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Table 1. Variance analysis of combining ability for some agronomic traits (Exp. No. 1)

S

" i

Mean of Squares Solas C..W;L

YTAY Liud of sl VA qu-').l.!_,d'l‘.i

T amys  asyenss dab < plii ) b i s e 05 als 3 Slas TSR T ey 3 s
5.0.V. il il wlie df Growth Plant height Head diameter 1000 seed Grain yield 0Oil % Qil yield
duration weight

Replication 83 1 0.134™ 4979.340%# 7.20™ 2916.300** 0.827" 8.622™ 0.106™
CMS taaals 2 63.170** 60.498™ 0.37™ 74.269™ 1.151™ 48.328** 0.412*
Restorers (R ) as £ 5 6 30.883** 128.363%+ 1.05™ 124 810™ - lLoe™ 50.731** 0.313*
CMS xR Wals 850 x Waesle 12 10.965™ 101.614** 1.34™ 65.426™ 0.541™ 2.886™ 0.134™
Error s 20 7.383 32.858 1.96 112.583 0.690 207 0.121
CV.% DA i o 3.08 3.63 931 19.04 21.67 332 20.64

* and **: Significant at 5% and 1%, respectively. A3V g doy30 pa 3 gls e oS *E

ns: Non significant. Sagan 508

tyv



oWt

s

Vs poser oS

v .|‘;

(Al Dl rges 8 5 LY J s

Table 2. Estimated general combining ability for some agronomic traits (Exp. No. 1)

(u&uuuuuuL%W .c.&mrmu, C.Lu\rm &_uu_bbo&.ﬁ t_uu\.b}h Dwux_urhub Dvu;ub)h
(Growth duration Plant height Head diameter 1000 Seed Grain vield Oil % Oil vield
(days) (cm) {cm) weight (g) (tha™) (tha”)
2 @ 2 2 2 2 2 2@ o 2 @ o Z o o z o o z o o
2 2 F 9 S E R PECEE 2T E B EE BB
=] = = = = = d
Females ol
CMSIY 91 291 103.30 15821 0.46 106,20 1528 0.19 101.20 3769 197 1033 1164 033 10B.60 44.65 i28 16300 1.874 01y 1113
CMs31 87 -1.09 98,76 159.5% L81 115 14.97 -0.10 W4 32 30.2% 0.56 101.0 3677 -0 lo 9593 41.24 2213 85.09 1340 -0.14 91.45
CMSB60/32 87 -1.09 98.80 15548 -227 98.60 14.98 -0.09 99.40 5319 -2.53 955 3659 -0.17 95.50 4421 084 101 .90 1638 -0.05 97.30
Males £y
R-14 87 -1.09 PiR 158 39 064 1004 15.06 -0.010 w9 5599 0.270 1005 3337 -0.500 87.1 44.58 1.210 1028 1.466 -0.220 871
R-43 92 3907 104.4 185.20 7404 i047 14.30 -0.7170 949 35.92 0200 100 4 4373 0340 1141 48 05 4682 110.8 209 0.412 1245
R-60 3¢ 0967 1010 13298 -4.766 97.0 1331 0240 101 .5 47 41 -R.310 8351 3548 -0.287 8925 427 -0.658 985 1.530 -0.150 909
R-72 85 -3.093 96.5 15931 1 564 1010 1330 0228 101 % 55.04 -0.680 98.% 4192 0.359 1094 3999 -3.378 9212 1.74% 0.064 1038
R-74 B6 -2.09% 7.6 158 43 0.684 100.4 1539 0318 1021 5792 2190 103.9 3383 -0.430 883 42 78 -0.588 98.6 1.460 -0.220 86.7
R-#2 88 -0.093 999 150 97 -6.776 957 15.43 0.358 1021 34 .98 -0 740 9B7 4067 0.234 106.1 40.05 -3318 923 1672 -0.010 99.3
R97 &9 0.907 101.0 139 06 1244 100 8 14,72 -0.350 97 60 6278 T058 1127 3933 0100 102.6 15.4] 2.042 1047 1.816 0.132 107.8
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Table 3. Variance analysis of combining ability for some agronomic traits (Exp. No. 2)

