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olBl a4 e cslio slagles jo (20355 9wl
9 i odiao 5 slaasls adgi g oS el
3350 IS sloas o oSlee 2l il

ol le e 5o als slass ioldl ebg0 oyl
e, Jeb wlisl (Dipenbrock, 2000) <ol
Sigd U5 g ez ye> e Gl e ge
Fwgd e gl Gl cpl &5 oad Loz o
Slge Jul 5 Sl bl cage 8 oS
a1y o Slee il aml )0 g laails & (g jmgid
4o (Hossein zadeh, 2009) culs salys Jlis
&5y 2 by 5 Jlo Sl owyp psbiie 4 a5 ciolejl
el 2y Jlo 9o (b IS calise g8l o Shoe
Gl ol b oy Jsb 45 0 canlie b S
Al-) cils jlo sae g Cutte (Swaod (95 50
.(Barzinji, 2003
o3 gbasls oluss
Slasd Cbo by ae @l el
x 35k 098 blite sl b cow e b asla
4 pdy X 095 g 8y x S Fl il &)l
Mg do ) Sy mh Jlil el 0 i S
Al e ol o e Brae s
Do Job coad ol S (piug) W) S ez ge
gl Gl Gk g esls Gl 1, euls
JIICER U PR FYCH VNV R [PPSR T
ool e e lidl 0,8 e )18 Ll sladle>
3979 4 onilr sladiler 0l; G2 ge Jele
Sz s> S8 5 b ilr srasls ol
SR Sebes mhe aly g Le e ie
dl Cews spelive @bl 4 o (Shariati, 1997)
ab) Rl cel IS 5o ers e Bpas
el @b ocnl 5l g ead olS el g (s,
Sgb oo Al 0 o8 glasly olawy il
Sy A 50 0aiiS Jwgtd few gl (Ll
Slge JUSl 9 g pud Sl ceee Oj
QoS S slagsersr 5 (s
@l ) g Sedoe (Hlr g 2lell laptes



Yy YWAF 5ol YOIV o Lo (uts al c 2y LS (658050 5808 cimgly - sole 4 s I

osS 5 5,k S sl ol czge (pulS
oS s IS jsbar b aal 650 Jsb s
L oolS g g o) Glide Jolpe Goeks aliwsa
Ay 50 Gl Ceb wglite glse g O Ll b
LIS oles 9, 8hee 5 99800 obS (o2l 5 (o)
(Taylor and Smith, 2002) s2s o 1,8 ;30 cos
Ay 0y90 Jsb 5l csls gl eldl b4 b
Pl oad )la‘_g;.u 3¢z b ol alwlS 30 lal_’éjl als
Jsb » g slacaisy 5 coll @b hlice
2B Oal (Saew) 0y Jsb 5 2l5 0)90
b csls syl e bl Jol il Lyl
Ol 3 0oadsy SlaeSss o S 4T g Sl
5 i e Ll als o Slas o wgllasls @l il
a cllS b L glalisde BB als o Slas glis
S b 598 o)lge cad sdmline (GLT V¢) adge
Poue Eisaet al., ) cuils callas o) Singh plo
(2007

Sy U loj

e 3w omibly s s 4 axg b
S5y 2 Bylerd b w8 x Sl F b x (59,58
ooy Sooghe o (Sa, ool cde
(¥ Jsoz) zals ls e

fl s caloy b oeals al oSk
cuslS gyl 53 s e, Yo VYO Jolee LT Y- cuils
Loxal, zuls illas .09 59, VFV/YO Joleo ,3T Y-
Ghlibaf ) ,Ken 5 BLJGE 5 (Rahnama, 2002)
o sie LalS s cslS o 3G (et al., 2001
93,8 kes p (hie Sl A5 (Sar) U 59) 0590 Jsbo
b clls o Sl s, o)l o Slee gl
bogle 2ils o Sles sli2l 2 6)losme 5 (e
LT Yo Cnls a5 )0 dig 45 Cpam e ol
el 09 das VoY g VYE Cla e B3IV

ﬁ>b Lo als S5 59 5 oo 50 als olaws

555 Gyas ilil eimes .(Bagheri, 2000)
oS oal glar)l il cely IS oSy (5955
LS ool Jsb Gl 4 yise |y o ol
05 Gyan Gl Sl e e Job Sl
Bl Jobo I3 alis S -l S 5050
Sl (BLS Giligy Y 0 war GbS JSas
it 2 ) LSy GipaellS wpogas il
ol Cales po g eols 18 s Ll Caadge
(Nasiri, 2002) o walss orgo |, aig £lis)|

