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Table 1. Soil analysis of experiment location (0-30 cm)

Elilaoys  SP 36

SB S psdlcglos EC (dS/m) 222
gLl J5 sty pH 7.24
odigds s dlgo dusys TNV 10
ST 0.C (%) 0.58
B KEpm) 256

ooy Clay (%) 27

o wuo 0 Silt (%) 49

o wweys  Sand (%) 24
JS o9y weye N total 0.06
iz b Jawd P (ppm) 12.6
<3k Texture Clay-
Loam
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Table 2. Monthly average of precipitation (mm) and temprature (°C) during the growing season 2015- 2017.

ooy bl 3T & Y-V R e W POy9 Syl ooy
Month Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.
Jle ITAF ITAE ATAF ATAF \¥AF Yaf AR W v
Year 2015 2015 2015 2015 2016 2016 2016 2016 2016
FE 35 774 286 156
Rainfall (mm) 8.7 17.8 75.5 13 0
Loo (mileo
T 7194 105 46 5.1
Average temperature (eC) 4.9 11.8 11.7 19.9 24.2
PP | @& Y VR W ROy9 Syl ooy
Month Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.
B R AR R VAR R VAR A A AR VAR R VA \Yag \yar \varg
Year 2016 2016 2016 2016 2017 2017 2017 2017 2017
ol
Rainfall (mm) 0 37 74 44 504 199 374 53.9 0
Lo (ko
Average temperature (+C) 18 13 31 44 19 75 12.7 18.6 25.8
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Table 3. Bartlett test results iyl oygesl gbs ¥ Jgus
olS slas o295 0 Al Slow g 0 4Ll olawy
ol Plant W92 )0 x93 Olax Seed o s> Job Branche
Traits height Sligue number/plant number/slique Silique length Number/plant
Chi-Square 0.11 0.50 0.86 0.28 10.23%*
P Value 0.73 0.47 0.35 0.59 0.001
Table 3. Continued aolol Y Jgoo
wlis €9y Moy gy o Sdles Wil o, Sles (SOSglgm oSdles  Ald 4l 39 Cils g sl
Traits Qil content Oil yield  Seed Yield Biological Yield 1000seed weight Harvest index
Chi-Square 4.07* 0.31 0.14 0.0001 0.03 0.46
P Value 0.04 0.57 0.70 0.99 0.85 0.49
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Table 4. Combined analysis of some of the studied traits in canola genotypes

Far g bl dlax e 98 Olowi Job 30 &ild olawy
) . .
P by Wor 50 g 50 Ry Ry
Ol @lo 696! plant Branch Silique Silique Seed
S.0.V df height number number length number/Silique
JLM) ok *k ok * ok
1 2610 07.94 4021.92 10. 167.15
Vear (v) 6 707.9. 9 69 7
ool 4 o3 128 67.34 0.57 1.26
Rep/Year
_ SEEEE 1 o400 22879 1515345°  217.93°  3794.58°
Planting date (D)
o waibaubadle 03 sy 32283 029% 19.89
o el BT g 0gm 4080034 72,08 1080.36"
Irrigation (I) )
" @habcdwy grgm ssom 139.79" 024" 0.52
I B (U L E 118590 0.13" 9.63
Y*D*‘f’L"”" xedEE e g5t .06 77.23° 0.09" 2.20m
@hslbs 1 g4 125 12.37 0.12 1.61
Error (a)
wHY 4 ue 108" 4413.4™ 96" 53"
Genotype (©) 6 0.18 3 6.96 87.53
ey o 105 6.56" 0.01% 0.4
Y* G
“""."9-’3 x cuvls &)b 4 sk 1 41* 4** 1 1** 1 4**
e 37.69 . 830.6 0 9.6
s xedabdle e 02 1.55m 0.01™ 0.06™
Y*D* G
e ikl oy 9683 063 21315 034" 261"
s ekl oy g gaam 0.69™ 0.01™ 0.16"
Yr*1*G
Sebediet g g o0sm 16967 0027 0.16"
%'ij‘s)lﬂgixwlf &’.)UXJL‘“ ns ns ns ns ns
Bt 4 055 0.07 0.84 0.004 0.10
(@ st gq 245 0.28 22.62 0.17 1.77
Errorb
(1) e o 2 3.20 7.63 4 8.36 9.19

