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Evaluation of seed yield and oil quality of rapeseed (Brassica napus L.) cultivars in
autumn and winter sowning under terminal drought stress conditions
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Evaluation of seed yield and oil quality of rapeseed (Brassica napus L.) cultivars in
autumn and winter sowing under terminal drought stress conditions

Shirani Rad, A.H.!'"* and Safavi Fard, N.?

ABSTRACT

Shirani Rad, A.H. and Safavi Fard, N. 2025. Evaluation of seed yield and oil quality of rapeseed (Brassica napus L.) cultivars
in autumn and winter sowning under terminal drought stress conditions. Iranian Journal of Crop Sciences. 27(3): 251-264.
(In Persian).

Introduction: Winter sowing of spring cultivars is one of the strategies for sustainable rapeseed production under
climate change conditions. It is a simple, low-cost approach that can be implemented on a large scale. Considering
the limited canola sowing window in cold-temperate regions and the overlap between the final irrigations of spring
crops and the initial irrigations of autumn-sown canola, shifting canola planting from autumn to winter, as a
climate-smart strategy, is practical and operationally feasible.

Materials and Methods: A field experiment was carried out as factorial split-plot arrangements in randomized
complete block design with three replications in 2021-22 and 2022-23 growing seasons at the Seed and Plant
Improvement Institute (SPII), Karaj, Iran. Two planting seasons (autumn on Oct.22 and winter on Feb.19) were
assigned to the main-plots, and two irrigation levels (full irrigation as control and irrigation withhold from the silique
formation stage as terminal drought stress). Four spring rapeseed cultivars, Dalgan, Saffar, Asa, and Aram were
randomized in the sub-polts.

Results: Results showed that in autumn planting and under full irrigation regime, cv. Dalgan with 4115 kg.ha
and under drought stress, cv. Delgan and cv. Aram with 3512 kg.ha*and 3520 kg.ha, respectively, had the highest
seed yield. In winter planting and full irrigation, cv. Delgan and cv. Asa with 2568 kg.ha* and 2529 kg.ha™,
resepectively, and under drought stress cv. Saffar had the highest seed yield. Under full irrigation regime, cv.
Delgan had the highest oil yield (979 kg.ha'), oleic acid content (59.9%), erucic acid (0.373%) and glucosinolate
(19.3 umole.g) and under terminal drought stress, cv. Saffar had the highest oil yield (728 kg.ha'), oleic acid
content (57.2%) and standard levels of erucic acid content (0.635%) and glucosinolate (26.1 pmole.g?), and were
identified suitable for winter season planting.

Conclusions: Given the increasing frequency of temperature fluctuations, terminal droughts, and changing
precipitation patterns in cold-temperate regions in Iran, winter planting of canola, when coupled with the selection
of suitable and adapted cultivars can be considered as a strategy to reduce water consumption while maintaining
the economic yield and oil quality. The results of this study showed that winter planting of spring rapeseed cultivars
in cold-temperate and semi-arid regions by taking advantage of winter rainfall, reduced water consumption by 35-
40% compared to autumn planting with stable fatty acid composition and standard levels of erucic acid and
glucosinolates. These findings underscore the strategic importance of winter planting season in cold-temperate and
semi-arid regions and similar agro-ecologies in Iran.
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Fig. 1. Meteorological information of the experiment site (2021-22 and 2022-23)
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Table 1. Physical and chemical properties of the soil at the experiment site
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S G S S s ST oS s oot
Ju Depth &Sl 3l EC Sl 28Ty Organic S 05558 P K
Year (cm) Texture (dS.m™) pH carbon (%) N (%) (mg.kgh)  (mg.kg?)
0-30 i 1.49 7.7 0.88 0.08 12.8 204
2SI Clay loam
2021-2022 30-60 ) s 1.33 7.3 0.95 0.05 13.3 169
Clay loam
0-30 i 1.76 7.4 0.82 0.09 11.3 189
VE-\FeY Clay loam
2022-2023 30-60 2 1.52 7.2 0.86 0.07 12.6 178
Clay loam
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Table 2. Characteristics of rapeseed cultivars used in the experiment