P 699 Job

Gaod ;50 aS ol lis il jls 450 uls
0)90 Jsb o 55, » Uil ol slejles
S g oy S Jlisl maw o eals
Sloj abols 5l (b (2alS 0y90 Jobo (Y Jg92)
Al Cwl a4l 4 g40 U oculs
15 Bl 0,50 Jsb Laste a5 ols o)l oy, Siles
2,5 50 g 59, AID Joles ole LT Yo cosls &b
(Y Jgoz) 0 VY 59, Joles oLA)[ﬂ Ve culs
st Gl e 45 a8 50 Jobo oty
Gt 5 Gy FO Joleo) wo S gy )0 (o2 95
335 (8955 aragi woyo Vv 0) (390 (5955 gelaw
Jolse) (25 0595 Jsb (n7eS 9 RGSO03 3,
Yol wuyme 0 5 jho 6355 [led )0 (59, VO
ploul Olagos zols (F Jguz) wuo,5 caalin Yo A
3 b s cal ool lis jo aw) ol o enl
25 0,90 Job o pme ralS caw 4 clilS
L Geed 5 g )0 (2> Sl Sl e
SbS b als (ob 5 wleo al>pe 9)55 5 Jdo
s 91y o ails 3 Slee 1alS czge Jab 5
Hocking and Stapper, 2001, Mendham ) s oo
Jsb «oclS )b opolisl .56 4 (etal., 1993
2l Gialesl 090 sl plas o aulS 0y50
o o o Led Lialsdl Lo 4 cosls o osbcal
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YA I

5 S A

ogdle aS ol lis guiow ol 5l Lol gl

» i =l Shegar ple db o Slee
Jsb iy £lis)) e b asls olaws) ails o,Slee
3 (Sl loy 5 (2l 0,90 Jsb e y95
L1 s 8 15 ends Jleel gyl b cou
a5 28 g oo anlllas cpl 5l Jol il 4 axg
3 Bl lp IS o8, 5 <l Z,b on el
Ob 319l B i a5y ogolS 0 (b o
55 g ozl o RGSO03 Ladles 5 ol3l o3, 5 ole
Josine <l b Sloy aosly ol 5l gy cusls o
Sl St Supde adl g sl olyen o Sles
Gl e wlgse sladss il clls o
(g oyl jo 008 6).,.:>-Ls sbews o ol
PRHS N0 jho 5l 039S 355 SBrae (I
55U IS jsboay Galiss glacatS )b 0 ,LSe 5o
aS Geou A Zadly ally o Sles o ghlo e
Slio Sg cxge sy 985 Srae Sl
e S aSlee IR lle 5 2l
Sy slp celie 6555 zolaw arogi 5 bt
W 4 azg b adhie o 50 a4l o Sles 2STa>
@ o) Slr 0o 085 4 S LS oYL
5 S osesl pelel el o cogllae 5 Slhas
Dpdy Ojpe dibie Gl LB 2lse 5 Ol Ll s

£S5 VIED 5 e 5o allo vae VY 5l cils o
sae Va4 LT Ve cunls &b e ails e o5
&b o s e 0je )5 YIBy ez jes )0 alls
(F Jgoz) cdb el 31T cwls

oL Ve clsls &b o als o,Slee oy i
4 RGS003 o3, ;| LSe 0 5 F/f Jolw olo
BT cals k) culs o 5b el e
0,5 Al o, Sles 0 b pae ralS e (olo
LSS 0 05 1/ Jolee 0, Sles (p oS aS (5 9bas
b o Ve A Yals o e o8

1 (Ghlibaf et al., 2001) ., Ko 5 SLIG
séﬂ&f‘)wls)b)pt)‘bwssm
walizeo plB)l o ainges )18 1S o Slee gl32
Srae 255 ke Gl b (Soasw; 0y Job
e YL 0 RGS003 o3, 5 cdl ol
Sy B ojsy 0090 Job VL il o058
P L mmen 09 pB)) G 5 Gy, YY)
S 0 S elS V0w sho 5l ek 095 008
RGS003 o3, slp a9 40 oz y95 Slow lawgie
O3 e Yoo e 0 dils olawd wae VYA
3 Sk IV @ alo o Slae 50,5 F/-F &by Jlia
OB 9 )3l @bs (A Joaz) <l (il lSe
Job 5 Ojeses b po (Ozer et al., 2003)
ST 50 oy ails CoaS 5 (S, U 55, 0090

oy 18 ML; S50 |,

sinlojl a0 S Slasin - Joua
Table 1- soil characteristics of experimental field

43 A

ooy Hd 85 O3g EC ST oss SB o
(ppm) (Ppm) (32,9) (ds'm) PH (22,) (o sl
356 13.4 0.07 1.19 7.9 0.68 0-30




