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Effect of seeding rate on relationships between plant traits, seed yield and seed oil
content of rapeseed (Brassica napus L.) cultivars
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Effect of seeding rate on relationships between plant traits, seed yield and seed oil
content of rapeseed (Brassica napus L.) cultivars

Vahdatirad, A.! and Mahmoudi, R.2

ABSTRACT

Vahdatirad, A. and Mahmoudi, R. 2025 Effect of seeding rate on relationships between plant traits, seed yield and seed oil
content of rapeseed (Brassica napus L.) cultivars. Iranian Journal of Crop Sciences. 26(2): 111-128. (In Persian).

Introduction: Rapeseed is one of the major oilseed crops in the world. Increasing the seed yield and oil content of
rapeseed is important for the production of rapeseed oil. The maximum seed yield is achieved in the optimal plant
density. By reducing the plant density, it is partially compensated by the increase in number of secondary branches,
biomass, while in high density, rapeseed plants are often prone to increase the incidence of disease (Rondanini et al.,
2017). Determining the optimal density in crops depends on many factors such as plant type, soil fertility, available
water and environmental conditions (Hiltbrunner et al., 2007). Rapeseed genotypes differ from each other in terms of
the number of seeds per silique, the number of siliques per unit area, seed weight, and the number of secondary
branches. The objective of the present experiment is to obtain this information and determine the appropriate plant
density to obtain the highest seed yield and to identify the role of yield components in production and the relationships
between them in new rapeseed cultivars.

Materials and Methods: The seedinging rate was determined based on the thousand seed weight of rapeseed
cultivars using a fine seed machine and 1 kg., 2 kg, 4 kg and 8 kg.ha* seed were used. The rapeseed cultivars used
were Architect, Rohan and Okapi. Factorial arrangement in randomized complete blocks design with three replications
was used. The experiment was carried out in research farm of Fadak Agro-industry Company in Markazi province,
Iran in 2021-22 and 2022-23 growing seasons. Phenological traits including days to flowering days to maturity, seed
filling duration, seed filling fraction (the ratio of seed filling duration to the total growth duration from seeding to
maturity) and plant height were measured and claculted. Seed yield and its component, including; number of
secondary branches, thousand seed weight, number of silique.plant?, number of seed.silique™, were measured on
randomly harvested 20 plants from each experimental plot and calculating the average. Seed yield was obtained with
harvesting from 50 m? in each plot. Seed oil content was measured using an NMR spectrometer (ISO 10565, 1998).
Analysis of variance was performed using SAS 9.1 software, and relationship between traits was studied using Excell
2003 software. LSD test, at the 5% probability level, was used for means comparison.

Results: Results showed that days to flowering varied from 198.7 to 205.8 days and had a decreasing trend with the
increasing of seeding rate. The longest seed filling duration (30.5 days) was recorded for cv. Architect. The shortes
seed filling duration (24.3 days) belonged to cv. Okapi at the seeding rate of 2 kg.ha™*. The 1000 seed weight of the cv.
Architect, cv. Rohan and cv. Okapi were 5.22 ¢, 4.36 g and 3.39 g, respectively. With the increase of seeding rate,
1000 seed weight decreased from 4.56 g in 1 kg.ha' to 4.1 g in 8 kg.ha? seeding rates. The highest number of
secondary branches in the cv. Architect was obtained at 1 and 2 kg.ha™* seeding rates. The highest seed yield in cv.
Architect (4731 kg.ha™) was obtained in seeding rate of 4 kg.ha™*. The plant height decreased from 172 to 152.6 cm.
with increasing seeding rate. The number of seed.silique™ had a downward trend. With the increase in seeding rate, the
seed oil content showed a significant upward trend. Seed yield significantly correlated with 1000 seed weight, number
of secondary branches, plant height and seed oil content.

