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Table 1. Soil Physical and chemical properties of the experimental field
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Table 2. Analysis of variance of traits studied by rapeseed in response to experimental treatments

axy®
ot gl GOl Sall ! Sodgid el Sl al gl el Sl !
S.0.Vv d.f  Palmitic acid Linolenic acid  Linoleic acid  Oleic acid Erosic acid
Ju 1 9.5424™ 1.2105™ 25.5441* 18.0729" 0.00601"
Year
Sl 2 0.2622" 0.2441m™ 1.2740m 3.0115™ 0.000139"
Year*Rep
S Juad 1 0.4356" 1.2589™ 2.9121m™ 3.0199m 0.00666™
Season
B JadeJle 0.0054" 0.0004" 0.0008"™ 0.0067"  0.000067™
Year* Season
o sl 2 41.39™ 123.151™ 263.76™ 277.526™ 0.62057*"
Irrigation
o $olalxJbe 2 0.7137™ 0.0270m 0.2714" 0.6400" 0.000689"
Year* Irrigation
‘5"”""ch‘"‘5_ JadxJlu 2 0.0091" 0.0078m™ 0.0068" 0.0059" 0.000006"
Year*Season* Irrigation
) ‘s_’k’*lxwww 2 0.0463" 0.0860" 0.2640™ 0.2175™ 0.000406"
Season * Irrigation
(olalendl Jadb)l5 g g 7125™ 0.8666™ 2.3251™ 117371 0.0020"
Rep (Season* Irrigation)
) 5 0.7736" 2.2436™ 4.8512" 5.0810"™ 0.0124™
Variety
) roxdbe 5 0.0194" 0.0154" 0.0186" 0.0258" 0.000129"
Year* Variety
) PO Xl Juad 5 0.0164" 0.0265™ 0.0959" 0.0957" 0.000297"
Variety * Season
X el Jadx Jl 5 0.0012" 0.0035m™ 0.0029" 0.0012" 0.000012"
Year*Variety * Season
) o roxsol! 10 0.4934" 1.5024™ 3.4067" 3.5664"™ 0.008791*
Variety * Irrigation
o @’x‘s_"’*‘xdu 10 0.0146" 0.0175" 0.0097™ 0.0194" 0.000221"
Year* Irrigation* Variety
o ereedlidad g g ggqms 0.0310% 0.0712 0.0697™  0.000189™
Variety *Season* Irrigation
w8 x5y Txcdls Jadx Jlw
Year*Variety *Season* 10 0.0019m 0.0035" 0.0015" 0.0015™ 0.000011"
Irrigation
s
130 0.0821 0.1278 1.8849 6.5646 0.000334
Error

Sl sire e NS tas )0 S Jlodal mhas jo o s P tas )0 iy izl mhaw jo s pixe
*: Significant at 5%. **: Significant at 1%. ns: Non-significant.
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Table 2.Continued aoldl .Y Jous
T il ¥ g 955 oo Ald oy, oy ‘
¥ @lo @51 geed glucosinolate 41 254ee Amount of seed 410 o£9) S5 Les
0. . content eea yle ol €ed ol yie
S.0.V d.f Seed yield il Seed oil yield
y ey 23.98™ 7609883 59.46™ 1957007
ear
- ASxdle 0.1595m 73900 1.15" 45901
ear*Rep
. Al dad 7.5600" 129420540 1.01m 23289340™
eason
Vears s JadxJle 0.0148" 157302" 0.02 48540
ear eason
et bl 825.80** 104134310™ 89.47™ 20725387
rrigation
o wlalxbe 1.9674™ 674722 3.31m 205391
Year* Irrigation
Golalxedls JadcJlo 0.0092" 609027 " 0.03" 100787
Year*Season* Irrigation
elexeal dad 0.7511" 6989735™ 0.09" 1387634
Season * Irrigation
(lalxendls JaddyiS5 0.8309"™ 67142.40" 15.10" 21775"
Rep (Season* Irrigation)
Vari ™ 5 13.64™ 1867638 1.85™ 382190™
ariety
Vear* Vari mxdl g 0.125™ 7057.20™ 0.04" 12770
ear* Variety
Xl Jad g 0.4177" 1454807 0.02 255265
Variety * Season
o exedl Jadx ]l g 0.0103" 4542.40" 0.01™ 996
Year*Variety * Season
_ o el g 8.0432™ 327360 1.34m 75846™
Variety * Irrigation
ekl g, 0.0641" 28114.5™ 0.05™ 4366™
Year™* Irrigation* Variety
_ xSl Jad 0.2018" 306414™ 0.02" 53535
Variety *Season* Irrigation
w8 xSyl Txewils Juadx Jlw
Year*Variety *Season* 10 0.0059" 21703.6™ 0.01s 377408
Irrigation
s
c 130 1.1439 40171.40 7.76 9212
rror

