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Tablel. Physicochemical properties of soil of Experiment
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Soil depth S edl S sl Organic carbon conductivity g
(cm) Soil texture Soil acidity content (dS/m) Total Nitrogen
0-30 loam-Clay 7.9 0.91 1.45 0.09
30-60 loam-Clay 7.2 0.99 1.24 0.07
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Soil depth S ed P absorbable K absorbable Sand Clay Silt
(cm) Soil texture (mg/kg) (mg/kg) percentage percentage percentage
0-30 loam-Clay 14.7 25 28 47
30-60 loam-Clay 15.8 26 25 49
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Table 2. Analysis of variance yield and some traits of canola as affected by drought stress, planting date and genotypes

in two years, 2014-2016.

as L olows o &ilo olasy
amps o G e T T e
&bw - “9 €W, Branches . Vo Grain
sob! Plant  number per  O*%)% Pod number  number per
Source of variation olydi py height plant Pod length per plant pod
Year (Y) Jw 1 453.1"  2086.8™ 19.54™ 8109.26™ 332.08™
(YxRep) HxJle 4 431 245 0.35 134.82 0.92
planting date (D) cals b 1 2857.8"  287.83" 309.15" 21122529  6615.10™
Irrigation (I) sl 1 758.2™ 93.15™ 76.68" 48940.37"" 1460.84™
(Y xD) Culls fo i Jlw 1 8.82m 0.56™ 0.00005™ 363.14° 24.38"
(Y xI) GoixJl 1 14.23" 4.70" 0.021™ 318.72° 0.74"
D xI) Gty o, 1 82.74™ 0.90™ 0.026™ 1567.70™ 6.40™
(Y xDxT) Sobelxeadls & UxJw 1 25.53™ 0.08™ 0.043" 1.60™ 11.41"
Error 1 Jolsls 12 2.56 2.87 0.40 65.25 3.48
Genotype (G) oSy, 6 35.47" 2.14" 3.55™ 2318™ 68.117"
(Y xG) pSxJl 6 1.12" 0.10" 0.017" 50.77™ 0.52"
D xG) pxedls b 6 8.46" 0.79" 0.343" 330.09™ 6.80™
IxG) eixsl 6 0.25™ 0.41m 0.008" 26.94" 0.81™
(Y xD x G) pdxells flixJle 6 1.38" 0.56™ 0.024 63.93" 2.03"
(Y xIxG) exsixJw 6 1.90" 0.29" 0.157" 32.52m 0.45m
D xIxG) ohxgaelxedls &6 6 2.52m 0.11m 0.016™ 45.72m 0.66™
wrelebedb bl g 026 0020 7061 0.86™
(Y xDxIxG)
Error 2 p9d s> 96 3.36 0.68 0.29 74.82 3.19
C.V (%) Ol et b d2)s - 1.26 8.02 8.43 5.82 10.35

