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Assessment of genetic gain in interspecific crosses of Carthamus genus using
drought stress tolerance index combined with single plant selection
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Table 1. Broad-sense heritability (H?b), phenotypic coefficients of variation (PCV), genotypic coefficients of
variation (GCV) in F4 and Fs generations of interspecific crosses of Carthamus under non-stress and drought

stress conditions

S5O S RS
Non- stress Drought stress

53 e s H?b PCV GCV H?b PCV GCV

Plant characteristics A Sl G5 J (%) (%) (%) (%) (%) (%)
Number of head.plant! 53 b sl Fs 87 33.18 30.94 73 34.04 29.17
Fs 96 24.43 24.00 94 24.84 24.11
Had diameter (mm) AN F, 91 18.29 18.01 90 16.17 15.34
Fs 77 9.61 8.97 68 9.95 8.21
Head weight (g) b 0 F4 96 30.47 29.00 77 29.75 26.17
Fs 87 13.57 11.97 71 16.87 14.25
Number of seed.head! Gk s ails suw F, 96 41.10 40.24 91 41.57 39.74
Fs 82 18.79 16.97 79 17.32 15.46
100 Seed weight (g) 45 4o 03 F, 80 18.61 16.64 69 22.66 18.92
Fs 88 14.27 13.45 69 13.86 11.57
Seed yield (g.m-?) a5 Slee F, 86 36.10 33.53 60 37.34 29.02
Fs 94 17.47 17.03 81 18.56 16.71
Number of branches.plant! Lol Sblaiil sl Fs 84 20.68 18.96 72 19.73 16.75
Fs 91 14.53 13.97 87 14.10 13.22
Plant height (cm) g 5l F, 83 16.10 14.71 81 18.26 16.52
Fs 76 7.63 6.68 50 11.36 8.03

ﬁ%ﬂ})))&ﬁd‘m;wéhg}u'ﬂyb CL”\;—-U‘) Q}:—wjf) LSL—-‘]’L;.&}'A} sz_"u\._’.iﬁbj—“ LJ}~\>
S5 O3 5 Sas
Table 2. Narrow-sense heritability (H?n) based on regression parent - progeny in interspecific crosses of

Carthamus under non-stress and drought stress conditions

SE5 O S
Non- stress Drought stress
Plant characteristics A8 Sl H?n (%) H?n (%)
Number of head.plant! @ g 3 G sl 0.58 0.28
Head diameter (mm) Gb s 0.32 0.31
Head weight (g) RACRT 0.55 0.36
Number of seed.head! Geb s ils sluss 0.47 0.38
100 Seed weight (g) &l Ao O 0.32 0.35
Seed yield (g.m-?) 4l 5 Shes 0.31 0.25
Number of branches.plant! ool Ol slaw 0.44 0.35
Plant height (cm) < g el 0.59 0.22
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Table 3. Observed response to selection (%) as percent of mean for F4 and Fs generations of interspecific crosses of Carthamus under non-stress and drought stress conditions

