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Table 1. Characteristics of the lines and testers used in this research
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Table 2. Combined variance analysis (normal and delayed planting date) based on a-lattice design
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Table 3. Estimation of broad and narrow sense heritability, gene action and average degree of dominance under

normal and delayed planting conditions

b s Jgors <2

"fb oS s pkcily ity ONke o S il ) i
T e e 92 T s (e “

cudle (%) colle o3
YB3 -R¥ OY/FA AYTAA VY VY YARY AYIV- ST
V/ov -/¥Y YEIYO YAIFN /oy -/¥Y YEINO YAIF\ 25 0ygd Jobo
Ve oYY Ya/-4 ATAR \Ivs s va/-4 /Y elis)
& <3N ov/sa AY/+0 oY DV/¥Y VY/sd gt 5o 45La oy
AIAY \EY SYIYY ABIYY Ay /A 0/VF ASI0A N
-V Vag FAIAN YAISD ALY -A¥ OFIY - A/ ol 5,Skes

1 Al oelpls gy sled 4 ol (2ol odes Claal
2 P oy U gy il polateds (2ol (sladel
dos 51 3 G 55 ol B oiase IS slacsis;
o5 5 Jlod 5 a5 Juab (sl o 35 5
e oges SpdieS 5 b ladly )9S g
T8 pY 5 T1 s 2,8 ooldtwl Gl (pl lp Jbo bxe
239> Jsb U1 sl (rges s pdiceS n i
2 IO b8 Bl g lgn 5 O s g (25
& Sygbds Sl 0392 99y slosnld w8y b 3l la Lo
Olie & J 03y il & cpej slod p31 Jlw B
Ly Lili8l () cusl @bl iolial oS ol asys +/VY
03,5 &l Jloods; yad g a8 6y90 Job yialS cels
AL ()"‘ 2 ba)’t& (\‘\) dgud 0 ‘_;!bLf LSLQAJ; l’l‘” 2
s 3bisn BIS a5 0,55 b ialS el 5,5

Sphcdly 9 ogad phcdly ok S

2 A e 9yl e Slgi e Slio (eges
alylaly i gubs cpl sl (il38l S5l a cund il
Ol US5GBSl (398 oy (oAljEI s
o5 (ool 38l Ol 3l Sy ilidl e il il s Slaw
we ol caenl (YY) st cus BB Cares
P S Sslshige 5 ohj Clie e 3 by a8
LHAVIVEY) Cool osds (555 iy Slalllas 31 gylouns
)i:L.w u"f Olas L;;L»M Olalllas =3 U”I » 05M.C
Wb IS Slao s 0 ! Sl coonl
oY oges (slosigdns 5 oy yiae 3yglp (VY FFNQ)
9 L2 .L10 L;Lmu,:\/ Ll o0 03)31 ¥ J9..\> Jel LSPL
BB gy 2las Cdo sl (e s 5 )b T3
I A o adE £gyb U jgy laad ials Log


http://dx.doi.org/10.29252/jcb.10.28.171
https://jcb.sanru.ac.ir/article-1-784-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.171 ]

Wa

WAY oo IYA o lass /o2 Jlo [ £lyj LS Mol doliiang sy

T2xL4 TaxL2 Sy de b o Jgoms
SodsbeuS 5 pyne oleieas TEXLY 4 T10XLS
bulyd 93 2 > Gy eyl (ials bld ) ogas
oS i b g olS glay)l Luals s adls il
5 B o1 GIB B oy pe > 4 oS
T3XL9 Sye e Jsexe cudlS Fo,b kylys
casls Foyb bl o g TOXL4 4 T8XLT7 T7XL7
T7XL7 4 T3XL5 T7XLO6TIXLE )90 Jka sl
3fdes Giolfl Cup 3 popad SoksdeuS B ke
g Jloy cusls” Fu,b bylus > TOXLL S a0 bingy &l
S5 e b S Lulys g TIXLT Sye
Ldg dly e 5 il Cas aogad claodis
ol bwg a5 Cwl pogds Ghe &b 3 Slas
oatuie 3,Sles (g9) p o g Cute ISl L K Clas
039 9 g Job Wi 0 Geygd daa Slao 9 o0
A 50,Slas 5oy g a5 Miwd Jlao p ek ab i
Oy Sldlao R OEed .(\°\") .\J)b oo ).ul.»
sl K @ cans alb Jlia 5 Cio W o L
Bl 5 ol (S5 Qoo i o ity 3,Skas
NN )8 Cans cpl o o Sl 150 e