CV (%)
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Table 4. Continued wlol.f Jous

M2 iy oSdkes oSlee p3ld ,
4"")‘i als &5169"9‘“" &l Cz.&b).g (St B Q‘)"‘“ h>)S'L""c
Ol @b 906! 1000see  Biological  Seed Harvest il s 9,
S.0.V df d weight yield yield index Qil content Qil yield
Jhe 453t 993 642" 220477 293" 985539.4”
Year (Y)
L oyg90 4l S5
JorennbS o0 1.02 0.05  22.11 0.69 4702.15
(Rep/Year)
_ “EEEE 1 8635t 1401210 10233 098 150.16™  22653016°
Planting date (D)
v*D cABEbxdw 1 009" 049m 008" 47.49m 625" 371741
o el 9800 548" 4154" 154w 3462 8879528
Irrigation (1)
v#I elebdbe g0 006 009 1081 1.73%  6511.84™
D*| @lelxedb @b oo 961" 080 0.005™ 151  310201.6™
Y*‘éiLiH‘ xedBEixdle g3t 003 061 3350%  0.63®  106316.6™
Whelks 1 o012 120 014 1623 0.41 26899.08
Error (a)
Y4 336" 53.04" 3.93" 024 110" 802289.4"
Genotype (G)
VG seEixde g o004 002 002 144 0.045 389142
D*G GEgix A EL 4 046" 830" 063 021 037" 150707"
segixedEE@Uxdbe 0 0003 0020 004 150 0.02%  7875.11™
Y*D* G
o werixell 4 o 0747 007 058 0.01"  17248.41"
v T xalelxdbe 04 011 00030 0.76™ 0.01™  656.81™
Dj:i? xelxedb @0 4 g gogs 002 324 0.03" 4524 8
x5 kel xeubls &y 4l x Jlw
gy 4 0003 0085  001™ 0125 0.02" 1602.3"
Y*D*I*G
@ sk o 004 0.92 044 3686 021 86136.88
Error (b)
(W2 33) Sk 5.89 727 1915  22.95 3.07 19.63
CcV (%)

*, ** and ns: Significant at 5 and 1% probability levels respectively and not significant.
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J992) 992 )lo gime 00,0 ) 50 mhans ;0 53 g s L]
slani Jlose 0 oSl Slaglie mlbs ulul 5 (F



VAY Bl )b g b 3T i 15 Sl 1)y e g Sl )3

olge UML pas Caely s byl j0 (g tingid Olge b ye
ORy 4l 0 g i 55 6l (B (e 4 (g gt

050 ez s olas (LalS Colydye g o]

First year sl Juw

10 ~

Sl

gy y0 as Ll oloawi ¢
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2 St A ke 86 e 2ol (A Jsuz)
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Fig 1. Effect of year and genotype on branch number in plant
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Table 5. Mean comparison of year effect on characteristics in canola

LR HRINEY
“g el ) o ) o o ek N i
Ju Plant height Wy o a3l sl g0 wie> A gjlique length Seed
Year (cm) Number branch/plant  Siligue number/plant (cm) number/silique
) Jsf J 132.30? 9.412 124.712 5.26* 15.65%
First Year
p9° Juw 129.35% 4.55° 113.13% 4.66° 13.29%
Second Year
Jue ald 4138 39 599 0 Slos 48 o ySloc Clold gy Ll S (yLgy 0 Sloc
Year 1000seed weight Biological yield Seed yield Harvest index Oil yield
(gr) (kg/ha) (kg/ha) (%) (kg/ha)
R 3.540 13446.77° 370023 27818 1586.03*
First Year
p3 Jl 3.15b 12871.39 3237.55b 25.09° 1404.78°
Second Year
o9 Job e )3 YV uals el am 4 (2300 5 G295 Jsb

