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Table 1- Weather characteristics of the test site in the years of the test (Hashim Abad Weather Station,

Gorgan)
olo Temp (oc) Temp (oc) Temp (oc)
£ 3 cE £ 3 cE £ 3 cE
= = = = = =
way Jle a5 Jle waA Jlo
3295959 09.6 21.3 35.5 * * * 10.0 19.4 74.7
g S | 14.1 27.1 235 * * * 13.8 26.8 51.2
ols 5 19.7 31.8 10.5 * * * 20.5 32.0 00.6
% 25.1 375 15.0 * * * 24.0 33.2 39.6
315 o 25.6 34.8 24.8 * * * 23.2 33.3 07.8
JrOgee.: 21.7 32.9 06.2 * * * 20.5 30.9 24.5
o 154 27.9 55.5 14.6 24.9 89.1 15.8 28.7 51.8
obT 10.9 21.4 37.3 11.8 23.7 17.0 10.0 20.6 136.2
Ny 07.2 16.3 48.8 04.8 15.1 71.8 * * *
& 03.6 14.5 126.3 05.2 14.0 60.0 * * *
oot 04.2 14.5 127.3 04.4 12.7 41.5 * * *
S 05.6 174 1214 07.3 17.8 31.7 * * *
ol e S Sl guas - Jgu
Table 2- Soil characteristics of the test site
s . L des
0hs7 u"'f"“’-;}'.'b e J‘r"‘é-;}'.‘b S coil e el éaf“‘_vz‘-‘* . s o
available available available ) H electrical silt(%)  clay(%6) Sand
nitrogen(%o) potassium(ppm) phosphorus(ppm) organic P conductivity(ds/m) y (%)
carbon(%o)
0.19 187 28.7 1.53 7.8 0.9 52 38 10
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Table 3- Composite analysis of the effect of planting method, variety, density and their mutual effects on the measured characteristics of canola

BLROY

W sldas

&l slaws

Shes Sl ol
e el j ; &ls &g o S s e Sl s = c .
s B K355 5 &l 5 Shes 20 J EAwp Y gLl
e @il N dvield Wweight number  number ' stem : iah
biological ~ Seedyie percentage diameter height of the  Height
df HI . of 1000 of pods  of seeds - )
yield of sleeping first pod
seeds  per plant per pod
Ju 0.098
v 1 0.006ns 142257ns 147231ns ns 5400* 2.46ns 22.88 ns 0.57ns 11099* 19799**
ear
(L) LIS
2 0.009 52581420 137061 0.98 112 10.58 0.14 2.79 15 10.49
(repeat (year
Sl s 0.072
) 4 0.008**  818087**  4186795** 13731**  7.20 ns 30.55** 74.61** 2298** 5124**
planting method ns
(csls fy)) s 8 0.0006 1160370 87070 0.268 328 7.79 13.79 2.25 181 368.2
(Error (planting method
i 1 0.004ns  387547**  5414288** 0.593ns 17569**  16.8 ns 0.86 ns 53.46** 3934** 8085**
™
variety
o515 1 0.001ns  931722**  646282**  1.960*  19314**  79.05** 48.64**  113.49** 4437** 9275**
Density 0.073
- il s 4 0.0004ns 626688 24345ns ' 245ns 2.27ns 0.10 ns 0.95 ns 167ns 93ns
S g dla ns
Year x planting method
o35 1 0.0001ns  44710ns 6670ns 0.003ns 46ns 0.003ns 0.02 ns 0.004 ns 66ns 8ns
year x variety
o515 % Jla 1 0.0009ns  510852ns 8118ns  1.293ns 226 ns 19.36ns 3.13ns 3.99ns 224ns 854ns
Year x density
o35 X by, 4 0.006**  1519628*  1877450** 0.240ns  3561** 29.49* 46.33** 2.82 ns 838** 2062**
Planting method x variety
4 0.0008ns 21671227** 989390**  0.047ns 1262* 20.48* 20.62* 19.33** 474* 1007*

VS';XCJ‘S u:a})



Planting method x density
15 % b
variety x density

g,xgésx}}JXJL
Year x planting method x
cultivar
(S15 xS g, xdle
Year x planting method x
density