b oogad pbiesSy on S Gl p
ulr—‘ 9 L5 ol line u.aal> ]ol.u)l (RS Lg)a..\)wf)a
Ay & Jolas 386 YU pogad (spdicuS s b 5,90
als UL“"‘ CJL) L').).‘ FUCAPY Yi (P L;);.\.:;,‘.S); L
Jolge I glito sz 9 qopad 5 sages SpdieaS S
SndieeS 5 S Sle 4 WS e g5l |y (S35
S Jbpn cawl by alil ol Gl b eges
hlBl g Sl g2y My 4 ogad sphicSs
(V) ol (il 9 cadle 598 ccudle)

9 U'))? Sldsas cLQuMMI ..\.Jy ‘);ob; UmJJf 0)9d
el a0 g 0oy HLE Ll cou |y aib i ) ds e
sl s cplply A5 aal w3 Sles ialS
U g 39 wald Cglhe bo (205 0)90 Job (il
2 (YFOXD) 250 2Sloe Linljol cel Wlgh o (635>
e e LT ¥ s pialejl ! Lulyd 95 po
A it g el ialS caa 0 eges odigbiaS )
ol sk (Aol glaacly p glyie cnlple
Goy elasyl ool ials )8 eolawl Wiy opl 5l W glas)l
3 P8 (Sl Joos lise Gl L olyen IS >
5 oMol pho Blaal 1 cilyyy (adld depe dons
Olgea L10 o L7 L4 8l culs fu)b blys o g
b 5, Sae Linlidl Cas > eges sNgbaS B Cpyiae
Sleh 8 abjias 5 by I el s anlis
e (Rl o Wl o Mt YUy (cagas (s pdyenS 5
gly pm Y1y Qi3S 035k g oad by (ialjdl 5l
Slio bbd jl S )95 (ogad sbovgdons 5 oy
b Jgie > 63 g Jgeme cdlS Laalpd )3 (o) 2)9
» 9 TIXL5 o T3xL4 T2xL4 T4xL1 slacS,e
TI0XL3 Sy ks sl cusls s b Ll
opad oXgdeuS 5 oy TTXL3 o T3XLS T8XLS
L TIXLS )90 tiogr (2l £9,8 U o) ialS sl
ol gladoly o Sliwe; Wby s b opdlly il
Slpalil o (Mol laaclyy 3 gl 5 (Slie
TOXL3 S0 iitd odlil LB o5 5 5y Jiine
EphcS 5 opyde s TOXL6  TSXL2 T1IxL7