Aoy mi 9 Sy Jloixl mhaw )8l g lo pixe yuf Cud i 4w

% Q1S

ns, * and ** are non-significant, Significant at P<0.05 and P<0.01, respectively.
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Table 2. Continued aolol.Y Jgus
YeiaieTel plime  olime ol
20 als,l 038 4ls ooy Al oy,
@bl 1000-grain 410 3 Sdes Seed Prolin 0oil
Source of variation Olpeti @be pf weight Grain yield glucosinolate content content
Year (Y) Jw 1 7117 10718626.34™ 91.85™ 280.27"  6.86™
(YxRep) ISSxJl 4 0.02 66269.9 0.54 1.12 1.14
planting date (D) L TS | 129.27"  152059217.6™ 3023.06™ 2005.40""  234.04™
Irrigation (I) sl 1 29.19™ 41981002.1" 731.92" 366.12"  47.98™
(Y xD) bl Fybx J ] 0.059" 322525.7 ™ 6.39" 8.17" 8.366™
Y xD) Slelxd 1 0.012™ 67560.5"™ 3.51m™ 0.10™ 1.58 "
D xI) Slxeadl &6 1 0.32° 1306101™ 0.14" 29.34™ 3.71°
(Y xD x1I) Golelxedls guylxJle 1 0.92" 1112477.6 ™ 1.43™ 32.74" 0.12™
Error 1 Jol s> 12 0.059 263180.5 1.29 0.59 0.53
Genotype (G) o, 6 1.36" 2000798.1"" 33.13" 21.99" 2.45"
(Y xG) mSxJw 6 0.022" 297134 0.64™ 0.20™ 0.07 ™
D xG) pxedE @b 6 0.156" 293980.8 ™ 3.35" 418" 0.44 ™
aIxG) oSxskl 6 0.033™ 16245.1 ™ 0.76"™ 0.26" 0.06 ™
(Y xD xG) pdxedls & bxJle 6 0.078™ 52065 ™ 1.0008™ 1.20™ 0.07 ™
Y xIxG) wSxgixJuw 6 0.041" 14433.5 ™ 1.05" 0.12™ 0.05™
DxIxG) xslelxeal b 6 0.038" 8297.1 ™ 0.86™ 0.30™ 0.11m™
mrslebediabdle g g gsm 6634 ™ 054" 1.008™  0.137
(Y xDxIxG)
Error 2 pgo s> 96 0.061 445366.3 0.93 0.69 0.27
C.V (%) e e L 6.60 17.49 4.88 5.06 1.19
Table 2. Continued aolal.Y Jgus
s SogijeS| s
P2 gl el Sl !
.. .. &l Ppamitoleic  Eicosenoic Arachidonic = <N,tw! S !
Source of variation Olpedi @b pr acid acid acid Stearic acid _Behenic acid
Year (Y) Jw 1 0.016™ 0.12™ 0.44™ 0.21™ 20.79™
(YxRep) HSSxde 4 0.0003 0.14 0.001 0.0019 3.62
planting date (D) cll b 1 229" 3.38" 439" 19.39" 102.00™
Irrigation (I) sl 1 0.54" 0.80" 0.89" 457" 17.85™
(Y xD) el b x Jwo 1 0.0001™ 0.0076™ 0.01" 0.001™ 19.97
Y xD $slx L 1 0.00032" 0.0004" 0.0077™ 0.22" 1.37™
D xI Slxedl gt 1 0.00039" 0.21" 0.03*" 1.09™ 411"
(Y xDx1I) Golelxeddls & bxJlw 1 0.001" 0.0029™ 0.03" 0.58" 0.159"
Error 1 Jol s 12 0.0024 0.02 0.0024 0.008 0.26
Genotype (G) o 6 0.02" 0.03™ 0.03" 0.19™ 2.01™
(Y xG) pxJ 6 0.00043" 0.01™ 0.0012™ 0.009" 0.400"
D xG) phxedlS &6 6 0.0017™ 0.02™ 0.0031™ 0.04™ 0.34™
IxG) eSxskl 6 0.00040" 0.0067™ 0.0018™ 0.005" 0.142"
(Y xDxG) pdxeebls FybxJle 6 0.0005™ 0.0064" 0.0021™ 0.01" 0.33™
(Y xIxG) pxskelxJl 6 0.00040" 0.011" 0.0011™ 0.02"" 0.482"
D xIxG) o x@olixedls &, 6 6 0.00044" 0.015"™ 0.0016™ 0.009™ 0.189"
wrelebedE bl 00003 0.010% 0,000 0.018" 02582
(Y xDxIxG)
Error 2 e s> 96 0.001 0.04 0.0025 0.006 0.55
C.V (%) Ol b d0yd - 8.12 12.27 11.62 2.62 25.12