Non- stress 5 o5 Drought stress  Sas i
salie 2 8w ey S e
s oSeFa s o SULFs st o RFs s oSS st
L rexr Mean of Fa Mean of Fs ~ Observed response Mean of F4  Mean of Fs ~ Observed response
Plant characteristics 2 Clis Populations generation generation to selection (%) generation generation to selection (%)
Number of head .plant™! Gy 55 Gab sl PT¥ 34.60 35.11 1.47 24.74 25.52 3.15
OP+ 54.67 55.54 1.59 35.35 35.92 1.61
TO% 46.53 47.20 1.44 25.16 28.32 12.56
Head diameter (mm) b ks PT 23.80 24.85 4.42 21.97 23.03 4.82
(@) 16.96 21.18 24.88 16.62 20.33 22.32
TO 22.51 23.48 431 20.64 23.00 11.43
Head weight (g) Gk 0 PT 2.37 2.40 1.27 2.05 2.10 243
(@) 1.38 1.95 41.30 1.20 1.84 53.33
TO 2.04 2.25 10.29 1.71 2.11 23.39
Number of seed.head! Gy 4l suws PT 35.21 38.23 8.57 30.34 34.03 12.16
(@) 16.15 27.83 72.32 13.36 28.26 111.52
TO 32.80 37.63 14.72 25.48 37.37 46.66
100 Seed weight (g) 4l Lo 0 PT 3.38 3.43 1.48 2.94 2.96 0.68
(@) 3.30 3.40 3.03 243 3.03 24.69
TO 2.89 3.10 7.26 2.50 2.71 8.40
Seed yield (g.m-?) 615 3 Shas PT 229.74 250.21 8.91 120.27 160.60 33.53
(@) 137.62 198.28 44.07 73.49 143.06 94.66
TO 23091 253.95 9.97 100.22 181.6 81.20
Number of branches.plant! = &bzl sl PT 11.27 12.10 7.36 11.02 11.60 5.26
(@) 11.95 13.91 16.40 11.41 11.98 4.99
TO 13.72 13.86 1.02 11.95 12.13 1.50
Plant height (cm) & 5 sl PT 80.99 91.71 13.33 78.51 81.10 3.29
(@) 60.99 81.60 33.79 56.28 73.01 29.72
TO 75.77 91.10 20.23 68.11 85.74 25.88
TPT (C. paleastinus * C. tinctorius)
+ OP (C. oxyacanthus % C. paleastinus)
1 TO (C. tinctorius x C. oxyacanthus)
Yy
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Fig. 1. Three-D plots based on YP, YS and STI index specifying drought stress tolerant genotypes of TP, OP and

TO populations in F4 and Fs generations of interspecific crosses of Carthamus under non-stress and drought

stress conditions. ¥ indicates the genotype number
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Assessment of genetic gain in interspecific crosses of Carthamus genus using

drought stress tolerance index combined with single plant selection

Shafiei-Koij, F.!, A. Mirlohi’>, M. M. Majidi’>, Gh. Saeidi‘, M. Badpar® and
Gh.Veisi®

ABSTRACT
Shafiei-Koij, F., A. Mirlohi, M. M. Majidi, Gh. Saeidi, M. Badpar and Gh.Veisi. 2019. Assessment of genetic gain in
interspecific crosses of Carthamus genus using drought stress tolerance index combined with single plant selection. Iranian

Journal of Crop Sciences. 20(4): 303-314. (In Persian).

Wild relatives of safflower are considered a useful source of desirable genes to develop improved cultivars
for important agronomic and physiologic traits such as drought and salinity tolerance as well as increasing seed
yield. Among wild species, cross compatible species are highlighted to obtain high genetic gain in next
generations. In the present study, Carthamus tinctorius, C. palaestinus and C. oxyacanthus were crossed with
each other and three segregating populations were developed. Single plant selection (SPS) and stress tolerance
index (STI) were jointly employed in F4 and F5 generations for these three populations. Genetic gain was
obtained under both water stress and non-stress conditions for several traits including seed yield. Genotypes
from A and D groups of the three-D plots in F4 generation were repeated exactly in the same groups in the
three-D plots of F5 generation indicating a very high selection efficiency. Response to selection in different
interspecific populations under water stress and non-stress conditions identified suitable criteria for improving
seed yield. High response to selection plus high broad sense heritability for several traits indicated the
contribution of genetic variation more than environmental factors. Number of seed per capitulum, capitulum
diameter, capitulum weight, 100-seed weight and number of branches had high narrow-sense heritability, and
could be suggested as important and key traits for safflower breeding programs in water limited conditions. It
is concluded that combining STI with SPS method in safflower interspecific breeding may efficiently identify

superior genotypes in the early segregating generations under water stress and non-stress conditions.

Key words: Drought stress, Heritability, Interspecific hybridizations, Response to selection and Safflower.
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