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Roshana, a new high-yielding spring oilseed rape cultivar, appropriate for
cultivation in the south warm regions of Iran
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Table 1. Comparison of the mean grain yield and some agronomic and phenological traits of mutant genotypes and control cultivars of
oilseed rape in Gorgan (2011-2012)

S5 s“Jlf ga2G 595 @Alf obL G 5y, @A‘K(;;j; Jo ;-"r") G s, mi:rtnu;)‘ G g2 03 Lol wls )(‘é; 92 zllzg;flflk‘;;
Genotype DSF DEF FP DM PH PNP TGW GY
Sarigol 700 Gy 92 126 34 166 80 57 3.17 2143
Sarigol 700 Gy 92 126 34 161 83 53 3.47 2011
Sarigol 700 Gy 90 126 36 160 82 66 3.37 1918
Sarigol 700 Gy 97 127 29 161 73 65 3.20 1954
Sarigol 700 Gy 97 127 30 163 83 60 3.53 3190
Sarigol 700 Gy 95 129 34 163 86 74 3.33 2458
Sarigol 800 Gy 99 133 34 163 89 67 3.40 2127
Sarigol 800 Gy 90 122 32 162 82 7 3.57 2216
Sarigol 800 Gy 98 131 33 170 95 80 3.37 2177
Sarigol 800 Gy 98 130 32 166 86 79 3.53 3259
Sarigol 900 Gy 92 130 37 161 75 70 3.50 2239
RGS003 700 Gy 98 131 33 161 78 58 3.23 2346
RGS003 700 Gy 97 133 36 162 73 52 3.27 3263
RGS003 700 Gy(SRL-93-8) 97 133 36 161 83 74 3.67 3464
RGS003 800 Gy 97 133 36 162 80 55 3.57 2312
RGS003 900 Gy 97 129 33 161 82 57 3.50 3275
RGS003 900 Gy 98 135 36 162 78 51 3.60 2329
Sarigol 96 131 35 165 87 51 3.60 2694
RGS003 96 129 33 161 89 56 3.50 2670
Hyola 401 90 128 38 160 85 56 3.50 2120
Mean 95 129 34 163 82 63 3.44 2508

LSD 5% 1.67 1.70 1.95 1.64 11.20 15.74 0.34 441.80

LSD 1% 2.23 2.27 2.61 2.20 14.99 21.06 0.45 591.11

DSF: Days to start flowering, DEF: Days to end flowering, DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant height, PNP: Pod
number in plant, TGW: Thousand grain weight
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Table 2. Comparison of mean grain yield and selected agronomic and phenological traits of mutant genotypes and control cultivars of
oilseed rape in Gorgan (2013-2014)

S5 AU a5, AEOLLE S, G M e db (Sae, b s, ﬁézg;)‘ G315 ool < J(‘;; = Zl‘ggblfr);
Genotype DSF DEF FP DM PH PNP TGW GY
Sarigol 700 Gy 125 155 30 186 130 79 4.0 1866
Sarigol 800 Gy 127 159 32 186 126 73 3.3 1949
RGS003 700 Gy (SRL-93-8) 128 157 29 185 130 99 47 2449
RGS003 800 Gy 121 155 35 185 126 76 3.0 2234
RGS003 900 Gy 123 155 32 185 129 113 43 1817
RGS003 900 Gy 122 155 33 185 140 84 4.0 1735
Sarigol 126 157 31 186 128 111 4.0 1811
RGS003 120 156 36 185 130 80 4.0 2316
Hyola401 119 150 31 185 111 102 4.0 1765
Zafar 120 155 34 186 128 107 3.3 1562
Mean 123 155 32 185 128 92 3.86 1950

LSD 5% 3.61 2.89 3.73 0.73 1537 39.25 0.97 453.24

LSD 1% 4.94 3.95 5.11 1.00 21.05 53.77 1.33 620.85

DSF: Days to start flowering, DEF: Days to end flowering, DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant height, PNP: Pod
number in plant, TGW: Thousand grain weight
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Table 3. Mean squares of grain yield and selected agronomic and phenological traits of spring lines and the control cultivar of oilseed rape

in the preliminary yield trial conducted in Gorgan and Sari (2014-2015)

_ . loa oy
e oy g3 555 oLL b s, A 55 Jsb 6, SppE) s sl ”::"’ s 5 Shas
Sk 0T N e . ¢ Y Kgha!