Mean of squares

AN <

il 3 Slas OF 4 ey r.wwu.»u.\h.rh

St a2 sy 02 s als yi5a O
S.0.V. b s df Growth 1000 Seed Grain yield 0il % Oil yield
duration weight
Replication A i 0.008" 141.940™ 2.240™ 0.874™ 0.902*
CMS Waale 2 52.247+% 213.680%+ 0.589™ 4.930™ 0.081™
Restorers ots £ 5t 6 47.390*+ 309.160%* 4,127%* 48.272%% 1.376%*
CMS XR Wols £ 5 x tassls 12 T767** 61.956™ 1.210™ 2.704% 0.271™
Error (e 20 0.866 40.239 0.582 6916 0.134
C.V.% A ki s 1.05 11.45 2384 5.91 25.23
*k ok

* and **: Significant at 3% and 1%, respectively.

ns: Non significant.
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Table 4. Estimated general combining ability for some agronomic traits (Exp. No. 2)

s esss Jsb ala e, als s Slee NSRS DB Shee
Growth duration (days) 1000 Seed weight (g) Grain vield (tha™) Oil % Oil yield (tha™)
e Y > N > > >
Females osle
CMS19 91 28 103.2 58.90 347 106.3 3423 0.22 107.0 43.95 -(.55 98.8 1.537 0.09 106.1
CMS31 87 -1.2 98.6 56.19 0.76 1014 3.021 -0.18 94.4 45.13 0.63 1014 1.398 -0.05 96.5
CMS60/52 87 -1.2 986 31.19 -4.24 924 3153 -(.05 98.6 44 .43 -0.G67 99.8 1413 -0.04 975
Males by
R-201 84 -4.2 952 48.30 -6.93 875 2.582 -0.62 80.7 43.98 -}.52 98.8 1.125 -0.32 7.6
R-217 89 0.8 100.9 60.43 5.00 109.0 3709 .51 1159 45.90 1.40 1031 1.697 025 117.1
R-219 90 1.8 102.0 51.60 -3.83 931 3263 0.06 102.0 41.56 -2.94 934 1.323 -0.13 91.3
R-232 87 -1.2 98.6 53.43 -2.00 96 .4 2,951 -0.25 92.3 46.74 2.24 105.0 1.368 -0.08 94 4
R-254 85 -32 96.4 48 51 -6.92 87.5 1.943 -1.26 60.7 40.00 -4.50 89.9 0.754 .70 52.0
R-250 91 2.8 103.2 68.34 12.91 123.3 4.542 1.34 142.0 47.83 333 107.5 2.274 0.82 156.9
R-231 91 2.8 103.2 57.17 1.74 103.1 340 0.2 106.3 4551 1.01 102.3 1.603 0.15 110.6
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Table 5. Variance analysis of combining ability for some agronomic traits (Exp. No. 3-1)

Mean of Squares ol e Q.Wh_.u.

ST sy gyessdsb < g phas| b 3 Gis 5lpa 05 wla s Shas F A Ay G313 Sdes
S.0.V. e df Growth Plant height Head 1000 seed Grain yield Qil % Oil yield
duration diameter weight

Replication EPS 1 3.375™ 1666.700** 0.042" 0.065™ 2.350* 14.963™ 0.320*
CMS taale 1 5.042™ 48.160™ 1.042% 235.940* 0.119™ 0.605™ 0.019"™ <
Restorers (R } taits 55b 5 23.142+% 209.670™ 3.542™ 6.534™ 1.234* 5.384™ 0.329*%* ~
CMS XR osts 35k x baeale 5 3,742 91.467™ 2.342™ 69.296™ 0.310™ 7.557™ 0.141™
Error s 11 5,102 132.303 2.769 32.02 0.315 7.614 0.060
C. V% A kS s 258 6.97 9.62 9.32 11.01 5.66 9.85

* and **: Significant at 5% and 1%, respectively. Aes3 N g o330 phi 3 sl e i b k4

ns: Non significant. Mo gas i NS
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Table 6. Estimated general combining ability for some agronomic traits (Exp. No. 3-1)

