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Table 1. Analysis of variance of combining ability for agro-physiologic characters of rapeseed estimated by Griffing’s method 1 (Il model)

under stress (S) and non-stress (NS) environments

MS Sl o o Silee
s AU Sy, sl 55 plisl S35 oo Jsb Gls,058 03
I3 Days to flowering Plant height No. Siliques per plant Silique length 1000 seed weight
S.O.V. R df. S NS S NS S NS S NS S NS
Treatment B 80 276.98" 202.99**  2136.11*" 696.63"" 1654.06* 1036.38"* 0.75™  0.44** 1.37* 0.57*
GCA oo SphS 5 8 1164.59** 828.21"  7655.64™ 2141.50* 3354.95™ 1452.88"" 2.56" 1.56™ 3.91™ 1.68"
SCA e S pdyS 5 36 27.21* 25.16™ 260.41*" 163.18** 413.63  340.79** 0.11™  0.06™ 0.06* 0.16™
Reciprocals o San sla 36 21.75* 16.34* 411.79** 134.97* 678.67  487.88** 0.16™  0.08" 0.59* 0.10™
(Mse/r) s 80 0.23 0.87 22.28 13.93 46.56 63.92  0.03 0.05 0.02 0.002
Table 1. Continued Y Jgd aals
MS Sl o 5 SiLee
a d?_,:s.f’\’éj:u TR d?,:L;LA: &l> 9, Ol dl;:ﬂu—
63T Relative water content Electrolyte leakage Leaf temperature Seed oil content Grain yield
S.O.V. e df. S NS S NS S NS S NS S NS
Treatment oles 80 153.33* 68.57**  48.12*" 57.57* 3.80™ 2.18* 12.09** 7.42* 956627.71**  1230789.19**
GCA e SpkS S 8 361.51™ 80.55" 55.70™ 138.21* 5.62* 3.35™  26.82*™ 23.70* 1748443.67*  2041570.46™
SCA oS S S S 36 25.54* 29.84  17.07* 13.95* 0.72**  0.83" 217 0.72* 199459.21**  430512.12*
Reciprocals o S sl SO 36 64.49* 28.45™  24.02* 19.31* 225 0.84™ 5.30** 2.26™ 474917.44**  483349.10™
(Mse/r) s 80 14.87 11.96 1.39 1.35 0.11 0.56 0.79 0.14 17219.80 24039.89

*and **: Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant
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Table 2. Estimation of general combining ability effect of parents for 10 agronomic and physiologic characteristics of rapeseed using
Griffing’s method 1 under stress (S) and non-stress (NS) environments

AU s, sl (o sle) & 5 plis | S 3 ey Sl (o l) cpm s b (6,5 @l3)038 055
3 4, Days to flowering ~ Plant height (cm)  No. Siliques per plant Silique length (cm) Thousand seed weight (g)
o
@O Parents NEC R C g o5 e I S5 o5 NN S
. S NS S NS S NS S NS S NS
9 Opera (1) 11.1* 9.4 19.5* 11.8* -6.7 11.4* 0.65* 0.52* -0.4** -0.3"
,“\; Parade (2) 7.1* 5.5% 15.4* 11.8 -9.0™* -0.8™ 0.14*" -0.12* -0.6** -0.2*
Licord (3) 12.5* 9.5*" 18.0** 12.3* 8.1 12.1* 0.41™ 0.41* -0.4* -0.2*
4 Amica (4) -2.4% 0.2 11.8* 5.0* -0.3" 4.0m 0.08" -0.04™  -0.4* -0.3*
fl Comet (5) -3.6" -1.0™ 5.8 0.2" 25.0* 2.7 -0.09" 0.25* 0.1 0.0™
-% Shiralee (6)  -3.0™ 2.6 -8.0™ -8.0™ 3.6 -14.3™ 0.15* 0.30™ 0.4™ 0.4*
- Dalgan (7) -8.3* -8.1™ 3.4° -4.6™ 11.4* -1.9m -0.08" 0.05™ 0.6™ 0.6
B Kabel (8) -6.4 -4.8™ -28.0™ -12.5* -19.1™ -11.7* 0.58™ 0.30*" 0.3*" 0.1**
oy RGS003 (9) -7.1** -8.1* -37.8  -16.02"*  -13.0*" -1.5m 0.37* 0.04"s 0.5** 0.1*
\g S.E (gi) 0.11 0.21 1.05 0.83 1.52 1.78 0.04 0.05 0.03 0.01
. S.E (gi-gj) 0.16 0.31 1.57 1.24 2.27 2.66 0.06 0.07 0.04 0.01
Aoy ) 50 Jlea! cla..:):)\:s'.u eyt
s g &S