Sources of variation ‘5];; < < (27 & (cm) e (8) (Keha')

DSF DEF FP DM PH PNP TGW GY

Environment 1 2061.17" 183.75™ 325.96" 6696.77  4583.69™ 92.96" 0.02"  24677458™

Error 4 33.05 2.68 29.46 3.84 6.72 607.1 2.48 556076

Genotype 22 348.20™ 242.26™ 111.50™ 38.14™ 641.89™ 21.92™ 0.18"  544239™

Gen. X Env. 22 131* 179.49™ 159.42™ 51.48™ 304.62"  193.01™ 0.17""  630936™

Error 88 18.72 7.08 22.23 7.02 65.04 140.14 0.05 253642

CV% 3.56 1.63 11.37 1.28 5.4 9.43 5.44 19.81

ns, * and ** indicate non-significant, significant at the 5% and 1% probability levels, respectively. Df: Degree of freedom, DSF: Days to start flowering,
DEF: Days to end flowering, DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant height, PNP: Pod number in plant, TGW: Thousand
grain weight
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Table 4. Mean grain yield and selected agronomic and phenological traits of spring lines and the control cultivar of oilseed rape in the
preliminary yield trial conducted in Gorgan and Sari (2014-2015)

] A g3 6 5, A OLL L @Af(;;j; Jo- S des 6 555 m{'crtnL;)‘ G923 o S o )(“é; N ;I‘zgéljlga%; 5, Shas a3,

Genotype DSF DEF FP DM PH PNP TGW GY Rank
SRL-93-1 132 168 36 210 161 125 413 2544 13
SRL-93-2 115 166 41 205 146 99 373 2508 14
SRL-93-3 122 163 41 206 135 139 4.14 1552 23
SRL-93-4 108 150 4 199 159 146 461 2893 3
SRL-93-5 124 173 49 208 173 156 499 2706 9
SRL-93-6 122 156 34 208 156 133 491 2338 20
SRL-93-7 134 174 40 209 168 128 443 2752 5
SRL-93-8 124 161 37 210 158 155 485 2930 2
SRL-93-9 119 159 40 208 138 98 441 2425 17
SRL-93-10 110 152 4 206 151 115 470 2707 8
RGS003 116 158 42 209 134 122 430 2386 18
SRL-93-11 121 169 48 209 152 107 442 2737 7
SRL-93-12 111 157 46 208 145 163 497 2955 |
SRL-93-13 123 165 4 206 143 131 412 2741 6
SRL-93-14 120 165 45 205 150 110 407 2335 21
SRL-93-15 131 168 37 207 153 144 376 2474 15
SRL-93-16 120 163 43 210 148 123 404 2578 11
SRL-93-17 114 160 46 209 135 131 439 2143 2
SRL-93-18 123 169 46 210 141 115 439 2550 12
SRL-93-19 120 164 44 208 157 108 450 2769 4
SRL-93-20 116 164 48 207 144 132 411 2651 10
SRL-93-21 136 171 35 210 141 98 412 2367 19
SRL-93-22 133 169 36 208 146 112 385 2436 16
Mean 122 164 41 207 149 126 4.00 2542

LSD 5% 4.15 255 4.52 2.54 7.73 11.35 0.21 482.68 -
LSD 1% 5.95 3.66 6.48 3.64 11.08 16.27 0.30 692.03

DSF: Days to start flowering, DEF: Days to end flowering, DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant
height, PNP: Pod number in plant, TGW: Thousand grain weight
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Table 5. Mean grain yield and selected agronomic and phenological traits of spring lines and the control cultivar of oilseed rape in warm

humid and warm arid regions (2015-2017)

