it osleT

Brasica ) 1315 pB 41 40 4318 & ySdos U (T alagly g yShos (51321 9 9 98 99 g0 Wlao b3 ,f
oo ST g 40 paiiuwo g (b Sl Tl g S (napus L.

Brasica napus ) ;s CGJ‘ g3 als 3 Shes b ol iy 53 Shes gliml 5 So54 68 0 Sliw =bo

hd:mduvs|;)bm&.m‘g$m¢.;}shi|f3¢aﬁ(L

Tog S e 315 el gine O o  Juiald g

esmaeilj4120@gmail.com.dlis asle J g (OLndS and pbe sooslis Sl 5 Olidos S 6 ele Cha guae )
OB B sy ol 351 ol&Kzils ol 05,8 wdyl ol ;1S 093 (g smeitils oY

SbdS preb s (535558 o) sal 5 Sladons S 0 pade Cip s ¥

11 Js Kaa e V11—t YAAAVYAQYS

Evaluation of morphological traits and yield components and its relationship with seed yield
in rapeseed cultivars (Brasica napus L.) under direct and transplanting cultivation conditions

at different densities.

Abolfazl Faraji?, Jafar Ismailnejad ?, Hassan Mukhtarpour *
1*: Faculty member of Golestan Natural Resources Agricultural Research and Training Center, responsible for
correspondence of the article. esmaeilj4120@gmail.com
2: Master's student of the Department of Agriculture, Islamic Azad University, Gorgan branch.

3: Faculty member of Golestan Natural Resources Agricultural Research and Training Center

! Wlie alSe Jgswme €SMaeilj4120@gmail.com

? Corresponding Author. esmaeilj4120@gmail.com



0 AS>

. e

ASw‘f)YcJ)ﬁdﬂ w.»l.? C)‘.))‘j &k}‘)rﬁ)) @J““‘ L').&«j‘).l.»,o)bq' )‘&JAS&[}UT)\:.JM}@“
sla,ds 055 5, Jabcu.\}ls.sﬁfj}@): :)jﬁﬁj\ﬁuﬂsﬁw &\p\)@;wu;gugww;
5o o) Sl el assse 5 OAS e 5 Sl .J.,\Jj.e&b CS s S 5 il Gee 4o ool sl ol

AL e S s s Shas Jilpl slaely 5l S lis oS

0 als 3 Shee b Ll ol 5 ails 3 Shas sl S35 50 Slio 5| 5 s p sobiie il iy g 3lge

SAA S ITAPSAY el e s s iilesT ecilmie aoSTS 55 et 5 Li3 S Tal 1 o 1S il 46|
YL sla alS glacsyh - b LB 55 )y Sl cuded &) pons OB S (6555LS Sliidas olSas] 55 VTV
kol Jsl Sl g (3, Y 5 Wy SIS ST cslS h, -l Sialasl sla, 5SBas plomil S Y 5SS
23 o e SIS (VLA s 5o 5ds CASTL Olegen ae5e 0 o eltes SIS Oimlaw O s 23 A,
SLis Sl (0 5 5 4w sl glas slid cls (F sl g ST glid S (7 s 4 L JWEI L Olejon 4o )50
2308 pd A FSE s e e 3 s P 3T mha ¥ sy (SIS sl b Sl o sd =y ol slas

.Jﬁ&@b‘}o' qurj‘)ck.w)b

i B s o3, 5 cuslS hgy blime s (SIS SIS s 0B, sl 0L (hlesl nl sl tlaasily

2 g b e IS ol 53 (Siules doys 5 @l ad s gl aher 51 S350 Slio n oS15 5 S
St 00 Yl o35 51 e e 51O ) sl 5 @ plissl CBS gla s pled 3 ODs 035 s ks DL
G S (Sdulst doys 5 it G gLl lls Sos CiS Gla i) 4 S 4850 13 G5 SO QL SIS 50
Syl g CBlS aay 5 oS1s Blie s o3, 5SS iy, Blise s oS1 3 S8 b 0B i s
$ls 5 Sl o tis g sl g 1S olS 55 dls 5 Slas 5 (W 3 BYe sliad 5 GYE 5 ls sluws) €ls 5 Sas
2 bl s s SlSs s 0SS YAFA l aS ad sdalie 080 35 5 lon SOl ciS e
L e Gl SO gl S iy, S il e i) w3 ST s SBS s Jlize G Sl s lis
Er e En P Y SlanSI S s LS S S A e e s S P 5T ST s e s il s Shee o 2

