L“jjgfh\ -1_“3 ¢F315LAJ?»BQ:U> g_,.:?j;

\e

L Sy olian Cdeo RalS 4 ot (5-b) A
.::;@&ﬁéu%}ij):@ﬁ

sl blad 1 as sl Olid il ls 4 e @L:J
S Jlea| o 55 Fy Sl sl o S ey B 55,
o i ) B 345 (645 gae Dyl Lo s
S5 8 3 8 sk G S Cod gl e b
St S ey U5 a5 3wy K (Y )
YA 354y hems Ul 5 ol iy Fy sla fuas
AV A s ede Jal, 5 555 \WF 5 IYA
Eol Siis [ s S dal 5 )5 55, \YY
59 3w ke so )3 A/AT S F/YD AOA ialS
5 ol W lFs slanls o 5 i 4 (S des b
35 St e UT U Jgds) s § s Al
PG gt 5 € Oogliza oS 15, s Jor
(03 5L OT Oljn o 2 4 ol oS (glal 0 3 1,
S Gape 53 olS Sl 0533 ol ply LS o sl
Sl sl adlaie 53 Jpene (S 095 5 Goate
Ol 51 OLSKal A b 5 s dal g 2l S 2
S 3395 ool gl s e anlS 0yl s
S 3ty e O alewyy oLS a8 ol Sliws
3395 ol bl Ol fuas 2T (S
Gt 63513 35y o sSon el L g 050 5 Shos
Dliie 31 asy 093 Ao ls (oali5as laasl 5 55 s
o)y (Arona er al., 2002) 555 5ol S 3L s ) 40
(SRSl s e el (S 0l 55 e,
raladT 55 5 5els S ¢ St 55115 sl
Naderi Baghshahi et al., ) o,Sas alasl 6,0t
50 A Jgme Sl 53 (b 85 I8 (55, (2003
)lswdujsﬁ):;.\?w)b*j”:\Mﬁd)LﬁT
Sty U gy slds A5 s il BIL 5 s S
S ) 93 e 3L el sl e 4 S
6-@‘)6%@}3&)‘1‘3}4%‘)4{&}1?
sl 0l 5,18 55 (Mozaffari and Asadi, 2006)



pd i 4 o g5 2o "

oo b b5 e ol 3 8 A5 05 il 8
Sharrifmoghaddasi and Omidi, ) (gl § —wdde
Sl geb sl rals 4 e K58 5 (2010
et G Ko

S s 45 3505 mtin il 5 s
Shyls b ys als sluw Ca o S 5l ) 55550
nl s Ao 3 65 el o 53 s an Sl
Ol s sime JialS Slis i35 50 Cou b
Fi la b (gl = b s ails sl (Y Jgd) 5ls
VPV VW S 5 an by Mg g el ul
Lol 2 53 MDA 58 BB 5 5 s Ll 53 4/VF
Wy Fy gla sl o 53 St ol 2alS g
VY S FO/ED Y /8N g iy g s !
33 (S 4S iy oo b w (Y Jsds) 3 Aoy
ol 03,8 sl us Sis sl s [ dl> e
SLasls Ol jn 4 53 5 03 8 0d il 5L Ol e
SalS b sl slas Uy il gb ja ST,
oY M ilesT s (Oclke er al., 2004) Ll oo
L (Miladi Lari and Ehsanzadeh, 2010) o/ ;0lus! 5
sgd by 4l sl e s BB, 2als
5 el Ol oelesT ys ol gals ds s Y8
di:,lf &3, p» (Pasban eslam et al., 2010) Of,\Sea
P 8 o Hladd 53 Gk 3 &l slAws oy 2SS
s B G Ol 43 4l sl

F3 ola Jools oy oS5l Olas byl 4 s &b
S Sl 4Sls i 055 Sdee i el L)
C«Mu_i‘ﬁ&duj‘ WSl 3 g g s Sme
Sl i ol oS0 (Y Jger) 5 513 dmn sl
N P IS 2 e U | PYP g CY RV | PO P W S WA
3o pke Ll s p_? YV/EA 5¥V/00 (YF/VA
Ol g A5 Ll 5 55 5 YR/FY 5 Y4/4 OV 4/AY
Wy s ol aly Oy sla Jusls o 55 oo 2alS
Jsd) 551 o ys VV/OF 5 O/YF Y0 5 5 o i

