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Genetic Analysis of Seed Yield and some Agronomic Traits in Rapeseed
Genotypes Under Normal and Late Sowing Conditions
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Table 1. Physical and chemical properties of soil of experimental site

G155 4 gad Gas

Sampling depth (cm)
Properties oladia 0-30 30-60
EC (ds/m) S s 1.39 1.19
pH S ol 7.30 7.10
T.N.V. (%) o ph s 3l ge s> 8.19 8.38
SP (%) glst 8 Cush do)s 36.00 38.00
0.C. (%) ST oS doys 0.87 0.97
N otat (%) JS 055 5 Ao 0.09 0.04
P (p.p.m.) o b aud 14.70 15.60
K (p.p.m.) e LB oy 171.00 139.00
Clay (%) EIESIE 31.00 26.00
Silt (%) o ds s 44.00 45.00
Sand (%) RERWIE 25.00 29.00
Soil texture oSl 2l Clay loam Clay loam

ooslasT 5 eslil 5550 (61587 (s 2us 5 o Y salul =Y J gt
Table 2. List of rapeseed lines and testers used in the experiment

Y s oY Ly s L s IS e NEPRE L
Line code Line Growth Origin Tester Tester Growth Origin
type code type

L1 Zarfam I Iran TI Okapi W France

L2 Talaye W Iran T2 Licord \\4 Germany

L3 SLM046 Y Germany T3 Orient W Germany

L4 Geronimo W France T4 RGS003 S Germany

L5 Modena W Denmark T5 Sarigol S Iran

L6 Opera Y Sweden T6 Option 500 S Canada

L7 Symbol W Italy T7 19-H S Pakistan

L8 KS11 W Iran T8 Shiralee S Australia

L9 Colvert W France T9 SAN-14 S Iran

L10 KS7 \Y Iran T10 SAN-12 S Iran

I: Intermediate; W: Winter; S: Spring
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Table 3. Mean squares and heritability of branches ]E)er plant and seed yield in rapeseed under normal and late sowing conditions by the line
x tester method based on alpha lattice design (F2 generation)

Gy s el als :ng».c
“?)i Branches per plant Seed yield (tha™)
;T Jsere C2l8 b oals Jsene 28 b oals

S.O.V. St gl df, Normal sowing Late sowing Normal sowing Late sowing
Replication B 0.946 10.222" 0.386 0.523
Block (adj.) ol ol S 46 0.582" 0.654 0.239 0.135
Treatments (ad].) ks el Jles 119 1.052" 1.014" 0.516" 0.240°
Parents olls 19 0.829™ 1.191°7 0.263 0.164
Parents vs. Crosses TN SYPRNR EUrE| 0.429 0.00001 0.426 0.269
Crosses LS5 99 1.1017 0.990" 0.566" 0.254"
Lines oY 9 0.996" 1.092 0.168 0.381"
Testers bzs 9 0.854° 1.041 0.714™ 0.218
LinesxTesters Fix oY 81 1.140™ 0.973" 0.594" 0.244"
Error L= 73 0.356 0.627 0.177 0.147
C.V. (%) Ol s o o do)s - 8.670 18.600 10.640 14.650
BSH (%) s Gy Dis s - 89.120 73.990 89.090 79.780
NSH (%) et Gy Sy days - 46.450 48.510 43.420 56.020
Gene action O3 Josops - 0.720 1.260 0.630 1.570
Average degree of dominance Cdle s (Kb - 1.350 1.020 1.450 0.920

* and ** : Significant at 5% and 1% levels of probability, respectively. w33\ 5y 0 ezl skaw 55 s g S e *k ¥

Lines and testers are considered as fixed factors. ilods 45 S L 55 b s mas 5 lacyY

BSH: Broad sense heritability; NSH: Narrow sense heritability
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Table 4. Combined analysis of variance for agronomic traits in rapeseed by the line X tester method based on alpha lattice
design over two environments (normal and late sowing dates) in rapeseed