Sl ey NS o 10 S Jlaiz e jo o S FF s o iy il mhaw (ol e F

*: Significant at 5%. **: Significant at 1%. ns: Non-significant
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Rahimi and Normmohamadi, ) sassw,s 5 cow>,
L sl <dls )b o wWo)S oo 093 (o) 0 (2010
0o, DM b aoty il gl g o i oy YAOY
2,5 adei 1y lails (LS o Sidard o ol o e
el p Cl gl oS Wo S ple eizes bag)]
b Sl g logine Sl Sidaid g Syl oy



VWAA biaals VY b el pole 5o ame (slo 2

\Al4

G lo3T Jlo 93 (b 135 (S Oliso (o5 3 (98 9 CoblS’ o) (o ol 5o Jole o0l & 1 (5ailen dum o ¥ Jgorr
Table 3. Comparison of mean simple effects of experimental factors (planting season and cultivar) on some canola

quality traits in two years of experiment

WY a9 elS ol 0 Slos Woy KpLares
| S| Ao ! Ao . . iy o qy g
&l ails ald gy aild 29,
Sy, Selgid Sellgid Sl Sews)l geed glucosinolate Seed  Amount  Seed oil
Palmitic Linolenic Linoleic  Oleic Erosic content yield of seed yield
acid (%) acid (%) acid (%) acid (%) acid (%) (mf/g.dry matter) (kg/ha) oil (%) (kg/ha)
Y Jb 4.927° 6.003° 18562° 63.16°  0.322 12.5932 2628.4> 41.303 1093.463°
Year 1
vl 5.347% 5853 19.25% 63.739° 0.309° 11.926° 3003.82 42.353* 1283.833%
Year 2
ol *> 51822 5852° 10.022° 63.568° 0.309" 12.073° 3590.2* 41.896* 1517.1%
Autumn planting
| Wil oo 6005*  1879° 633318 0.328 12.4472 3231.1° 41759 860.287
Winter planting
RGS003 5.007¢  6.146* 18.568" 63.096* 0.3322 12.869* 2042.1° 41,6252 1087.889°
Zafar 5.026° 6.141* 18.638% 63.166° 0.329° 12,5792 2634.2°¢ 41.674* 1123.361°
Julius 5.268° 5.697° 19.301° 63.82° 0.296° 11.609° 3033.5% 42.079* 1291.58°¢
Jerry 4981° 6.174*° 18532° 63.076° 0.333? 12.9472 2664.9 41.593* 1080.7 ¢
Zabol 10 5.295% 5653 19.303* 63.866* 0.293¢ 11.603° 3074.0°0 42.086% 1304.12
Hyola 4815 5.246* 5758 19.093* 63.674* 0.306° 11.951° 2580.9° 41.909°  1244.1°

25,05 K085 b (gl e S o )0 B Jleto mhans [0 Sl glazals iz (ygejl Gelsl 1 eysie o 30 Gy By ) sl sla Sile
Means with similar letters in each column, show non- significant difference according to Duncan multiple range tests at 5%

level.

SKewg ) e/
390 ot woyd Vgl o Wixelal Blie Sl
I3 31 ol Jler 3 413 Sl ol Sl T Jgo)
Jyad w50 09 50555 0 e Jlo & S a0y ¥
Slode @ diline) cuslS et a Sl o i cllS
a> o 5l gLl ehd Jlsl el olas] sy < /¥Y
Wy (20 al> o 5l (g kol alad g am a (2002 5>
390 o1 31 S ikl b oy blie S1(Y Jgaz) wo )8
A (R 95 Al e LS)LHT &hd g aals jles o a8
bl )0 g 000 VY 5 /YO polie b 52 08, wm
Ol b A 035 a4 (B S al> el (6Ll adad
39> w4 |y Syl vuwl e (o yiis doy0 o /FF
(% Jgaz) wsls plaiz

sl 5 slgize g oS coge (S
R R R NTIL VoV JRUNU S R
Juds @ Wilgs e £5050 ol (Laribietal., 2009) 545
b cwzpe Setlod 5 Sl ooz laosl Gl a5

S/ s/
lal ad Jlite 515 55kl Lol 51 a5 sls lis b
Soyo ) Jleisl waw 5o Sl sl Gl 2 035 9
aloyo 5l slel gk Jlosl (Y Jsaz) 05 logiee
An 4y (205 Al ye 5l (g kol @b g da 4 (RO 5>
Comd Syl el (g0 )0 7 9 ¥ GialS g i
(V' Jgaz) 00,5 aalls Jles

