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Article Info ABSTRACT

Article type: Background and objectives: Since more than 90% of the oil consumed

Research Full Paper i) the country is supplied through imports, it is necessary to pay more
attention to the development of oilseed plants and increasing their yield.
Small seed size, rapeseed is very sensitive to the depth of planting and
the quality of the planting bed during the processes of germination and
emergence in the field. Therefore, seedling cultivation is one of the ways
to increase yield in rapeseed.

Materials and Methods: In order to investigate some morphological
traits, grain yield components, and their relationship with grain yield in
different rapeseed cultivars under direct seedling cultivation conditions
at different experimental densities, an experiment was conducted over
two cropping years (2016-2017 and 2017-2018) at Gorgan Agricultural

Article history: Research Station. The experiment was performed as a split-factorial in a

2022-12-05 randomized complete block design with three replications and three

2023-10-09 factors. The experimental factors included: 1- planting method, 2- plant
density, and 3- cultivar. The main factor was sowing methods at five
levels: 1) direct sowing of seeds in the field at the same time as sowing
seeds in the seedling tray, 2) direct sowing of seeds in the field at the
same time as transplanting the seedlings to the field, 3) cultivation of
single-plant seedlings, 4) mound seedling cultivation containing three
seeds, and 5) mound seedling cultivation containing five seeds.

Results: The results of this experiment showed that the effect of
cultivar, planting method, density, and the interaction between planting
method and cultivar, as well as the interaction effect of planting method
Keywords: and density on morphological traits such as plant height, stem diameter,
Plant height and dormancy percentage in rapeseed, were significant. In Delgan
ez;‘ii‘tty cultivar, in all planting methods, the plant height and the height of the
seed yiyel d first pod from the ground were higher than those of the Hayola 50
stem diameter cultivar. Also, the results of this experiment showed that the effect of,
canola planting method, density, the interaction effect of planting method and
cultivar, and the interaction effect of density and planting method on the




components of seed yield (number of seeds per pod and number of pods
per plant) and seed yield in canola plants were significant. The highest
grain yield was observed in the treatment of single-plant seedling and
Delgan cultivar, which was equal to 3940.9 Kg ha™'. Based on the results
of comparing the average interaction effect of planting method and
density, among the different planting methods, the single-plant seedling
method led to the highest seed yield at both densities of 30 and 60 plants
per square meter, with seed yields of 3756.6 and 3940.9 Kg ha™,
respectively.

Conclusion: In general, based on the results of this experiment, it should
be stated that the use of single-plant seedlings, Delgan cultivar, and a
density of 30 plants per square meter is very useful for rapeseed
cultivation in the Gorgan region.
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Table 1. Weather characteristics of the test site in the years of the test (Hashim Abad Weather Station, Gorgan)

. 'l.“emp("c). =2 'l.“emp("c). =2 'l.“emp("c). P
month § § & E § § ) § § & E
Yy Jle Yat Jl YA Jle
s R 09.6 21.3 35.5 * * * 10.0 19.4 74.7
g )| 14.1 27.1 23.5 * * * 13.8 26.8 51.2
sls = 19.7 31.8 10.5 * * * 20.5 32.0 00.6
B 25.1 37.5 15.0 * * * 24.0 33.2 39.6
sls 25.6 34.8 24.8 * * * 23.2 333 07.8
DR 21.7 32.9 06.2 * * * 20.5 30.9 24.5
o4 154 27.9 55.5 14.6 24.9 89.1 15.8 28.7 51.8
ol 10.9 21.4 37.3 11.8 23.7 17.0 10.0 20.6 136.2
A 07.2 16.3 48.8 04.8 15.1 71.8 * * *
&2 03.6 14.5 126.3 05.2 14.0 60.0 * * *
o 04.2 14.5 127.3 04.4 12.7 41.5 * * *
Lol 05.6 17.4 121.4 07.3 17.8 31.7 * * *
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Table 2. Soil characteristics of the test site
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Table 6. Comparison of the average effect of year on rapeseed characteristics
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(cm) Plant height pod(cm)Height of the first year
I Jl
116.4a 91.5a I
first year
Ju
110.4b 85.3b i

second year
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In each column, the averages with the same letters do not have a significant difference at the 5%

probability level based on the LSD test.
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Figure 1. Comparison of the average triple interaction effect of density, variety and planting method on
the percentage of rapeseed sleeping (Averages with the same letters do not have a significant difference at
the 5% probability level based on the LSD test.)