csls lps g3 a3 (25 0)ey Job (Il sl

3B bl g Jgane ClS Ll )3 (wyp 3y90 Slio (sl (oges (slaosigdnS 5 cnyite -F Jgio
Table 4. The best general combiner for studied traits under normal and delayed planting conditions
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Table 5. The best specific combiner for studied traits under normal and delayed planting conditions
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T3xL2 (M-V0™), TexL3 (V/£A5™), TIXLY (5/VAA™), TIXL2 (B/¥V0™), T9XLIT (F/aYs™), T8XL10 (F/YYA™), .
TaxLs (d/ovy™). TSxL7 (F/628"). oA /
2L g, olaw
T10XL3 (-0/-YA™), T8XLS (-4/F¥+™), T3xL5 (-¥/s5Y T4xL1 (-0/aA-™), T2xL4 (-¥/Ya\™), T3xL4 (-V/55™), .
), T7XL3 (-¥/1va"). TIXLS (-¥/V+57). el
TOXL3 (M +¥Y™), TIXLT7 (V/¥Y$™), T5SXL2 (V/V-0™), TOXL3 (M- ¥Y™), TIXL7 (V/£Y$™), T5SxL2 (V/V-0™), )
TOxL6 (5/53a"). ToxL6 (5/530"). oAl )
T5XL8 (-VV/¥50™), TIXLY (-\Y/FAV™), T2xL7 (-4/AYD T5XL8 (-VV/¥50™), TIXLY (-VY/¥aY™), T2xL7 (-3/AYD . P 0093 o
), T4xL10 (~A/SYY™). ), T4xL10 (-A/SYY™). ol
T3xLI (FY/FYY™), T8xL4 (YA/FAY™), T4xL8 (Yo/-A-"), T3xL1 (FY/FYY™), T8xL4 (YA/¥AY™), T4xL8 (Yo/-A-"), .
T4xLT (V¥/o¥\™). T4xLT (Y¥/a¥\7). S
T4xL2 (-Y5/- VA7), T2xL4 (-Yo/Vos™), T10xL5 T4xL2 (=Y VQ™), T2xL4 (-Yo/vas™), TI0xL5 . e
(-¥Y/Vos™), T8xLS (-Y+/YAS™). (-YY/V0s™), T8XLS (-Y+/YAS™). ol
TIXLI (+/AOA™), T3XL3 (Y/++\7), T2xL5 (VA-07), T10XL6 (V/¥A¥™), T3XL8 (V/YYY7), T4xL2 (VAAY™), o
T4xLT (+/AA-"). ToxL3 (V¥aV'). oA -
TIXL6 (=V/VAY™), T3XL6 (= /SAN"), T10XL4 (~-/5VY"), . . H 2 L3 b
. T10XL5 (-V/0AR ™), T3XL6 (—V/¥\Y). oials
T4xL3 (= /Y)Y
T7XL10 (+/8+57), TIXLT (+/$+A"), TTXL6 (+/0VA"), TOxL1 (+/$0A™"), T2XL5 (+/¥a¥ ™), T3xL6 (+/¥A- ), .
TaxL6 (-/ov8). TOXLS (+/FYA"). oA 4
TOXL3 (= IVSA™), TTXLT (== VYY™), T7XLY (== WYA™),  T2xL3 (=+/SAS™), TIOXL10 (—+/0\s™), T3xL7 (—-/fav bl ois
TIXLG6 (—+/50\7). ™), TI0XLS (—+/FOA™). ol
TIXLS (+/AYY™), T7XL6 (+/AAY ™), T3XL5 (+/Vor™), T3xL9 (VAVE™), T7xL7 (V¥aN™), T8XLT7 (VYVa™), o
T7%LT (+1aYY). T6xL4 (VYY-"). Sl )
TTXLY (= /450™), T3XLE (= /2+Y™), TOXL2 (=« /YY), T2xL2 (=V/¥a-™), T3XL10 (-V/VA-"), TOXLT (=3/\\+"), ) b o Slee
TIXL6 (—- VYY), TOXLA (= /ASY"). ol
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Table 6. The maximum heterobiltiosis under normal and delayed planting conditions