Rapeseed Gl o PP CiS el
cultivars 1,55 6,1 Growth type cultivar type Qualitative type  Origin
Delgan o&s  Spring o, Open pollinated oLt os £ 5157 00 Iran ol
Saffar Lie  Spring o, Open pollinated oLl os £ 5157 00 Iran o,
Asa LT Spring o, Open pollinated oLl o5 £ 5157 00 Iran ol 1
Aram el,T  Spring ., Open pollinated sl os 5 5157 00 Iran ol

i Jlesl 585 Oy st S Hleslerul L aS 5
ool b 5 2 Oty Ll 5o (B eae OT O
FRAY o ja o gmly CiS 5o (s 5 dl s
S VY YA O e gl CiS 53 5 YT
lodiy cails 3 Shae o (512 390 LS 5 oS
e laST OS85 e fn FIA Comls 53 5 g o
33 08z 1 w5 LBis S S T | sba
il o yaien plaS 3l esliul b sl3T (sl
355 6335 3 ol al L Loadls 5ot d S 5
o3 VY Cgby gl ls 5 Slas 5 55
ijh G135 50d b @13 8 5y (Gl s A dnlous
el wlli s &S a5l dolal &) sos
(Nuclear Magnetic Resonance) NMR oL = s
A5, Se3lasl (Minispecmq20, Germany)
S35 Sl (5,8 03101 3w .(ISO 5511:1992)
Jngu— cdb.sjgl.q.:—).soi\igj_ﬁpi J—ol> 5l ils
.uwbu)lzgmﬁ(;}l:fwﬂdb&b”
oS _s Shashs ey o ladul s (gl
Ab o3lil (Varian CP-3800) g58 31,8 gy S
&l >~ .(Azadmard-Damirchi et al., 2005)
n gb g 7Sl o&es 3 ol L wls Y 45,8 S8
sdu,le S, Lo (Varian Cary 100, Netherlands)

YOb

4 CilS Gy id Jols albeiT O S0 a

Aol g e Sl ¥ Cusy dlob L e M b d b
PS;,{P&u@@K&u@;)é,) L 5
WS s w5 s 4l Ol e 4 (5L s,
23 0SS Sy 4 LT e il Slkes
bl ot el (s 5 sl Joally s ol
05 S 00) 055 5 38 3l (idm ST 4o il
lassS (el s (4l &) soa 0p5l pe s s
Sld s ate 51U 3 p S ASTVY) b
A g 3OS 5o 0 FAS) el 5 (J s
33 /D) 08 5 ST Cale by of et ((nlty Al
s Sl eslinul by idu 40550 ela s 55 (OLSs
03578 355 aus b bie S5 L S
Or b yo 55 GBS )3 p S S0 &S e 5 ot
YO al> 0) odias 8 il Llg A, A
53, s pf}l; Y0 5 (BBCH (suuwdS ulul
ol 2 00 o o) Jol Bl 15T 8 -5 5l o
5O e 31w d 03l 8l 4 (BBCH (S
(BT J 28 Jols sy Sllas dbamald il
23 5 ) D9 AAS e Sl enliial b gase 4 03 54
D el gl B 4 oLl s el (LSS

a5 oS e WY (LT o 2 5 O Ol e


http://agrobreedjournal.ir/article-1-1451-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-10-18 ]

TYOVYPE NFF 5 (g g 5Ly SIS 0Bl gy CohS g ails s Shee b5y "

£\ & Cws 5 (Oleic Desaturation Ratio; ODR)
) (Linoleic Desaturation Ratio; LDR) ¢Szl sl
e Y g ) ey Sleslewl b (e ) &y s

.(Mondal et al., 2010) L.