S e R P
S i 0L o3, 55 S s BV sl

02 S ek QL al opl &S 55 00 Vpla 3,
Dt s Al 00 Vgl o3 4 o OIS

w&}))bﬁﬁjédwi‘w

cals gla sy,
gy B slaw o sl Gl SOl
L gte jsb 4 OV Sl o mi O 51 e 5 5y
OLajes as 50 53 5y pelios LIS SIS B0
28 Jede) Al sdalie LS pow 3 Hd CiS'L

"

o dw S e o el bl

5 ohs 5 S iy bl 0 S1S o3, ls
23 L slias 1 (SIS 5 clls Sy, bl S
aglie 5 elad o (F i) 55 Sl ime 455
Sk ol S35 0B, blie S Sl
2324 e VoY L5 YOV/Y s abg 5o OOV sluws
S O sl x4k 4 oy S
OS5 o3, 5 gl SO sl cniS e
S 03 4t 53 S sl 1 S 5 A edall

0Vl o3y 5 5l =y sl las sl s



Ol)Kea g 35 deelom! yhan [l 93, Slos slial g Sojglgd e Slho b))

G mimalasl 3 (YN OllSan 5 o550 .(F)
A e e Yo g (SIS s s, Jol s 1S
50l 1,8 ey s ee | Cz,aj:ﬂ).sdﬁ\n B
AU S 6l s Shas 65 (S5 oS A S ams
o= ISL RS TR YL laS15 s 5 sl
I Sl S Sl s s s e sl
Ol (gl 3,5 Wy (28l mla dly 3 oS5
G e B 0 IS Gl (SIS Sl
L (Yoo A) OlSan 5 S oes (80) L3S 5158
eV gAY T cla_.ﬂa.w)_s‘uﬁ S5 o
l__,4_§.1_}_s\>ol..i..}i~\\fﬁuv_§)(5”dfj;ﬂ)>
b e Sfals sy s e sluws {.5\; sl 53
s alS o IS 5o 55 (oS15 Lul8l (8))
0> e sl fals s )5 5 bl slaasls
S L Oliie ol ol S (§) 23 5 0 6
bl Gt 3 (7 Jpdr) 350 onad bl il
Vs 5l S0 S ol (Y)0) 0L 5 ol
CiS i s gLis 28 55 5 Sae 3153
Dls byl e 53 iy 55 e Sl s
sl (8Y) wil a5 eslinal OLekily Jiul5il
03 A0 S Oy e 53 50 (Y0 E) O
oy adls sy 5 s O3 Ol b Gl cis
Obas Iy Aol e Rl 38l (ol sme b 4 &5
ey Sl ol ol L by 5 3l eslizud
2 (S S esle) (g g sl IS5 55 S
W&@M:\:Qm&lpluﬁmw
(EY) as 50 55 54
It 5> S o dade S el
Sl 055 23 gy 5 oS1S e, bla 5 esle
S ST sl 5l i LS s L s
A oSl anlis mls wlul 5 (F Jsax) &35
Sl oS5 s Sl B S s s 035 oS5

