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Table 1. Soil characteristics of experimental farm in 2015

WAF Jlo jo wbojl acyjo S Slakine ) Jgus

Deapth (cm) 610 pdiged Goc
First year Jel Jbw Second year e9o Jlw
Trait — 0-30 30-60 0-30 30-60
EC (ds.m™) PR VRN QU KY 1.49 1.28 1.47 1.31
pH Al ! 7.9 7.5 7.7 7.6
Total neutralizing value (%)
oigdhs i olgo dus 8.63 8.75 8.54 8.1
Saturated moisture (%)
Eludl J5 Cugby oo 37 39 38 42
Carbon% ST owss 0.97 0.98 0.98 0.94
Total N B oieps 0.09 0.08 0.09 0.07
P (mg.kg™) iz b6 el 14.9 15.9 15.9 16.3
K (mg.kg™) Gde bl powliy 208 224 202 228
Clay% Q¥ S0y 29 26 30 28
Silt% [N NWIRW SN 47 49 46 47
Sand% RV 24 25 24 25
Soil texture S el s“?J [Cad 6‘9J [} gs“’?J [Cad) 6,,5J [Cad
" Clay-Loam Clay-Loam Clay-Loam Clay-Loam
(+++) pB,l lasine .Y Jguo
Table 2. Varieties characteristics (000)
@93, .
No. Line or Variety b oY el Origin e Type sl
o s — L el:1
1 Promising line BAL11 BALI11 jiswosm! (0¥ Iran olnl Alowo - Lidlos Sl
Open-pollinated-Winter type
2 Promising line BAL6 BAL6 suoso!l (0¥ Iran olx! Wl - GLASle 3131
Open-pollinated-Winter type
3 Promising line BAL3 BAL3 isuswo! (¥ Iran ol Wliwo) = pLisdlos 53131
Open-pollinated-Winter type
o s — L el:1
4 Promising line BALS BALS isuowo! (¥ Iran ol ! Alowo - gLidlos Sl
Open-pollinated-Winter type
. $lwo j — oy Lidloo ,Sal5T
5 Promising line HW3 HW3 Jicuosol (¥ Iran ol ! « 3= pbisles Sal]
Open-pollinated-Winter type
6  AhmadiCV. Ahmadi )b o3,  Iran ol Wlino) = plislos o131
Open-pollinated-Winter type
7 Promising line L72 L72 Gisuowo! (¥ Tran ol Al y — Lidlos ol 5

Open-pollinated-Winter type
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Fig 1. Effect of variety and planting date (11 October, dark columns; 26 October, pale columns) on the

number of seeds per main silique (Columns with common letters do not have a significant statistical

difference at 5% level).
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Fig. 2. Effect of variety and planting date (11 October, dark columns; 26 October, pale columns) on
biological yield (Columns with common letters do not have a significant statistical difference at 5% level).
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Fig. 3. Effect of variety and planting date (11 October, dark columns; 26 October, pale columns) on grain
yield (Columns with common letters do not have a significant statistical difference at 5% level).
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a5 Wb oo ol o Slos 5 a8l &5 aails 4y 513¢ olge

Lol Bpz 95 03lail g olawy oS cle o

,kb! (Gholipour et al, 2005) Koo ¢ 5 8

3505 L olS oy g5 oy al> e j0 a5 B aiiils
g 4l a5 laails 4 o3 olge Jlsl o 5 axlge Ol
oslail g ol rals cde a4y a5 Wl oo iolS o Sles
5 @@ Jolie (b po G5 o (el el oy yo5
als ¢ o e olowi a5 Slej oy ;95 adgl ged
a0 30 Ol 0gaS g 0 Sl (i el oo atuie
cgn ls o3lal 5 o5 LSS e S L omals
oL ,o.(Janson et al, 2002) 55 5 o ails 5 Slas als
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Honar et ) |,Kan 5 yip .aGog0s (5,55 dows o, Slas
sy Jolye 55 ookl aded a5 sl oledl 55 qal, 2012
5 B Pl 0 mmen g ke 0 gy S
SIS oy als s loae b Bz e
3 (Faraji et al, 2008) | Sen 5 >3 o)l o33l
wilop (a3ld p s loian Sb gylnl 45 Wo S 515
L 5l s lrs oils y asls il o gy 158 b3, g0
Caol wlo a4y ol o eudadel (gpiwend olge Ll

.(Naderi et al, 2005)

Table 3. Analysis of variance of measured traits

<l yasli
09, 50 Jbe blate @l 5l g Jlo Lol 3las ol olas gl
Wy 5 sl o 5 o5 ol ol it o, 5 Lo i
Ao, YYIOR jlade & clloy asli (i HW3
HW3 08, 5 p90 Jlo )0 5 jlde (S 0l Jol>
¥ Jsaz) 0 o>