Aoy iy 9 Sy Jleisl mhaw j0 )l gie lo pme i (5 4y e g 8 S
ns, * and ** are non-si niﬁcant, Significant at P<0.05 and P<001, respectively.
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Table 3. Mean comparisons of interaction effects of planting date and genotype on some traits of canola by slicing

methods.
39 u—.a.-'r;? Slass ag gl N RITCRTININ ooy ‘_,|,m is
L Plant Proline @10, 039
sl )b ) Pod number per height «ls content 1000-grain
Planting date  Genotype plant Seed glucosinolate (mg.g.Fw) weight (g)
Neptune 186°¢ 149.8° 15.19¢ 20.13¢ 4.69¢
Elvise 1764 148.5¢ 16.42° 19.07¢ 4.46¢
Jooro Cuis’ Okapi 1724 16.77° 18.82¢ 4.40¢
Normal Tassilo 190P¢ 150.1° 14.92¢%4 20.38 4.77%
cultivation GKHO0224 166°¢ 147.3¢ 17.36* 17.99¢ 4.23¢
GKH2624 193° 150.7° 14.60¢ 20.71° 4.85°
GKH3705 203 152.4* 13.49¢ 21.95° 5.07%
Neptune 109 b 1412 24,79 12.54%¢ 2.77°
Elvise 1142 141.4% 23.87b 13.07% 2.958b¢
‘_gpb CaaS OKapi 109°be 140.8% 24.48° 12.61% 2.78b
Delayed Tassilo 117 141.72 23.42%4 13.24% 3.01%
cultivation ~ GKHO0224 101°¢ 25.812 11.93¢ 2.524
GKH2624 119¢ 23.13% 13.51° 3.07
GKH3705 1222 142.12 22.65¢ 13.79° 3.100°

35 LSD 9031 olesl 2 70 b 5o (6l o iglis (g 5o 50 dlis g, b slael
Means with similar letters in each column are not significantly different at the 5% level based on the LSD test.
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olge o.\....Su_wb g il olaxd 0l S 0 i 0
S Ol sl il (350 Laled 5 ails jLis g0 (g itmgs
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2 3ol asme bl ay sl (Sidly 1515 o5
slacusgame 4 e Jad ksl bS5 cils
) b e e a5 00 S oo (205 090 Job o (S5l 3
Q‘}A M).c 1A ‘Mbb.o ujﬁ dgdote dxwgl g OL:.? o

g3 Slass g 05,8 sgamae |, 315 slel 4 05,9,
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Table 4. Mean comparisons of interaction effects of year, planting date and irrigation on some traits of canola
by slicing methods

Cebls &b ; Wg eyl Ao, iy Seuwdllaswl g ol
Ju Planting k! Plant height  1000-grain Arachidonic Prolin content
Year date Irrigation (cm) weight (g) acid (%) (mg.g.Fw)
Y1=2014 S T
Jyoxo o solee! 154,92 5.24 0.1828" 21.15°
Normal Normal irrigation
cultivation IRt
e 147.9° 4.49° 0.2852¢ 16.43
Drought stress
Gprbods o Jal ol 1442 3518 0.4323 12.08
Delayed Normal irrigation
cultivation S oo
o 141.4° 2.63° 0.6488* 10.79°
Drought stress
Y2=2015 . (]
Jyoro cuis o ol 149,81 4.96° 0.2516" 22.36°
Normal Normal irrigation
cultivation as mew
S 145.5° 3.87° 0.3872¢ 19.50°
Drought stress
spebds o Jls ool 141.40 3.010 0.5955 15.940
Delayed Normal irrigation
cultivation 55 aas
e 138.4° 2.39 0.7244° 12.99°

Drought stress
35,5 LSD 5031 ubesl 2 70 grlans 10 (g lo e oglds (g, 30 ailiie B> L Slael
Means with similar letters in each column are not significantly different at the 5% level based on the LSD test.