Sl e 2 b gl e 53 o5 (5l S
Falagel ) ogs o coe (ylo ,Solisl St gid ol 9 Sy
eyl a5 1wy Boa b Limgy b (etal., 2002
cely Jyann (6 bl b dmlin )3 25 45 033, polae 315
daml abozl Gz Glaow! gas e VY sgas alS
(Mohammad et al., 2007) o.i Sl ol g Szt
(Karimi kakhak et al., 2002) |,Ken 5 S5 0,5
Selsl dpsl a0y 1 08y 5 Golel Sl AT WS e
S Oy, g oy Sl mlaw jo yls Kokl
YIE Glie a1y olo, Kol SLadgl ol tuljdl o lasiee
Jo kel alps a4 e g)lel o llys jo sy
(Falagel et al., 2002) ws S 5,15
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Jeaz) cuils plaisl als 6,5 1o 6,5 Lo VY/EF Jlade
kg dm 4 (B0 55 dl el )Ll @b Jlesl (Y
Foo ol coge coi a4 am 4 (a0 5 al> e 5l 5 L]
ol jled dy o ails DY 40365 8l5 (e a0, 0 YV 4
Olme ot adllhes;ge Bl o 0 oS
iy 4 i g RGS003 (g, pl5,l 4y ails Y g 545 6l5
welasl )3 00,5 Lo VYOV g VYIAZ AY/AY ol 4
Ol 5l S sylal @had b o8 blate J1.(Y Jgaz) cosls
3 9 9ell jlad ails WYen5656l5 e o ilien o5 09
Sy pd) & (PO e Ay LS)LfHT aks s
4 2 J5 > o skl aad Jles jo g cllls olas
SES 539 #5550 5 e VIITO (nSlo b b 3 s

(F Jgaz) wisls olazl g as |y e o ig asls

4yl Sl 5 Sl oy slaasd il
ol i, (Sas i ool Gl boas o) e
Laasls 4 o Jiin olgo (55, 0y SialS oy aS asily zals
Sl aile 0y slaassl 65, Coledyy gl Jge

9dicn o1 lS g 5 4LtISE S5l Sansg

ilo Y5 g5 4 LS o
Bl 1 g 608, wsylol (Jlo Lol 14 ols oylis gl
cilS Jad Lol jlgoo,0 ) Jloi o 4o 18 x5 ,Lo]
izn s shogime b waops B Jlol gl o
Ol Jol Jlo )0 (¥ Jsaz) ausls ails &Y g 35518
s ol g0 Jlos & Conas (5 i ails Y 523565 515
2 ailine; CilS fad 4y Gliae o g (2B Joad o

155 Slao (5 51 5 085 9 okl aad Zobaw 4il5g0 Jilite I 1P Jour
Table 4. Interaction effects of irrigation and cultivar discontinuation levels on some canola traits

S| ! Y g 595 l5 (4l 5me
LT &b sl alooSle alsplyyoifhac fy St sl
Level of stop ; Seed yield  Seed oil yield T ~ 7= Erosic acid geged glucosinolate
Pt cultivar Palmitic acid Linolneic o g
irrigation (kg/ha) (kg/ha) %) acid (%) (%) content (mf/g.dry
matter)
RGS003 3773.54 1607.24 5.704b¢ 4,9259 0.249" 9.703"
Zafar 4046.8° 1742.58°¢ 5.942 45110 0.211f 8.4631
aaly Julius 4571.48 1993.22 6.1672 4121 0.174% 7.478
Control Jerry 3690.14 15694 5.658¢ 5.0129 0.253" 9.897"
Zabol 10 4319.0° 1876.2° 6.0812 4.243Ni 0.188 7.775i
Hyola 4815 4020.2°¢ 1719.5¢ 5.732b¢ 4.8699 0.245" 9.542"
RGS003 2472.49 1030.3¢ 4.995¢f 6.231d 0.336d% 12.986%
al> o 3 6,L3T b Zafar 2529.2¢ 1054.19 5.043¢f 6.147¢ 0.332¢ 12.81¢%
H f f d f
s g PO 55 Julius 2781.1 1173.9 5.481¢ 5.396 0.2859 11.0499
fi d d d
After chilling stage %€ 2480.89 1031.59 4,882 6.354 0.346 13.358
stop irrigation Zabol 10 3066.1¢ 1281.7¢ 5.241% 5.859¢ 0.311f 12.261¢f
Hyola 4815 2904f 1219.2¢f 5.359¢ 5.667¢f 0.303fd 11.867%
RGS003 1534.5 626.0i 4.323ik 7.2820 0.411° 15.9172
Ao 0 31 55l @dad Zafar 1418.5i 573.3k 4.095k 7.7670 0.4432 16.4562
axa B S Julius 1746.31 707.51 4,157k 7.5762 0.432 16.301°
After flowering Jerry 1571.71 641.6 4.4031 7.156° 0.4P 15.5852
stage stop irrigation  zahol 10 1836.7M 754.4hi 4,563 6.855¢ 0.379¢ 14,77
Hyola 4815 1927.6" 793.7ih 4.647% 6.738°¢ 0.37¢ 14.44¢