Syl cals Jgons cusls O lio
TOxXL1 (¥/A007), T8XL10 (¥/AdAY). aljal b s
TOXL2 (L5F-37), TTXL2 (F/avY). TOXLY (-¥/ovs™), T2xL6 E:\;is//t/'\*))’mxu (-¥/¥¥FT), T6XLY als adls
T8XL1 (VF/- M), T2xL1 (Ma-577), TIXL7 (3/a¥A™), T4xL8 T8XL1 (VE/ A7), T2xL1 (AMA-577), TIXL7 ((/a¥A™), T4xL8 o1
(VIYBA™). (VIYDA™). o 035 Jobo
T5%L8 (-¥F/0aA7), TOXLI0 (-¥V/\WY™7), T2XL7 (=¥ \AR"), TSXLS (-Y¥/0aA), TOXL10 (-¥V/\WY™7), T2xL7 (-¥-\AAT), X s
T5XL3 (-YVIV-A"). T5xL3 (-YV/V-A"). ol
T4xL5 (YV/Y-07), TOXLS (v-/avE™), T7TxL8 (Y¥/$vr™"), T4xL8 T4xL5 (YV/¥-0""), TOXLS (¥-/av¥™), T7xL8 (Yv/fvv™), 1l
(/5. T4xL8 (\a/saA™). o
T3xL4 (-\Uvay™), T2xL4 (-YF/ -7, T3XLT (-\V/A¥y™), T3xL4 (-Va/va¥™), T2xL4 (-Y¥/\1-"), T3XLT (- VAfY), &)
T7XLT (-\81-$Y7). TTXLT (V8- $Y7). ol
T5xL4 (YAYYY™), T3XL3 (AMYVET), T2%L5 (¥+/ v, T8xL4 T3xL8 (aY/)+¥™), T3XLT (YAaV\™), TI0XL3 (Ya/VAY™), L
YV, T6xL3 (vs/-0f"). HE L sl
TIXL6 (-¥V/VA- "), T3XL6 (-YSIVYA™), T2XL7 (-¥¥/vaY ™), T7XLY (-¥V/VYY™), T4XL6 (=¥ /¥-y""), T7xL4 (-¥y/an ™), Sy
T5xL6 (-yr/ava™). T7xL8 (-¥o/afa™). ol
T8xL3 (VV/0or™), T2xL5 (V+/-v™), TIXLT (\W/AYY™), T3xL5 T3xL5 (V/vvy™), T7xL4 (WANY™), T8XL3 (3/-547), o1
(RIASY™). T2xL5 (a/5ar™). o ) _
T3XL6 (-¥$/P6Y™), TIXL6 (-¥5/+8-7), TTXLY (~¥s/-1-7), T7XLS (-¥+/5av™), T3XL8 (-¥4/avs™), TIXLS (-YA/-5+™), ) bl i
T6xL3 (-¥v/AY-"). T2xXL8 (-v¥/Aaa"). ol
T3xL5 (¥+/5v"), T7XL6 (vv/aas™"), T7TXL7 (v¥/¥-v™), T5xL10 TOxXL2 (a5/y-0""), T3XL2 (aV/6-Y™"), T3IXLY (¥r/yyy™), o1
(r¥/ss). T3xL5 (va/-vv"™). o ;
TOXL2 (-¥¥/-¥¥™), T6XL3 (-Y-/\YF™), TTXLY (-¥s/A\™), TSXL2 (-¥¥vav™), TSXLT (—¥AM8™), TSXLY (-¥V/-¥¥™), ols 3, Khec
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Abstract

Development of high vielded varieties is important to balance between production rates and
grewing food needs of human population. For genetic analysis of vield and some important
traits in oilseed rape (Brassica napus L.), We conducted linextester analysis with ten lines and
ten testers (three winter parents and seven spring parents). First generation hybrids as well as 20
parents (120 genotypes) were cultivated as a alpha lattice desian with two replications under
two different conditions (normal and delayed planting date) and days to flowering, flowering
duration, plant height, number of primary branchs in plant, thousand seed weight and vield were
studied. The results showed that the difference between aenotypes is significant and the
environment had a different effect on genotypes. High levels of broad sense heritability (from
73.65% for number of primary branches in plant to 87.65% for arain vield) showed that the
genetic variance was more than environmental effect. Estimation of less than unit for the mean
squares of the general combining ability to the mean squares of thespecific combining ability
ratio and low to moderate value of narrow sense heritability (from 29% for plant height to 70%
for grain vield) showed that non-additive variance is the major factor in controling of studied
traits. The spscific combining ability of hybrids and hetero estimation showed that introduced
hybrids in this study could be successfully used in breeding programs and improve the oilseed
rape traits. The T9 x L2, T3 x L2, T3 x L9 and T3 x L5 hybrids in normal condition and T3 x
L5, T7 x L6, T5 x L10 and T7 x L7 in delayed planting conditions with maximum heterosis for
yield were potential hybrids for using in breeding programs for increased yield.
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