T3S Slhao (530 1 Lo 05l 31 (5aSileo Angllio .0 g

Table 5. Mean comparison of simple effect of year on some traits of canola.

g 50 a5l olasy S giodly Al
Slesd Branches number per e s> Job als o Sdas Palmitoleic acid
Treatments plant Pod length (mm) Grain yield (kg.ha!) (%)
Y1=2014 142 80.44° 4067.94° 0.379°
Y2=2015 7° 75.28° 3562.76° 0.399°

5 e b g lo sixe g lol BB 5 0 50 aliis By L (sla: Sl

Means with similar letters in each column are not significantly different.
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Table 6. Mean comparison of simple effect of irrigation on some traits of canola.

as Lo olaay Ol o
gy Jeb 0 &1 dlaws w15 Y g 3o oIS S|

. Branches RSl Nl ails o ,Slos Seed S giaodly

Sl number  Pod length Grain number  Grain yield glucosinolate Palmitoleic
Treatments per plant (mm) per pod (kg/ha™!) (mg/g.dw) acid (%)
o sl 11° 79.30° 202 4315° 17.69° 0.3277°

Normal irrigation

S A 9 76.43 14> 3315 21.86° 0.4464°

Drought stress

250 o b g ls sine (s ylel BB g o 0 il By > b sl Sl
Means with similar letters in each column are not significantly different

U35 Glho (B g il Fu )b oolw 1 il dslin Y Jguo
Table 7. Mean comparison of simple effect of planting date on some traits of canola.

) s gy aslholoxs s yes Job 4ls o ySlos St ginolly sl
Planting date b T Branches number  Pod length Grain yield T
1 Palmitoleic acid (%)
per plant (mm) (kg/ha!)
Normal cultivation — Jgoro <lS 112 80.57* 4766* 0.2727°
Delayed cultivation (s )--‘>b [ORA s 9b 75.15b 2863 0.5064°

255 o b g ls sine (5 ylel BB g o o il By b sl Sl
Means with similar letters in each column are not significantly different

I35 Sliao (5t 5t o8y 00l 1 (eilso dumsliio A Jgar
Table 8. Mean comparison of simple effect of genotype on some traits of canola.

paslsolay  Jeb ]
Wy VI it ofsroliee el i
Branches Pod Grain 95 4ils 0 ,Slac «ls Sedginaly Arachido Sk !

Pl number per  length number per  Grain yield Oil content Palmitoleic nic acid  Behenic
Genotype plant (mm) pod (kg/ha!) (%) acid (%) (%) acid (%)
Neptune 10.31¢ 77.88% 16.8¢ 373554 43.73% 0.3944%  0.4475° 3.0915%°
Elvise 10.19 77.60% 16.7° 370754 43,55« 0.3995*  0.4440% 3.0975%°
OKkapi 9.96° 77.20%¢ 16¢ 3602¢ 43474 0.4121° 0.47° 3.2563%
Tassilo 10.45% 78.22° 17.9° 3945ab¢ 43.87° 0.3751¢  0.4163%¢ 2.8519%
GKHO0224 9.85¢ 76.74° 14.7¢ 3413¢ 43.28¢ 0.4375*  0.5023*  3.3019*
GKH2624 10.44% 78.39° 18.5° 4024 43.99%® 0.3654¢  0.4062% 27338
GKH3705 10.702 79° 19.8° 4278 44.20* 0.3429¢  0.3831¢ 2.5108¢

IRHARY peg L;)a@;.;» s)u] O w2 0 alie By, b (sl Sile
Means with similar letters in each column are not significantly different

bl ppcwle VYA L GKH3705 43, oo
olaws ialS comw dege 5l 5o clilS (A Jguz) wivg
30 Oezyem o Ald olawi o SYL L0 T e e j0 Al
T8) S Joh Jlo 1o Jsere cuilS 5 (5o S 5
o Skee 3l e opl GalS (V) Jgaz) sl Caws 4 (sae
Jorge 2003; ) liims S gli b cwls o b 5l e
aly slaws pals s .cusls célle (Rahnama, 2005

