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Heritability of Seed Yield and Yield Components in Rapeseed
(Brassica napus) Under Drought Stress and Normal Conditions
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Table 2. Chemical and physical characterestics of soil in Karaj
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Depth Ec pH Pava- N Pava- Sand Silt Clay Texture
(em)  (mmohs/cm) (ppm) (%)  (ppm)
0-30 7.0 7.8 14.6 0.05 290 42 37 21 Loamy
30-60 6.0 8.0 10.8 0.03 315 42 43 15 Loamy
60-90 5.0 8.1 10.3 0.03 300 32 45 23 Loamy
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Table 4. Test of W; — V, for yield and yield components of rapeseed under drought
sterss and normal conditions

o dd
Conditions k2 Traits i WV, Discarded
parent(s)
Normal st Pod number per plant Gy s g olan 16606627.68 s N
Seed yield (tha!) s s Sls 0.00489" Cobra, D.R
S 5 Sub branches number o s L ol 0.5190° Cobra , Regent

Drought Sterss Pod number per plant
Seed number per pod
1000 Seed wt. (g)

Seed yield {tha™)

AJ_,;_Jé&?_-_,_p'-:'M

o 93 W aldag

1396757.1900™ .

5.8150™ .
@la S 0js 0.0016™ _
4y 5, Shas 0.0035" Yantar

* and ** Significant at the 5 % and 1 % probability levels, respectively. 1%, 5% Juzst sl 53 505 one it 0%, *

ns: Non significant.
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Table 5 .Mean seed yield and yield components in parental cultivars of rapeseed under normal and drought stress conditions

FA GBS Wy ) e a3 Al alua als 05 613 3 Shas
Sub branches Pod number per  Seed number 1000 Seed wt. Seed yield
number plant per pod (2) (tha™
taddly Lol AT Sk S Lol ] $ske S Lale A
Parents Normal Stress Normal Stress  Normal Stress Normal Stress  Normal Stress
AW 7.55 7.65 26835 253.7% 23.64 2515 3.84 341 3.822 3327
Ceres 7.15 595 339.15 2953 2296 24095 332 2.85 4611 3.707
Cobra --- --—- 2745 2203 2784 2583 3.45 3.72 - 2.582
DR 7.85 7.00 331.05 2092 2506 2421 341 348 --- 3451
Yantar 8.10 7.60 356.65 3331 18.79 16.62 3.55 3.31 4.19 ---
Regent o - 3383 32695 1979 16.03 3.98 332 4092 3915
Tower 0.55 9.15 424.05 38045 1792 13.54 3.96 414 4.627 3.88

LSD%5 1.24 1.63 5154 4326 1.36 2.65 0.53 0.43 0.1% 0.24

LSD%] 1.72 226 6958 5842 1.84 3.58 0.71 0.58 0.15 0.34

--- Means of discarded parents have not been indicated. ol 0 42 (6 3| D e ek U (W)l ks B g B0k -
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Table 6. stress conditions Mean seed yield and yield components of F, progenies from 7x7 diallel crosses of rapeseed under normal and drought

FAEL LS Gy e old e gt 3 als 3l Gl e 05 Gls 5 Shes
Sub branches Pod number per Seed number 1000 Seed wt. Seed yield
number plant per pod () (tha™)

el ool Rt sle A sols S5 sale A ssle o
Parents Normal Stress Normal  Stress Normal Stress  Normal Stress  Normal Stress
AW x Ceres 9.55 915 37595 280.80 2937 2644 3.28 3.01 4720  3.707
AW x Cobra - --- 400.10 286.75 2401 2396 3.25 2.85 - 3.681
AWxDR 9.40 8.25 45645 1297.05 2486 2327 3.36 3.12 - 3.024
AW x Yantar 7.15 595 27730 229.10 2690  23.20 3.43 3.54 3810 -
AW x Regent -—- --- 33585 29515 2482 2211 3.61 336 4208 3.822
AW x Tower 7.45 730 27230 26940 2047  20.14 3.78 373  3.806 3.680
Ceres x Cobra --- --- 33580 27620 2524 2296 351 323 ---  3.686
Ceresx D.R 9.90 725 415.00 31035 21.83  21.67 3.43 3.16 - 3.684
Ceres x Yantar 7.20 6.50 269.85 298.75 2224 1577 4.05 356 3.902 -
Ceres x Regent - --- 33415 251.60 2344 2296 338 322 4511 3.803
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r\av‘..w rm_.b a=L5 aldas G g3 e g aldas o 52 FHEREIN P Gl Lﬂu.ua KT oSl uuh‘rfv
Sub branches Pod number per Seed number 1000 Seed wt. Seed yield
number plant per pod (g) (tha")
Laly sl s sale = <ol s «<ale s s o
Parents Normal Stress  Normal Stress Normal Stress Normal Stress Normal  Stress
Ceres x Tower 7.40 6.10 37060 261.65 2196 2096 374 369 4638 3.811
Cobrax DR - - 158.00 15340 2373 2092 3.69 3.49 - 2929
Cobra x Yantar - - 310.05 28285 2848 2548 3.71 3.66 - -
Cobra x Regent --- --- 36790 27690 2417 19.78 3.82 3.51 - 3.618
Cobra x Tower - -—- 36990 252.10 2455 2375 4.03 3.81 - 3.836
D.R x Yantar 7.40 6.60 32895 232465 2508 23.70 3.34 3.28 - -
D.R x Regent --- -~ 29105 211.10 2285 2155 3.62 3.40 - 3.388
D.R x Tower 7.85 745 317.00 26910 2149 1722 3.80 3.80 --- 3799
Yantar x Regent - -—- 436.05 337.00 2191 1942 3.18 312  4.488 -—
Yantar x Tower 7.35 7.15 377.35 321.00 2414  21.06 3.78 3.52 4378 -
Regent x Tower --- --- 28630 269.00 2140 18.71 3.89 3.83 3942 3.823

