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ABSTRACT

Given the importance of estimating combinability, heritability, genetic variance components and gene
performance in designing breeding programs, an experiment based on the linextester method with fifteen
hybrids of oilseed rape derived from crosses of five average yielding cultivars includes SPN3, SPN9,
SPN36, SPN30, DH4, with three spring and high yielding testers (SPN34, RGS003, SPN1) was performed
using a randomized complete blocks design with two replications. The differences between hybrids for all
traits, except flowering time, were significant. In the genetic control of traits, the importance of addictive
effect of genes for all studied traits were estimated except for stem diameter and grain yield. The general
heritability of the traits was very high and was estimate from 86.03% for stem diameter to 98.53% for the
days to end of flowering. Minimum and maximum of the private heritability were also moderately high for
the studied traits were56.83% and 91.63% for stem diameter and number of branches, respectively. Among
the studied genotypes, SPN1 as a tester and DH4 and SPN30 as lines had the most combinability. Due to
the superiority of DH4xRGS003 <RGS003xSPN36 and SPN30xRGS003 hybrids, they can be
recommended for hybrid cultivars production in the future breeding programs.
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Table 1. Physiochemical properties of the experiment site soil.

Specifications Sampling depth
(centimeter)
0-30 30-60
Electrical conductivity (dS/m) 1.390 1.190
pH 7.300 7.100
Percentage of neutralizing substances 8.190 8.380
Moisture percentage of saturated soil 36 38
Organic carbon percentage 0.870 0.970
Percentage of total nitrogen 0.090 0.040
Absorbable Phosphorus (mg/kg) 14.700 15.600
Absorbable Potassium (mg/kg) 171 139
Clay percentage 31 26
Silt percentage 44 45
Sand percentage 25 29
Soil texture Loamy clay Loamy clay
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Table 2. Analysis of variance based on the line x tester crossing and estimation of relative contribution of
lines, testers and their interaction from total variance for traits studied in oilseed genotypes.

Mean Square (MS)
S.0.V DF Days to Days to Day to Flowering  Days to Plant Number Stem Number of  Grain yield
germination  flowering end duration  maturity height of diameter ~ pods per
flowering branches plant
Block 1 0.133™ 10.800™ 10.800™ 0.0001™  10.800™ 8.533™ 0.161 0.422™ 151.425™ 7363.333"
Crosses 14 13.033™ 23.205™ 19.248™ 1.062" 8.133"  92.333" 0.384" 1.300° 1684.901™  11631.905™
line 4 4.117™ 11.383° 8.617" 0.717™ 4483°  151.500"  0.505" 1.190™ 3645911  6695.000"
tester 2 60.933" 92.233™ 84.033" 0.233" 36.433"  25.233m 1.2417 1.479" 688.729"  17203.333"
Linex 8 5.517™ 11.585° 8.367" 1.442™ 2,683 79.525™ 0.110™ 1.310° 953.439"  12707.500"
Tester
Error 14 2.348 3.157 1.086 1.357 1.086 9.533 0.150 0.424 336.680 1577.619
CV% 11.91 0.56 491 0.46 298 9.20 7.73 15.01 18.59
1.09
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ns, * and **: Not significant and significant at 5% and 1% of probability levels, respectively.
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Table 3. Variance components estimations of average degree of dominance and heritability of studied
traits in oilseed genotypes.

Days to Days to Day to Days to Plant Number Stem Number  Grain yield
germination  flowering end maturity  height of diameter  of pods
flowering branches per plant
Va 20.708 35.176 32.670 14314 99.878 0.600 0.862 2323.504 8620.159
Vb 1.585 4351 3.640 0.799 34.996 0.001 0.443 308.380 5564.940
(2Vp/Va)>? 0.391 0.495 0.4721 0.334 0.837 0 1.014 0.515 1.136
VG 22.293 39.527 36.310 15.113  134.874 0.580 1.305 2631.884  14185.099
VP 23.467 41.105 36.853 15.656  139.640 0.655 1.517 2800.224  14973.908
h’s 95.000 96.160 98.530 96.530 96.590 94.50 86.030 93.990 94.730
h’y 88.250 85.580 88.650 91.430 71.530 91.630 56.830 82.980 57.570
S%Gea 10.354 17.588 16.335 7.157 49.939 14.920 0.431 1161.752  4310.079
S2sca 1.585 4351 3.640 0.799 34.996 0.001 0.443 308.380 5564.940
S%ea/ 6.534 4.043 4.487 8.690 1.427 14.919 0.973 3.767 0.775
S%sca
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*: Heritability is computed on the basis of treatments mean, not on plot unit.V,: additive variance, VD: dominance variance,
(2Vp/Va)"3: average degree of dominance, h’s: broad sense heritability, h%: narrow sense heritability, Vs: genotypic variance, Vp:

phenotypic variance, S%Gca/ S%sca: gene action.
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Table 4. Effects of general combining ability of lines and testers on the studied traits in oilseed genotypes
and their standard errors.