O 95 g0 o Bl
B a5 318 GLaS (o) 23590 Slao il g 4528 @ls
508y 5 bl uBlS b e Jlo ool Sl ST 50 (5l0 gine
5o ails slass Cio gl csls &b x Jle Jlae ol )il
o jles ool @l 31 (gl (Y Jaaz) 5)ls 5925 (yuzyo
50wl olaw i 45 dges olo Wb (oge;l 8,90
5 ¢ Jga2) Jo5 sylol llpd 5o (2ae o) o5
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o) o Al Ll o 5l g wd s e (55 5 Ae
Y Jgoz) o awlS auo,0 YAAD )l 4 GKH3705
Al ol 0y90 ‘6;—:5L" SlciS jo aS awy o0 k4
).s)l é’vLc La)fsob}g O‘).o&:.h.z.’?bosyl.} Lgl.m(.))‘y 4.?-)0[.3
als e 55 (Bashir, 2010) s5d oo ladils aigy o
QS"MJ" Q;@Ji.w oLS)oJCM.:l .))S.Lo& 9}? L)‘)J‘>]
aS ‘».\414‘50 6‘0).4?») »)‘94) WLJ‘ 6‘)J 6).».~w.> W)B s..\)Lo.t
sl s Blal pl o 4 s 095 gbawils &L6 0
5 ol 0gaS Wakiae yl Kigy (Mirzaei et al., 2010)
95 503 0590 Jobo 50 9 (RIS I e 4,55 j0m Slge
aslgs go 1315 08,1 Jlo ol ccenl J5e ails 55 malS o
Sl STy
oielS s i pals w0 (Bakhshande, 2006

Rahnema and) osal  ausls
b Jds nl 0 lgioe o 5 Ll s s Jlie o5

o o.).:v‘o)f 03,9, Lgo)a..w J.Jyﬁjf )‘“‘““"‘5“5 uu.blf

Gl & g e (SaS 25 bl cod ) ez e o
il badpe ol has a4 a5 Sl 5 olass
onyl55 (Moravveji et al., 2016) Koo 5 >550
Codgase 3,k 5l 2al8 als e jo s sl aS wis )5
2oty B 0 s Odlerwl  senld o
i o g 4L35E 3b azdS (59, 5 SLadlos S

el 0030 5 e o wils oo el Coled,o g axlS

il 152 s
Sl 53b Cou Wiy ez e olaad oS ol lis s
olosd S 5 Sl 5 08, 5 Bl 3,6 skl e Jl o0l
CES I el flixs ol b s pdxeals b
23 039 Rk ol i lapeSiles anlie (Y J9u2)
GKH3705 8, g Joare <ilS 2, 50 (5,5 01+ V) ails
Neptune 3, 5 6,56 cals &b 55 ol oS g
ClS b uizmed (¥ Jgoz) dwl Cass 4 (0,5 YIVY)
Ot «eiS Jol Jlo 5o Jul5 (6 5lol bl s o Jgese
Jeaz) ols plaisl asz 4 1) (p,5 O/YF) wls 5o 35
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Table 9. Mean comparisons of interaction effects of planting date and irrigation on some traits of canola by slicing

methods.
egt dlad e, (lime sl KaSgi355
o g yo als S dwl Eicosenoic

el g, - Pod number  Oil content Behenic acid

Planting date Irrigation skl per plant (%) acid (%) (%)
Joore i Normal irrigation  JolS (5 L] 2042 45.592 1.62° 1.395°
Normal cultivation Drought stress P EWE A 164° 44.22° 277 1.605*
el s Normal irrigation  JolS (5 Lo 1272 42.93% 3.440 1.750°
Delayed cultivation Drought stress R E A 99° 42.16° 3.80° 1.812

Q35 LSD 9031 ulusl 2 70 grbaes 50 (gl e igles (ygim 5o 50 dilis g, b slael
Means with similar letters in each column are not significantly different at the 5% level based on the LSD test.
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O Jgo2) poo Jlo @ s (o9 Job Sl 5 e
03,8 pgs Jlo i ails o Sles a5 W0 )8 o
5 Shac eSiln 5 03555 3oLo ol il 3o o 3 45 >
as ol olis S (g9, Ginles] SOl .cdl rals als