as LS 1S &l Hlia O3y lade 53 Gl e ralS

v

g_évk_bs\.,l_g?@f}:»ﬁa\jﬁYﬂ rS\jﬁ;\:()Li.}
L.L_.ZLgu_AC_UAJ_:A):«_?ﬁV M i as e s
Ll CiS el jo g 5s M sl o i
A odalie mpe e 3 £y Y WSS gl S
eSS 905 aS e 55 NS sUe VEY/O Ll &S
slaos i o8 Lad js aS e s O sluss
e.,\Al_.i.adj,aJ:.nﬁ«Sﬁ'h VS|J5));\{G;;‘5}L>
o Cals Calis gl By e s (Y Jgd) LS
CiS By 4 ad e 53 O i lawgie b
ULJJQT)'\J._;JJ_.L edaline gl o SO glis
CiS L Olejan as e 3 s polins LIS S
o Oy Sl SR (il LS e 55 5
e sldad S g A s D sl STas
CiS sy oo Sl Calse gla gy s g
(0 Jgd) ol Cony 51y sl glaS (gL
OLalS 55 a5 g 53 OGS slies Oliis L
u\szw?w_ﬁr@atgliu_é%ébbdpbj
380ee b WLl 5 e Stan oS AL 0
S B sl s Ol a4 (YY) 5ls 4ls
Sl Jodos L;\J_.,e\_:fd{l)\j()lj_:» sl Ol
OF Gl b s sl oslal io o (655 8
5 Sie i a5 s, Shes Ol mha Al 5o
Srabasl ol s (FA) S oo iy il 53l s
oalaiul v_i\)lS di,_;alS C;,..ol.féglﬁl.o)ﬁ NE qL.:..:J.u
GO slias Sl 5 350 aoe Julse Sl law
A 5l e aldlaS s e falS ) S s
S ol CUS 5 s SIS 5 Wy oSS
Sy e gals Ceeb Wwp o LY el
L (Vo)) OLSen 5 onlw (0 Jgd) 555 o0
P aSp o sYo O Ll S oS15 aw )
LS sls 50158 500 o35 1S (655 0 e e
s ol S 3 SN slas (o S15 )58l
sls Olis Jals Ly e O59 5 e s il sl



YE+0 ) b)lo.«.s ALY 8,93 c‘gﬁ‘)} ‘_’Lélg; ..\.:)93‘

ol OLLS s &ls Oy w s oSS s Bl
£E 1) sy ol bl s b Gillae G

(20

19.2 -+

[y
o
I

18.8 -

186 -~

184 -~

18.2 -

() &ls i3 39
weight of a thousand seeds(g)

=
=]
I

17.8 4

FEASTIPEPA vS\J._?).wL_S\;)UAQ)'J«SL;)jJa
VSL*—?J" s Slem O35 5 54 (ajf\/\/‘\'\fjﬂ &
«() J&.’z).sj_gpf\/\/\\‘ Al e G5\
OlSan 5 AL (Yoo A ) Ol 5 (S e
S L 5 sl (Vo) 0L 5 Sud 5 (Y2\Y)

Lo ool als U5 oS 3 sdes 8 4 g vS\j

17.6 -

30

03 5 355 e 0805 25 03 b S 3 &l sl
S i s L2 23S 2 00 Vpls 5,
S i (8 sl 355 OME s ails sl
o sl gleS sl S Sl s OYe s &l
OS5 (35 5 5k gy sl S sl iS5 L
O35 (treS 5550 0,5 Yo/0 ol a8 4l sdalin
4S50 03 sl e LS SlaS 3 IS dls Sle
oLQDV—EJJLiJWﬁ)Je@SPOWﬁ
= dsa) 550 0 SAVIY Ll oS 05 edalis
5B ay, blame S Sle wlis sl
oealS oS1S os lpl L Odle s dils sliad (ST
oo g plad 534S Lo il s S Iy
S (S| s Ve s Al e o 2ty SIS

JMD\M@McMoMLﬁJGﬂ)&)JGﬁ

60

Qi e 0d W oSS
Plant density per square meter

S &l 550 055 2 @515 31 pSole amglie Y IS
(LB LSD 05031 plil p 2o p3 0 Jlezol o 55 (553 e SN ailie g o b (slaKil)

Figure 2. Comparison of the average effect of density on the weight of 1000 canola seeds (Averages with
the same letters do not have a significant difference at the 5% probability level based on the LSD test.)
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Figure 3. Relationship between grain yield and measured traits (number of pods per plant, stem diameter,

weight of 1000 seeds, number of seeds per pod, biological yield)
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