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Table 1. Analysis of variance for oil yield, oil content and major fatty acids of sunflower under normal irrigation condition

J.M‘Ju”@b: L;:lﬂ a5 R 23 s Sas RSV SH VWL” ol Kl S g
S.0.V. DF Oil yield Qil content Palmitic Stearic Oleic Linoleic
Jb 1 53764.3" 12.6M 2.4 0.2"ns 82.9" 36.0"
Year
)_lfQ_/JL” 4 32456.6 8.6 0.1 0.1 25 2.8
Replication/Year
J”“’“ 11 59836.3" 8.0m 1.1 3.1m 59.1" 63.4"
Hybrid
JL”_X e 11 81208.8" 9.8"™ 0.4" 1.3 22.6M 25.8m
Hybrid x Year
C{N 3 157753.9™ 18.1" 0.5™ 49" 5.3 1.6
Line
S 2 25442.6M 5.6 2.7 3.9" 137.8™ 153.7"
Tester
f‘“‘ x o 6 31872.7" 3.7 1.1 1.8™ 67.4" 68.0™
Line x Tester
“%L“ X o 3 34524.3m 14.6™ 0.4™ 1.4 20.4™ 22.8"
Line x Year
Jlw x e o . wx ax -
2 115526.8 6.8 0.5 0.5" 21.6 24.8
Tester x Year
Jlox e oY 6 106435.7" 8.7 03" 17 268" 311
Line x Tester X Year
Lo
48 16030.4 2.1 0.06 0.0 0.4 0.9
Error
(o) Sy o p2 375 22 1.0 0.8 14 12
CV (%)

-Lp)b\_gl)@dw\cﬂa_ujéjlb&ujdxlbwj}%;yi }*4

*x ns

ns, " and ™ Non-significant and significant at 5% and 1% probability levels, respectively


http://dx.doi.org/10.52547/pgr.9.1.5
https://dorl.net/dor/20.1001.1.23831367.1401.9.1.5.6
https://pgr.lu.ac.ir/article-1-242-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-10 ]

[ DOR: 20.1001.1.23831367.1401.9.1.5.6 ]

[ DOI: 10.52547/pgr.9.1.5]

Ve /) oylad /8 W/ ol S sl ta g

OLES b pl 5 Lol olantl s a | e s bty S
oo a5l lady a3 el odalis 55 & Aad s
ol 4 5 Ol sk eils Sy lacnY 3l Boes ol
55 I8 Saale 5l 1 ladsl ppas IS5l
Sl L 2 O el 55,08 e Jlastl 5300 (g, S o310l
Aol Ol 5 a5 Mosd sy 5 Shes J 280 5 Ll
el J RS 5 SRl DI R 1 Sl

S5 e e S 5 Sl Szl
el a B e e g5 (S0 IS s
x oY e s Bae S Sl Szl

s gt

wrs o L G e S Y 5 A ey
33 o 5o (Y K5) dmdls Sl dond i 5l st e b
wr s o L G SR b o il S e Ll i
e 3 Y i s e, deos Bl ey e L
S zals Szl deod Ol 155 51 Uay on il s am 5 o
2,15 Sl (Chahal etal., 2019) O, Kea 5 JWlS 518 L
e b oY M 18 ol 0L ol ol ¢ pame 3
OF 0 Db Olye SB35l sy om (3Ll Ol (6 2
— e S 3B N oS el olanstl s g a | ol Sl

2,03 0l Kl O o gladad Olsee J 28 55 il 3

100%

Sl 55 5 By Ao 53 Ses b 5l e Y
Ll 3 (55l e M SOl 5 Saally gl
G0 3 S Sl e Dlis wen B Sl 5 e S
Ao by i s s ol pme D
BN 2252 o fre g 2 2550 2 el Sl 2 L
Sl AL s sl Jlize ) Jsame bl Bl
Ll i a8 das e 0L 5 o b pme SOl Al S
o dl e Ll b cond e 85 STy
5o STy oS 5l 0L e ool b AL o e
Gl Bt 4 e (S5 0 lld 53 s
Rl Lk Dslie o ladenl S 5 RIS J e
D5 Rl s Slhessas pl 315 4 sy KlS el