wilo 3 Kloc
o shol Sl aS sl s Waosls Luily ly 4355 b
s 0 sl gixe ails 0 Slae 0 5 5okl il b
w8, (V Jouz) aid o gme Jlae Ol 5l plaSmee
w0 fB,l o |, il o Slee Jlade o 5w GKH3705
bgiye (S 50,5 adg Se y3 0SS FYVA lrs
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Rathke et al., 2005) (Fieldsend et al., 1991;s s
Mostafavi-) | )SKes g olyssilaas Lawgs a5 o)y ;o
als a8 o Skee 5 ely; wlaw » (Rad et al., 2011
@ls o,Slas Sl LIS a5l s abnil IS o5l a8

s ol
b cow odsn ol ol olas by 4 Jgoo
oS5 Sl s a8, 5SS &b s kel (Jle sl IS
S8 canls zu,bixes,lolx Jlo g @8 xeuisls Ll g ks
Pk YVAD) Gl Ol 2Vl (V Jguz) 85
5 GKH3705 3, 5 Jgone <l 0, 50 (5 (39 p55
CublS g6 50 (5 039 5 2 p S skee VVAT) (T i e
Y Jgo=) el cwss & GKHO0224 o5, 9 6),>L
PG eSS r S s YWIVP) oo n e (P
ol pgs Jlo o (Sis A5 g e <3 R0
a8 ol lis Sl dwlio (F Jgoz) swl s
ol 2l Gl e n Gl (S2S 5 ks
P (SiS S o (gl Dlalllae (o gy ol e
aS SlS il «Ghorbanli et al., 2013) el oo
01 i 595 e 5,5 o 1B Kt 5 S
el GlroasS e las jiw Bro 1) 093 sy s
sladobe ulugs jLad wlsn b aisS oo o n el
3l 6,k (Aranjuelo et al., 2011) anles Laas> 1) 545
LS 1o YU s sk S5y a5 wilesls L Slelllas
3 Jeplb ol md GblS (6wl pudal jo (oo
o Gl ge 4l (ol e 0050 51 (6 ke
75 5 cbla> wile obaeanile ple )3 g oS
Osn 3l L5l el ez o ls 2 (el pelass
slasSge 5l cbli «(shoml el 0 &5 Lo Glgiea,
ORI 5 0395 0pBS (Gueh S 5l (ol Sl
Chookhampaeng et ) wgd oo a3l ol sla IS,
ot Cedgousl Gloieds gy aexs b (al, 2008
P 1ok Jod 5 wlioe S2alS Lo 55Ty (s ol iy
&8 (g n oS Sl (nl s a3 oo Sl 25 2l
b lerdisn lagissly oo slajis cod 4l
ol Ll Sy 25 s 15 S 3 5 g 39

szl g dils o Sloe als cely pulS al> o o (S
oalS oy i (Hasanzadeh et al., 2005) o
Gl (malS g5,5 50 Ol (5 oS sl (iBge 13155 Shos
Sinaki et) ab oo dalol by 95 oy yloj jo 5 sl o

oyl cllas Lo Liglejl b L oS qal., 2007
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Table 10. Mean comparisons of interaction effects of
year and irrigation on some traits of canola by slicing
methods.

28 (95 Sladi
- &y
Ju ol Pod number
Year Irrigation per plant
Jol5’ 55 1748
Y1=2014 Normal lf'rl%:}flon
o 1370
drought stress
JoU 65l 1572
Y2=2015 Norma? 1.rr1gz.lf10n
S 1260

drought stress
ool 270 maw 15 gl cxe Solad g o 0 aline By, L olael
35,)ls LSD 5051
Means with similar letters in each column are not
significantly different at the 5% level based on the LSD test.