Bl Fb g qeie bl Sl 4 azg b S
(ot YITYV) a8 5 Giagil ¥ITE) i
P e A Gl oS lls s cho ol (Ske
oobel g A Jgaz) o osalie L1114 g L1204 Cu5gi5
el L1204 Coigis A Jyr 55 oSiin sl sl

o 5o el 5 cdls f b o Jlo 1S ol olas mbs
Wlgs GiiSes 5 90> Sy mh )0 Gudgiy 5 20y O
O D R L R e B R P Ll P
Ol O &by clls (F Jgoz) w8 jlosixe aoys
al>ye 5l olel @lad g gae)s FY el 4
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(Ahmadi and Bahrani., 2009) ss,5
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Table 6. Mean comparison of year and planting date effect on characteristics in canola

as Ll ofaws O 95 Slaxi PLEHERIREY €9y ol
R X 4 Ag Aigryo 9> als 513 39 als
Jlw el )6 Plant Number Silique Seed 1000seed  Qil content
Year Planting Date height (cm) branch/plant number/plant number/siligue weight (gr) (%)
oloree )by s g 11.01° 161.89° 21.68° 4.42° 43430
Jol J 71 October
First Year ooobld g 7 7.81b 87.54¢ 9.62¢ 2.66° 41.65°
27t October
olores 8y 3o 5.72¢ 147.03° 18.51b 3.97° 44.20°
e9o Jlw 71 October
Second Year coobld 634 3.44 79.244 8.08¢ 2334 41.51¢
27" October

At 50 i Jleis ! o 50 g5lal lo e WS 0Bl g o 50 S i By G PBlos s slo il
same category followed by different letters are significant at p<0.05 level Mean values of the.

1545 50 (o) 30390 Slao 2 (65lul 9 CedlS 30« Jlos 51 (raKiloo Ay .Y Jgor
Table 7. Mean comparison of year, planting date and irrigation effect on characteristics in canola

O )95 Slaai BULIT
L - g gl ageyo P
Jl Cbls g b sl Plant height Silique 1000seed
Year Planting date Irrigation (cm) number/plant weight (g)
olo o 1O o dsss el 55 740 187.29° 4.87°
7th October Normal irrigation
Jsl JLs B0y Ao pan sl g 35 g5 136.49¢ 3.96°
First Year Irrigation termination from slique stage
ola b1 o dsse el g e 105.05¢ 3.14¢
27t October Normal irrigation
N R e 70.03¢ 2.19¢
Irrigation termination from slique stage
olo g0 1O o Jsss el 50 gsp 168.67° 457
7th October Normal irrigation i
BOoy9t Ao pam syl gl 33 g 125.39¢ 3.38¢
p9d Jlw Irrigation termination from slique stage
Second Year oo T o deereilal 5 00 96.19¢ 275"
27t October Normal irrigation
B y95 W yodm Sl 885 g 4 62.28" 1.92"

Irrigation termination from slique stage
i a0 i Jleis] mhans (o g lel s e B A3 gt o 0 S i By S Bl gl sla . Sile
Mean values of the same category followed by different letters are significant at p<0.05 level
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Table 8. Mean Comparison of planting date, genotype and irrigation, genotype double interaction on characteristics of

