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Extended abstract

Introduction

With the increasing population, ensuring food security is one of<the most important challenges for humans.
Oilseeds are considered strategic crops, and due to the.role they play in providing fats, proteins, and vitamins, they
are among the most important food sources. Water deficit.and drought stress severely reduce crop production and
are the most significant abiotic stress worldwide; posing a crisis in Iran. Seed production and the sustainability of
sunflower (Helianthus annuus) under drought stress are /limited especially in arid and semi-arid regions. To
understand the effects of stress on crops, it'is.essential to consider drought stress conditions in breeding programs
to identify tolerant genetic materials. The response of sunflowers to drought stress depends on genotype, stress
intensity, and the time of occurrence. Due to the annual damage caused by drought stress and the lack of sufficient
information regarding the tolerance levels of different sunflower genotypes, the present study aimed to evaluate
some commaon genotypes of sunflower under drought stress.

Materials and methods

This research was,conducted in 1401 in the Dasht-e Roum region of Boyer-Ahmad County, Kohgiluyeh and Boyer-
Ahmad Province; with geographical coordinates of 30° 34’ north latitude and 51° 31’ east longitude, at an altitude
of 2095 m. Two separate experiments were performed in a randomized complete block design with three
replications. The first experiment was conducted under non-stress conditions (providing 100% of the water
requirement), and the second experiment was conducted under stress conditions (providing 50% of the water
requirement).. The experimental treatments included 10 genotypes, including oilseed sunflowers (Lakomka,
Progress, Shams, Qasim, Golsa, Biotech, and Zarrin) and nut sunflowers (Shamshiri, Kalleh Ghoochi, and Pakan
Bazaar). In April 1401, plowing operations were carried out, followed by the creation of furrows at a distance of
50 centimeters. Plots with dimensions of 4x3 meters were considered, and oilseed sunflowers were planted with a
spacing of 20 centimeters between rows, while nut sunflowers were planted with a spacing of 25 centimeters. The
planting depth was 5 centimeters in the last of June. Irrigation regimes were applied after the plants reached the 4
to 6-leaf stage.

Results and discussion
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Based on the analysis of variance, the effect of genotype on the head diameter was not significant under stress
conditions, but it was significant at the 1% level of probability under non-stress conditions. Under non-stress
conditions, nut genotypes including Shamsiri, Local Pakan Bazar, and Kallegouchi did not show any significant
difference in head diameter. Among the oilseed genotypes, Shams had the highest head diameter, although it did
not show a significant difference compared to other genotypes except for the Zarrin genotype. Based on the
combined analysis of variance, the main effect of genotype and irrigation regime was significant at a 1% level of
probability on the number of filled grains per head. The comparison of the mean effect of the irrigation regime
showed that with the application of drought stress, the number of filled grains per haed decreased by 20.03%.
Among the oilseed genotypes, Ghassem had the highest and Biotech had the lowest number of filled grains per
head. Among the nut genotypes, the local Pakan Bazar genotype had the highest number of filled grains per head,
while the Kalleh Qouchi genotype had the lowest. The combined analysis of variance showed that the percentage
of seed oil, hundred-seed weight, seed yield, and biological yield of sunflower were significantly influenced by
genotype-by-irrigation regime interaction with 99% confidence. The comparison.of mean(oil percentage for
genotypes at different levels of irrigation regime showed that under non=stress conditions; the Ghassem genotype
had the highest oil percentage among the oilseed genotypes. Among the nut genotypes, the local Pakan Bazar
genotype had a higher oil percentage compared to the Shamsiri and Kalleh Qouchi genotypes. Under stress
conditions, the Golsa genotype showed the highest oil percentage. Among the nut genotypes, the Kalleh Qouchi
and local Pakan Bazar genotypes had a higher oil percentage compared to:the Shamsiri genotype. Under non-stress
conditions, the Biotech genotype had the highest hundred-seed weight. Additionally, among the nut genotypes,
the Shamsiri genotypes had the highest hundred-seed weight under this irrigation condition. Under stress
conditions, among the oilseed genotypes, the Biotech «genotype showed the highest hundred-seed weight.
Similarly, among the nut genotypes, the Shamsiri genotype had‘the highest hundred-seed weight. The results of
comparing the mean of genotypes at different levels of irrigation regime indicated a decrease in seed yield with
the occurrence of stress. Under non-stress and stress conditions, among the nut genotypes, the Shamsiri genotype
had the highest seed yield, while.among the oilseed genotypes, the Shams genotype had the highest seed yield.
Under non-stress conditions, the Shams genotype had the highest biological yield, although the local Pakan Bazar
genotype did not show a significant statistical difference compared to the Shamsiri genotype. Under stress
conditions, among the oilseed genotypes, the Shams and Golsa genotypes had the highest biological yield. Among
the nut genotypes, the Shamsiri genotype also had the highest biological yield.