AE R AR
O aS ols lis gy 120550 Dlao b ylg 4500 gl
cils Fu,bx e blize @l 315 ool &Il 5o (5)ls sine
O, 3925 ails Yo 5oSUS e jo CullS fulxpd, g
czge IS (palS e s (S s (VY Jga2)
@ S SYg3eS el (e 50 oy YYIOY oljél
s pgs Jlo ;o 6,5l csls & )b age )8 JulS 5, L
cllS g, og (VFAF) als AN ISTEIS WL N PRI
J592) 25 (VF1A2) s ¢ 5208 o J3f Jlo 59 Jpano
(YOIAY) 6, b cusls b L GKHO0224 o3, .00\
OYIF) Jgoro isls 7,6 L GKH3705 3, g oy 5V
(V' Jgaz) atdls 1) Gl o oS

wls SY505555 lie S Cosb, el L
Jbo 3 sy o0 Sl 4 a5 23L (BN Iy Gre D)0
crge Jol o 4 S 208 (Sl e el pgo
ol cwl eal ails DV eSS Jlade il



YA

oy Jab BT (Sas 5 Ll 0 S 6B Sgels b sla Ty g 0Shes (o i0lSes 5 (Sl

& Ol Gl czge Cunl B gL IS5l
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a2 Gl asladl glse o of Ll 5 Jlojs Ll

ol Jouiliy 4555 o Gl o cnlplis 1S (oo ),
Cigek) wil (sl gas 5 256 Wy o Lol o el
3 o GKH3705 o3, o, o a5 4 (et al., 2002
b entb oS Lulpd s op s Jpene oS Ll

(PO Gy oy 4 IS Slhe (B bl U g Jle Jiliie 5 5SSle dumglie VY Jgu
Table 11. Mean comparisons of interaction effects of year and planting date on some traits of canola by slicing methods.

RUC ST C | K P KU R Y g 385 ol ol w0
T e ais Sl 5P O
Jlw el )b Pod number Grain number Seed glucosinolate  Behenic acid 4l
Year Planting date per plant per pod (mg/g.dw) (%) Qil content
Jgone s’ 192 250 14.99" 2.20° 44.48
Y1=2014 Normal.cL’l.xltuiatlon
>l S 118 12 23.09° 4.45° 42.57°
Delayed cultivation
Jyoro s 175 210 16.08° 2.19° 45338
Normal cultivation
Y2-2015 s e
=l Sl 107 9 24.96° 3.06° 42.53b

Delayed cultivation

35,l LSD y9051 Lolsl 5 70 zhw )0 glo sme Dglis gt po 50 aline By > L slacl
Means with similar letters in each column are not significantly different at the 5% level based on the LSD test.

Qo ails i o olS w31 olie 10 a8 S yge 0
Sana et al.,) oKen 5 b dile o <oli als 24,
oS Gl jo clals b s b oas aisls Las (2006
Sl ol yialS wilg co gy o yd el sl
525 o 4 bgs e 2leS i 150 il (489, a0
r:l.‘))‘ g Q.és) L)‘}"’o 05'“64 .on).o Sl L_,;’Lmﬁ‘o»))f )| S
U LB e 0 (Sjglsnsd (S plej o bl
) 652l Sllog )3 Jol5 Gav) o) B g a0
Gl 4y i ails ok, S5 ey ST ol ol
Sliass b oalols mls al salgs als gy wo )
(Champoliver and Merrien, 2002) ;s 1o 5 ;5 sl

Sl cillas
2 sl oSy

Saigsss! 5 Setlgally oy slaanul (alesl ool o
Soardly | oSG Ll sl g gledl e 0o slasnl <52

Godos idu bl o glidl oy slaanl s3> S s

Ul (€9, Oljo
O aS ols lis gy 12050 Dlao il yly 4500 gl
Dl bl g (Lo 31 5a) oole Ol jo (5 lo sine
Ol o cals &bxelel 5 cwals &L bxJle
ol kol Sl (Y Jgaz) 8,ls sg2g ailo &Y g 5955
als o5y Oliee rFCRe G Jseme a5 &6 50
s b cnS jo (Sas i les g (a0 FO/09)
(3 Jg92) 0 (aoyn FYNVE) wls €9, lime o i
O£y e (Ui 1o pod Jlo 5o Jgeme CiS )
Jlo glea jo 3l cnS &b g (ao s FOFY) il
w8, (VY Jguaz) 05 (auo o YYIOY) Slade o peS slyls
plo bawlie o) dls 84, ol o YL GKH3705
L oimlesl onl bl (A Jgaz) ols plais] sy 4y o)
Ao, els a5 (Fallah Heki et al., 2010) sleazsl,
sla )l ax o Jds asly o slaclils 7,6 o ¢y,
@bl callas Wisges 5,155 ails ol » oley o YU
2 eypdyge S5 o, 5 (g, Olie Sy oo S
Al b e ax s 15t cov cans Ko 4y Gileyl ol
&5ls oagie (Cheema et al., 2001) o83 |15 fad
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Table 12. Mean comparisons of interaction effects of irrigation, planting date and