15 s <o
Year x number x density
(S1F X o3, xS By,
Planting method x variety
x density
(S1Fx @, xeBlS g, xdle
Year x planting method x
variety x density

0.0001ns

0.0002ns

0.001ns

0.0002ns

0.002ns

0.0001ns

1270ns

246970ns

360438ns

218086ns

443969ns

513735ns

12878 ns

2945 ns

702399*

43247ns

350541ns

17416ns

0.038ns

0.002ns

0.004ns

0.013ns

0.213ns

0.014ns

753 ns

1ns

1475ns

147ns

1318ns

147ns

2.70 ns

0.01 ns

18.81 ns

1.54 ns

5.32 ns

1.80 ns

0.34 ns

0.03 ns

5.75 ns

0.56ns

38.17**

0.53 ns

0.05 ns

0.02 ns

3.69 ns

0.10 ns

3.55ns

0.21 ns

31ns

68ns

675*

117ns

139ns

59ns

2ns

Ins

1038*

42ns

289ns

15ns

Uas

Error

76

0.001

356276

231288

0.37

924

11.33

5.83

3.09

199

388

(1) Ol s s 2
CV (%)

20.6

14.8

19.0

19.1

147

175

17.0

153

15.7

17.3
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Table 4- Comparison of the average interaction effect of planting method and variety on the measured traits of canola

> Ses

ls 3 Shos dls aldas s S sluws o9 Cw)‘ G
SRS c O S
B8 by rjj o> . 33 pS‘,.\._S) SNE s Gy rasiile) B (o)
] SR 2 . . =
planting method Variety > . Obsa number  number of hHi'.ght Ofd Height
HI biological seedyield ofseeds  podsper ~ thefirstpo ©m
(Iz;lfll-?a) (kg/Ha)  Per pod plant cm)
P e e ]
(K 0 Yﬁ\.&
0.19bc 12665bc 2470b 19.6a 203.8cd 88.6bc 112.3bc
Direct seed cultivation in the field at the same  Hyola50
time as seed cultivation in the seedling tray
5
Dul | 0.19bc 13411b 2522b 17.2b 240.6ab 90.9b 114.1b
elgan
UJyAéL:JJLE:ﬂL.th'rAuJ}aJ;JJ.,r:E:.M@JS 0+ Ypla
Direct cultivation of seeds in the field at the g g 0.1rc 12674bc 2168cd 19.8a 191.3d 80.1c 100.0cd
same time as transfer of seedlings to the field y
5
Ddl | 0.18c 13340b 2436b 19.3a 217.3c 88.7bc 111.6bc
elgan
$l6 e S gl oS 0 Ypla
o ) ) 0.18c 14209ab 2569b 19.4a 209.4cd 91.4b 114.9b
Cultivation of single plant seedling Hyola 50
O
DOI | 0.25a 16143a 3940a 20.4a 251.3a 122.0a 161.8a
elgan
J"f“dﬁ\’é‘ﬁsdww 0 Yola
‘3

three seeds

‘0



o

0.21b 12826b 2584b 20.5a 221.1b 93.6b 117.1b

Delgan

J'lf G":’, 6.’" 6‘41}5 (5":"' s O Y_,;Lh
Cultivation of mound seedlings containing : 0.24a 943re 2235¢ 17.9b 159.2f 81.3c 100.4cd

. Hyola 50

five seeds
8

N 0.21b 10634de 2222c 20.5a 177.3e 83.1c 102.9cd

Delgan

LI LSD 0431 bl p deo 5 0 Jlaz 3 gl gre M| wline G b gla Sl O 3
) o) gl g D PLNCEILIY d 97 8 SRS Vg A