VFRF Sl (PO ol wogd ol ool ol (e3l5855T (obgiy - (ool @

fra

S 68,1 55 aslllas 5,50 Dlio il ly a5 -V Jgux

Table 2- Analysis of variance of studied traitsin canola cultivars

Slaypo (5 Sile
) slasi " . . Slaxi &1 Slus (1a -3 i Js,b ol
35 gl q Js ggelw, el o - roe NS e e GNJS )b
SOV o RS Plant . Culols p g, ails ) “"’g”_” als FIoweU ng Day to
df Silique height B‘sc’s H Harvest ~ Biologicd ~ Grain S50 rgjrn 1000seed duration maturity
lenghth runc index yield yield Silique P weight
number per plant silique
S5 3 0.2™ 42.9% 2.2 72.9® 17459™ 87384* 1.7 3.7 0.07™ 6.53™ 21™
bl G ,b 1 17.2* 102427  588.5* 10.3* 10945™ 90763 1846* 77.4% 0.5% 2166* 1530
@3l oS 2 237 4657*  1339" 793" 13308 10124 2783 685" 45% 202° 926"
Cubls G b x wjl og8 2 6™ 59.5% 10.3* 2747 64833 76506" 23.8* 12.2* 0.2% 191 38*
bl ol 15 0.02 2.3 4.3 144.1 15751 24761 25 5.6 0.02 29 4.2
w5 3 02" 2287  51* 1003”7 12848  21189" 265 146 0.06** 444° 0.6™
g X S o b 3 0.1"™ 1.4 2.27 43.9° 33964 47011 21.5* 35" 0.09* 109 17+
w8 x 295 6 0.04™ 5.5™ 0.3* 52.8" 54242 55068 0.6™ 1.9 0.01™ 4.9* 11.7*
1y Xl F X ogS 6 0.08™ 10.7* 0.5 86.7™ 60664™ 16636™ 2.5™ 6.4™ 0.04™ 9.6™ 0.06™
=53 ol 54 0.3 13 0.45 1996 26828 6979 1.9 1.04 0.01 04 0.13
(VAR pove s uvgw 15 13 14.6 17.2 18 19 15 14.4 14 12.2 10.4

ns, *, **: non-significant and significant at 5 and 1%, respectively.

Wil doye S5 iy Jlein mhaw o s pixe g o pime e Sihles o 5 4y e g % NS
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S 76 x 08 (6sled slacaS 5 sl IS ails o Slas (sliz] g 0 Slos (slo i Niloe aslin — ¥ Jgur
Table 3- Mean comprison of yield and yield componenets in experimented canola cultivars for for
interactions between cultivar x planting date

| " . .
BT ISTY 30 &ils slawy T ) ) s“*’..)jrg'“‘/ ol
. P oeygs wloSdes 2 e 55k
et (¢ ails e 095 . } bl
& GsSe 5o 59) (LS
treatment 1000 seed Seed per o Grain vield . f ical Harvest
weight silique Silique per y Biologic index
plant yield
OUT Y o, x Fo) Ygulo 3.64a 23b 125b 3.8b 11770.3ab 35.9b
OUT Yo &b xYeA Yo la 3.61a 19c 117c 3.9b 1141.20b 3l.1c
ST Yo g x pliy 3.65a 25b 127b 4.05a 11650.4ab 35.5b
oL ¥+ &, x RGS003 3.68a 30a 135a 4.2a 13750.5a 37.6a
LT Y & b x P Yaulo 3.47c 20c 102d 2.8c 5330.6¢ 27.6de
ST Y G X VoA Ygla 3.51b 15d 95e 1.9d 4840.3c 24.9e
OUT Yo G bix pldyg 3.52b 20c 105d 2.9c 5500.6¢ 27.95de
oLl ¥ & ,6 x RGS003 3.60a 22b 112c 3.2b 5900.7¢c 28.91d

Al oo oo iy Jleix! mhaw jo o pixe BB pas Sihles aline B9, s3> 10 6l g giw 2 40
Values followed by the same letter within the same columns do not differ significantly at p =5%