Sy S s (s/.f}L”SY“\\“/‘\ STVOP/P ol ails s Slas



oslial O S adaie 55 IS iS p3 Sl ge sl 38 Ol b b3l nl s elal S sk o i S ams
380es 2 (6ols ra U Ll g 5 Adl e ke sl e e 53 S Y0 (ST 5 OB (55 iy SO ol oS

.MQM\:‘)SW@SQMM;

PRV

DS bl s e sled @ Olgr 5 Ol g se s, Al OLLS o Aeee 3l S (Brassica napus L) 1S
Y g il CEM)'l Ao s ATY AYAA-44 elys e s (65,LaS sl ooyl ledlbl (g5 Sl B3
CiS 55 s WA T cisS s eds S5 el dle o 1S s Sles o Sle (V) @il ol S w558 amis
Fs ool Ol sl (Sals 4 a5 YD) 35500 Sled 4 il Sl o35 48 3 JUSs 3 0SS AYY o
Sl iS5 IS dhax S 8, ekl ol 5 Ses s w50 5 (Aosn Q0 opd) Slayls G b Sl G s
Sl koo (S 8 1) sllas las Sos a0 plicews 5 A5l 18 5 Sdas O sl 53 oS Jlalse 45 same
Csllas (S5 g pde 0 pd e sdalla IS G2 o LS s S SIS S S S b 058
S phows S ol Sl 51 SOl e s e sl Sl ag edlitul pde w55 5 as)5e e 2
IS Slpal 0355 @S OT lasdy 035 52y dlauly 4 45 Sl IS (s 45550 53 S iy Ry 5 o sllas
2o cbods il s 4 IS olS s e ) sd e CudS Gop sllael 5 (Oh b)) e oS
b s 4 Cile glagas 5o el 8,5 515 (Y 5T) 5l CB pin kS 5 S Ges 4 90l ol
33 g (SIS s SIS OUE p pds e il e (S ey Slaslpenl s CiS Slsl 035
ol 8 s g 1S LS s b sl Wbl SV a2 3 Sl 3)lge 03 cmaen 250 480
538 Ll el Sl dalp Js a1y s See alS Gl 5 Jsb el G b Sl 5 s e
5 0) dil e a5 4 L2 JUBN Gk Sl 5 it i sb 4 15IS 2S00 a0 ) Ol e ESEe l 185 Cgr
(%
12 Gl D 53 5 s o
ClS 3 b 4 e oS ulse Ossad it s eSS alS il 4 ol s (V) Lol e 4 Al s
D GRIB 5 B an Ol o Al (A 35 e e (5L Lo o S 51 B sE e 3 50 seans

L bl Kos 5l mhaw dls 55 LS SR e lacile s bagslen BT 5 S g0 J 38 OT G s



Csllas (S5 el 5 Fse diy Juad Jsb (Rl s 4 LS (i Slles 4 am 5 L O 5 8) K e e
Ol g ol g3 5l IS 55 (Y0 00) sdidize 5 Lzl Jle (gl s Calises OLLS 3 5 Slas Jiulbl 4 pue a5 50 3
2 el s 5ol VL s Shas i 5o (Yeen) Oz, 6 sy 5o (YeeT) Karve Gl s (Y004) OSes
s Sl Olebl GLi5 ciS 5s sy oS5 4 o ol cle XS 1S it 225 L anylis
2555 g el Loyl d b OAd alge Do 55 ol (S 4 500 Gl 15 il e il dha s 5 anealS
OF AT O s g osllae el JuS Ll b s 50 coilS b O oS 30 e exlizad olalis |

2l Sl el oS13 Ol gyl b3l 4550 53 i3, 5e (ST 5 g 0iIS el Ll 55 e (5,51
L5 ol glacis, ga, 5o by ol b s ClS sbacius, m alols el bl ol S as 50 55 Lalis
00) 33500 slad 4 3550 e 51w oslizal b 5l 3 ,Shee ST 4 bcs s Jalse 1Al 5 n
ole Sl 4 phits 5 (Al anelr Sr e O wig ) Sleosuast S5 Sl as e 0 W slas (ST
=1 03 ehsa Gty miald odr Rl Lol (b lanS1 S OA 5V AF) 55l e dils 5 Shee 5 SO
S @S15 o Bob STY 5 Y 09) 55l e e slacile b auliy pld Lals 50 5 sl S5 el plu]
5 2 slge 558 (LS amalr 3 gud et miadd ol ms pde (0SS 0500 By Ll Esl Gy
adls el sl als s Shes JralS Jalse 51 GS a (YF 5 VY YY) 5pd e b S B il