canola genotypes

G £l | 50 a3l olawy RYCSTCRIReY s Jsb  mm g o Al Sl
szl 95 plant height nds W1 silique length Seed
Planting date Genotype (cm) Branch number Siligue number (cm) number/Silique
L1030 151.80° 9.04* 168.77° 6.80° 22.18°
L1110 138.794 7.92° 147.00¢ 5.98¢ 19.17¢
olo 40 10 e ¢ c d e
" L1114 130.11 7.30 135.34 5.57 17.52
7hOctober 1904 158.96° 9.430 179.61° 7.29° 23.61°
Okapi 140.85¢ 8.12° 141.58¢ 5.89¢ 18.02¢
L1030 122.68f 5.71¢ 83.07¢ 3.61f 8.49"
oo LT & L1110 113.78" 5.58¢°f 84.01¢ 3.64f 9.21#
27" October L1114 106.30 5.11f 75.63" 3.27¢ 8.01
L1204 129.67¢ 6.334 97.96f 4.24¢ 10.99f
Okapi 115.34¢ 5.28% 76.27" 3.30¢ 7.56
Table 8. Continued alol A Jgom
o N G5 0gs SeidamoShes wlooSles il by plime ey 3 yShes
Cdls &b <®9)  1000seed weight  Biological yield ~ Seed yield QOil content QOil yield
Planting date ~ Genotype (9) (kg/ha) (kg/ha) (%) (kg/ha)
L1030 4.56° 18075° 4809° 44,07 2125°
L1110 3.99¢ 15698¢ 4165¢ 43.75% 1824¢
olo 0 10
" L1114 3.71¢ 14548° 38544 43.63% 1684¢
7 October L1204 4.84° 19273¢ 5118° 44.18° 2267°
Okapi 3.884 152844 4013 43.45°¢ 1746%
L1030 2.48h 9749¢ 2531% 41.451% 1051%
- L1110 2.55¢8 9814¢ 2560° 41.63¢ 1068f
olo oyl & ) ) h £ "
o L1114 2.26 8752! 2297 41.58¢ 957.6'
277 October L1204 2.97¢ 11415 3015 41.83¢ 1262¢
Okapi 2.23 8977" 2322¢h 41.39¢ 963.9¢
Table 8. Continued alol A Jgom
Job ails slawi I3 39 S ySloc
Sypelsy CTFIRE o e Al S -
- o Plant “90° Silique Seed 1000seed  Biological #1°°5kes s,
sl bt o height Silique length  number/si  weight yield Seed yield  Oil yield
Irrigation Genotype (cm) number (cm) lique (9) (kg/ha) (kg/ha) (kg/ha)
Jeoxe 55T L1030 147.09b 147.92b 6.03b 18.35b 4.04b 16142b 4285b 1873b
Normal L1110  134.05¢ 134.50¢ 55lc  17.05¢ 3.72¢ 14785c  3903c 1698¢
Irrigation L1114 127.20e 124.51e 5.15¢ 15.62d 3.44d 13786d 3655d 1586d
L1204 155.90a 163.49a 6.73a 20.86a 4.52a 17716a 4733a 2077a
Okpi 134.40c 126.07d 5.26d 15.50d 3.45d 14047d 3707d 1602d
axs 6 kel adad L1030 127.3% 103.92¢g 4.38¢g 12.32f 3.01f 11682f 3055f 1304f
BI85 L1110 118.51g 96.50b 4.11}.1 11.33¢g 2‘82{.; 10726.g 2822g 1195{;
Interruptionof L1114 109.22h 86.46j 3697  9.90h 253 9514i 2496i 1056
ir_rigation from L1204 132.73d 114.07f 4.81f 13.74e 3.29¢ 12972e¢ 3400e 1452¢
slique stage Okapi  121.79* 91.77" 3.930  10.07" 2.66 102148 2628h 1108"