185X 039755 955 S)lesd SlocaS 5 sl S ails o Slas sliz 5 5 Slos sla(nSle anylio = F Jgur
Table 4- Mean comprison of yield and yield componenetsin experimented canola cultivars for for
interactions between cultivar x nitrogen fertilizer

A3 039 o &ilo oluws el . 2r5kes el
o (p,5)ails o 2° s> WlooySlas LSS ) (aoj0)cedlo

treatment 1000seed o ner Sy GESa ) (lisa o Harvest

weight sligue  Slliqueper  Gran yidd  Biologica index
plant yield

P Yaldx (o) ;59,5 995 3.52b 18.7f 98.4f 1.4d 7950d 27.32d
) Vgulo x (8+) (559 i 055 357b 22.5d 116.1e 2.1c 9260b 31.9bc
Fol Yarla x (L1ee) (y5g s 955 4a 27.8bc 126.9b 3.8b 8440c 35a
P35 (+) (359 i 985 3.45b 18.8f 93.9f 1.5d 7960d 28de
PB,3x (1.8%) (5955 095 3.58b 22.6d 106.6e 2.2c 9630b 32.8d
PBL 3 x (1Ver) 595 095 4.01a 28.3b 127.4b 3.9b 8150c 36.8b
RGS003 x (+) 559 i 55 3.46b 20e 90.4f 1.6d 9620b 29.3d
RGS003 x (/8+) 595 355 3.59b 23d 118.1d 2.4c 9350b 32.4c
RGS003 x (/1¢+) (359 yiui 395 4.04a 30.8a 139.3a 4.2a 10500a 38.4a
YA Yasld x (+) o3y 085 3.32b 185 88.3f 1.1d 65708 233e
YA Yorlo x (10¢) (550 5k 355 3.4b 21.7d 95.8¢ 1.9¢cd 8410c 29.9d
FoA Voo x (11e0) ojssii 095 3.87D 26.8¢ 101.7¢ 3.1b 9400b 33.7¢

il ge do e my Jloisl e )8 ls g B pae Kbl alie By o3> 0 sl g gt 2 40
Values followed by the same letter within the same columns do not differ significantly at p =5%
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B8 U x 039558 955 Solerd a5 sl IS ails 5 Slae (gl 5 0,Shoe (5o Sihs aslio —0 Jguar
Table 5- Mean comprison of yield and yield components in experimented canola cultivars for
interactions between sowing date x nitrogen fertilizer

o BT ISY) 30 &l olasy Slaxy ails & ySlos o ) O Slos wels
treatment (p,5) ails RUCSPe RECSYeS (LSe o o) (LS o p56lS) (o )il g9
1000 Seed per Wgr y Grainyield Biological yield  Harvest index
sepd silique Silique
weight per plant
olo T Yo x (o) o958 855 2.2d 19d 102d 1.5¢ 11430b 28.2c
olo T Yo x (18+) (35955 085 2.6c 21c 115¢ 2.7b 12970a 31.9b
olo T Yo x (Z1++) 559,58 355 3.la 28a 142a 3.5a 12030a 37.4a
olo 43T Yo x (o) (359 yius 395 21d 17d 95¢c 1.2d 4610c 25.8d
olo 53T ¥o x (L8+) 3395 o5 2.4c 20c 108d 1.8c 5350d 27.6¢
olo 53T ¥o x (11++) (359 i 395 2.8b 23b 121b 2.5b 6210c 30.3b

Al oo oo iy Jleix! mhaw jo o pixe BB pas Sihles aline By, s3> 10 6l g giw 2 40
Values followed by the same letter within the same columns do not differ significantly at p =5%

03855 985 x o8y (6 lend slaceS 5 (sl IS eals (5,50 3luil Dlao la Sl anslie — # Jouar
Table 6- Mean Comparison of measured traitsin experimented canola cultivars for interactions
between cultivar x nitrogen fertilizer