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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Table 5- Comparison of the average interaction effect of planting method and density on the measured traits of canola

s Shes &ls 5 Shes

o 5 Gsslis SN slas SR O pdilel,l olS el
) o315 IRPRY S S
e R U TS Y G015 S G
D 0 (@f B2 IT ()L'&A 5 ()L&A 53 .
Plant/ Y biological seed of seeds  podsper ~ diameter first pod height
( ant/m ) (lilli:]d) (gli:_]d) per pod p|ant (mm) cm) cm)
g/ha g/ha

thrm 4.9)}& JAJ.:\.:(..:E:»»AC,.&S
LS o 53 5l ST L

Direct seed cultivation in 30 12760c 2568bc 18.5cd 238.9b 11.7c 92.5bc 117.6b
the field at the same time
as seed cultivation in the

seedling tray

60 13316bc 2424hc 18.3cd 205.5d 11.8c 86.9cd 108.8bc

C)Ldjv.& 4.9)}4 BLJ )-:\.3 v.:i:...«a LIRLY
30 4 L5 st

Direct cultivation of seeds 30 14552b 2642b 20.2b 223.1bc 13.3b 93.9b 118.6b
in the field at the same

time as transfering of
seedlings to the field

60 11462d 1962d 18.9¢c 185.4de 10.2de 74.9¢ 92.9d

Y



Sl e S gl cuiS

Cultivation of single plant 30 16841a 3756a 22.1a 242.5a 15.6a 117.3a 154.7a
seedling
60 13510b 2753b 17.9d 218.2cd 12.2bc 96.1b 121.9b
o g5l glas gl cis
Cultivation of mound 30 13757b 2609b  20.1b 219.1¢ 12.6bc 93.9bc 117.5b
seedlings containing three
seeds
60 10754ed 2231cd 17.7d 188.7d 9.5e 79.3de 97.3cd
oy sl leS gl s
Cultivation of mound 30 10007e 2227cd  19.3c 168.7e 9.1e 82.4de 101.9cd
seedlings containing five
seeds
60 10064e 2112d 19.2¢c 167.8e 9.0e 82.0de 101.4cd

5,105 LSD 04031 wlal pp doys 0 oz e 53 ol ime DN Lt Sy b e Sile D g 2 s
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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O3l Jsl b 53 358 0l b w315 53 ialasl pss dlo & Sl 5 20 (5003 ime ssb & e e 51 3D
e ol s Jl 4 S 1S oS sy mbie 0L 53 sl glales aher 1 e pla 5 O Ll 3 s
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Table 6- Comparison of the average effect of year on rapeseed
characteristics
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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.)
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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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Evaluation of morphological traits and yield components and its relationship
with seed yield in rapeseed cultivars (Brasica napus L.) under seedling and
direct cultivation conditions at different densities.

Abstract

Background and objectives: Since more than 90% of the oil consumed in the country is supplied
through imports, it is necessary to pay more attention to the development of oilseed plants and increasing
their yield. Due to the smallness of its seeds, rapeseed is very sensitive to the depth of planting and the
guality of the planting bed during the process of germination and emergences in the field, therefore seed

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 in different experimental densities in the two cropping years 2016-17 and 2017-2018 in Gorgan
Agricultural Research Station to Was implemented. The experiment was performed as a split-factorial in a
randomized complete block design with three replications and three factors. Experimental factors included:
1- planting method, 2- plant density and 3- cultivar. The main factor was sowing methods in 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 contained three seeds and 5) mound seedling cultivation contained

five seeds.
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Results: The results of this experiment showed that the effect of cultivar, planting method, density and
interaction between planting method and cultivar and the interaction effect of planting method and density on
morphological traits such as plant height, stem diameter and dormancy percentage in rapeseed were
significant. In Delgan cultivar, in all planting methods, the height of the plant and the height of the first pod
from the ground was higher than Hayola 50 cultivar. Also, the results of this experiment showed that the
effect of variety, planting method, density and the interaction effect of planting method and variety and the
interaction effect of density and planting method on the components of seed yield (humber of seeds per pod
and number of pods per plant) and seed yield in canola plants are 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 and
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 in both densities of
30 and 60 plants per square meter, which respectively in densities of 30 and 60 plants per square meter, the
seed yield was 3756.6 and 3940.9 kg per hectare.

Conclusion: In general, based on the results of this experiment, it should be stated that the use of single
plant seedling, Delgan cultivar and density of 30 plants per square meter is very useful for rapeseed

cultivation at Gorgan region.

Keywords: Plant height, density, variety, seed yield, stem diameter, canola.. .
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