A s,z Jleisl e (o &kl S0 g WS W8 y5iw ;o 0 S it By S Plas slls sla Sils
Mean values of the same category followed by different letters are significant at p<0.05 level
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S0 csls o )...>b L cdo opl (F Jsuz) wiogs Hlo pxe
AL F Jaaz) ol lis gob; Lmels Jle g e
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Table 9. Mean Comparison of planting date, irrigation and genotype triple interaction on characteristics of canola

genotypes
Cils sl
bls &, o ) 9] 9250 (w95 A Harvest index
Planting date Irrigation k! Genotype  Silique number/plant (%)
Jeoxo 5T L1030 194.7° 26.87
Normal Irrigation L1110 168.7¢ 26.41¢¢
L1114 157.1¢ 26.50°¢
L1204 208.5° 27.15%
oo yeo 10 Okapi 161.0¢ 26.34%
7t October S & B> ye5 Ao o il gl alas L1030 142.9¢ 26.15
Interruption of irrigation from slique L1110 125.4h 26.84
stage L1114 113.5% 26.60%
L1204 150.7¢ 26.031"
Okapi 122.2i 26.58"*
Jeexo g,uT L1030 101.2! 2613
Normal Irrigation L1110 100.4! 26.40°¢
L1114 91.9m 27.14%¢
L1204 118.5 26.35¢¢
olo T & Okapi 91.2m 26.41¢
27t October Ax by (RO y95 alo o 3l o bl @ L1030 65.0° 26.902b
Interruption of irrigation from slique L1110 67.7° 25.96¢
stage L1114 59.47 25.59"
L1204 774 26.80%
Okapi 61.44 25.98¢

Wi doo i Jleisl mhaw o &kl S gime WS W3 eiw jo 0 Syt By S Plas lls sla Sls
same category followed by different letters are significant at p<0.05 level Mean values of the.
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Fig. 2. Irrigation and planting date effect on biological yield

casls 3l Jlop solal lys cov g adgedy cunls o
230295 3w s kel alab 6;*’[’ cas bylys o
5 L1030 lacaisis jo cio ol (il o yiin 52
Al oaslie L1114 5555 50 olime (5ol 511204
sy jasls las Bl ol oo 5,155 (A Jgaz)

alfan olgl a5 ol lis bools Sy 4y gl
SAYL (T Jga2) 090 o pre vo 0 S izl mhaws o
L1204 5g35 4 (auo,0 YY) cilop als ol



yay Bl )b g b 3T i 15 Sl 1)y e g Sl )3

L1204 (slacaisss 1o i @ 5 ole LT 0 a5
ez Jolgs 51 (SG Les (A Jguz) s oanlie L1114 4
O Gl L a5 355 oo gmms il (49, 9,SLas 55
oo oasals” Sl ol ogb so HIKOT 1 e 5o (gagas Cdl
Cool p3geie 6,3l GBS &)l 53 g, 3 Slee
o580l 8 sl a0 0 gl 4 (Darby etal., 2013)
VIV &ls 89, ol ils ol g (2l Loy o Lo
zks (Robertson et al.,, 2004) Wb o 2alS ooy
als oy 0,8kes 28l s (B30 55 5l an )]
allaos go slocssly o (Rl cal liee &5 w08
ol 30,0 YO B Y+ 090 gllae (o,lol Ll i 40 s
we) o9y O 8bes (e (nyier L L1204 Cusgis
s Shac ings ol 5 (A Jpaz) ool Ll al 5 5
9008 3l o il s (89, do 3 b lile ) (189,
o ol s €5 sy Sl 4 S 1 S
S5 Sl Lawgs alls (189, oy piien S8 5l (AL
als 3 Shae Slpis 5l oeg; 3 Shee SV i3