Conclusion

Based on‘the obtainediresults and the response of different sunflower genotypes in the present study, the Shams
genotype among the oilseed \types and the Shamsiri genotype among the nut types can be considered tolerant
genotypes to water deficit for cultivation.
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Table 2. Mean comparison of the genotypexirrigation interaction effect for genotypes using the slicing method at non-
stress and stress conditions each based on yield and yield components in sunflower
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Fig. 1. irrigation regimes mean comparison for Full Seed
per head in sunflower using LSD test at 0.05 probability
level

A8 p gy AT Jouz) wil)ly w3ed gl ulel
oo Bt 5o Ll w5 Jogine 25 Bt s b
Lyl )0 .050)8 Jlo pixe doy0 G Jlaisl mhaw (o 1
5 Oledol (oo gy ezl lageds (i (e
0558, 8 el 05,5 S 3 (i b i gl

2 oo BB Zogb, GialS g (Sas S g6

plasl jo 0,53 dlge daxe Jlal jo Pl g (g jiawgid
ol g ead laaily 4y (s3wgid Slge Larass 5 aLS
Soleymani) s,ls of jon a5 1, ails so )55 (2olS (ggd50
P S ws bkl e (and Pirzad, 2016
ialy 9 (g 0y90 Job (rizen g ails ()59 ‘Q‘%—itt;JZT
= (Raufetal., 2012) sl oo 2olS (5,ls cxe jsba

2)ls SlyFem albignre (5155 L 5 Galel ol

o (w5, Loy
Skl ) eri gl STl glas S e il g 4520
2 doy o Yol mlas s o (LS00 (raizen
OSobes Al lie () Jau) ws 5 o me ails (424, duoyo
s el mg, aliBea sl ;o lacaisi ol (g, o)
() Saaie) G ) G5 g gl o ol ol
b BoosSY gl 9 (rayidan 20,0 00V L old odiis
5.8309 1oy 189, w0 (o keS o, YAVY (Sl
slecSey ol 5lassls (lis Ty gaw,s YA Y s
Sy 3935 99 & Cmd Qlaho] (slvo i o |
39V Jgaz) ols (Lis ) (65t gy woys (25848
FAYY) 89y do)d Goytion LulS Godgiy (i haw
YYIVO) 89y do)d (S BKagSY qudsy 5 (ao)o
J992) o [)ls addllaes oo slacaisss (o yo 1) (ae)o
e 5 (784S Slacisis (T slocaiss om0 (7
9 MG gy w0 gl (g kel Ll ledo!
25092 518,95 32 (6 s 5 51 (8 e 955 4 S
OF ez bawgi 5 Gl (25 Cho Sy 85, S
oy 5l sk olawi (s ol (nlpls wod oo J5S
My SBS A dem (A 25 s eans S
Sl Sy (S 5 0 (8, ey elS gl
U5 a8 cl sl 35 (Yadollahi et al., 2017)
OBLS )d sudgs o) slade Al s (Sl
e sbaassl e iy alS Loy spdoe (09,
Gl Cod Guli8l g (alfge wsm lylo) glidl,e
Oy Eledl 4z 0 (538, Vb g Soleye bl oz
, (Toupchi Khosrowshahi et al., 2020) ss,5 o
poe 4 Comad GRS byl 0 g, ao eyl iolej]
O Jgaz) ols plai 1y gyl g ralS i



Geb sS4 bgyo byl aid 5l Jol> @ls ¥ Joua

Ol ST slocaisi
Table 3. The analysis of variance related to head
diameter of sunflower genotypes
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Table 4. Mean comparison of the sunflower genotypes
concerning head diameter in the first (No stress) and.the
second (Stress) experiments
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Fig. 2. Genotypes mean comparison for Full Seed per
head in;sunflower using LSD test at 0.05 probability level
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