Modafe Behzadi et al, ) l,Ken 5 s0l540 adloe
o edlS Jad Sb b oakal) o golie mbs 5o 2015

oy (6 S 030l Slbo S o uily5lg 4 55 Y Jgu

95 5o &ld
: > 40 aily R ‘)
s O ) ) . . ‘U)S
: - éﬂ' Seeds per e )9 )J YK als )‘}&
N o 3! Seeds per main secondary Seeds per 1000-grains
S.0.V Ot gl df silique silique silique weight
Year (Y) Jw 1 119.9ns 576.19" 305.4™ 7.7
Error a JWw gy )1, 4 18.91™ 18.55™ 9.18" 0.22"
Irrigation (I) Slwsy 1 1529.2™ 1155.5" 1335" 31.1°
Y <1 Glwix e 1 0.03"s 3.94ns 0.82ns 0.01ns
Planting date (P) cdls gyt 1 6937.27" 5279.6™ 6080 139*
Y x P cadls o bx w1 4.910s 49.38™ 21.36" 0.07"s
IxP Cbls fybx gyl 1 9.93ns 2.96" 5.93ns 0.370s
Y xIxP cadls F b x gyl xJlw 1 0.440s 34.92 10.8"s 0.97"
Error b ol glas 12 7.97 1.68 3.32 0.07
Variety oSy 6 69.16™ 57.19" 62.97" 1.47"
Y xV oSy Jlw 6 0.67"5 0.55"s 0.48"s 0.02ns
IxV S| I 0.9ms 0.89ns 0.66™ 0.03"s
YxIxV oy Xyl xJw 6 1.33ns 1.67"s 0.4ns 0.05"s
P xV o Xl q,t 6 6.94" 5.41ns fns 0.17°s
Y*xPxV o8 Xl g, bx w6 1.24n0s 2.370s 1.65"s 0.09"s
VxIxP bl oy g ylelxed, 6 0.89s 0.61"s 0.56"s 0.04"s
Sxbs by 0.46" 1.93m 0.88" 0.030¢
YxVxIxP
Error ¢ =P sk 96 5.22 4.57 2.92 0.07
Main coefficient of variation
e . 15.23 8.86 15.55 10.99
ko Oyt o o
Secondary coefficient of variation
st e . 12.32 14.62 17.49 10.31
2 Ot o
Mean 85 e 18.54 14.62 1768.6 16.58
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Table 3. Continued

alol .Y Jgus

axy® 2y5des o ,Slas sl ol 3 Slas
Biological 4l Harvest «l> > 9,
S.0.V Oyl gl dF yield Seed yield index  Seedoil  Oil yield
Year (Y) Jle 1 20941664™ 11370693 281 7.13" 1843468"
Error a Jlo 590 5155 4 53358570 182485.1" 897 139" 50216"
Irrigation (I) Sl msy 1 573264134" 44252340 1.25% 493" 10751696
Y x1 GixJl 1 1163949 90887.65" 12075 1688 473]ns
Planting date (P) calq,t 1 226588197° 161621770 1.55" 243" 39690652°
Y x P el qybxJlo 1 637439%  303906.2%  74.25°  8.84™ 1214497
IxP cldls fu,bx gyl 1 10155998 14713140 4877 3.9475 596936
YxIxP  cwl b xgixJw 1 396669 1113113 407" 0.11" 226700
Error b Shol s 12 2451590 342291.2 15.07 0.54 75686
Variety oS, 6 25460108  2112883" 0.647 254 524561™
Y xV WxJw 6 228396 1784930 0.61"s  0.08" 39430
IxV WSkl 6 79250444 1726481 023" 0.07" 167805
YxIxV WXl xJl 6 1768810 33207.6™ 14% 006 7877
PxV xcal g O 39MLT s 006 0o 047 90908°
YxPxV o8 Xl X gl 6 1196170 72137.4"5 1.64" 007 16302"
VxIxP cuils g )% 65kl o3 244488.1"  8767.02"% L77° 0127 3227
N XJIL)“’W’X‘”L‘*'X‘“"SX@"" 163134 14897.8™ 137 0.04% 3527
Error ¢ Epsls 96 1437115 458596.6 3546 0.9 95735
Main coefficient of variation
ol s 6.75 10.39 1489  14.83 1.65
Secondary coefficient of variation
6 o oy 6.75 7.95 1723 2275 1.21
Mean J5 oeSile 3.92 15073.7 39298 26.17 44.61

S g i S do s S Jlein e 40 o e wo s gty Jleio | e 40 lo gimel®

*: Significant at 5%. **: Significant at 1%. ns: Non-significant.