*and ** : Significant at the 5% and 1% probability levels, respectively.
ns: Not- significant
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Table 2. Continued. Y Jgd> aalsl

AV Ul o) o jles FF-Y ol "5 § Jlg5 (8 5 dloxe”

(1) 8 OT s gomn (1) G i (51 8 ol 4 53) 5, gl (1) &ls 55 Ol e ()Lﬁ)ar;‘,l._f)d\::f{l..&
S, Relative water content (%) Electrolyte leakage (%) Leaf temperature (°C)  Seed oil content (%) Seed yield (Kg/ha)
Parents o S o I 2 o S oS S o I 2
S NS S NS S NS S NS S NS
Opera (1) 1.9m -4.0* 2.1 -2.5% -0.1m -0.8" -1.77 2217 -157.17 -167.6™
Parade (2) 4.2 0.1 -1.7* 2.1 0.8 -0.3m -0.7* -1.0™ -324.4* -285.7*
Licord (3) 3.0* 2.3 1.8 -2.6™ 0.7 -0.1m -0.3"s -0.6** 89.3* -301.9*
Amica (4) 3.1 -1.1ms 0.3 -3.7* -0.3* 0.1 0.4 0.6™ -184.9** 50.4"
Comet (5) 0.4 1.10s 0.1ns 0.4 0.2 -0.2m 2.6 1.3* 310.4™ 319.8"
Shiralee (6)  -1.9™ 2.108 -0.1m 1.7+ 0.3 0.6 0.8 0.3 30.0m -208.7*
Dalgan (7) 3.8 2.5* 3.4 3.5" -0.0m 0.4* -0.2m 0.8 617.4* 425.0™
Kabel (8) -6.9** 0.7"¢ 0.3 3.4* -0.8"* 0.4* -0.9* 0.4* -354.8*" -341.8™
RGS003 (9)  -7.5* 1.0 1.5 1.9* -0.7* -0.1m -0.0m 0.2* -26.1™ 510.5™
S.E (gi) 0.86 0.77 0.26 0.26 0.07 0.17 0.20 0.08 29.16 34.46
S.E (gi-gj) 1.29 1.15 0.39 0.39 0.11 0.25 0.30 0.12 43.74 51.68
Loy \ }b J&b‘clau):)‘bk;lu »..,._5}74.32**)*
Dlsgme S

*and **: Significant at the 0.05 and 0.01 probability levels, respectively.
ns: Not- significant
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Table 3. Superiors hybrids, specific combining ability (SCA) effect and mean of top crosses for ten agronomic and physiologic
characteristics of rapeseed under stress (S) and non-stress (NS) environments

BN ok BTN ok SN ol ESTR ol
Hybrid SCA Mean  Hybrid SCA  Mean Hybrid SCA Mean Hybrid SCA Mean
Trait S S s NS z5,4 Trait Cdeo S x5 NS s5,é
1x2 104* 184.50 1x2 7.2 197.42 1x8 3.1 21.83 1x8 -1.6" 21.70
AUy, Ix5 0 -39% 159.50 1x4 -4.3** 180.63 (hoyd) S s 2%9 4.1 22.32 3x6 -2.9* 21.01
Days to flowering 2x7 3.7 151.00 2x5 -6.4** 173.34 Electrolyte leakage (%) 4 x5 =30 23.87 4 x5 2.3 16.84
2x9  -39* 152.00 2x9 -5.7 167.08 4x8 -2.0 25.29 4x8 -4.3* 17.80
S.E. (sij) 0.30 - 0.59 - 5x6  -1.6° 2509 5x6 35 2094
o sy 3XT 1847 18329 2x8 158° 194.07 S.E. (sij) 0.75 0.73
. S IR 309 14,0 13766 3x9 155"  190.70 _ P x5 08" 2548 2x4  -10° 30.38
Plant height (cm) 7x9 2187 8735 7x9 1027 14819  CFhendSaske o4 gge 9597 . i
S.E. (sij) 2.9 236 Leaf temperature (°C) 3x9 127 24091 - - -
G5 ey ol I X4 1727 100.63 1x4 231" 170.48 S.E. (sij) 0.21 0.47
No. siliques per plant 3x5 234" 146.88 3 x7 16.0™ 15824 ( - 1x6 1.5* 46.18 3x9 0.7 43.07
3x7 258" 13563 5x7 181"  150.99 LY EROR 3x9 247 4757 4xT 137 47.02
S.E. (sij) 4.32 5.06 Sced oil content (%) 4x9 120 4709  4x9 117 4628
(sl s dsb 1X7 0357 6.02 x4 0300 5094 S.E. (sij) 0.56 0.24
Silique length (cm) 3x5 040" 581 - - - x5 67597 29398 1x4 551.9° 3970.73
3x7 029 5.72 - - - 2x5 4476 25442 1x5 3569  4045.14
S.E. (sij) 0.11 0.13 2x8  247.6" 16790 2x6 5165 3558.11
(pf) alsylmojs 3%X6 0.2 3.57 2x7 0.6" 3.96 (LS s pf,l,_f) als See 3%x5 597.2* 31075 2x8 329.9** 323841
Thousand seed weight (g) 3x9 03" 3.76 3x6 06" 3.85  Seedyield (Kgha') 3x7  537.1** 33544 2x9  631.0" 4391.87
4x6 04" 3.79 3x9 0.2* 3.16 3x9 309.2**  2483.0 3x5 283.7**  3837.65
S.E. (sij) 0.08 0.03 6x9 317.4 24319 3x7 717.4*  3376.63
(o3 &€ s T e 2x6 7.0 81.70 2x8 5.6* 88.80 - - - - 3x9 484. 7 422943
. P E Dl S 309 600 7377 3x9 55 86.50 S.E. (sij) 83.12 98.21
Relative water content (%) ) ) ) 5%6 7 3 92.84
S.E. (sij) 2.44 2.19