3 Sl e Olge ool Spline (2 pde Sla i) 5 Jaos A5 b b (03 £ 4 ey sllae (ST
2 Gx P 5 GlaSI S 5l Oltes 3 IS wils 5 Shas o j2iis 5 op S 45 3 S 2,158 (Y410) O Kes
At o S15 53 s 53 1S 3 Sles op i 45 L3S 5LS (YY) OLIes 5 pete (Y0) ol s 40 o
osb o e S B S (e e 03 s P0) (mly (SIS 03 oS Lnsed DL 0Ll 5 0 ol e e 3
B e 3 W ) m A j\rs\,:J,@\pd};jumoié\ﬁ\)u; 3 S les JalS Col oS wi eslinul <o
JRERTRY oS5 e 5 Sdas Jals (Y9) wl Jals s Shas 5 alsylze O35 (3O s als sl gy 55 GBI sl
oS5 (T010) 0l 5 (6 Sl 5 Ol oSl (YY) das o 55 iy s S2alS 5 (sl 0555 Sl el 33l
3800 p ey (VoY) el 5 GSLEL(YA) L3S (Bome o 2 53 €55 VPY 1) Ol e alllaie 3 3 SIS g
53 a8 Sl s aS oS sboles s S sdalise e e Ve 500 GlagSIS s (B w a1 IS 4l
o35 85 5 Cupde sl i, (bl plomil Jowe oslite Loyl 5 51 SU 5l sy il Slallae ) fol s
A 3 5 Lmed lsy g Slite Gl e S Spd 5 A feily SIS il 651 (Y0) Al e 2SS 5 4

oals B 1 IS Caloe sl (IS 5k 4 (7)) il Soline ol 5Kes LOT S a5l oslas (515



05 3 e 5 (S5 Jelse SRS o g adse nl &S LKA 5 sl OF gl 5 ails s Shes ol
Y 5N 3500 ST gt 0 1 p) e 3t Oy Tl 3 o ol Sl (VT4 (O 0Sen 5 3000)
a0 s g e ke Lol 8l 5 IS wls s Shee  se Jolpe bl i i€ ansl @ x5 L
Ui 3353 01 il 5 il 5 Khes damlin Gaid ol 8l 3 G 55l 51 il e 55500 60l 3 Shas Sl

XSRS

CiS ol Sl s 0 0o IS s b s Sles il a5 Ses dd) Slopast anolis ke o

Sl oSl 3 1SS w3 alas JalS glaS sl # b B s L ss-otl el bl (s
o3 S sy Jeld il slajlad b ool VFAVIAA 5 FAEAY ol L s b OIS S (oS
NG Olejon as 0 53 5y s SIS (Y (LS s 53 5dy SIS L Olejas 450 53 5 adtene S5 () 1pelas

4.3).1.3@L;;l:—él«?SL;Li.S;MiS(O))J.{u&;bélgdww(\‘cé\aﬁgﬁéww(\”cw)}»gw

o TR 5 T 5 )
i T 5 i T
Olpe 4 (o)l iy 8 5, YA 200w, B 5, Sole tds s FE-XV lls 5, Ol Spf\“/\/\/ wls,lsm 05
A a8l s e e ele Ulse o (mpe fe 2 Bp Pr 5T s 55 5 C2 (S1S 5 Jsl s b ele
s T 2 S S (b o Sl Cg) Gl Dl L e Jold) oL S Slogple 05 S al B 5l
LS o 055 5 sl Gole OLT ot b3l b ja 53) il plondl LS e 53 S (e 5 sle a8 (o)
Coge S 5 el 0o W ag gl Lol iS5 eslinad (La)dy 0S8 e s s S 3L s ) S S8
Sl A e was e a4 JEl 1S ol glaanalS a5l el (g 4 L e 3 b iS5 W23 S
RIWH RN (,t,,g\,si sl 53 as e w0 balis JUast 5 oLl olsl s e e 55 Ll <3S ke p b il ol
Fessle O ey 5 poler pae S hay 5 5 Setle Ve 5 ol SIS gy 50 as e 5o S bk
e cpss oJsl S sy 53 me e 3 A T (SIS s SIS Glaciis; ) o3 by Aol as Bl
Wl S sy e 03 ms e 03 B P oS1S s 5 e SLe Y s VP P AN DY G5 e s eoler

