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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
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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

sl cusls Jsere cusls e las
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

T10XL6 (-yv/vya™).
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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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