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 4. Estimation of genetic parameters for different traits using Hayman’s method
under stress (S) and non-stress (NS) environments

BYSE IRt Cu:)l G5 dlas Jsb 058
S s CEBL Nt «la)lza
Days to Plant No. siliques Silique Thousand
flowering height per plant length seed weight
Parameter Fabyl S NS S NS S S NS S NS
D 222 284" 1333 448 613" 0.5** 0.1 0.9 0.4
Hi 80™ 69 985" 407 1095** 0.2* 0.1 0.1 0.3
H> 54* 48 476* 285* 735** 0.1** 0.01 0.1 0.3**
F -11 122* 145 98 237 -0.05 -0.1** 0.02 0.1
E 0.4 0.9 22 21 46 0.03** 0.05** 0.02** 0.0
h? 55 62** 124 353* 67 -0.01 0.0 0.1** 0.4**
(Hi/D)V2t 0.60 0.49 0.86 0.95 1.34 0.66 0.75 0.36 0.87
R(Y:, WtV # 0.1 0.7** 0.1 -0.6 0.0 0.3 0.2 -0.8* -0.8"
(H2/4H) § 0.17 0.17 0.12 0.18 0.17 0.18 0.03 0.19 0.22
[(4DH1)1Z + I/ZFL/
[(4DH1)'2 - 1/2F] 0.96 155 1.07 1.12 1.16 0.93 0.49 1.03 1.10
H?, 0.90 0.88 0.86 0.72 0.62 0.81 0.78 0.92 0.71
Table 4. Continued. F Jsd aals
(S somn S sles Ol als s Shes
&L 0T S &£, $ls e,
Relative Electrolyte Leaf Seed oil Seed yield
water content leakage temperature content
Parameter i)l S NS NS S S NS S NS
D 36™ 42m 23" 14" 13" 4™ 406695" 642622
H, 37 33" 40™ 1.7 5 3™ 505077 1025299
H, 22" 19m™ 25" 1.2* 3" 2° 364796* 792406
-26™ 427 8 0.67 9 -0.1 162220 429472
E 15™ 20" 1.3 0.11 0.8 0.1 17042 34376
h? 9 8 0.2 2.0" 4 3= 44557 1149665
(HI/D)I/Z’r 1.01 0.89 1.32 1.10 0.59 0.86 1.11 1.26
R(Y,, W+V))* -0.3 -0.9** -0.0 0.1 0.3 -0.6 -0.2 -0.8**
(Hy/4H)) S 0.15 0.14 0.16 0.17 0.15 0.19 0.18 0.19
[(4DH1)1Z +1/2F]/
[(4DHy)™ - 1/2F] 0.70 1.80 1.13 125 184 098 120 130
H?, 0.66 0.21 0.67 0.60 0.67 0.76 0.64 0.49

L;L&Q&a C-Loi BL) C,.:JLG le E Ja.?u J,JL_)‘) F 6:-;_‘}1,:.9 9 ‘ff._v“}é‘ ;‘ J.‘Ls.la ;\ 4H2 }Hl C,:...“.G J,JL_J\) D ;;"L"‘l‘_}él J.Jb_)lj
S R PN VI P FU S PNy PJERSEI N PG S PR <A S
Hznsﬁ,ﬂ} Ls,:.:\.;(,jb)
Additive variance: D, Dominance variance: H; and H,, Additive X non- additive Interaction effect: F,

Environmental variance: E, Dominance effect in all loci: h?, Mean of dominance: ¥, Dominance
direction: i, Symetry of dominant and recessive allels frequency: §.
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Fig. 1. Wr-Vr regression line of different characteristics in rapeseed under stress
environment
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