L5505 Z0S b (g5l e B wusy0 O Jloal g 40 (5SSl (glaals aiz (yg03] bl o eygies 2 50 LSS gy gl sl Silo
Means with similar letters in each column, show non- significant difference according to Duncan multiple range tests at 5% level.
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oSen 3 as> 0,5 4 (Gholipour et al., 2005)
oS e aals lebsl (Karami Chame et al., 2016)
JEl 5,5 axlge O 35008 b bacpz 55 03, dlo 4o 4o
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(Robertson and Holland, 2004) g2 4 ygms 2,
9 Db ol 5l (b ) (el ol (Sas s Sl
0,8 S5 sed oo 5 2l 5 ol Tl 25 e
ke (Ahmadi and Bohrani, 2009) Sl 5 sow!
b (slooygo alsgatr Wlsion LIS o,Shoe a5 wials
il oo P 50 S Cush 5 O 5.8 51 alsS
5 (Angadi et al., 2003) o2 5 oKl 058 dga5e
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5 Baas ls (ol 5 als e 0 5 aig L0 AL slow
DI 5 o 59aS 28,5 &0 ails 5 SialS b
wls ady p fge Jeloe (n feasSogaze 5l (S (208
OE9y w5 sy sl CuS S Wl e 5 el
(Bouchereau et al., 1996) ol 135 31

O] ails o Sloe Llodjl 55 o)y 00,50 a1 0 jo
Gl Bl 5o ol ()b 5l g cuils sgzg (55l stne
Lylyd g0 aS g sbay wisls las Jalaie o Slos alizes
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e bl oS ade 1) LSe e 6 55lS FOVV/F laie o
Ot S & (83095 Al 3l (o] el Ll
Ve b o, 4 S 0 0 SeLS YRR Jlie 4 o5
al> 5o 51 )kl @B Ll 5o colesye g cubls Lolais|
e & Gliee (e TAVO Yool o8, w4 (205
g Nga¥ed by Hlis g5 3l LS o 0,5 4LS VAYY/S
2,6 b see 51 (Foladvand et al., 2017) .l Ko
53,8 )5y o5 ol g5 Wz p s

L 1S g0 g 0y oloy wlgioe S )b 5o s
2 ol g b,y 5 (e DUl e 5l g esls ks
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5 om 4y (RS al> o ) g )lnl @B 5 LS 0 0 TolS
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(Larcher, 2003) ¢l @glise 4545 50
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359y B yas (HoCKing and Stapper, 2001) 545
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ol 63970 (3B 530) 395 Bl VL slas Sloe
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b @ Wil o ml) Glapd, (9, 20,0 55, Sles
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0,5 0igS |y (S, g 2S5 2,0 00 b cils 5l glej
g 0,Skee Jomils 9,40 ,o .(Robertson et al., 2004)
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5 o>, (Robertson et al., 2004) ui 4> g  Sasw,
(Rahimi and Normmohammadi, 2010) sowsxe, s
P&l 9, Gliee (nytian a5 930,8 Gl 955 gy 0
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Chen et al., ) el oo (5,155 suoyo #Y L Y Joles
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Table 5. Interaction effects of planting season and cultivar on seed and oil yield of rapeseed

cols Juad o5, &l O)S-.Lo.c als o.ég-) Q{S.Lo&
planting season cultivar S?i(gj /xlae)ld See((lj(g/l:lg)leld
RGS003 3288.7¢ 1383.1°
Zafar 3632.7° 1531.7°
ol cis Julius 4075.52 17332
Autumn planting Jerry 3170.3¢ 1331.5¢
Zabol 10 3875.6% 1645.1%
Hyola 4815 3498.1% 1477.7%
RGS003 1898.1¢f 792.2¢
Zafar 1696.9f 715f
PP RORA S Julius 1990.3¢ 850.1¢
Winter planting Jerry 1991.5¢ 829.9¢
Zabol 10 2272.3% 963.2¢%
Hyola 4815 2403.1¢ 1010.6¢

- o OB o )0 O Jlais o 50 Sils glarels aiz (yge3] (bl s gm0 0 Gy By ) shils sla il

RN SRR PN

Means with similar letters in each column, show non- significant difference according to Duncan multiple

range tests at 5% level.
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