S 5 Jgone S8 Lyl 5 53 ST Glacs 55 3 55 Db 5 4l 5 Shes (S5 & o

63T dm s 45}{&1,5.7)1 G 3> o o3 wls HESBE R

L df. Plant height Siliques per plant ~ Seed per silique 1000-seed
S.0.V. Sl e weight
Environments (Env.) L 1 25085.606 116752.995" 1171.256" 47.082"
Treatments (ad].) odd el los 119 163.447" 641.304" 5.229" 0.188"
Parents ol 19 132.626" 706.847"" 7.567"" 0.212"
Parents vs. Crosses S 55 ol 3 oplly 1 993.320" 142.858 4.052 0.00043
Crosses NESPR 99 160.980" 633.760" 4.792" 0.186"
Lines eV 9 321.058" 945.654" 7.437" 0.052
Testers ba o 9 1749117 814.702" 4817 0.200"
Lines x Testers i % Y 81 141.645" 579.001" 4.495" 0.199"
Treatments % Env. Loes X jles 119 39.192 127.425 2.593 0.047
Parents x Env. Lo x ol 19 22912 114.511 2.284 0.065"
(Parents vs. Crosses) x Env. Lose x (108553 150 53 o lly) 1 80.705 33.253 0.725 0.001
Crosses % Env. Looe x a8 55 99 41.897 130.855 2.671 0.044
Lines x Env. Lo x la Y 9 18.094 98.713 3.300 0.107"
Testers x Env. Lowe X Lo s 9 28.086 142.966 1.209 0.031
Lines x Testers x Env. Lo x pix N 81 46.076 133.081 2.764 0.039
Pooled error o plesl glas 146 34.917 124.019 2472 0.037
C.V. (%) S h s oy - 5.070 7.550 6.920 5.040
BSH (%) o Skl Lo ) - 87.160 87.980 63.140 84.460
NSH (%) P 3 (S p Sl A s - 52.250 48.820 36.330 24.610
Gene action 05 Jos 050 - 0.990 0.830 0.910 0.210
Average degree of dominance Sl s Sk - 1.150 1.270 1.210 2.210

* and **: Significant at 5% and 1% levels of probability, respectively.
BSH: Broad sense heritability; NSH: Narrow sense heritability
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Table 5. Mean of rapeseed testers and lines for some agronomic traits in rapeseed under normal and late sowing conditions (F2 generation)

4
B
9;‘ Traits Slis  For e > Normal sowing  Jsess o518 Late sowing (s b csls”
2 , Max. o~ T7(120.167), L3 (125.277), L4 (125.077), L2 (122.757).
2 Plant height (cm) <5 gl ( . ) L3 ( . ) L4 ( . ) L2( . )
3 Min. oS T4(93.947), T9 (100.257), T5 (103.54™), L6 (104.69™).
; " .. T5(7.60™), T6 (6.517), T1(6.027%), T2 (4.947),
. (4 *k *%, k. Kk,
3 Branches per plant Spre s Maxo o= 67.55M) 110 (4227, T8 (5.03™), L8 (5.517).
'-39 Siliques per plant Sasomos Max., o= T3(177.987), T6 (181.347), T7 (161.877), L2 (162.46™).
2 Seeds per silique ‘o a4l Max. oA L1(24.417), 13 (28.767).
}‘ 1000-seed weight (g) Sls 5l 0s Max.,  ode T3(4.137), T6 (4.117), L3 (4.147), L7 (4.05™).
_5 ok ok k. *k.
% . N ; Lo, T7(4517),T10(4.387), T3 (2.887), L2 (3.08"),
Y, Seed yield (tha”) 22 Max. o= 6 418™), 1.9 (4.187), L4 (3.55™). L8 (2.88").
;; ;olvrsllt;grg?ation is based on combined analysis over two environments (normal and late . b s Jpane CS) L 33 S ok o bl A1
j ** : Significant at 1% level of probability (than compared to the mean). (o5 o Sie & o) Aoy ) Sl s 53 Sla gme *F
3 For name of lines and testers see Table 2. bl a Y dadr o zd s s Y ebsl
i
&
)
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Table 6. Mean of some agronomic traits in rapeseed crosses under normal and late sowing conditions (F2 generation)