@ Olg ooy susby A5 53 4ls 55 05y Shals (¥

\ve

Ll s S a8 iy oo b a0 (¥ Jde) s
bS5 5T slad s slims (LT Juol 2l 530
5ol PalS Bl al gl DLl W 5 g o
dsloel oo 4 0 53 Olaiidl Sl falS 4 4 s
3 o\ (Behdani and Jami Al-Ahmadi, 2011)
(Behdani and Jami Al-Ahmadi, gdaxY! s
54yl glaolaiil sla S W 57 5,15 2011)
LS LT a3 I BIL G 6y a5 4 b
slacs 55 5o S e 5o Ol slaas il 58l sl
3 K5 ey (S 5 S iy K
odes i |35 s (Tavakoli er al., 2012)00,Ln
R
350 sl el ¢ il sly 4o S el
S Jlazl a5 s e Sl (slls L5
Esb ) RS s a5 e 3 b slaas Ll s s
i ol s S ) (5413 gre sl LSU
@\,ﬁy;\‘\”/%éﬁ:’-ﬂﬁ&@\,&ycw
Lyl i sty falS Aoy YY) aS 5 0 Y7/Fr i
F3 gla b gl o ol S0l 0l OliS 25
%;Qﬂ(&%\fﬁ)b&}}-ﬁ‘)j&‘ﬂ‘}
s i Ll 8 s g FEYY 5 \Y/PY /AT
Wl F3 gla fuals o 5355 VYISV 5 VY/EV YH/00
oy VAY 5V NV s 5 4 by Wl 5 ol
A b edalin A bl by Cae opl 1 rals
23 G g ol ad o 5 g Olal & ey 0
S Ol & (S5 53 350 (el pide Lely 25
s yedd i)y slag b 4 cule janass Cex
S LT S a ramie dmm 53 5350 00 A, J>
Naeimi et al., ) 35,5 o 0L ;5 Chdw opl tals
S oS Ll ko ) Al S s 2007
3 aS sl St A5 Sy 4 s ol sl
Abel, ) ol 355 a A 5 55 (6 2aS Gk OT 4
33 é_:.a- s 48T sl OLid 5 g5 asdllas 55 (1976
L dmlie 55 45 9 53 3b sl 2als cel 5 8



VFRY ol o ol o 5l b 010 oy g sle "

L Sas i 515 K s ails s Slas jtalS”
Abolhasani ) Cdls Codlle opdions 1 (65l uol
and Saeidi, 2006; Tavakoli et al., 2012; Farokhnia

(et al., 2011 and Mosallayi et al., 2011

S 5 4o

S Sllde o5l bl s (S 5y
GO o W ol Fy gla Jsls 55
i3 3 (Carthamus tinctorius L.) sl S5 5
23 =) — Sl ¢l = (C. oxyacanthus L.)
Ol g on e plondl (1 e 5 (S 25 Lol 5
G5l K e ol sl 8 25 F ans
S Jel= F3 sla Josls 5 C. oxyacanthus L i s
Syrs (St 4 Joms i 51dgT G168 o S
Slis 03 5 40) Slaw ST 2alS Ol 5 Cuils
Oy 3, Sae 5 b 53 4ls sluws @ g 53 Gb slias
Wy 51 maS ey Wy s 25 51 s (6. ST
o iy s YL oo odins LS &7 5 5
B a5 25y Jub e en 3 0 St
S SE ol 5F; gl el i ys ol
ol sl gl Junls Sl 0Ll 5 alone
sy (Suas 5 Ll d s g 5l YL s Slas
33 8 5 oYU s, Slas gl S ¥F Jel 5 cils
oS 0 el o Sl alS 5 e Ll
A A s b 5 Ol 4 g (S
B Sl slaiibg 53 855 e
ST 4 e Sl 30,5 C. oxyacanthus L. o5
o ol S (VL5 Shas b slas 55 S
23 omle 3 Shae L (o)1 A 5 Cgr 53 53

