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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

16
14
12
10

F3 sla _lwols  Hal b

Disrribuntion of F3 families

Ok B m

C. oxyacanthus(s)
C. tinctorius(s) W sl

C. oxyacanthus{n) B S 22

E é E k C. tinctorius(n)
| Z 1 -

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

SRR

Lk o dila alasd
Grain per head

3 (Carthamus tinctorius) _Jal &Jlf led; e SN ol Fy sla sl Il 3 C"j): oy
Gb s dbs sl L sl AT pde Sis i35 Lasws 93 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

(C.oxyacanthus) species in drought stress and normal condition for grain yield per plant
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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

ER S P SN 55 s

Joto S Phenotypic coefficient Genotypic coefficient of e seE Sy

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

IS pae o I pe o I pe o I pe o= I pe o

Plant characteristics A slis 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 Sy, 118 113 138 125 3.02 3 2.8 2.78 87 86
Plant height (cm) Spsyl 7035 69.8 110 104.5 11.54 9.1 10.9 8.6 90 89
Number of branches plant ' Slakil sl 5.5 4.9 11.8 10.5 19.20 13.9 17.8 12.52 86 83
Number of head plant ! G gkl 137 12.7 66.67 4333 29.60 293 27.8 27.24 88 86
Number of grain head™ b s 4l slaw 5.9 43 18.79 15.08 30.34 29.26 29.26 27.84 93 91
1000-grain weight (g) Gl ,lpmoss 16 12.37 35.85 29.9 18.07 18.88 17.64 18.18 95 93
Grain yield plant ' () G5 S als s Shes 4.24 1.18 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) ey o ke
Sy 335
4> Jav\.lf\:)'_,; Days to G gy olaidl 4l Hlm 5y
ssl3T Days to physiological Sy gl Branches G b b s ails 1000- 4l 5 Slas
S.0.V % 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" 1513.71" 1601.57"
Block (Place) (o) S5l 4 175.22 108.40 106.94 8.64 252.03 2.632 25.88 14.03
Family Joels 42 136.63" 48.80" 332.56" 9.35" 343.8" 35217 82.12" 24.67"
PlacexFamily Lo Jalé 42 60.37" 34.62" 181.16™ 2.90™ 125.57"" 16.23" 22.56" 17.63"
Error T slls 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 Loy5 S5 5 gt el o 3 s gme 5 ls a5 4 TFF 5% s

YVYY
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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

Cdeo alS Ol jee

I e S

Normal Stress Percent of trait reduction (%)

slal i SR el Wl S el Wl SN

F3 gl Joos Cultivated Wild F3 gl Joos Cultivated Wild F3 sl Jals Cultivated Wild
Plant characteristics S Slis F; families parent parent families F3 parent parent F; families 5 parent parent

Days to flowering A s, 94.28 84 94 88 80 93 6.7 4.76 1
Days to physiological maturity Sty b 35, 129 128 134 118 120 122 8.58 6.25 8.96
Plant height $ g g5l 91.3 97 82 87.73 89.53 99.5 7.21 7.7 21.37
Number of branches plant ™ Oleiil slaw 8.65 6/9 6.77 8.12 5.83 6.74 6.12 15 1
Number of head plant ™! G g 53 G sl 33.95 13.67 34.33 26.55 12.67 33.67 21.77 7 1.92
Number of grain head ! b s &ls sl 10.77 16.67 9.76 8.55 9 8.58 20.61 45.65 12
1000-grain weight &ls 538 03 24.7 31.55 27.45 19.32 29.9 2431 20 5.23 21.54
Grain yield plant G S ails 3 Slas 9 9.79 7.34 3.96 4 6.17 56 59 16
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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 traits 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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