Conclusion: With the increase in seeding rate, seed oil content increased and this result can be related to the increase
in the number of main stems with the increase seeding rate. Seed filling fraction (the ratio of seed filling duration to the
total growth duration from seeding to maturity) and its positive and significant correlation with yield traits such as seed
yield, 1000 seed weight and seed oil content showed that the long seed filling duration in addition to the early
flowering is a desirable attributes. According to the results of this experiment, the optimum seeding rates for cv.
Architect, cv. Rohan and cv. Okapi were 2, 4 and 8 kg.ha?, respectively. In new rapeseed cultivars, cv. Architect and
cv. Rohan, early flowering, longer seed filling duration and higher seed filling fraction may have important roles in
achieving higher seed yield.

Key words: Rapeseed, Seed filling duration, Seed oil content, Seed yield and 1000 seed weight

Received: January, 2024 Accepted: June, 2024

1. Senior expert of Research and Development, Fadak Adineh Agroindustry, Adineh Group, Tehran, Iran
(Corresponding author, P< amirvrad@gmail.com)

2. Deputy of Research and Development, Fadak Adineh Agroindustry, Adineh Group, Tehran, Iran

"y


mailto:amirvrad@gmail.com
https://agrobreedjournal.ir/article-1-1340-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 |

VT Ol oY ojlad i 5 o Ml 010 (215 p sl 4 15"

OSan 5 oty 5 0 ol A 3503 3 g
U s Y jlass oS 1,5 (Al-Barzinjy et al., 1999)
S o 55 3 A5 e e 93 6 0F
S 1PN Eel Gl oS5 03 1S W 5l
S5 b (S 5 o)t sl o3
AalS 55 Slas glaadlge i 56 Esl 5ol
S gl GG GlaeST 5 50 050 0 5y LiS
5 Sl 4ol S 0ad el Lol Bl I3
5 === .(Leach et al., 1999) 555 o LT ale>
=1 =52 »> (Mujtaba and Imran, 2003) ol ,—es
SN IS s s Shas 5 6355 sk 5650515
slss falST Eosl as sy oS5 Rl 8l as” Lo S
03l dli (s oy 55 Sldas (e B sl L
S CL&J)\ ool Bl poman 9 &ild Hl5a 09 ey
S5 0L 53 4 355 e e (slas Ko I
Sy Sl dlant Gl el e 55
o plaie oS Sl wle Yo oS (S5 55 550 0
5 el S Sl lassla (585U Lasla
e Lol Jalye o 350 00 jel&en S,
oslesT @Lﬁ D gd g d g Sile Sl s
4S sls oLzs (Yantai et al., 2015) Of,Les 5 sl
S ) Ol 2alS Esb IS 53 65 oS5 3
S e Iy a5l Aoy VO 5 s s Shes 5ol
b3l 55 (Ahmadi et al., 2014) o)L Ses 5 (oo
A0 YD e fal s 1315 a5 g o515 b oy 1
S s S IS e 3 Yo 5 VO
@fﬂ)}dﬁ\" vf\;).sdb&éj)()l):ﬂdjmﬁ
o e 3 Ay Yer (ST1,5 50 0T e o 128
L (Siadat et al., 2010) o1, SKes 5 sl ko] Cowdas
S p 0 SV 4T g 0SS Sl (s
L oS ssls o)l 58 1S 5,0 03 (s, &
i e oty 3 oy 31 (ST
LS il a0 9 ey s s by slas J

sl

"y

4ok

o PN I 5o 6ol Lo e L Ol Comer
a3l 4 Y0 Jlu OLL b oS 5y, g sl 5 ol
el Rl el ¢ sdgn (o sy 8 35l
35 Soss By ez Sl glis mle 4 5L
(Brassica napus L.)|;JS".(Zhang et al., 2012)
Ol 03 v (89, 51> (105 oS o s
OF 95 LmkS 5 CmaS 5 Sl WL 5 L s Sl s,
Gl g lae STy s oyl e gl s 0T

