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sunflower (Helianthus annuus L.) cultivars under weather conditions of North
Khuzestan in Iran
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Effect of deficit irrigation on seed yield and oil fatty acids composition of
sunflower (Helianthus annuus L.) cultivars under weather conditions of
Khuzestan in Iran

Omidinasab, D.1, Meskarbashee, M.2 and Rahnama Ghahfarokhi, A.2

ABSTRACT

Omidinasab, D., Meskarbashee, M., and Rahnama Ghahfarokhi, A. 2025. Effect of deficit irrigation on seed yield and oil
fatty acids composition of sunflower (Helianthus annuus L.) cultivars under weather conditions of Khuzestan in Iran. Iranian
Journal of Crop Sciences. 26(1): 241-257. (In Persian).

Introduction: Sunflower as an oilseed crop is usually cultivated in a wide range of climatic conditions ranging
from temperate to tropical and semi-arid regions. Seed yield and quality of sunflower is affected by the water
deficit caused by climate change. Fatty acid composition of sunflower seeds depend on many factors including;
genotype and weather conditions of the growing season. Oleic and linoleic acids are the most important
unsaturated fatty acids, contributing more than 80% of total fatty acid content in sunflower oil (Diaz et al.,
2012). Water deficit affect seed yield and oil quality characteristics of sunflower (Totsky and Lyakh, 2015). The
high percentage of linoleic acid increases the quality of sunflower oil. Therefore, the current study aimed to
investigate the changes in the chemical composition of sunflower oil under deficit irrigation conditions.
Materials and Methods: The experiment was carried out as split plot arrangements in randomized complete
block design with three replications in 2019-2020. The experimental site was located Safiabad Agricultural and
Natural Resources Research and Education Center, Dezful, Iran. Main plots consisted of three irrigation regimes
including; full irrigation (control), moderate and severe deficit irrigation (50, 70 and 90% of available soil
moisture, respectively), and sub plots consisted of six sunflower cultivars including; Oscar, Felix, Shakira,
Savana, Labad and Monaliza.

Results: The results showed that deficit irrigation had significant effect on seed yield and related traits and fatty
acid composition of sunflower oil in comparision with control. At 90% level of deficit irrigation thousand seed
weight, seed oil content, seed yield, oil yield, and harvest index decreased by 36, 24, 37, 50 and 11%,
respectively in comparison with control. The highest seed protein content was 19.7% at 70% level of deficit
irrigation. Oscar cultivar in control and cv. Shakira in 90% level of deficit irrigation showed the highest and
lowest seed yield (5340 and 2670 kg.ha, respectively). Oscar cultivar maintained the highest oil yield (1610
kg.ha) while cv. Shakira had the lowest oil yield (900 kg.ha?). Labad cultivar maintained the highest seed yield
in 70% and 90% levels of deficit irrigation (4410 and 4280 kg.ha't, respectively) when compared with control.
Fatty acids composition of oil in sunflower cultivars, using gas chromatography method, identified four fatty
acid compounds,, which included two saturated fatty acids: palmitic acid (C16:0) and stearic acid (Cis:0), a
mono-unsaturated fatty acid including oleic acid (Cis:1) and a poly-unsaturated fatty acid, linoleic acid (Cis:2),
with a total of 96.6, 93.2 and 91.7% in the control, 70 and 90% levels of deficit irrigation, respectively. The
results showed that, in the 90% level of deficit irrigation, palmitic and stearic fatty acids increased (by 17.6 and
25%, respectively) and oleic and linoleic fatty acids decreased (by 11.1 and 6.69, respectively). Among the
sunflower cultivars, the highest Stearic acid (4.41%), oleic acid (42.6%) and linoleic acid (50.0%) contents were
measured in cv. Oscar, cv. Savana and cv. Felix, respectively.