S8 Jf\_? S
5257 Sl a e s Dla e 6 seme SSE el
b ol S 5ok sdils S slacn Y Jsame sl Ll 2
OF 0 o3 sy 3 Slee b 5l sy ps bty a5 s
i oY B Sl s izl Sl s Olie
bt Ll a0l a5 03 ) 6 e
ed glagp¥ () JS2) sl S 5 S Saally

LSJ“‘“SWQ-&‘JJ Loys 5 58 3, 50e 3550 03 Lo saa

80% +|—

60% -

40%

N
-

20% -

(eo3) (S5 bl
Genetic variance (%)

0% -

Line x Tester s x .Y

O Tester .

Oil Yield .25, 5 Slas

Bline ..V

Oil Content .3, 1.5 - AR

Stearic Acid <l aul
Oleic Acid L35l al

Palmitic Acid a1l I

Linoleic Acid <. 5. aol

L;,wwgbwlfzﬁo\;ﬁmgﬁ&u%uO;)).u);‘y” s Ses K55 uyjlwl)ﬁ;ihém@t.a&@cj)u.a—\ Je
Figure 1. Relative contribution of different genetic variance components of oil yield, oil content and the fatty acids of
sunflower under normal irrigation condition
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Table 2. Analysis of variance of oil yield, oil content and major fatty acids of sunflower under drought stress condition

S b @il amys gy Shae iy Ao Selly Sl SIS S s
S.0.V. DF Oil yield Oil content Palmitic Stearic Oleic Linoleic
Jb 1 33736.8" 57.4" 13.0" 6.1™ 83.7" 105.9"
Year
LTI 4 16902.4 6.91 0.0 0.1 1.4 2.8
Replication/Year
JJ“MA 11 26095.6" 11.4" 2.3 2.9" 58.9" 61.3"
Hybrid
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Hybrid x Year
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Line
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Line x Tester
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Line x Year
Jbx s 2 2390.8" 6.5 19" 2.7 8.1" 1.6m
Tester x year
dle x i Y 6 22365.3™ 2.9" 1.8™ 3.4™ 6.0™ 19.2™
Line x Tester x Year
e 48 14007.6 1.0 0.1 0.0 11 11
Error
(A 3) ek o 433 16 0.9 0.5 23 13
CV (%)

N T e e B B RSO
", "and ™: Non-significant and significant at 5% and 1% probability levels, respectively
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Figure 2. Relative contribution of different genetic variance components of oil yield, oil content and major fatty acids
of sunflower under drought stress condition
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Figure 3. Mean values for oil yield, oil content and the fatty acids of sunflower oil under normal and drought
stress conditions. The bars represent the standard error of the mean values.
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Table 3. Estimation of genetic variance for oil yield, oil content and the fatty acids of sunflower under normal
irrigation condition
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Table 4. Estimation of genetic variance for oil yield, oil content and the fatty acids of sunflower under drought stress condition
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Abstract

This research was carried out to estimate the genetic variance components for sunflower fatty acids in two
separate optimum and drought stressed conditions in Karaj during 2020 and 2021 growing seasons. The
plant materials consisted of 12 hybrids derived from crossing of four restorer lines by three cytoplasmic
male sterile lines (Testers) that were evaluated in two separate experiments as randomized complete block
design with three replications. Drought stress made a reduction in oil yield (34 percent), oil content (six
percent), stearic acid (4.7 percent) and oleic acid (10.6 percent) and an increase in palmitic acid (12 percent)
and linoleic acid (2.8 percent). Line x tester interaction effect had a major role in explanation of the variance
of the hybrids in terms of fatty acid content in both conditions, indicating the critical role of non-additive
effects in genetic control of these traits. Under optimum irrigation, oil yield, oil content and stearic acid
content were under control of both additive and dominant gene action and palmitic, oleic and linoleic acids
were under control of dominant gene action. Under drought stress, except oil content which was under
control of additive effects, all the other traits were under control of dominant gene action. According to the
results of this study, fatty acid composition of sunflower was under control of non-additive genetic effects
and the crossing-based methods and hybrid breeding could be used for improvement of sunflower in terms
of fatty acid composition.
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