IFAE Il oY o,les V=) "5y 9 Jl@ (581 55y Alxe”

Traits ke For C¢> > Normal sowing  Jgess 318 Late sowing (5,56 <8
. i M . .. _;“ ) ek ) ek i LS . £ .
Plant height (cm) G35 ax i T9XL3 (138.777), TSXLS (134.607), T8XL7 (132.927), T3xL2 (131.167)
Min. oS T4xL7(95.707), T5xL7 (96.157), T8XL8 (98.28""), T10xL9 (97.70").
} " _ .. T3xL2(8.28"), T5xL4 (8.89"), T4xL2 (138.77"), T8XL3 (134.60"),
L k. k. 3k 3k,
Branches per plant Sroelh Maxo et e 14 (825™), TOXLG (8.40°) T6xL4 (132.92"), T8XL5 (131.16™).
Siliques per plant 643 o Max. o T2xL1 (184.357), T2xL3 (189.427), T7xL5 (178.72""), T6xL8 (177.74™).
Seed per silique oo 3 4l Max. oA TOXLI (25.307), T4xL6 (25.297), T6XL8 (25.47 ), T10xL8 (25.607).
1000 seed weight (g) "als,la 055 Max. oAt TTXLL (42177, TSxL4 (4.237), T6xL4 (4.2177), T6xL7 (4.307).
. ) . .. T7xXL1(5.027), T2xL2 (4.907), T2xL1 (3.517), T3xL1 (3.457),
! I *k *k *k ®k
Seed yield (tha’) o Max. o5 g1 5(5.13™), T8xLY (4.91°). T7xL3 (3.58""), T10xL3 (3.88°").
" Information is based on combined analysis over two environments (normal and late sowing). Wl (6,56 5 Jgame C1S) Laoms 55 S 0 &y o bl SLeI"
** . Significant at 1% level of probability (compared to the crosses mean). K(NESPN ;,Silzﬁ 4 Cd) Aoy ) Jlazo s 55 515 Sne e

For name of lines and testers see Table 2. b amrlp ¥ gl 4 e s 5o Y pbl
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Table 7. The best general combiner of rapeseed testers and lines for some agronomic traits in normal and late sowing conditions

(F2 generation)

Traits ke For C¢> > Normal sowing  Jsexs 218 Late sowing) (s ,=b csl8
, . Inc i3 T9 (4.650™), L10 (4.3017), L2 (4.1517), T3 (2.873").
Plant height (cm) < gl . - . «
Dec. kalS 19 (-7.505™), T5 (-5.4197), L7 (-4.582""), T10 (-2.622").
Branches per plant $uoo el Inc., i3 T8 (0.3467). T8 (0.530™).
Siliques per plant G55 oo Inc. syl L8 (13.2757), T2 (12.209™), L5 (7.842""), T8 (5.9837).
Seed per silique Toma# 024 Inc, i3 T3 (0.820°).
1000 seed weight (g) s )05 Inc. o3 T4 (0.1377), T6 (0.108"), L4 (0.112").
Seed yield (tha™) > Ses Inc. syl 3 T9 (0.246). T2 (0.235™), L1 (0.208").

" Information is based on the combined analysis over two environments (normal and late sowing).
*and ** :Significant at 5% and 1% levels of probability, respectively.

For name of lines and testers see Table 2.
Inc: Increase; Dec: Decrease
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2 Table 8. The best specific combiner of rapeseed crosses for some agronomic traits in normal and late sowing conditions (F2 generation)
iﬁ Traits <l  For C¢> > Normal sowing — Jsens 258 Late sowing) (=6 csl8

n , . Inc i3 T9xL3 (28.261""), T8XL7 (41.015™), T5XL8 (38.816"), T4xL9 (28.586").