& =S o;314) (Harinder et al., 2007) O, aa 4
3 e e 5T ST (G50 0 pa s s
A el e 65T T JS Olje s il
oSyl olLil e Co i (Shabani et al., 2010)

(\ aly)
ODR= (% Linoleic acid + % Linolenic acid)
" (% Oleic acid + % Linoleic acid + % Linolenic acid)
(Y aaly)
LDR= (% Linoleic acid)

(% Linoleic acid + % Linolenic acid)

P10 L oI5 o3, ((alS” (5T A5 0y sleg
Md@‘&ﬂ)@)éﬁ)&ﬁcﬁﬁ
3 OS5 (1 (a3 o 51 65T k)
LS 53 p SALST¥OY 5 YOVY L s 5a) pl,T
¥o) dliws ) i s dmsls |y ails 5 Shes o 5L
i 4) LT 5 08 el 55 O sl 3 (Gege
Ja)w)gj(,ug,grf,i;mm}rw\g
2 p S ASNAVY Ll o) b lest S
A Jsde) dan sl 1y ails s Shas op 2dw s
A o (ool gl sbas Olsie 4 il > Shee
Sk 5 (St dlaz I s (S 5 i s
g S [ SO G I g P
5 Gl 5 05l SIS b 55 a3 05 3,
S A U5 VL 1 3 Slas Lo 25 05y Lyl
35 il Jass dels Lol 5 5161 o 4 5o
VLl s Slas L 55 Ol 5o Jlio o5 Jlas
Ll il ) CiS Jaad olgnl S a5 Ll
5,18 (Khani et al., 2018) 01, 5 Sl .dd
AHE) (s by Al e s (S 2545 s S
IS il o Shas it 2alS Lol (a0 55 5
L 330 et 33 il leST s o5 i
AS e Al
(bl b (sl sl 148 5l Ot s

Yo

slresls o il 3T Ol i 5 Oliab! 51 uy

(/Y 45+d) SAS (LT 513 o5 5l ealial b Jol
D35 Sad DL 5 Cliyls 05a5T plondl 1 ey
ol s s a3 (2L gla byl
oo 3l ol b ke sl s plonil S e
e > (LSD) Hla gme Sl Sl Oe3T
gy 3 ol Sen (6l 5 Ao ys gy Loz

Ao ealaisl SPIp

o 9 mb

A1 315 0L baesls S e 4 o5 5 Jol
4 bl s Dlio S LT s als fab
g 53 (ODR) &Syl dl oLl e S 3
up}u,ujlrs,;\.aﬁ,u@m.\_@:&gm,\
S0 Slgme cadls 5 Slae (ol ST (550,40
O lade il (gl g Sl gy 5 Shes s
wls SV 5558 S 5 oSyl oS S )
S 5 Sl Al 5 A5 G Jlai| mlas
s Jlil mla s 3 (ODR) &SI ol o8l 22
5ol s s an [1San o ls gas Loy
Tl 53 (0 2050 Do S 5551055 5 LT

(¥ Jse) 5g Hls e Ao s &S Jlez>]
52 (e ¥ ojmly S iS p3 a8 ol UL s


http://agrobreedjournal.ir/article-1-1451-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-10-18 ]

VP ol o osled pmin 5 ol 010 ol p sl "