Jj;f.d@';b\?/a)q/q JO/0 L0 %JSMV’HJPL@’: crj.w cr}b



(O 55 LT il cwbdilgh ol ) silo3T s Jlw 3o iulosT 5o (20 § & lasivw —Y Jguz
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)
month ; SE : ; SE : ; SE
£ 3 cE £ 3 cE £ 3 cE
= = = = = b
way Jle was Jle waA Jlo
329595 09.6 21.3 35.5 * * * 10.0 19.4 74.7
Gt 3 14.1 27.1 23.5 * * * 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 * * *
oo 04.2 14.5 127.3 04.4 12.7 41.5 * * *
S 05.6 174 1214 07.3 17.8 31.7 * * *
obsl e S Sl guas - Jgu
Table 2- Soil characteristics of the test site
- B alss - B o M o S ey 5
TP s BB ey s> B e coil e Skl S e e e 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 gl
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
s,S|J.T xeslS S, xJl
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 By, xdl
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 IO S
B8 by rjj o> . 33 pS‘,.\._S) SNE s Gy Gragiile) Y (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)
S 03 o S L Objen ez 53l el S
(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

A



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 043l bl p deo 5 0 Jlaz 3 gl gre M| wline G b gla Sl O 3
) FAY NGRSl D PLNCEILIY d I 8 SRS O SR )

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 Gsolis SN slas SR e il 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

¥
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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 219.1c 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 N s S b e S0le D g 2 )3
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 6- Comparison of the average effect of year on rapeseed
characteristics
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significant difference at the 5% probability level based on the LSD
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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.)

L aS sosb a 3)ls spms 13IS s Ao 5 Bl kb e daly bl ol el bl e B s

LYs e 31 (S Wls e ol cal 8 38 Iy RalS 5 s deoss lesl 3 se slasles [ Bl kS 153l
ALkl 53 () JK8) Aal e me e 53 G Y0 bS1S A S e e 53 W P (S| s 4l 3 Shas 2alS
L oS ol o ST o hnss plad 53 5 ol ol plawil Slsl 5 gla sy o5 OLLS 5 Shes w4 oS1 5
e Dl e Ol G a8 Al Olles (ST LI O DL sl A Sl iy oSTS LT8
A Sl e O oS e il dles S Ok Oliie 03 Ol 4 o(Y8) A3l pe sy Silsl 5 @Bl a3 tals
oy e Sl G Rl sl opl a8 558 e atald Wil S e mle e ey o3 e SuB) el ol
ool Ol o elad L ((FD) 555 o s w0 s W 00 eles Gl aliess opl &S 3505 o o3 1) oy
(S15 Ol a8 ol gy man (VA) 5550 1S 08 e SLalS @l 5 S 53 s (Rals Sl s
OLKar 5 Glojom (Jls Ol @ sl slite 5 e Sla gy 5l g5 b b (03 750 4 aney sl
cr e 3 s P 5 LSt Sl Oldes 53 1S Wl s Shes o 2l 5 5eS S L3S 5,158 (F4Y)
L35y (5 e Bl e Gl & aB,) L35 Ol 15IS 0,1 (g5, ndos L3 (YY) 01Ses 5 Kadivar el s

al.:§ BaSs) wbéé&‘j&ﬂbjébf‘f).) A.gl.w rm‘ Q&b%éb#‘ﬁ) Loils LSJJ.QS BBy M).)

A



m P o dens il g Bl bad s LS el VS‘JS ol sls OLiS 55 ol ui.ibﬂ @Lﬁ (VP) LS L e

(F Jar) 258 (s a5 L ol opl s a0 50

s e s o35 5 Sl iy Rl GS1S ol (B s Wl oS e ap s ulad

G s s Blame S Sl alis mlo elal 5 (7 Jsds) 55 Jls e S 3 OME Sl (ST 5 cS
Gar 53 DO sl 1 i (Sosb 4 g OME 53 3Ue N0A/Y B YOVY s g 53 OO sliad Ol s auls L3S
Sl L S e 53 s 3 OME Bl S 5 Al sdalie ODs 35 5 lai s SOl 2SSl s
O3 035 55 3 53 OME sluas C3lS s gl pled 3 IS 55k w0 b sdalis 00N ple 055 5 5 = sl
s O e Bl o OV ls 55k ad O (55 (55 5 eins OLES sl pl 4 55 00 Vpla o5, 51 ity
OF 53l s 5 5 g0 5 OB 3l o i Gls Gl ST lis CiS gy Lo G o3 O sl 8 gla
L e 00 oy ClST L Olejed as e 50 S aeliens SIS A Bs550 begie Hb 4 SN Bl o 2l
S e e 53 45 Y r5|;)>>|wwrs|,s,wtsu;wwﬁ@ww@uwuwmJ)»,).x,;mu,a
5 Sl STl S8 Sl s G 53 OME Sl o i b e e e 53 S Br Sl i Wy > D
Slasd 53 sy 3 Ve sl 1 S 5 s A 53 B e YYY/O s a5 Al edalin e e 53 W T WSS
IS il la i o3 o i) A5 sdalie mie e s s P WSTS 5 ol laS sliS S
CiS S ey OF 5l w5 s daline Gl SO gl S B, s O 53 O sl Lawgie jsb @
g 50 BN Bl Sl s Oy Sl Ghas (el LS fw 03 5SS Oljan ds e 50 Oy el
Aol oy A ol glaS gl i s s S Cilie slahss 55 W 5 OME S teS s