E Plant height (cm) <y gl o ** o »

> Dec. skalS T6xL3 (-42.322""), TIXL5 (-33.724™), T4xL7 (-37.819™), T8XLS (-43.525™).

R . . T3xL2(1.373"), T5xL4 (1.794™) T4xL2 (1.689°"), T6xL4 (1.719")

Y - L:‘ 54-.4‘ ]l : *k ’ : **’ . **’ . **’

3 Branches per plant G025 Inc. 7 TOXL6 (1.237™), T3XL10 (1.468"). T10xL5 (1.374™), T9xL6 (1.502°).
.‘% Siliques per plant Sy 5 s Inc. sanlpl T2XL3 (67.1207), TI1xL4 (62.3927), T7xL7 (54.005"), T6xL9 (57.185™).

:j Seed per silique ‘oo 24l Inc. oyl T4XL6 (5.62177), T5XL6 (4.844""), T6XL8 (6.803""), T10xL8 (5.077").

32 1000 seed weight (g) w05 Ine. i3 T7xL1 (0.866"), T3xL1 (0.846 ), TIXL2 (0.850"), T3xL10 (0.825™).

K , a s < cets T7XL1(1.0417), T8XLS5 (1.0477), T3xL1 (0.690°), T9XL2 (0.635"),

;i Seed yield (tha™) e Inc. 7 T3xL8 (1.092°), TSXLY (1.060°). T7xL3 (0.737").

:i " Information is based on combined analysis over two environments (normal and late sowing). Wl (6,3 5 dgens S5 Jame 53 S 0l 2 plal p SN
2 * and ** Significant at 5% and 1% levels of probability, respectively. 5 5 . NN

=) Inc.: Increa%e; Dec:= Dec:ease ’ P v P Y ) 5 e 0 el C"" 23 aine o e FE
\:’i For name of lines and testers see Table 2. sbanrl Y dadr 4 s ms 5 e Y el sl
3
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Table 9. The amount of high parent heterosis for some agronomic traits in rapeseed under normal and late sowing conditions

(F2 generation)

Traits olie  For C¢> > Normal sowing — Jsems 258 Late sowing) (5,5t csl8
, X , Max. o~ T3xL5(15.5337), T8XL7 (14.286"), T5xL8 (21.606""), T3xL10 (14.546").
Plant height (cm) i) ) - - - -
Min. =4S T6xL3 (-21.2757), T5xL4 (-19.289™), T4xL7 (-17.713""), T5xL7 (-17.326™).
. .. T7xL1(23.4307), T5xL4 (16.9747), T6xL4 (64.499™), T5xL10 (43.873"),
Ld K3k ok k. %k
Branches per plant Spore Maxo SR 140005 (22.4097), TIXLS (19.2077). T10xL5 (50.254™), T7xL10 (30.595").
Siliques per plant S Max.,  ode T2xL1(22.3707), T9xLI (20.486°), T2xL3 (20.83177), TI0XL5 (20.1427).
Seed per silique ‘oo sl Max.,  ohe T4xL6 (18.0677), T3xL7 (16.8577), T1xL9 (17.288™), T3xL9 (15.066™).
1000 seed weight (g) Wl lp 05y Max.  ose T8XL1(9.45977), T9XLI (14.903™), T5xL4 (8.046 ), T4xL9 (7.743™).
Seed yield (tha™) s & Max, gt TOXL1(207107), T2xL2 (303197, T2xL1 (23.592), T5xL3 (23.643"),

T9xL5 (20.460), T8xL5 (29.873 ). T7xL3 (41.502""), T10xL3 (36.842"").

" Information is based on combined analysis over two environments (normal and late sowing).
* and ** Significant at 5% and 1% levels of probability, respectively.

For name of lines and testers see Table 2.
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