S sl T oS Lyl 2

Y1

LeT amss 53 45 (28 o pls 5 i g j2alS
b medol oo LS Lkl 0l J b 5 e e
(Omidi, 2009) sl .(Kochaki ef al., 1995) Cuusls
(Abolhasani and Saeidi, (gda—w 5 swcdlgl
SC oS (555 5 Sis A5 F1 g 5 L2006)
Oa 035 ShalS Esly (St s oS s S 0l
.3}5@&)?,;43\;
wa;uda\aouggg,\,gk&@u
S 455 &S5 s 3, Shes Lo (gl L Juals
Sl e sl U gk T 50 g sl s
Q.:i?\_,e.(\’ J)J_?)C,_&buﬁéﬁubaj_(l.w
j&h‘“‘j‘F36lﬁJf@6‘ﬁﬁﬁ&ﬁ‘J))§w
)suﬁ)gpfwvv,«/v« A sy iy Ul
Pasn S EFNY S F X8 5 25 s Ll 3
SO DBF el (St A5 o (St 2 Ll
guﬁ&d\as&@ép):ﬁgwﬁw
s a9 al Wis F3 la Jolb w j5 C5 5
&S als 5, Shae Hldie o b (F Jgua) s §
F OV XF X0 la b 4 5 ot Ll s 6 s
VV/EZ OF/YY A0 VY QXY Cs 5 ) V0 5T
Lo ool 4 25 Loyl s s 5 (g 53 0 SNV
FIPO VN A 5 5 a) XY 510 O XP YV
534S Coils gl (@ g s r,f O/AV 5 8/F\ F/0Y
YA) 5, Ses LialS Oliee op S Y9 Ll 6T
Ol e 4y g3l jolaml s o (i 1 sty (Ao
bl b oy
cuﬁjs&bz\wy&ﬁdlssﬂw‘}:“}hi
u:.;?;gl:&d\:)}a&j;;&bﬁdb:\w
lk\w|ﬂ5&§:g\)&}f:ﬂw§i}
(Kafi and Rostami, e 5 SLS .das o talS
Sl 55, Sas p Sas (15 1wy 432007)
&%Mﬂ&x:\zow&ﬁﬁaﬂw

D gh 45 @ > aS)d :)Sl.u« Jls sme u.f..a\f el



pd i 4 o g5 2o "

References odliwl 390 b

Abel, G. H. 1976. Effects of irrigation regimes, planting date, nitrogen levels and spacing on safflower cultivar.
Agron. J. 68: 448-451.

Abolhasani, Kh. and Gh. Saeidi. 2006. Investigation of agronomic traits of safflower genotypes in two
moisture regimes in Isfahan. J. Agric. Sci. Natur. Resour. 13 (4): 407-419. (In Persian with English abstract).

Arona, A., R. K. Sairam and G. C. Srivastava. 2002. Oxidative and antioxidative systems in plants. Curr. Sci.
82:1227-1238.

Ashri, A. and P. F. Knowles. 1960. Cytogenesis of safflower (Carthamus tinctorius) species and their hybrids.
Agron. J. 52: 11-17.

Bagheri, H. and M. Sam-Daliri. 2011. Effect of water stress on agronomic traits of spring safflower cultivars
(Carthamus tinctorius L.). J. Basic. Appl. Sci. 5(12): 2621- 2624.

Baum, M., S. Grando, G. Backes, A. Jahoor, A. Sabbagh and S. Ceccarelli. 2003. QTLs for agronomic traits
in the Mediterranean environment identified in recombinant inbred lines of the cross *Arta’ x H-spontaneum
41-1. Theor. Appl. Genet. 107: 1215-1225.

Behdani, M. A. and M. Jami Al-Ahmadi. 2011. Response_of spring safflower varieties to different irrigation
distance in Birjand. Iran. J. Field Crops Res. 8: 315-323./(In Persian with English abstract).