Sl et e T AU ps, 5055, AU OLLE Sy, (o) W s dsh (Sam, by, ‘uz;g;)‘ G503 oI < E; = :I‘ngﬁ
Sources of variation  Df DSF DEF FP DM PH PNP TGW GY
Environment 7 18807 21920 1617 41505 15129 36439 702 5590817
Error 16 322.13 22221 17.02 10.9 100.54  569.04 013 4797845
Genotype 15 98.39™ 131.44" 153.01 18112 847.42  2284.63" 028 894856
Gen. x Env. 105 43.417" 82.99™ 99.98™ 35.06™ 51574  639.48" 022" 460108
Error 240 2.62 452 24.42 9.98 86.92 14331 0.1 127741.6
CV% 1.5 1.44 12.34 1.8 6.58 9.09 9.25 15.33

* ** indicate significance at the 5% and 1% probability levels, respectively. Df: Degree of freedom, DSF: Days to start flowering, DEF: Days to end flowering,
DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant height, PNP: Pod number in plant, TGW: Thousand grain weight
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Table 6. Mean grain yield and selected agronomic and phenological traits of spring lines and the control cultivar of oilseed rape in the yield

adaptability trial conducted in warm humid and warm arid regions (2015-2017)

s s“'g £3,55 35, @_uf QUL s, s’““u;(fu; Jsb ;’\?ﬂ) 63 44{, gl Gt 3> gt ol LES - IET) Aul\z bﬁ{i& s S o5
Genotype S35 cm) (8) (Kgha™)
DSF DEF FP DM PH PNP TGW GY Rank
SRL-93-1 107 147 40 174 145 128 3.38 2224 11
SRL-93-2 109 147 38 177 144 123 3.40 2114 16
SRL-93-3 109 148 39 175 139 131 3.36 2150 14
SRL-93-4 99 145 46 166 140 148 3.51 2581 2
SRL-93-5 108 148 39 176 144 131 3.42 2128 15
SRL-93-6 108 152 44 176 144 126 3.44 2276 7
SRL-93-7 109 150 41 176 131 132 3.46 2455 6
SRL-93-8 110 146 36 176 145 148 3.54 2509 3
SRL-93-9 104 144 40 170 131 117 3.33 2237 10
SRL-93-10 109 150 42 175 139 127 3.40 2268 8
RGS003 109 149 40 177 151 129 3.37 2155 13
SRL-93-11 109 149 40 176 147 134 3.48 2479 5
SRL-93-12 107 144 37 175 148 150 3.78 2774 1
SRL-93-13 107 146 39 175 134 120 3.53 2265 9
SRL-93-14 104 145 41 175 146 135 3.43 2491 4
SRL-93-15 111 148 37 175 140 128 3.37 2184 12
Mean 108 147 40 175 142 132 3.45 2331
LSD 5% 0.92 1.20 2.80 1.79 5.27 6.77 0.18 202.22 -
LSD 1% 1.20 1.58 3.67 2.35 6.93 8.90 0.24 265.78

DSF: Days to start flowering, DEF: Days to end flowering, DM: Days to maturity, FP: Flowering period, GY: Grain yield, PH: Plant height, PNP: Pod number in plant,
TGW: Thousand grain weight

5¥



.....0*&\-’-#6#_)%;‘51}§%J?J}Mﬁrvj)4u})

3y0 cpY Aol &S das e 0L Pl S S
wls 5 Sos STd> glyls a5 555 5 b
68 5 okasOlis S Cl aS (o
Fbls e SRL-93-8 ¥ .ol o 5us
e sl pslae 31 ollan adls 5 Shae
Ol gty 45T A5 50 510,555 1 5 S5

AV Jgda) 398 g0 aslis Ik gl 55

Solwl 4 o
Lol 42 e85k b5l shiee
SIS L 5 5 et ls ) 9
Pi) s 5 5 yorls . a i ploxs! GGE-biplot
S Al Sl e S0 Oy o
S5 ke 5o (RS ST 5 G 5
e (Lin and Binns,1988) ¢l e i