Conclusion: There was significant reduction unsaturated: saturated fatty acids under deficit irrigation levles
when compared to control. Felix and Labad sunflower cultivars showed the lowest reduction in seed yield under
water deficit conditions and identified as the suitable cultivars for weather conditions of the experiment site.
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Table 1. Chemical and physical properties of the soil at the experiment site (soil depth 0-40 cm)

Oafs b eely A s
Notal P K Fe Zn

(mg kg™

STes S il

0.C. (%) Soil texture

e 0 28

810 11 131 24 07 0.75 Silty Clay Loam
Table 1. Continued aslsl =Y Jgd>

o Casby
AL o pasap ~ _ Volumetric water content S Sl

Bulkdensity #ls (Saen i ely3 b EC

(g.cm®) PWP (%) FC (%) pH (dS.m?)
1.61 17.9 33 7.64 1.3

(YA =AAQ) 2 lesT (gl s ol ga DSl -Y gt

Table 2. Meteorological information of the experiment site (2019-2020)

b e ditiy Slale s
Sl s 5:Ske s Sy Max. wind ST okl Sl s, Monthly
Ju Rainfall  Mean temp. RH velocity Total No. evaporation
Year Month ole (mm) (°C) (%) (m.s?) sunny hours  rainy days (mm)
2‘0"1*3 Feb. i 1204 17.3 718 14 192.6 10 84.9
Mar. mossp  4b2 20 64.9 18 218.5 6 124.5
\vaq Apr. Cgosyl 5.9 27 45.6 22 239 2 224.1
2020 May sls & 0 34.2 275 12 328.7 - 386.1
Jun. 5% 0 36 27.46 12 328.7 - 386.12

Source: Meteorological Station of of Safiabad (Dezful)
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Table 3. Characteristics of sunflower cultivars used in the experiment

S dsb als i 055

Growth Sy gl b ks 1000 seed als s Slase

duration Plant height  Head diameter weight Gls ey Seed yield
Sunflower cultivars 1> KT 6,1 (day) (cm) (cm) (9) Seed oil content (%) (t.ha?)
Oscar Ll 118-133 163-205 14-19 33-44 45-49 1632-4917
Felix S 118-133 165-201 14-18 31-48 46-49 1951-4806
Shakira 1,8 104-125 144-185 13-18 31-53 45-48 1631-4105
Savana [Hpy 118-133 165-196 13-17 31-44 49-51 1948-4618
Labad sLY 118-133 166-209 11-18 32-65 39-45 1895-5810
Monaliza 156 50 104-125 139-185 11-18 38-50 48-50 2832-4232

Source: Shahid Rajaei Company of Dezful
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Table 4. Soil moisture content of soil at 0-40 cm of the soil depth before irrigation turns

b layles Irrigation turns ST slacy s
Irrigation treatments 4 5 6 7 8 9 10
ST Fb ¥44/1 /Y8 ¥R4/Y/0 \WRQ/Y/\F FRQ/Y/YY 1¥44/¥/) ACCVAR \FA4/¥/ VA
(Aol (o )5 00) oS g, LT Irrigation date 2020.04.14 2020.04.24 2020.05.03 2020.05.12 2020.05.21 2020.05.30 2020.06.07
Full irrigati %; I Sl S5
ullirrigation (50%; Control) o5 (555 Zosbs 1577 15.76 1538 15.81 15.79 15.81 15.85
Soil moisture content (%)
ST b 1F44/1 /% 1FA4/Y/1F \FRQ/Y/YA VWRQ/F/Y
(o3 V) LTS Irrigation date 2020.04.19 2020.05.03 2020.05.17 2020.05.30
Deficit irrigation (70% S Sis S
icit irrigation (70%) Sk 13.99 13.97 13.95 13.95
Soil moisture content (%)
ST b 1FA4/Y/1F 1¥44/¥/) VWRQ/F/ VA
(o3 84) G LTS Irrigation date 2020.05.03 202.05.21  2020.06.07
Deficit irrigation (90% S Sis S
fcit irrigation (30%) S s ks 12.01 12.09 12.03

