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Table 1. Meteorological statistics of the National Agricultural Research Station and Dryland Seed Production of Gonbad-e Kavous during two agricultural
years of the experiment (2022-2024)

Gogshes) (S)k Gedheo) jo3es (10,8) g Zasby  (C0) Sla glos bawgze (€% Jilam (slos bawgio
Rainfall Evaporation Relative humidity Average maximum Average minimum
(mm) (mm) (%) temperature (C°) temperature (C°)
ol VESYS1F) 0 FFIFY AFeYSIFe) FePSFeY VFeYSIF) FePSIFeY VFeY-IE) 1FeYSNFeY VFeY-VE) VEY-VELY
Month 2022-23  2023-24  2022-23  2023-24  2022-23  2023-24  2022-23 2023-24 2022-23 2023-24
(23 Sep - 22 Oct) ys 12.3 50.2 129.8 115.9 60 62 315 27.6 18 14.9
(23 Oct — 21 Nov) ;L1 425 32.6 66.9 80.3 67 61 225 27.4 9.9 12.8
(22 Nov — 21 Dec) ,31 27.2 424 50.1 57.3 72 71 16.6 19.5 6.5 7.1
(22 Dec — 20 Jan)y o 8 36.6 30.4 379 63 67 13.9 19.3 0.9 5.8
(21 Jan — 19 Feb) :yoqe 19.7 89.8 337 39.2 65 73 13.9 16.4 14 4.7
(20 Feb-20 Mar) aza| 9.3 333 80.4 40 64 75 225 145 7.3 3.6
(21 Mar-20Apr) :ys3,5,% 26.6 55.3 122.5 80.3 65 73 24.3 21.9 9.5 8.9
(21Apr-21 May) coigus,l 335 93.8 164.5 116.1 64 69 28.9 27.1 14.4 13.7
(22 May-21 Jun) sls ;> 38.6 0.7 2535 2416 57 54 355 35.1 214 19.3
& 2177 4347 9318 8086 . - - - : :
Total
oeile - - - - 64.1 67.2 23.29 23.2 9.92 10.09
Mean
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Table 2. Number, code, cultivar name or pedigree of spring oilseed rape open-pollinated Genotypes

used in this research

o las sty &S 0=l gl oylads Geigis S 0,2l pl
No. Genotype code Name/pedigree No. Genotype code Name/pedigree
1 Gl Long podxSRL-94-13A 9 G9 ZafarxSRL-94-6A
2 G2 DalganxRGS003 10 G10 RGS003"
3 G3 RGS003xSRL-94-5A 11 G1l1 SRL-94-13AxSRL-94-5A
4 G4 Long podxSRL-94-6A 12 G12 SRL-94-6AXSRL-94-5A
5 G5 Dalgan” 13 G13 RGS003xSRL-94-13A
6 G6 Long podxSRL-94-12A 14 Gl14 R-401-4
7 G7 DalganxSRL-94-6A 15 G15 Baharan®
8 G8 Long podxSRL-94-5A 16 G16 Pishroo”
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Table 3. Soil analysis results at the experiment site

S an ol
i . " - o e e ()
' » S O® iy o 09 el Sl oS Electri )
=il . . - . . . ectrical Soil
g Boron Zinc Iron Potassium Phosphorus Nitrogen Saturation Organic  Calcium Conductivity  Acidit
Texture Percentage Carbon Carbonate (1.5)y
(mg.kg™) ) dS.m?)
e
1.6 0.9 2.68 329 14 0.12 59 1.17 16 1.3 7.85
08 &
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Table 4. Combined analysis of variance for the studied agronomic traits in spring oilseed rape open-pollinated genotypes

Sl e xKikes 40 le
Mean of square &oly] Ol s
SY TKW  NSPP NPP NSB BH PH DPM FPD DEF DF Df SOV
L
91523439.8™ 0.601™ 389.9™ 654819.8™ 307.1™ 44298.6™ 26133.1" 12105.04" 31625 6716.8™ 630.4™ 1 Y;Jar
178924 0407  0.92 345.2 0.97 109.8 341.7 1.45 0.51 0.021 0.65 4 b 50 1,5
269882.4™  0.209"™  5.52" 1695.8™ 0.36" 125.5™ 148.1™ 30.22™ 15.69™ 107.8™  69.92" 15 e
Genotype
Lo X 935
241079.9™  0.065"™  5.98" 1627.4™ 0.6™ 79.9™ 120.1™ 8.11" 10.49™ 17.98"™ 18.62" 15 J ikl
Genotype x Year
Uas