.(Menendez et al., 2019)
23S s gy (Gl sma 5 ails 5 Shas 2ol 58l
Ll s yls (ool j Canl o gy adils (sl ]y
(B 5 035 piia sl 3 Shas SIS s T3
LeT o Sen 2 55 5 (215 Jolse o ame Lol 15
SLalS ls 5 Shae Olje p 4551 0515 0315 S
q—l (Li et al, 2018) 505 3L AU el
g do 455 0S5 4 e s 55 il 5 Slas
ool g oS5 555 Sas Sl 5 Sl e
=05 Jalse 5 s Ll 5 085 4 S 550
L 138" ,s .(Hiltbrunner et al., 2007) s,Is S
g A1y 53 4 g ol JalS iy (ST el
0335 o Ol 0355 ) RIS L g b
3 o sl sl o8 b ol slapST1 5
2348 > s osb e i La o ) o5 sldes
o> L g3, Shos il 331 05y Yl slag S5
b e a3 Lagsslas et 5 ods (Sl

.(Rondanini et al., 2017)
W S 5,1 F (Leachetal., 1999) ol )as &
L0 45y oS5 L s 1S 4l 5 S oS
G PIL ool ST 53 8L R e e 55 4
Dl s s Sas o e 53 6 VY0 b w5 0S5
O 4l 5, Shas 65 (ST 5 J1OT 51 g 5 3L
20y @SS Sl L& i S s T oy 30
S 3, Shoe (2l 538 ety cpabetin 03 guboma G


https://agrobreedjournal.ir/article-1-1340-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 |

"YNVAYA P ¥ (63 gamn g 31y G g et ALE Slis m Lailgy 5 Ol 1"

Goe U (Oldean Sl opmiile) HLS ls oo
oy omilS Cansyam g e Sl Y LY Cils
)’Cﬁ}#m})%‘ﬁ‘dg—io‘jcﬁ@“&ﬁ
Yoo g)ee B ‘vadgw%;qvwrga;)u(ﬁ
Sl ShalasT 2550 IS ol (o 0 53 45,
Gl o Py 5,) oS
e (08)) Olagy (il p p St OS5 s
251 5 (OLITNPZ S i J saes aili s
ol 2 LT Slastin 48 (Dlsdles 8 5157 3 )
ol Syl Y Jgdor jo oS WS g L;Lad,&p&.e\

55T Slasy

]
ol sl 5 e ol (65l 55 0 4 (LT
25 ool Slads sl s rl:uljpv:.u @)U 33
Vo bV alob b e 8 [olS ey 3l du xis 53
6})‘—“0%0#4—'&L’4—&H—‘>¢|)})
sy el o VO LOT o555 e Sl g
E o 58 1 eSO slaale J S
Dl ko o 53 LS s A 5 S Ol e
5 oo and ST S (ol o 5 1S a5
@bébd"f)g()&)"ftj'/V))ﬁwa
Sl ad- jo 53 LS 3 p 5 5L E0) 0 5 5
50 31 Jals 55 g5 Slho s oslizul allS
Qv\_jaﬁe))JJ)_la);v\:_w)Uj))c@-\_lfu
cu.a.\_lfu)')) sy gl o s S bl ashs
;})slu‘stﬁ‘;;;ﬁéuaﬁdaﬂfw)so~
S dy 5 Ly 5 8 i (S, U
c(wjbvabjb@)b)b)umbdgﬁ.j}‘xﬁ
&~ .(Menendez et al., 2019) Was =5 5 L ,s
u&:?)j}wuﬁcﬁ‘bduﬁo)jbd_}b
350 cdar 33 FO sl 4 Laasls Cusby Odew, U
Slme &S Olgiea ails Oy S 235 15 L
o)ij_fj‘O‘JQuﬁ:OJjbd}bﬁmw’dlﬁ