Soil moisture content (%)
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Fig. 1. Mean comparison of seed yield of sunflower cultivars in interaction of irrigation and cultivar treatments
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Table 5. Mean comparison of seed yield of sunflower cultivars in slicing the interaction of irrigation and

cultivar treatments

bl slales 4ls .sjgl...o
Irrigation treatments Sunflower cultivars  o1s K7 26,1 Seed yield (kg.hat)
Oscar Sl 5340a
Felix Sk 4260b
ol B3 LS os T Shakira s 3630c
Al edo)2 b0 JIS S0 Savana Bl L 4690b
Full irrigation (50%; Control) Labad Wy 4800ab
2 .
Monaliza 1536 5o 4520b
LSD 590
Oscar e 3880ab
Felix et 4280a
_ Shakira S 2750c
De ffaﬁ;r\:g)aﬁ:) : ‘(7"500/ ) Savana Bl gl 4170ab
0
Labad sLY 4410a
Monaliza 15U 50 3490bc
LSD 760
Oscar e 3920abc
Felix et 4120ab
( ) TS Shakira e 2670d
Lo 0) &)
ey o 7
Deficit irrigation (90%) ig‘t')zza “‘i: izggzc
Monaliza | jgu;,. 3540c
LSD 500

L, gyl e sl A..‘:):@lech.w):)l:@m Ml Bl 050 5T 0 9057 Lulasl s iz S 2t (o9 L;l;l:a\fs_l.a&:ijl_.a
Means followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 6. Mean comparison of plant traits of sunflower cultivars in irrigation treatments

bl slajles wls)lze 059
Irrigation treatments 1000 seed weight (g)

als 89,y Q“‘})é&f« Cls el
Seed oil content (%)  Oil yield (kg.ha)  Harvest index (%)

(Aals (d )5 04) JulS” LT

L 46.6a 34.8a 1580a 30.7a
Full irrigation (50%; Control)
(o2 V) oS 36.8b 29.0b 1110b 27.5b
Deficit irrigation (70%)
(es28) SolaleS 29.9¢ 26.6b 990b 27.4b
Deficit irrigation (90%)
LSD 4.9 4.2 180 2.1
ol KT ¢
Sunflower cultivars
Oscar LSl 34.2c 36.0a 1610a 30.8ab
Felix S 35.2bc 31.0b 1300b 26.9cd
Shakira 1S 33.8¢c 29.0b 900c 24.1d
Savana Glglo 38.8b 30.4b 1280b 29.5bc
Labad sLY 45.5a 24.5¢c 1120b 33.6a
Monaliza 1530 50 39.1b 30.1b 1160b 26.3cd
LSD 4.3 3.7 180 3.7

L, (g Hls gae sl M,:@Jublcbﬂ):)\:@m Mt Bl 9 55T O 905 bl s iz o572 (o g 6\,1;5&%549 O & )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 7. Mean comparison of fatty acids content of oil of sunflower cultivars in irrigation treatments

ST slales Szl oSt 2l Syl o K gl oz Sloeal £ s
Irrigation treatments Palmitic acid (Ci16:0) (%) Stearic acid (C1s:0) (%) Oleic acid (Cis:1) (%) Linoleic acid (C1s:2) (%) Total fatty acids (%)
(Uals (o y3 04) |l 6 LT
Full irrigatic)m (50“;); gc;ﬁfrol) 6.85b 3.37b 38.3a 48.1a 96.6
(L ys V) LT
Deﬁcit’irrigaﬁéﬁ (fo% ) 7.71a 3.98a 35.4ab 46.1ab 93.2
(A y34+) LT
Deﬁcit’irrigaﬁéﬁ (grfo% ) 8.32a 4.50a 34.0b 44.8b 91.7
LSD 0.69 0.57 3.07 2.97 -
Ol ST o6
Sunflower cultivars
Oscar B 7.88a 4.41a 31.9d 49.8a 94.0
Felix S 7.46a 3.70bc 33.1cd 50.0a 94.3
Shakira 1S 7.73a 3.83bc 34.6bcd 48.2ab 94.4
Savana HRW 7.73a 4.02abc 42.6a 36.7¢c 91.0
Labad sLY 7.68a 4.20ab 37.1b 45.7b 94.7
Monaliza 1536 5o 7.26a 3.56¢ 36.0bc 47.7ab 94.6
LSD 0.81 0.54 3.43 3.67 -

A})\A}5)'}&.’«Q}w.L‘a):@J\a.“.>‘C]a.a:):)\:bgbu;’}){:5-\J;Ua-Q}AjTQ}A}TwLA‘J{AMSJ:&AJ)fs\J:gd\kﬁniik:ﬁb‘,uj&):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Fig. 2. Mean comparison of protein content of seed of sunflower cultivars in irrigation treatments
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