Brar, D. and G. S. Khosh. 1983. Wide hybridization and chromosome manipulation in cereals. Pp. 221-263. In:
D. A. Evans, W. R. Sharp and P.V. Ammirato (Eds.) Handbook of Plant Cell Culture. MacMillan, New
York, U.S.A.

Falconer, D. S. and T. F. C. Mackay. 1966. Introduction to Quantitative Genetics. (4™ Ed.), Longmans Green,
Harlow, Essex, UK. pp. 125-130.

Farid, N. and P. Ehsanzadeh. 2006. Yield and yield components of spring-sown safflower genotypes and their
response to shading on inflorescence and the adjacent green tissue in Isfahan. JWSS- Isfahan University of
Technology. 10 (1):189-199. (In Persian with English abstract).

Farokhnia, M., M. Roshdi, B. Pasban Islam and R. Sasan Dost. 2011. Evaluation of some physiological
characteristics and yield of spring safflower under water stress. Iran. J. Crop Sci. 42(3): 545-553. (In Persian
with English abstract).

Hajjar, R. and T. Hodgkin. 2007. The use of wild relatives in crop improvement: A survey of developments
over the last 20 years. Euphytica. 156: 1-13.

Kafi, M. And A. Damghani, 2000. Mechanisms of Stress Tolerance in Plants. Ferdowsi of Mashhad University
Press. (In Persian).

Kafi, M. and M. Rostami. 2007. Yield characteristics and oil content of three safflower culivars and drought in
reproductive stag and irrigation with saline water. Iran. J. Field Crops Res. 5(1): 121-130. (In Persian with

English abstract).

ARAY



VFRY ol o ol o 5l b 010 oy g sle "

Khajehpour, M. R. 2005. Production of Industrial Crop. Jehade Daneshgahi Publication, Isfahan Univ. of
Technology. (In Persian).

Karkani. A., B. Bilalis and A. Efthimiadou. 2011. Architectural plasticity, photosynthesis and growth
responses of velvetleaf (Abutilon theophrasti Medicus) plants to water stress in a semi-arid environment.
Aust. J. Crop Sci .5(4): 369- 374.

Koocheki, A. M., H. Rashel, M. Nasiri and R. Sadrabadi. 1995. Principles of Physiology, Growth and
Development of Plants. Razavi Press. (In Persian).

Majidi, M. M., V. Tavakoli, A. F. Mirlohi and M. R. Sabzalian. 2011. Wild safflower species (Carthamus
oxyacanthus): A possible source of drought tolerance for arid environments. Aust. J. Crop Sci. 5: 1055-1063.

Miladi Lari, A. and P. Ehsanzadeh. 2010. Negative effect of drought on safflower grain yield through impact
on photosynthetic surfaces and on efficiency. Iran. J. Field Crop Sci, 41:.375-384. (In Persian with English
abstract).

Mosallayi, A. A., M. R. Sharifmoghadasi and A. H. Omidi. 2011. Evaluation of different irrigation regimes
effects on grain yield and some important traits of new Iranian safflower cultivars. Adv. Environ. Biol. 5:
868- 871.

Mozaffari, K. and A. A. Asadi. 2006. Relationships among traits using correlation, principal components and
path analysis international safflower mutants sown in irrigated and drought stress condition. Asian J. Plant
Sci. 5: 977- 983.

Naderi Baghshahi, M. R., Gh. Noor Mohammadi, A. Majidi, F. Darwish, A. H. Shirani-Rad and H.
Madani. 2003. Effect of drought stress and plant density on Agro-physiological traits of three lines of
safflower in summer planting..J. Seed Plant. 2: 281-296. (In Persian with English abstract).

Naeimi, M., Gh. A. Akbari, A. H. Shirani Rad, S. A. M. Modares Sanavi and S. A. Noori. 2007. Evaluation
some agronomic some morphological and agronomic traits of canola varieties in response to irrigation at
reproductive growth stages. J. Agric. Res. Water, Soil & Plant Agric. 7: 223-234. (In Persian with English
abstract).

Oelke, E. A., E. S. Opliner and T. M. Teynor. 2004. Safflower. University of Minnesota. Pp. 97- 109.