(Zarei et al., 2010) cewl 00g) 4e5, duoyd o S

S i Jlaelslo 3,50 con 1y bl 950 wlio
Sl oS o 8,50 o Slee izl g 0, Sles (53,
byl b Ol 4 s bicudss) ples oSy iaSTy
6)L3..IT.IG..{|]§:J)04.3|Q$)SJ@$L’)—:.QL:.A@}Y[{.W‘&}.E)
G A (@ Aye Sl silel gl g S
las L4 (g5 4 nSlee (a8 5 L1204
JRRECH L WAL SENSIPSUES TS ORI
alo 0, Slas koo o yiaS g ol asllaes g0 sl
Vb el cows 4 L1114 Csgs 51 byl opl cos
Sl aS (@gedy ulS fu b o ails 5 Shee (piSilo
YE5e) Jad 31 (Sis i g b eSS Luld
ax S culs 3l L1204 Cogiy 4 (LSe o p,55LS
Lol 099 ,lo gre Dlao 5l can ;o Jlo Jilae 5 ool &l )il
Ll o 09 Gl Gialesl Jlo 99 52 50 bacuisiy (5T
Gy Oyisls LL1204 (o555 slcawsdy gl a1y b
3ol OHls Gals cyz onds asdlas Slas ples o
trog oS ab) Gbl Jolre 0 ol 39S 5 (53l S

D9 s

e e (S G5 Ll g0 ls 63 (YL
o ,Shlos g o0ls Lolais! ladils 4 |, (s 5twgd sloes yl 3
ol s (Valdiani et al, 2003) oS o adss 5,5V
als o Sloe 5l wwils p asle sl 55 B, 55 iales]
‘Alﬁ)‘ )| ‘_,’_’>).> 59 w‘éﬁ ua.’>l.w w{bls REVATY) )‘0)55).3 Ol.t)
P gy wd Jlre p3 (SaS s s s IS
(Jensen et al., 1996) coul onis ()15 laails fyas 5 4

PEA) &éj) M)J
A IS 5 ¥ Ul 50 38 536 5 g Dlio 51 (S
pazede gl ol el (529, w00 Gliee Soliige s
Blae 1 g (gw) 00,50 slocadsh) G IS aS 0o 5
doy ) a0 cudgs el A by clls &bl
bl 9590 slacaisy bl J1(F Jgoz) canl jlo cne
CllS Zu,b 0 bauigs den aS ols lid cusls 7,6 L
Gl S byl 4 Connd 63V 5 Sile 1 olo g
85 A gy doyd (Sl (p SYL og oy
g clls plasl oleype VO cuils & b 011204
Obl 0 cls )b 0 S5l caig) 4 (nSihe o kaS
FUAY L L1204 595y cmiman il olaisl oo
Shlole (LT clls 7,5 j0 1) Jglas, ails 489, duo o
oS o 8y, dwoe gals cle (A Jguz) oS
o, Kl cpl 05 S8 alls s jnalS g laals
Jas o9, @ bl ey S g cadasle slge 5l (g eS
Wl iy Gy B (00lS 0)90 Jsb a4z p digdise
oy 4zl g 3l 09y (g, Fiw lp 8 i Oloj
(Gecgel et al., 2007) wb oo iol38! o

il (L9, O Kloc
55 o3 sy e d (S S (55l 5
.(Robertson and Holland., 2004) s,ls xlw o=l
i 95 (Jlo ool Sl S ol ol B Jgax o asilis>
Sl g oo, 0 9 ) Jlil zghaw jo g5lul g cils 7,6
2 5 w95 okl 5 iy (Bl b S i
SaplS s clils o )...>L> B9 IS Fxe do sV xhaw
9y Oes (Sl (VL 5 3 )5 ails 84, 5 Sles
Bl L1204 Cisiy 4 oloyge VO S &b j0 ails
S aily e, oSl ke eS g (g yiden Clllo



VAV e A Y ale ey pole o daore sl i

\af

Ahmadi, M., Bahrani, M.J., 2009. Yield and yield
components of rapeseed as influenced by water
stress at different growth stages and nitrogen
levels. American-Eurasian Journal Agriculture
and Environment Science. 5(6), 755-761.

Ardell, D.H., Brian, J.W., Alfred, L.B., 2001.
Tillage and Nitrogen fertilization influence on
grain and soil nitrogen in an annual cropping
system. Agronomy Journal. 93, 836- 841.