2 0,90 Jsb . ] Sg gl
slosd () €3 a3 Lh oloss (o)) Sy U gus (i
treatment Flowering Branch number Day to maturity .
duration Plant height
FAYalox (a0) (359,58 095 18d 8c 180f 75f
Fod Youla xx (10¢) (y5g s 355 26¢ 9.3bc 187e 93d
Fo) Yoala x (11ee) (359 i 095 38b 11b 200b 104b
P35 x (+) ¢339 yius 295 19d 8c 183e 76f
PBy5x (LB*) (395 085 27¢c 9.7bc 192¢ 94d
ply3x (£1e+) (359 5% g5 38b 11b 202b 105b
RGS003 x (+) (59,555 995 35b 9 192e 77f
RGS003 x (7.8+) 358y 55 40b 11b 200b 95d
RGS00 x (71++) (359 i 995 45a 13a 210a 110a
Yeh Yala x () (359 5 095 15d 6d 169f 70g
YA Vgl x (1.8%) ;59 5 595 22cd 9bc 180e 90e
YoA Yarla x (L1ee) (459 s 395 30bc 10b 193d 100c

il ge do e my Jloisl maw )8 ls g B pae Kbl alice By o3> 2 sl g gt o 40
Values followed by the same letter within the same columns do not differ significantly at p =5%
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O3ar 995 % Sl b s olend SoeaS S sl S Sjeled lao slapnSile anolic -V Jgua
Table 7- Mean Comparison of phenological traits in experimented canola cultivars for interactions
between planting date x nitrogen fertilizer

o Ag gl 0595 Job Sy U oloj o295 Job £ a5 Lh dlox
Treatmen (o) () (PS Gsy) Silique length Number of

Plant Flowering  Day to maturity (cm) branches
height duration (day)
(cm) (day)

olo T Yo x (o) 33955 055 86c 25d 192c 4.9 6.2d

olo (LT Yo x (18%) (359,58 295 96b 37b 201b 5.4a 9%

olo (3T Yo x (13+2) (359555 895 107a 42a 210a 5.9a 13a

olo 3T o x (yiuo) (459 yius 395 72d 23e 158f 3.3c 5d

olo 3T ¥ x (1) ¢y39s 595 82cd 25d 163e 4.4b 8.2

olo 33T Yo x (£V++) (359,58 395 89c 29c 170d 4.7b 8.6¢c

il ge do e my Jloisl maw )8 ls g B pae Kbl alie Bgy> i 0 sl g e o 0
Values followed by the same letter within the same columns do not differ significantly at p =5%

Cbls 70, x 08, (5l oS 5 sl LIS So3elid Slao lapnSile dslio -A Jouz
Table 8- Mean Comparison of phenological traits in experimented canola cultivars tested for
interactions between planting date x cultivar

o (55,) P 090 Job Gs) Sy b gloy (ol Aigr gl =55 4L ol

treatment Flowering duration Day to maturity height Branch number
ObT Y+ G i x Pl Ygulo 84.4c 200b 94b 11b
LT Yo e, xPed Yoo 70.5e 193¢ 92c 10bc
OUT Yo 2, x o3 94b 202b 95b 12b
bl ¥e & 46 x RGS003 105a 210a 100a 14a
LT ¥e g b x F) Yo la 67f 160e 73.7e 8.5d
ObT Fe G )bx VoA Youlo 60fg 153f 72.1e 6.9e
ObT e Gyl x pliy; 77de 162e 73.9e 8.5d
bl Yo & ,6 x RGS003 80d 170d 78d 10bc

Al oo oo gy Jleix! mhaw )0 o pixe BB pas Sihles aline B9, s3> 10 6l g giw 2 40
Values followed by the same letter within the same columns do not differ significantly at p =5%
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Abstract

To study effects of nitrogen fertilizer and sowing date on some agronomic traits of
canola cultivars, afactorial split plot experiment based on randomized complete block design
with four replications was conducted during growing season 2013 — 2014 at the Research
Farm of Gonbadkavus University, Iran. Treatments were four canola (Brassica napus L)
cultivars (C;=Hayola 401, C,=Zarfam, C3= Hayola 308, and C,=RGS003), two planting dates
(D1=17 Nonvember and, D,=28 December) and three levels of nitrogen fertilizers (N;=0,
N>=%50 of recommended fertilizer, N3=%100 recommended fertilizer). In this study the
treatment of nitrogen fertilizer levels and planting dates were asseigned to main plots and
canola cultivars to sub plots. The results of analysis of variance showed that the interaction
effects between nitrogen fertilizer x planting were significant at 0.01 probability level on al
evaluated traits. Interaction of planting date x cultivar effects on al yield components except
seed per silique were aso significantly. The fertilizer x cultivar interaction did not affect yield
components significantly. The highest yield, 4.2 t/ha, was produced by the open pollinated
cultivar of RGS003 using %100 recommended rate of nitrogen fertilizer at sowing date of 17
November, which represents a high potential of this cultivar under this nutrients level and
sowing date.

Key words: Canola cultivars, Nitrogen, Yield and yield component.
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