R s sk G plei Gb ki o jle 055 <is 3 Slae NGRS P03 Sas
Growth duration Plant height Head diameter 1000 Seed Grain yield Qil % Grain yield
(days) (cm) {cm) weight (g) {tha!) (tha™)
e £ 8 8 § 8 8 £ 8 8 F 8 2 £ g8 9 2 2 g9 £ 8 g
Lines E > > 8 >oo®» B8 » > B » = B > > B » » B »
Ferales [T
CMS1Y 87 -0.708 992 163.50 -1.42 951 17.50 0.21 102 63 83 313 1109 502 -0.070 973 48.91 016 1007 2451 0028 978
CMS31 88 0.292 003 166.33 1.41 1009 17.08 <021 98 & 57.56 -314 100.0 516 0.071 100.0 48.59 016 100.0 2.507 0028 100.0
Males Lo
R-448 i) -1 Tod 981 17025 5.33 1032 16.50 079 954 60 R1 01l 1057 526 0171 101.¢ 50.26 1.51 103.4 2632 0.153 105.0
R-47 86 -1.708 981 173.25 %.33 051 17.00 -0.2% 983 61,19 0.49 106 3 494 -0.148 958 46.93 -182 96.6 2321 -0.158 92.6
R-67 BE 1.292 W03 165.50 058 100.4 17.75 G.46 102.7 59.25 -1.45 029 331 0219 1029 48 83 0.08 1003 2588 0.109 103.2
R-87 92 4292 1049 166.00 1.08 100.7 1675 -0.54 969 6175 1.05 107.3 549 0.400 106.4 49.57 0382 162.9 2727 0.248 108.8
R-103 86 -1.708 g8.1 162 00 292 982 19.00 171 1069 6213 143 1079 551 04158 1067 4793 -0.82 986 2640 Q.161 1053
R-220 143 0.292 1003 152.00 -12.92 922 16738 -0 54 96 9 5906 -1.64 1026 4.04 -1.054 782 48.96 0.21 1008 1.966 -0.513 784
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Table 7. Variance analysis of combining ability for some agronomic traits (Exp. No. 3-2)

Mean of Squares ~ Zila c..Wcr.

$iTar)ys  hupyeysdsb £ g gl b ki wla ylie 0)y als 3 Slas REITE ST 303 Sas
5.0.V. Sl s df OE@: Plant height Head 1000 seed Grain yield Oil % Oit yield
duration diameter weight

Replication SIS 1 0.563™ 272.250™ 0.250™ 1.891% 0.069™ 0.253" 0.018™
CMS Leesla 1 85.303%* 2.250™ 2.250™ 301.891*# 3.980%* 15,7417 1.409**
Restorers (R) Wols &3y 3 5.896* 479 420" 6.750** 41.672"™ 2.001** 4.508™ 0.530*
CMS XR Lobs 5L x Laesls 3 6.226% 30417 4.083* 149234+ 1.439* 6.817" 0.457*
Error 193 7 1.277 358.821 0.679 12.837 0.227 9.414 0.084
C.V.% T 1.26 11.17 481 6.01 9.03 6.40 11.40

* and **: Significant at 3% and 1%, respectively.

ns; Non significant.

¥

.L..\Lu_,x....luuno”r\uuu_u,hv(f.dﬂ\j” 3

S e e 1TIS

LAY



Casld

7

1343 ot pee S

e g

.

(FY 2alesT) Slio agas oS 5 bl A J gt

Table 8. Estimated general combining ability for some agronomic traits (Exp. No. 3-2)

s e dsk < il Gib wls e 05y 5is 5 Sles Es Ay oFay 2 Shes
Growth duration Plant height Head diameter 1000 Seed Grain yield Oil % O1il yield
(days) (cm) (cm) weight (g) (tha™) (tha')
Y s 3 & § 8 8 F£ 8 8 5§ 8 8 % 8 9 5 389 9z 3¢9
Lines g > o g2 > i g b - g > o= £ = b B > b= B > >
Females [FYE1M
CMS19 92 231 1326 170.0 0.40 100.2 L7 50 037 1022 6394 433 107.3 5777 0.5 1085 48,92 099 102.1 2.836 03 17
CMSBa0/52 87 -2.70 97.0 1693 -0.3% 998 16.75 -0.38 978 5525 -434 92.7 4.780 0.5 90.6 46.94 -0.93 978 2243 0.3 BE 3
Mades "y
R-45 89 -0.70 992 1778 815 1048 17 50 0.37 1022 58.50 -1.09 982 5638 04 106 % 4879 0.86 1018 2.786 0.246 1097
R-5% 90 031 1003 179.0 9.40 105.5 875 1.62 109.5 9.6y 010 100.2 5991 0.7 1135 48.05 012 100.2 2884 0.340 1135
R-102 89 -0 70 982 1558 -13.90 918 15.75 -1.38 91.9 56.25 -3.3 94.4 434 -0y 521 43.48 Q.35 101.1 1097 -0.440 826
R-244 N 1.3} 101.5 166.0 <350 979 16.50 -0.63 96.3 63.94 435 1073 3.151 0.1 975 46.41 -1.52 96 B2 2.3% -0.150 M1

LAL
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