Azizi, M., Soltani, A., Khavari Khorasani, S.,
2000. Canola (Physiology, Agronomy,
Breeding, Biotechnology). Ferdowsi
University of Mashhad Publication. 230p. [In
Persian].

Bashir, M.U., Akbar, N., Igbal, A., Zaman, H.,
2010. Effect of different sowing date on yield
and yield components of direct seed coarse rice.
Pakistan Journal of Agricultural Science. 74(4),
361- 365.

Dadivar, M., Khodshenas, M.A., 2007.
Evaluation of water stress effect on canola
(Brassica napus). Journal of Agricultural
Sciences, 12 (4): 745-853. [In Persian with
English summary].

Darby, H., Harwood, H., Cummings, E., Madden,
R., Monahan, S., 2013. Winter canola planting
date trial. Technical Report, University of
Vermont, USA. 10 P.

Echarte, L., Andrade, F.H., Sadras, V.O., Abbate,
P., 2006. Grain weight and its response to
source manipulations during grain filling in

Argentinean maize hybrids released in different
decades. Field Crops Research. 96, 307-312.

Faraji, A., Latifi, N., Soltani, A., Shirani— Rad.
A.H., 2009. Seed yield and water use efficiency
of canola (Brassica napus L.) as affected by
high temperature stress and supplemental
irrigation. Agricultural Water Management. 96,
132- 140.

Gecgel, U., Demirci, M., Esendal, E., Tasan, M.,
2007. Fatty acid composition of the oil from
developing seeds of different cultivars of
sofflower (Carthamus tinctorius L.). Journal of
the American Oil Chemists' Society. 84, 47- 54.

Gholipour, A., Latifi, K., Ghasemi, H.,
Moghaddam, M., 2002. Comparison of growth
and yield of canola cultivars under rainy
conditions. Journal of Agricultural Sciences
and Natural Resources. 11(1), 5-13. [In Persian
with English summary].

&L

Hassanzadeh, M., Naderi M., Shirani Rad, A.,
2005. Effect of drought stress on yield and yield
components of autumn canola varieties in
Isfahan region. Iranian Journal of Research in
Agricultural. 2(2), 51-62. . [In Persian with
English summary].

Hu, Q., Wei, H., Yin, Y., Zhang, X., Liu, L., Shi,
J., Zhao, Y., Qin, L., Chen, C., Hanzhong, W.,
2016. Rapeseed research and production in
China. The Crop Journal. 5(2), 127-135.

Jabari, H., Lotfi, B., Jamshidnia, T., Fathi, A.,
Olad, R., Abollahi, A., 2015. Survey of yield of
winter canola cultivars under drought stress on
the yield at four different phonological stages.
Sciatica, 12(3), 144- 148.

Jensen, C.R., Mogensen, V.O., Mortensen, G.,
Fieldsend, J.K., Milford, G.F.J.,, Andersen,
M.N., Thage, J.H., 1996. Glucosinolate, oil and
protein contents of field -grown rape affected
by soil drying and evaporative demands. Field
Crops Research. 47, 93-105.

Kauser, R., Athar, H.R., Ashraf, M., 2006.
Chlorophyll fluorescence: A potential indicator
for rapid assessment of water stress tolerance in
canola (Brassica napus L.). Pakistan Journal of
Botany. 38(5), 1501— 1509.

Koutroubas, S.D. Papasoska, D.K., 2005.
Adaptation, grain yield and oil content of
safflower in Greece. Proceedings of the Sth
International Safflower Conference, Istanbul.

Mendham, N.G., Russel, M.J. Buzza, G.C., 1984.
The contribution of seed survival to yield in
new Australian cultivars of oilseed rape.

Journal of Agricultural Science Cambridge. 85,
103-110.