1¢

g5 Wb 635 Jelse a4y o ghln oS 5 s
s J1B ST S L (il sl 35 ol
S Lo 55 5,15 (S (s ame Jslse
Oy 53 A oy o5 53 4l sl Bl
= p slaas s slus g asils 0 Lc]Lw d=lg 53
rujl&uuw,“u,u%uﬁ,\_gp
Gl 95, Shae il 3ol 55 Jaa gy &K bl
oS5 Ol el i Sl o 15085, Shes
et Ll 6 mlodd ot b 15ST ST (ol 5 5
(s J6 s Shes & olaws 61 0T 5585 Olje
e bl ialesT 5 Cods .l (655 8 sl
AL s Gl s 5 (ST
)sajﬁwélﬁ\ﬁ&uujubaj_(w
Ao el 5 LT e Lty 5 dpmamme LS 5
Wl 0351 glokze 035 OT aglie 5 1518

b 599 3Mg0
2S5 eS10) Jo)sSh O e aleST ol
Crb 6 s (o a3 1S 2 5 elans Sl
u)}np)\JSJ«_w):gaLwﬁJ_nlftgudfj_lf
Ol 55 ausT S Cato 5 CiS &S 0 Slads
LA Job Slame b4y Ol g (s 5 0
Sladlow ;s YOV Sl bl i 5o 504/
Sl s [ VE A VEY VP VY el
oo Sl &S5 g o b3 gl >l Jous ol
sl
3 J e CBs Sl A e S5 o3l T
A 5 (o 53) &Sy Sl slisal Ly o(p15)
Dy e /0 aleiT DS 8 Il s plosl
LSe35 0 8 kS04 (o) wte 5 055 525 glas S
230 8 5 AS N (ol S i 5 oy
10+ (5 Dl s it ) Jaud 5 )LSs
SL_;HQ_;\SQL_A,',U\_&A,;D?,J;

Sleslacal U bisyse b e ydy Ol .l a3L5)


https://agrobreedjournal.ir/article-1-1340-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

VP Ol ¥ oyleds sr,im:)g;ﬁ.:{.kl?c"L)'ﬁ' ;s“l)). r}.\:— 4_1_,{:,5"

OFN-VFY 584 Fe ) ibesT (gl o Joee ol g8 OleMbI =Y J g
Table 1. Meteorological information of the experiment site (2021-2022 and 2022-2023)

1F o1 F VF-VEY
2021-2022 2022-2023
Lo g las S sles Sl glos Sl Lo g los S sles Jola gles SusL
Mean temperature Max. temperature Min. temperature Rainfall Mean temperature Max. temperature Min. temperature Rainfall
Months ole (°C) (°C) °O) (mm) (°C) (°O) (°C) (mm)
Sep. By 235 331 11.6 0.0 23.9 33.0 11.7 0.0
Oct. e 155 241 6.7 4.8 18.3 26.8 8.0 0.0
Nov. oLt 7.0 12.8 11 57.4 8.8 15.2 1.8 29.4
Dec. 3T 4.4 10.8 -2.0 33.7 1.8 6.8 -2.7 35.3
Jan. ©> 2.2 8.6 -4.6 47.8 -1.0 3.4 -4.9 42.1
Feb. o 4.3 10.6 -2.4 36.5 11 6.9 -4.6 48.0
Mar. NP 9.7 16.1 1.8 36.0 11.7 17.7 4.8 16.7
Apr. ESTYE 17 241 7.4 55 15.8 21.9 7.1 13.4
May. g s 19.8 26.9 10.2 1.0 205 27.4 11.0 147
Jun. sls 5 27.4 34.9 16.3 0.0 26.3 33.7 16.4 8.4
Dhala3T 2550 SIS 0B (o1 Db =Y gl
Table 2. Characteristics of rapeseed cultivars used in the experiment

Rapeseed cultivars 115" 6, Origin e Winter hardiness 1,38 ol <bs Plant height S5 gl Flowering A g Maturity Sy

Rohan oy,  Germany oWT  High Y, Shortto medium  L.getot,s  Early 535 Medium aike

Architect oSes,T  France wsl3  High Y, Medium to high AL b Lwge  Early to medium 55w Medium a0k

Okapi =5 Iran o, High Y, Medium to high AL b Lwge  Medium L.z  Mediumtolate ., .56 0k
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Fig. 1. Mean comparison of days to flowering of rapeseed cultivars in seeding rate (a) and cultivar (b)
treatments and mean of days to maturity (c) and seed filling duration (d) in interaction of seeding

rate and cultivar treatments
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