--- Means of discarded parents have not been indicated. il 0 k25 2 g (g et Dl e w0k o (gl g w0 by e Sl -
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Table 7. Mean squares for pod number per plant and seed vield (tha™) under normal and drought sterss conditions

g b g slias Sl uxbtrn ala u\..ﬂkfn.
Pod number per plant Seed yield Seed vield

S.0. V. e eal3lam s -t sle ST am s ST 33l ey sale

df'  Drought stress Normal df*  Drought stress df? Normal
Replication A 1 1015.815" 1238.895™ 1 0.005 ™ 1 0.001 ™
Genotype s 27 2126.714" 3981.468" 20 0.125" 14 0.116™
Hybrids S, 20 1620.881" 4543.818" 14 0.081" 9 0.124™
GCA GCA 6 1411.233™ 931.839° 5 0.149" 4 0.088"
SCA SCA 14 710.730" 6088.381" 9 0.044"" 5 0.154 "
Parents s Wl 6 40193117 2753.476" 5 0.259™ 4 0.177"°
Hybrid vs Parents s £, ,5VSLs Wl 8 1859.792" 102.411"™ I 0.065" 1 0.039™
Error las 27 222.181 315.341 20 0.007 14 0.001
F - 0.825 0.154 - 3.386 - 0.571

1. Includes seven parents and twenty one progenies.
2. Includes six parents and fifteen progenies.
3. Includes five parents and ten progenies.
* and **: Significant at the 5% and 1% probability levels, respectively.
ns: Non significant.
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Table 8. Mean squares of yield components of rapeseed under different environmental conditions

&t dem s o sl Ll slias Sl am ;s S e 5 ails sldas wis Sl O3

S.0.V. i e daf! Sub branches number af? Seed number per pod 1000Seed wi(g)
Envir. (E) . 1 5703 ™ 1 108.775 * 0.548 ™
Error st 2 1.961 2 5272 0.204
Genotypes (G) s 55 14 3.315" 27 33.803" 0.275"
GCA GCA 4 2.736" 6 83.487"" 0724 ™
SCA SCA 10 3.5477 21 19. 608" 0.146 "
EXG Bmax i 55 14 0.634™ 27 3.892™ 0.057 ™

B >
Error st 28 0.453 54 2.901 0.055 i
F - - 0.607 — 0.895 0.908

1. Includes five parents and ten progenies.
2. Includes seven parents and twenty one progenies.
* and **: Significant at the 5% and 1% probability levels, respectively.
ns: Non significant.
F'=2MS,./ (ZMS,., + MSsca)
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Table 9. Estimates of variance components, heritability and dominance degree mean for seed yield and

yield components in rapeseed under normal and drought stress conditions

B b Sl Sl ot ity T o b bl Y
Additive Dominance Error Phenotypic e
Ll e Variance variance variance Variance Heritability 2 e
Conditions Traits e s e s i s e ey e o o ol
Value %  Value %  Value %  Value 9% ~arow  Broad Dominance
sense scnse Qmm_.wm mean
4y 33 e g aldal
Pod number per plant  333.066  3.052  10263.1 94.058 315.341 2.89 109115 100 3.06 9711 7.85
$ele
Normal 4ls 5 Sas
Seed yield (Tha™) 0.077 21.979 0.271 77.684 0.001  0.338 0.349 100 2198 99.66 2.65
R PR e RN,
Sub branches number 0.870 12.751 5.500 80.610 0.453  6.639 6.823 100 12,76  93.36 3.56
4531 33 ey 42 shdad
.. - Podnumber per plant 634.161 18.105 264831 75.552 222.181 6343 3504.65 100 18.11 93.66 2,89
Drought 5o 4l S
SUESS  Geed number perpod  23.877 38482 35270 56.843 2901 4675 62048 100 3848 9532 1.72
o yle 055
1000 Grain wt. (g) 0.198 47.711 0.162 39.036 0.055 13.253 0.415 100 4772 86.74 1.28
wls 3 Ses
Seed yield (Tha™) 0.095 56.624 0.065 39.104 0.007 4272 0.167 100 56.62 9573 1.17
* Entry mean basis e Sl b ¥
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