78211.4 0.059 3.16 525.6 0.16 49.2 106.7 0.90 0.42 0.56 0.55 60 £
rror
154 6.4 7.6 18.8 9.3 16.5 9.6 0.62 21 0.62 0.82 Folts e
CV.%

Sy U 59, DPM (235 0,90 Jsb (FPD (205 4 oil> U g, olass :DFE (2015 £4,5 U 3, olaws :DF Y 5 7.0 Jleix! zshaw jo o goe OBl 0929 ¢)lo S jue i3 4 s a2 NS
als o Sloe :SY il jlia 59 TKW ¢ cp 95 10 ails olass :INSPP gy jo (o ;95 olass (NPP gy jo oo 18 a5 sloai :NSB (gaisas s glas )| BH i glas )l PH «SG5lss 508

ns, * and **: Non-significant, significant at 5 and 1% levels of probability, respectively. DF: days to flowering, DFE: days to flowering ending, FPD: flowering period duration, DPM: days to
physiological maturity, PH: plant height, BH: branching height, NSB: number of sub-branches, NPP: number of pods per plant, NSPP: number of seeds per pod, TKW: thousand-kernel weight,

and SY: seed yield
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Table 5. Seed yield of spring oilseed rape open-pollinated genotypes in two years of experimental

implementation
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Figure 1. Two-dimensional graph of distribution of 16 oilseed rape genotypes based on seed
yield and SIIG method.
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Table 6. Factor analysis for the evaluated traits using the principal component method and varimax
rotation in open-pollinated spring rapeseed genotypes under dryland conditions
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EXTENDED ABSTRACT

Introduction: Oilseed rape, as one of the most important oilseed crops however, drought stress and water
scarcity remain major challenges, posing significant risks to the expansion of oilseed rape cultivation and
its successful production in the country. Drought-tolerant and high-yielding oilseed rape varieties are
well-suited for water-limited enviroments. Given the limited availability of domestic rapeseed cultivars
suitable for dryland conditions, identifying and selecting superior genotypes with tolerance to
environmental stresses is essential for cultivation in the warm and temperate dryland regions of the
country. Accordingly, this study aimed to identify the most promising spring rapeseed genotypes under
dryland conditions using the Selection Index for Ideal Genotype (SIIG).

Methodology: In this study, 12 advanced spring oilseed rape lines, along with four cultivars—Dalgan,
RGS003, Baharan, and Pishro—were evaluated under dryland conditions over two growing seasons
(2023-2025). The experiment was conducted using a randomized complete block design (RCBD) with
three replications at the National Agricultural Research Station and Dryland Seed Production of Gonbad-
e Kavous. Seeds of each genotype were sown in an experimental plot of 4.8 square meters, each consisting
of four 4-meter-long rows with a row spacing of 30 cm. Agronomic traits assessed included the days to
flowering (DF), days to flowering ending (DFE), flowering period duration (FPD), days to physiological
maturity (DPM), number of sub-branches (NSB), number of pods per plant (NPP), number of seeds per
pod (NSPP), plant height (PH), branching height (BH), thousand-kernel weight (TKW), and seed yield
(SY). Statistical analyses, included combined analysis of variance for traits, selection of the best
genotypes using the SIIG method, and factor analysis of traits.

Research findings: Based on SIIG index values, genotypes G6, G3, G2, G11, G10, G13, G1, and G9,
showing high SIIG values (0.752, 0.727, 0.721, 0.581, 0.576, 0.518, 0.508, and 0.508, respectively), were
classified as superior genotypes. Conversely, genotypes G5, G4, G7, G15, G8, G12, G16, and G14, with
lower SIIG values (0.319, 0.326, 0.334, 0.341, 0.358, 0.444, 0.489, and 0.492, respectively), were
categorized as weaker genotypes based on the majority of evaluated traits. According to the two-
dimensional scatter plot of genotypes based on SIIG index and grain yield, genotypes G2, G6, and G3—
having grain yields above the overall mean and high SIIG values—were selected as ideal genotypes in
terms of grain yield and other measured agronomic traits. In contrast, genotypes G15, G4, G5, and G7,
with very low SIIG values and poor seed yields, were categorized among the weakest genotypes. Factor
analysis extracted three factors that collectively accounted for 72.07% of the total variance in the dataset,
with the first, second, and third factors explaining 38.98%, 20.94%, and 12.15% of the variance,
respectively. The results indicated a positive correlation between plant height and the number of pods per
plant with seed yield. These traits can serve as reliable selection criteria in breeding programs aimed at
identifying rapeseed genotypes with economically viable yields under dryland conditions.
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