Vj)}GJLGJ.6{.&%}556‘J{6‘)‘u\iko)\ﬁ-"j(‘)t§&))t;};)ﬁ‘}}ﬁwﬁ‘?ﬁ—VJJ%
(“’%?—Q?)s&.&o-)(ﬁ)ujbfjffébb)s\f\fihu
Table 7 — Mean grain yield (kg/ha) and stability statistics for spring genotypes and the

control cultivar of oilseed rape in warm humid and warm arid regions (2015-2017)

I FPD ses od s Phras ol 6 4
Genotype  Grain yield Lin and Binns Superiority Index Lin and Binns index rank
SRL-93-1 2224 33.33 11
SRL-93-2 2114 34.93 13
SRL-93-3 2150 44.06 16
SRL-93-4 2581 17.15 2
SRL-93-5 2128 35.41 14
SRL-93-6 2276 28.14 7
SRL-93-7 2455 21.04 4
SRL-93-8 2509 18.27 3
SRL-93-9 2237 28.74 8
SRL-93-10 2268 34.38 12
RGS003 2155 33.14 10
SRL-93-11 2479 25.33 6
SRL-93-12 2774 8.67 1
SRL-93-13 2265 32.31
SRL-93-14 2491 23.54 5
SRL-93-15 2184 43.95 15
Mean 2331

w‘e.l&m“a?g)}:l:a&ija&wbupls_ﬁﬂ*

*The Pi coefficient has been divided by one million.
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Figure 1. Average Environment Coordination (AEC) view of grain yield stability of

oilseed rape genotypes using the GGE biplot graphical analysis method across different

test environments
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Table 8. Seed oil content, meal glucosinolate level, and fatty acid profile (%) of line SRL-93-8 and the control cultivar RGS003

N () o35 O3 4"2 :jn’;l’jf (1) ¢Szally Al (1) ¢S szally ! (1) &S lezal dowl (1) &S 5l !
Genotype Oil content (%)  SGC (umolg’)  PA(C16:0) (/)  POA (C16:1) (%) SA (C18:0) (/)  OA (C18:1) (%)
SRL-93-8 4391 3.81 6.5346 0.1032 1.0062 65.4870
RGS003 41.06 3.54 4.7061 0.1128 2.0152 63.3562
Codex . Nd-20 2.5-7.0 Nd-0.6 0.8-3.0 51.0-70.0
S5 (1) ¢S sd ! () ¢S 5d ! () ¢SS, T sl (1) S5 55550 el (1) ¢Sagr st (1) ¢S5 !
Genotype LA (C18:2) (/) LNA(CI8:3)(Z) AA(C20:0) (1)  EiA (C20:1) (/)  BeA (C22:0) (/)  ErA (C22:1) (%)
SRL-93-8 16.8586 8.2962 0.4421 0.8102 0.2703 0.1916
RGS003 18.2573 9.6824 0.4986 0.9400 0.3529 0.0785
Codex 15.0-30.0 5.0-14.0 0.2-1.2 0.1-4.3 Nd-0.6 Nd-2.0

gbgr 4t 8 1555 5o bl i S Sl oSws asets do 2 e ¢s4ie4 Not detected L Nd

Nd stands for Not detected, indicating a value below the detection limit of the instrument, which is considered zero or negligible. AA: Arachidic
Acid, BeA: Behenic Acid, EiA: Eicosenoic Acid, ErA: Erucic Acid, LA: Linoleic Acid, LNA: Linolenic Acid, OA: Oleic Acid, PA: Palmitic Acid,
POA: Palmitoleic Acid, SA: Stearic Acid, SGC: Seed glucosinolate content
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RGS003 wals b dslis ;3 SRL-93-8 -,N 4S5 o1, ¢ S5 P50 Slaasein -4 J g
Table 9. Morphological, agronomic, and quality characteristics of line SRL-93-8 compared to the control cultivar RGS003