Omidi, A. 2009. Effect of drought stress at different growth stages on seed yeild and some agro-physiological
traits of three spring safflower cultivars. J. Seed Plant, 25 (1): 15-31. (In Persian with English abstract).

Pasban eslami, B., H. Monirlfari and M. Taher Chassemi. 2010. Evaluation of late seasan drought effects
on seed and oil yield in spring safflower genotypes. Turk. J. Agric. For. 34: 373- 380.

Sabzalian, M. R., Gh. Saeidi and A. F. Mirlohi, 2010. Investigation of crossability and interspecific hybrids
between cultivated (Carthamus tinctorius L) and wild (C. oxyacantha Bieb) safflower. Iran. J. Crop Sci. 40

(2): 177-185. (In Persian with English abstract).

VYA



pd i 4 o g5 2o "

Sharrifmoghaddasi, M. and A. H. Omidi. 2010. Study of interrupting irrigation effects at different growth
stages on grain and oil yield of new safflower varieties. Adv. Environ. Biol. 4: 387- 391.

Talame, V., M. C. Sanguineti, E. Chiapparino, H. Bahri, M. Ben Salem, B. P. Forster, R. P. Ellis, S.
Rhouma, W. Zoumarou, R. Waugh and R. Tuberosa. 2004. Identification of Hordeum spontaneum QTL
alleles improving field performance of barley grown under rainfed conditions. Ann. Appl. Biol. 144: 309—
319.

Tavakoli, V., M. M. Majidi, A. F. Mirlohi and M. R. Sabzalian 2012. Evalution of diversity and drought
tolerance in cultivated (Carthamus tinctorius) and wild (C. oxyacanthus) safflower lines. Iran. J. Field Crops
Res. 9 (4): 770-777. (In Persian with English abstract).

Zeinali, A. 2001. Safflower. Gorgan University of Agricultural Sciences and Natural Resources Press. (In

Persian).

\va



VFRY ol o ol o 5l b 010 oy g sle "

Evaluation of variation and drought tolerance in F; generation of a cross between
domesticated (Carthamus tinctorius L.) and wild (C. oxyacanthus L.) safflower
species

Mostafaie, F.l, A.F. Mirlohiz, Gh. Saiedi3, M.R. Sabzalian", P. Asgarinia5 and
M. Gheisari®

ABSTRACT
Mostafaie, F., A.F. Mirlohi, Gh. Saiedi, M.R. Sabzalian, P. Asgarinia and M. Gheisari. 2014. Evaluation of variation and

drought tolerance in F; generation of a cross between domesticated (Carthamus tinctorius L.) and wild (C. oxyacanthus L.)

safflower species. Iranian Journal of Crop Sciences. 16(3): 165-180. (In Persian).

Safflower with high grain oil quality and good tolerance to environmental stresses can be important for oil seed
production. A good source of useful genes for improving cultivars of this plant species is its wild relatives. This
experiment was conducted to assess the genetic variation and tolerance to drought stress in F; families derived from
a cross between domesticated (Carthamus tinctorius L.) and wild (C.oxyacanthus L.) safflower species using a
randomized complete block design with three replications under drought stress and non-stress conditions. High
heritability was observed for the studied traits including: days to flowering, days to physiological maturity, plant
height, number of branches per plant, number of head per plant, number of grain.head”, 1000-grain weight and
grain yield. The highest genetic coefficient of variability belonged to grain yield per plant (41% and 36% in stress
and non-stress conditions, respectively). Transgressive segregation was also observed among the F; families in both
directions and both conditions for most of the traits. The presence of significant genotype by environment
interaction for the studied ftraits implied different reactions of families to drought stress and non-stress conditions.
Family 36 with high yield in both stress and non-stress conditions and low reduction in grain yield under drought
stress was identified as the superior family. Result of this experiment indicated that there are possibility of

improving drought tolerance in safflower genotypes using inter-specific corssing with Carthamus oxyacanthus L.

Key word: Drought stress, Genetic diversity, Transgressive segregation and Wild safflower.
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