Moradshahi, A., Salehi Eskandari, B.,
Kholdebarin, B., 2004. Some physiological
responses of canola (Brassica napus L.) to
water dificit stress under laboratory conditions.
Iranian Journal of Science and Technology. 28,
43- 50. . [In Persian with English summary].

Morcy, M.R., Jouve, L., Hausman, J.F.O.,
Hoffmann, L., Stewart, M.D., 2007.
Alternation of oxidative and carbohydrate
metabolism under abiotic stress in two rice
(Oryza sativa L.) genotypes contrasting in
chilling tolerance. Journal of Plant Physiology.
164, 157- 167.

Ozer, H., 2003. Sowing date and nitrogen rate
effects on growth, yield components of two



140 Bl )b g b 3T i 15 Sl 1)y e g Sl )3

summer rapeseed cultivars. European Journal
of Agronomy. 19, 453- 463.

Pasebaneslam, B., 2011. Investigating the
possibility of canola delay planting in East
Azarbaijan. Agronomy Journal of Plant and
Seed Science. 27(3), 269- 284. [In Persian with
English summary].

Qaderi, M.M., Kurepin, L.V., Reid, M.D., 2006.
Growth and physiological responses of canola
(Brassica napus) to three components of global
climate change: temprature, carbon dioxide and
drought. Physiologia Plantarum. 128, 710- 721.

Rafiei, S., Delkhosh, B., Shirani Rad, A.H.,
Zandi, P., 2011. Effect of sowing dates and
irrigation regimes on agronomic traits of Indian
mustard in semi- arid area of Takestan. Journal
of American Science. 7(10), 721- 728.

Rao, J.D., Fritschi, F.B., Heartherly, L.G., 2006.
Large applications of fertilizer N at planting
affects seed protein and oil concentration and
yield and yield in the early soybean production
system. Field Crops Reserch. 99(1), 67-74.

Robertson, M.J., Holland, J.F., Bambach, R.,
2004. Response of canola andIndian mustard to
sowing date in the grain belt of north-eastern
Australia. Australian Journal of Experimental
Agriculture. 44(1), 43-52.

Sadaqat, H., Tahir, M.H.N., Hussain, M.T., 2003.
Physiogenetic Aspects of Drought Tolerance in
canola (Brassica napus). International Journal
of Agriculture and Biology. 5(4), 611- 614.

Sajan, A.S., Pawar, K.N., Dhanaleppagol, M.S.,
Briadar, B.D., 2004. Influence of water stress
treatment on seed quality of sorghum
genotypes. Crop Research Hisar. 27, 46-49.

Sinaki, J., Majidi Heravan, M.E., Shirani Rad,
A.H., Noormohammadi, Gh., Zarei, Gh., 2007.
The effects of water deficit during growth
stages of canola (Brassica napus L.).
American. Eurasian. Journal of Agriculture and
Environmental Science. 2, 417- 422.

Tohidi-Moghaddam, H.R., Zahedi, H.,
Ghooshchi, F., 2011. Oil quality of canola
cultivars in response to water stress and super
absorbent polymer application. Pesquisa
Agropecuaria Tropical (Agricultural Research
in the Tropics). 41 (4), 579- 586.

Ul- Haq, T., Anser, A., Sajid, M.N., Magbol, M
M., Ibrahim, M., 2014. Performance of canola
cultivars under drought stress induced by
restricted irrigation at different growth stages.
Soil and Environment. 33(1), 43— 50.

Valdiani, A.R., Tajbakhsh, M., Zardashtee, M.R.,
2003. Study of  agronomic and
productivitycharacters of oilseed rape cultivars
at orumieh. Agricultural science. 14: 2. 31-43.
[In Persian with English summary].

Zarei, G., Shamsi, H., Dehghani, S.M., 2010. The
effect of drought stress on yield, yield
components and seed oil content of three
autumnal rapeseed cultivars (Brassica napus
L.). Journal of Research in Agricultural
Science. 6, 29-37.