It;:);) Characteristics Sladein RGS003(Check) SRL-93-8

1 Growth type Liy s Spring o,k Spring ole
2 Variety type «, 55 Open polinated olsles £515T  Open polinated olzsl e Ss13T
3 Origin le  Germany oWJT  Iran alpl
4 Plant height (cm) (cm) & 5 plis 143 152

5 Days to maturity (North warm regions) — (;5i8" Jls p 5 5ble) S, b 55, 209 210

6 Days to maturity (South warm regions) (48 oy a5 5ble) S, b s, 177 176

7 Pod number in plant G g 43 por g Sl 126 152

8 1000-seed weight (g) () 415 138 035 3.84 4.20

9 Grain yield (kgha™) (kg ha'l) sis 5 Shee 2271 2720

10 Yield stability s Shee gL Moderate L. High 3L
11 Oil content (%) (L) 13 gy Ol e 41.06 4391

12 Oil yield (kgha™) Kgha') 25,5 Shee 932 1195

13 Seed glucosinolate (umolg™) (umolg™) als Y 45,5 58 3.54 3.81

14 Reaction to sclerotinia stem rot L5 Sl e 4 2571y Relatively tolerant Jamzs ks Moderately sensitive ol e
15 Reaction to salinity (EC = 6-8 dSm™") (EC=6-8dSm™) s, ,& 4 =515 Moderate Luge Tolerant oz
16 Suitable regions ciS sble  South warm o> pf  South warm g p S
17 Suitable sowing date cwls =i & ,6  Early to late November  olT =Tt J,l  Early to late November  oLT =T Jsl
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ABSTRACT

Bakhshi, B., Amiri Oghan, H., Kalantarahmadi, S. A., Rameeh, V., Naseri Tafti, M., Behmaram, R., Rastegari,
S. J., Hezarjaribi, E., Majd, F., Khajeh Ahmad Attari, A. A., Rahimi, M., Mozafari, K., Faraji, A., Khatoon
Kazerani, N., Fanaei, H. R., Alizadeh, B., Sadeghi, H., Rahmanpoor Ozan, S., Kia, Sh., Rezaeizad, A., and
Gholizadeh Sarcheshmeh, P. 1404. Roshana, a new high-yielding spring oilseed rape cultivar, appropriate for
cultivation in the south warm regions of Iran. Research Achievements for Field and Horticulture Crops Journal
14 (1): 51-74. (in Persian).

To develop high-yielding and salt-tolerant mutant lines of oilseed rape, the cultivars
RGSO003 and Sarigol were treated with different doses of gamma radiation (700, 800, and
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900 Gy). Selection and management of segregating generations up to the fifth generation
(M5) were carried out using the pedigree method under saline soil conditions at the
Gorgan Salinity Research Station. Among the 148 selected mutant lines, 100 lines with
high oil content were chosen. Following a three-year evaluation under saline soil
conditions in Gorgan, line SRL-93-8 derived from RGS003 and treated with 700 Gy, was
identified as a promising line and selected for evaluation in preliminary yield trials. In
yield trials conducted in Gorgan and Sari, line SRL-93-8 achieved a grain yield of 2,930
kgha'!, showing a 22.7% superiority over the control cultivar RGS003, which yielded
2,386 kgha!. In the adaptability trial, the line also outperformed the control, with an
average yield of 2,509 kgha™! compared to 2,155 kg/ha. On-farm research-extension trials
further confirmed the superiority of this line under farmers' conditions. Given the
favorable characteristics of SRL-93-8 compared to the control such as salt tolerance (EC
= 8-16 dSm™), higher grain yield (+449 kg), higher 1,000-seed weight (+0.36 g), more
siliques per plant (+26), higher oleic acid content (+2.13%), and lower levels of linoleic
acid (—1.4%) and linolenic acid (—1.39%) as well as its 28.11% higher oil yield, high
stability, and uniform maturity, this line was officially named Roshana in 2020 and
recommended for cultivation in the south warm regions of the country.
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