(0 Jsa)

S Abe w5 Shes s opege pli b OO hls ol OIS s G ss SO sl Oliie B 4

oS LI Ol sdias OLES 65 55 OVE sl Kos Olo a0 (YY) 5505 wls 5 S b VL Sl 5 oo Sican
5 oate ssb 4 503 Shas Ul e Al 3 OF GRIBI L 5 Al e bl Sion 4 (s s Bl hds ol p
Jolse 5l Laas g aslinal SIS (2als Cel oS Jale pa sls 0L 53 ilesl nl gl ((FA) LS o Iy 5331 s
w;mbwwsjaﬁgl;»;\&&\p\d‘Msd‘ﬁSbuﬁ)sqwslmgﬁi@);;ﬁw
o b (V1) OSan 5 sl (0 Jsd) 55 g0 0 55> B 2alS Col i n O LY oo sls oS5 L ol
53 O 3las (0S1 5 L aS disls S 550 63, IS (s e e 03 S 00 5 YO Y el [5IS (ST 5

d.i_il.oj 5> (Y1 2) O 5 ONnofri.(v4) sls olis fals ails [l 055 5 BNe o ails slaas Js 20580 e

1



4,.‘:5}43;‘))‘} R 3,0 \) ij‘);a); 45‘5;.\" j/\' S X Y 43};. VS‘JS‘}Q..{J) J.p‘)ﬁﬂsu ‘J.LS S

DEERGENIEEIE <. 1 W oS o5 o 135 5 8 6 515 5 555
e eV gAY F s de 5 G (S ) p L (Y A) O 5 (S ed (F0) s S SIS m
IS 3 @ o815 R0 (F)) Al oo 2alS i 53 e shas oS5 5l331 L oas sls 0L 401 Vple 35 (s,
B S OYA) OLen 5 ) 338 o s 53 M sl alS e 3 5 il lhasls i alS (o ge
3G K35 0l (Y10) oLSes 5 Rattin kuly s 53 .(F Jsudx) 35 seen ol Siolejl = b Ol ol
I s Ahy e s i 8 o (RIS eSS 4 D gl 2S5 Ses (RIS LY
Olgae o3 olid S 53 W S Ol aiss 53 50 (Y0 F) 0L 5 Sanchez (YY) Wil oo 55 3l eslial QLo
Dl LS CliS L gy gt 5 5l eslanal Oley 1y b e il sl ols sme b 4 5 5 b slaes 5 &ls O3
48550 53 5l pelliems SIS g S 303 OLES Rl 1 ol 2S5 (IS K esle) (g5t s Sl W5 53 S

(Y)

o L il lgn O35 S oy 5 (ST eds Blie s el Ql;\‘-ﬁ_@u ol

sl 581 IS &y 15 O35 2 oS5 Sols auslie ok oll (Y i) c3 81 S esle Jl ks pas 50
B3 @ e Y VS\,TJ: wls 5l 059 a5 Gosb 4 LS IS Gl Hlia 5 Jlaae 5 Hls pae JalS el ('S‘J‘Sﬁ

)ub&.«.ﬁ)‘_ﬁsﬁ.& c(\ Jg.&) .3)4_ fjf \/\/\Y f‘f@]u‘)b 43);_;" (’S‘J:J" M‘J_)“/Jb u)‘})b}’ rjf \/\/‘\9 J”‘j"

039 8 23408 B 6 5138 el A (11 U0 3 Lytge 7171 S B 17




19.2 -

19 A

18.8 -

18.6 -

18.4 -

18.2 A

({-;) wls Hlsm 035
weight of a thousand seeds(g)

18 -

17.8 -

176 A

30 . . 60
B 20> S eSS

Plant density per square meter

D031 ol 453 0 Jlaiml a3 (515 e SN aylie Gogm b 5L ile) 1515 &3 5138 035 1 o515 1 efilos amglln =Y S5
(2,05 LSD

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 (number 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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