genotype on some traits of canola in two years, 2014-2016 by slicing methods.

clls &, ‘5 )L,.g.l Genotype o8, Year Juw
Planting date  Irrigation Y1=2014 Y2=2015
Neptune 2.460° 2.57°
Elvise 2.542 2.67%
Jols Okapi 2.55° 2.7%
Normal Tassilo 2420 2.53b
irrigation GKH0224 2.58?2 2.76%
GKH2624 2.39¢ 2.50°
Joere culs GKH3705 2.294 2.37°
Normal . .
cultivation Neptune 3.19 2.87%
Elvise 3.27° 2.93
is s Okapi 3.30° 2.95%
SAE GBS il 3.16° 2.85%
Water stress GKH0224 3.340 2982
GKH2624 3.14¢ 2.84%
GKH3705 2.61¢ 2.79°
Neptune 3.47* 3.382
Elvise 3.43% 3.29%
Jols’ OKkapi 3.452 3.342
Normal Tassilo 3.41% 3.272
irrigation GKH0224 3.48° 3.252
. GKH2624 3.40% 3.18%
xlcds GKH3705 3.35P 3.19¢
Delayed
cultivation Neptune 3.500 3.430
Elvise 3.542 3.542
e a Okapi 3.57% 3.57%
SIS il 3,53 3.50
Water stress G224 3.60° 3.62°
GKH2624 3.522 3.502
GKH3705 3.50° 3.44+

5l LSD (9031 bl 2 70 zehaws 50 (6 lo sine Diglds gt Ho 50 alie By, b slacl
Means with similar letters in each column are not significantly different at the 5% level based

on the LSD test.
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Lyl o a8 ols ylas 55 (Moghaddam et al., 2011
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Abstract

In order to study the effect of delayed planting and drought stress on grain yield, grain component,
saturated and unsaturated fatty acids, oil content, seeds glucosinolate and proline content of rapeseed, a
field experiment was conducted as split-plot arranged in a Randomized Complete Block Design (CRBD)
with three replications in Seed and Plant Improvement Research Institute of Karaj in 2014-2016.
Experimental treatments were included planting date in two levels included: 20th of October (normal
cultivation) and 5th of November (delayed cultivation), Irrigation in 2 levels includes: normal Irrigation
(control) and drought stress (irrigation withholding from silique formation) as well as hybrids and
cultivar canola autumn included: Neptune, Elvise, Okapi, Tassilo, GKH0224, GKH2624 and GKH3705.
The results showed that planting date, irrigation and cultivar were significant on all traits Except for
eicosenoic acid, Results showed that delaying the planting date decreased pod number per plant, 1000-
grain weight yield, oil content, eicosenoic acid proline, whereas behenic acid and seed glucosinolate
were increased. The highest oil content (45.59%) was in normal irrigation and normal cultivation, and
the lowest (42.16%) was observed in irrigation withholding in pod formation stage and delayed
cultivation. The highest content of proline (21.59 mg.g. Fw) was observed in normal cultivation and
GKH3705 cultivar. The cultivar of GKH3705 was the most appropriate in terms of yield and its
components, oil content, saturated and unsaturated fatty acids and glucosinolate of seeds. According to
the results, it seems that normal cultivation and GKH3705 cultivar under without stress and drought
stress can be recommended as the best treatment for the benefit of rapeseed production in the Karaj

region.
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