Oyt L7203, 9 j0 Voo S )b y0 a5 ols las
e (g yeS s ol doys FEIOF i 4 alls (4,
ab Jeol HW3 (3, 5 oLl 0 clls &6 0 5
als gy Galol Gyl g0 o ,0 L72 o8, IS ,sbay
Oer 5 Sloke oy jo (P JS2) cusls (g iy
(208l >0 51 Lo adad (Soleimani et al, 2011)
B2 pslogre Sl 4 (B2 5 2SS
9 =ly bl (BT 5 a5 IS o8, g0 ails (4ey,
O a8 wis S 51 s (Zared et al, 2010) S
# ErSadz Galf 55, VF lal je0 el (S

Gl 9,
b o o e ST 08, Lol i1 4S ol olis gl
Sy Hlogne wls 8) S b e 68, 5 cllS

(Y Jso=)
o 15 ol CuBlS  5 Jlo i ] o
$ls o) Cnytia e Ve B &b 5 ol Jlo j0 oS
Ul 3o 35 e o 2aS b Lol 0o s YETY o 4,
bl g, (S gl s Jol> (LT 0 sl g )b g pgo
cls 6y il e, Gialeil Jlo 90,8 0y Y+
2 8, 5 SIS 6 Hlite S g 5 Y Jpaz)
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Rabertson et) coul o5 jlaw ails (€9, dus)0 5 Joe
«@l., 2005

59y <adin skl He0 b awslie jo IS als (489, doys
ol sl ol b 51 (S Jolge (S (55 gbods ansl il
Joloe b 5 ol LIS wls ey, doyd 00iiS s

uwl.o)i s Jlo (b ool S oluil Olaw (1l jlro s (1 Sle .F Jouo
Table 4. Mean + Mean standard error of measured traits during the years of the experiment

R Ph e oes yo &l ails 039 "
R R . ) W S
gy =P oeog 5 Al iz )SJAC o )SJAC
Jlw Silique per Seeds per Seed per 1000-grains il il 1o (9,
Year plant secondary silique  Silique weight Seed yield Harvest index QOil yield
1873.41+64.74
1 163.55+4.95° 16.47+0.79*  17.93+0.8* 4.13+0.12* 4189.9+133.8* 27.47+0.54*
2 148.95+4.61° 12.77£0.68>  15.23+0.7° 3.7+0.12° 3669.7+145.8° 24.88+0.51° 1663.9+72.24°

Q5,5 5085 b (gl e B o y0 B Jleil mhans 0 S5ls slacels iz (yge3] wlel o5t 12 50 LSS By > slyls sla Sl
The mean with similar letters in each column, show non- significant difference according to Duncan multiple range tests at 5%

level

‘5)|.3.3T w25 P e ouds (5 S0 310 Olao ((ile jlro las 1) (Kl O J9oo

Table 5. Mean + Mean standard error of measured traits under irrigation regime

o &l
Lea95 (eoss o Ale )
™30 bl s Mé. . > Q;.J“ o S dos o, os
- Seeds per  Seedsper O3> 30 &byl S Selow ) e
sl main secondary Seed per 1000 seed Biological «lo @l> i,
Irrigation silique silique silique weight yield Seed yield QOil yield
sly
Control 21.59+0.8* 17.26+0.7* 19.4+0.7* 4.35+0.1* 169374451 4444+142* 2022.5+£70.5*
ontro

Lol adad
bl &b 15.49+£0.7° 11.99+0.7° 13.7+0.7° 3.5+0.1° 13210+:414% 3414.9£118> 1514.7+£56°

irrigation cut off

Q5,5 ,K085 b gl e B o )0 B Jleil mlans 0 S5l slacels iz (yge3] ulel o5t 12 50 LSS By > lyls sla il
The mean with similar letters in each column, show non- significant difference according to Duncan multiple range tests at 5%

level

oialosl )b g0 o p0 72 o8) S jsbay als Jol>
5 S (O S clls gyriag alls es, o Sles
ogee wolS 55 (Sharghi et al, 2011) Ko
kel alad Lulyd o [5IS o8, (i j0 1) (589, 0 Slhes
EhS 55 60 ey o Wled,S SO am 4y (2o 5
2 oty o8les Sl s (205 alps 5l g
(Rashidi et al, 2012) o 0530 1S o8, 595
elple sl e,y Jlasaul 1S cus 5l ol Gon
Wl ey Gl A Cand (g i Cowel 25, o Sles
Wl g, o,y i S ade as el b Jdo ol
3 fay 0 Slae Vb iyl 5 (S Jelse by