Lo i) LT 5 005 o1 ¢ 25 O sl )
Sless 3 5 (S e (‘Jf}ls YIAVA 5 2 /AR
e S AS VYV L i o5 ¢ fab sl (St 23
b &bl ST oo ool o VL ceaStn e
ré‘)jyl{ 3 Shas camr 5 b a5 LV Jgd) Lzl
03 (S 5 e 53 IS 6l ple 4 Sl
S5l odins OLES § 5 go ol 131 wiline ) LoiS
&1,;5@1@56m,p%§)@1%
s el i S5 Ly ST 5 e Jukime
e 53 0B (35 ¢ Jlie 533 b o i T o
bcailinme g oml SblS |uad 93 8 53 A5 Osb
oslbe LT OT ()50 8 ol 5 oI 5 Slas
ple g o e 5 M5 oMl B s L5
ST G308 35 05 ol o 5L S e ST
b a3 Olg 53 (65,5LEST )3 ealitul 3 4
Bl 208 O o me b (65,5 5LaS Y 5aams
56508 i5u OT g 28 OSG  b
e aen Sl s Olas plo s O 2ty jarais
AT al b s Lo T 5L
(A KD S5l Al (6 s 457 313 DL i
JHST pLB ) o (S5 sl p esdle calls i,
Jeab el by Ll s 5 ClS b 3 o
(A5 O g et 3 Al ; S 28 5303 8 13
5 54) S el Ol o YL LT 5 085
SOT 5 esde 5 dixals 1y (s )3 04/) 5 04/4
ol S5 Slas g 5 adls Gy 0 Shas o 5L
Loyl 8 g aly 53 pB,1 ol oS s 0 OLES 6 50 50
by 0593 SMuly Casby el S gles
Folls o el pend 6l s it 8 B
dﬁaﬁrbT,)wcu)\‘_5{:.;0:;:)@.;);.,\;,\3
Ly (Ao 3 OV/Y 5 OV/Y 5 5a) &S gl danl Ol e
ST dsl (gl gome Lo ol s 05 5 izl

g}g\)ﬁbyjjsﬂap;ﬁj‘}ﬂ{c,b‘\ﬂi&\)s

Yov

s ginn 15IST plB )l ails 85,5 (gl simmn 2 085 5 SoleT
POV O dils g, oldie il 5 ST 530
5 G ¥ ) ojmls iS5 sy o3 YOIV
wfj\d,LﬁTdé)J_adLe;;lé_:ﬁ.y
VRN L 5 plT 5 05 el (a5
S 15 555 3 Shes (s 3 0 5 LS 1F44
@ ol ale e s Calis (W i) dils
OE a5 s sy 5 e a8y (St B
Coal ol 518 55 Oliises plw bow g Sist
Lyl b s gy iS5 .(Mamnabia et al., 2020)
AFY 5AVA L s sa) LT 5 0K0s el (AT O3k
at.w\w,;;ﬁy,,aﬁw(,&ﬁ(.ﬁfg
5T Ll 2 byl ol (658 5l oz DL 4 e
53l ibate 53 Hlg il s Ol sl oln
VYA LSl o3 b slgsl (St 20 les
4 iy sy 3 Shes o YL LS o (’)fj'l';
b 4ol b g o g0 ol sl Bl S L
(55 bl odins OLE (LT T ()50 80 Lo
Pl OT 5508 Ll 5 )3 205 Slas 55 Jlis
Sl b 55 a3 5 O sled 3 LT 5 00
Bl (g e &1 gy 5 Shes Gl 50wl
Sl eSialen | aliwe) CiS oS dy o sy
b Ola UL sl sl Lol i as
S o o0l 5 5 ol Rl (gl e
S 5 S 513 0L b Sole aglie il
ST Gose e parls RIBl el | Ll
O slasd 53 05l ST 55 i IS 6Bl 5 5T
(mSa oy p S AS VAL 0L o3 o 2
Jad slgl (St 5 e 53 5 op it 6l
oS AS VN 1AV L sa plT 5 085 o
ST Goso st ot ld o i Sl ccaSe e
e Al S s e DL S ol s g LT
oslitul Cob s Shas i Sl 3535 b B me ST
Wl ) iS55 Sl ol (LT OT Sl g T,


http://agrobreedjournal.ir/article-1-1451-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-10-18 ]

"YOV-YPE N F 05 b 6 shen 55l Gl S pB)) of ) kS 5 4l 3 Shes by "

P32 04 35 5 LT 5 IS Juab (lasles 1Slan sy 3 IS 61 (aLE Slis Kl anlis Y s

Table 3. Mean comparisons of plant traits of rapeseed cultivars in interaction of planting seasonxirrigationxcultivar using slicing method