Wl L9, 0 Kloc
bl kel Jle el Il as oy plas b
Oy ,8es 08, o ctls b bl SISy clls
09y S8dkes ped Jlo 3 (T Jguz) g o gime al
&bl 5o (F Jgoz) 0 Lol ol Jlos @ o (65280
55 55 0 TS YN e &, (g, o Shae anls
59 )l @b jle Sl i woy0 VY &S el s
@S o8, 5 2l b blis S pgas o (F Jgo)
Oty L7218, 9 o0 Yo S G )b o a5 ol ylis
Jols LS )3 0 S5l S YOVFIF Jaie 4y ails 85, 5,Slas
HW3 (3,5 LT 0 cals 2,6 50 5 jlade o yieS ol
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Ahmadi BAL11 BAL3 BAL6 BAL8 HW3  L72
Variety 4 ,ly
30 5lobae gy LoT VST S yitio gy (5110 Gloyginw) 4ils 19y duoyd 1 cedlS G, g axsyly il b JSCo

.(Jﬁ)‘uﬁ o o [ Gh.w
Fig. 4. Effect of variety and planting date (11 October, dark columns; 26 October, pale columns) on seed
oil percentage (Columns with common letters do not have a significant statistical difference at 5% level)
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Ahmadi BAL11 BAL3 BAL6 BALS HW3 L72
Variety & ,lg
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Fig. 5. Effect of variety and planting date (11 October, dark columns; 26 October, pale columns) on seed
oil yield (Columns with common letters do not have a significant statistical difference at 5% level)
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Table 6. Mean + Mean standard error of measured traits under the influence of planting date

3 ySlos

PHEY

-, o595 On 95 5o 4l 039 o kloc o loc
@) g )0 bl oeryt 50 Al le (Sdddew &l 15 s,
cwls Silique per Seeds'[.)er main Se(.e(.is per IOOQseed Biol.ogical Seed yield Oil yield
plant silique silique weight yield
20T 1035640050 249840490 22.6£0.45 4.83£0.070 187212293 FP00TEI039 554510
11 October
ot 118,040 20 12.12040  10-56£0.39 3.0120.06 1142645230 549 9.5 g0 12804370
26 October

05,505,508 b 6l sime B o 0 O Jlesl mhans 50 5SSl (glasals siz yge3] Gell (gt 5o 50 Sy By, lls slo il
The mean with similar letters in each column, show non- significant difference according to Duncan multiple range tests at 5%
level
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Table 7. Mean + Mean standard error of measured traits in different cultivars

. Sl 95 5 4l O y95 o &l 4ls
~) . . .
digr o sbe! =2 e )95 0
Variety Silique per plant  Seeds per main silique  Seeds per secondary silique Seeds per silique
Ahmadi 155+49.64¢ 18.32+1.67¢ 14.25+1.5% 16.28+1.54°¢
BALI11 152+8.13% 17.98+1.43< 14.2541.33¢ 16.12+1.36°
BAL3 148+8.16¢ 17.27+1.45% 13.48+1.34% 15.37+1.37°¢
BAL6 16149.16° 19.27+1.55% 15.341.43% 17.28+1.46°
BALS 140+8.28°¢ 16.02+1.52¢ 12.3+1.32¢ 14.16+1.394
HW3 164+9.28° 19.8+1.55° 15.77+1.43° 17.79+1.46°
L72 171£10.142 21.14£1.7* 17+1.54* 19.07+1.6*
alol .Y Jgus
Table 7. Continued
. 059 3y los oS dos Ry 3 Sdos
~ 4l l3n SSa5lems ails ails als gy
Variety lo‘v’:’;‘f;lft‘“s Biological yield Seed yield Seed oil Oil yield
Ahmadi 3.89+0.24¢ 14826+968° 3847+289bed 44.6+0.3b° 1733+140b
BALI1 3.86+0.2¢ 14689+803°¢ 3818+239bcd 44.430.28 1708+115bd
BAL3 3.74+0.21¢ 14345+838< 37104+247¢ 44.3+0.28% 1657118
BAL6 4.05+0.22° 15554+891° 4064+266° 44.7+0.3° 1833+1302b°
BALS 3.52+0.214 13652+85014 351542564 44.1+0.284 1564+1214
HW3 4.12+0.22® 15854+907° 41454266 44.8+0.32 1876+1313%
L72 4.26+0.25° 16693+950* 4406+286" 45.1+£0.36* 2007+1422

Q5,5 5085 b (gl e B o )0 B Jleil mhans 0 S5ls slacels iz (yge3] wlel s o5 12 50 LSS By > lyls sla Sl
The mean with similar letters in each column, show non- significant difference according to duncan multiple range tests at 5%
level
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