S b sl lasles ST ST s ls 3 Slos as e, 53 Nas S5l SISl
Planting season Irrigation Rapeseed cultivars 1S 65 Irrigation productivity (kg.m?3) Seed yield (kg.ha?) Seed oil content (%) QOil yield (kg.ha®) Oleic acid (%) Linolenic acid (%)
Dalgan o&s 0.918a 4115a 40.5a 1668a 62.3a 5.21a
(W6 kD s 0sn  Saffar Sl 0.883b 3960b 39.8a 1581a 61.9a 4.50a
Full irrigation Asa LT 0.900ab 4033ab 39.5a 1595a 61.8a 5.13a
ST Aram el 0.852¢ 3817¢c 40.7a 1557a 62.0a 4.57a
Oct. 22 Dalgan o&s 1.097a 3512a 40.3a 1419 60.8ab 6.09a
Sas i Saffar Slio 1.030b 3296b 39.2a 1295b 60.2ab 5.63a
Drought stress Asa LT 1.013b 3244b 38.9a 1266b 59.6b 5.87a
Aram o7 1.100a 3520a 39.9a 1409a 61.6a 6.13a
Dalgan o&s 0.891a 2568a 38.0a 979 59.9a 6.63a
(o5 L) 25 Osb Saffar Do 0.791b 2279 37.2a 850b 57.8b 5.95b
Full irrigation Asa LT 0.878a 2529 37.9a 962a 59.1a 5.56b
g™ Aram o7 0.782b 2254b 37.3a 842b 58.9ab 5.84b
Feb. 19 Dalgan o&s 0.881c 1693c 36.3a 616b 55.1ab 7.57a
Sas i Saffar Do 1.027a 1972a 36.8a 728a 57.2a 7.74a
Drought stress Asa LT 0.805d 1546d 35.7a 554c 54.6b 7.40a
Aram LT 0.910b 1747b 37.1a 650b 57.1a 7.70a
s b ST slelas S5 L Sl el N8 Sl el L S A el LS
Planting season Irrigation Rapeseed cultivars 1S 65 Linoleic acid (%) Erucic acid (%) Glucosinolate (umole.g™) ODR (%) LDR (%)
Dalgan o&s 18.8a 0.160c 11.5d 27.8a 21.6a
(WS kD w0 Saffar Slie 17.9b 0.202ab 13.8b 26.5b 20.0a
Full irrigation Asa LT 17.7b 0.181bc 12.8¢c 27.0ab 22.4a
¥ Aram eloT 18.2ab 0.223a 14.8a 26.8ab 19.9a
Oct. 22 Dalgan o&s 17.2a 0.287b 16.8b 27.6a 26.1a
Ses 5 Saffar Dl 16.6b 0.307b 18.1a 26.9a 25.3a
Drought stress Asa LT 16.4b 0.351a 18.2a 27.2a 26.3a
Aram elT 17.3a 0.276b 16.4b 27.6a 26.0a
Dalgan o&s 16.5a 0.373b 19.3b 27.8a 28.6a
(5 D) s ose  Saffar Sliw 15.6b 0.445a 19.9ab 27.1ab 27.5ab
Full irrigation Asa LT 15.8b 0.436a 19.8ab 26.5b 25.9b
et Aram plT 15.67b 0.458 a 20.75a 26.70 27.1ab
Feb. 19 Dalgan o&s 12.9a 0.674ab 27.6a 27.1a 36.9a
S i Saffar Do 13.1a 0.635bc 26.1b 26.7a 37.0a
Drought stress Asa LT 12.8a 0.684a 27.6a 27.0a 36.6a
Aram elT 13.1a 0.612c 26.3ab 26.7a 36.97a

L (613 gme D3l oy gy Jlor! o 53 LSD g T bl kit &5 e Up o (ol 457 gla e D20 52 55
Similar letters in each column indicate no significant difference based on LSD at 5% probability level
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