Days to Days to Day to end Days to Plant Number of Stem Number of  Grain yield
germination flowering flowering maturity height branches diameter pods per
plant
Line SPN3 -1.067™ -0.800™ -0.600" -1.533" 1.000™ 0.453" 0.434™ 17.053° 36.000°
SPN9 1.267™ 2.200™ 1.067" 0.800™ -3.000" -0.413" -0.417" 4.787" -30.667™
SPN36 -2.400™ -4.467" -3.933™ -2.200" -15.000™" -0.480™ -0.887" -55.013™ -100.667"
SPN30 0.933" 1.200™ 1.733" 2.133" 12.000™ -0.347° -0.482" -37.414™ 26.000"
DH4 1.267™ 1.867" 1.733™ 0.800™ 5.000" 0.787" 1.342" 70.587"" 69.334"
SEL 0.626 0.725 0.425 0.425 1.261 0.158 0.266 7.491 16.215
SE.(gi-gi) 0.885 1.026 0.602 0.602 1.783 0.224 0.376 10.594 22.932
Tester SPN34 -8.267" -10.133" -9.467" -5.733" -3.467" 0.773* 0.691° 36.293" -182.667"
RGS003 -2.667" -3.333" -3.466™ -2.933" 7.333" 0.853* 1.071™ -7.466" 41.334™
SPNI1 10.934™ 13.466" 12.933" 8.666" -3.866™ -1.626" -1.762" -28.827" 141.333"
SEr 0.485 0.562 0.330 0.330 0.976 0.122 0.206 5.802 12.560
SEx(gi-gi) 0.685 0.795 0.466 0.466 1.381 0.173 0.291 8.206 17.763

oy Sy g oy gy ok 5 (54l Sre g (g I cire pas saims lid s a4 *FF g * gns
ns, * and **: Not significant and significant at 5% and 1%, of probability levels, respectively
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Table 5. Effects of specific combining ability in crosses of rapeseed varieties on the studied traits in
oilseed genotypes and their standard errors.

Linex Tester Days to Days to Day to end Days to Plant Number of Stem Number of Grain
germination flowering flowering maturity height branches diameter pods per plant yield

SPN3xSPN34 -0.533™ -0.600" 1.400™ -0.467™ 6.400° 0.347"™ -2.200" 48.987" -12.000"
SPN9xSPN34 1.133" 1.400" -0.267™ 1.200" 8.400™ 0.013™ -0.763™ 10.053" -35.333"
SPN36xSPN34 0.800" 2.067" 1.733" 1.200" -5.600" 0.080™ 1.055" 24.053" -105.333"
SPN36xSPN34 0.467" 0.400" 1.067" 1.867" -0.600™ -0.653" 1.252" -13.547™ 118.000™
DH4xSPN34 -1.867™ -3.267" -3.933™ -3.800" -8.600" 0.213" 0.655" -69.547" 34.667"™
SPN3xRGS003 -1.333™ -1.000" -1.600" 0.133™ -11.000™ -0.693" 0.792" -47.333" -74.000"
SPN9x RGS003 1.333™ 2.000" 1.733" 0.800"™ 3.000" -0.027" -1.075" -19.867™ 12.667"™
SPN36xRGS003 -4.000™ -7.333" -5.267" -2.200™ 11.000™ 0.240"™ -0.533™ -7.267" 172.667"
SPN30xRGS003 -1.333™ -1.000" -1.933" -1.533™ -15.000™ 0.307"™ -0.128™ 12.133" 96.000"
DH4xRGS003 5.333" 7.333" 7.067" 2.800% 12.000™ 0.173™ 0.944 " 62.333" -207.333"
SPN3xSPNI 1.867" 1.600" 0.200" 0.333™ 4.600™ 0.347"™ 1.409" -1.653™ 86.000™
SPN9xSPNI -2.467" -3.400" -1.467™ -2.000" -11.400™ 0.013™ 1.838" 9.813" 22.667"
SPN36xSPN1 3.200° 5267 3.533" 1.000" -5.400" -0.320"™ -0.522™ -16.787™ -67.336°
SPN30xSPNI 0.867" 0.600" 0.867" -0.333™ 15.600" 0.347"™ -1.125 1.416"™ -214.000"
DH4xSPN1 -3.467" -4.067" -3.133™ 1.000" -3.400™ -0.387"™ -1.599™ 7.213™ 172.667"

SEj, 1.083 1.256 0.737 0.737 2.183 0.274 0.460 12.975 28.086

SE(ig-kl) 1.532 1.777 1.042 1.042 3.088 0.387 0.651 18.349 39.719

B )3 G g oy iy sk j (4l Jxe g (5 lo cire pas snias i oS5 a4 FF 9 * gns
ns, * and **: Not significant and significant at 5% and 1%, of probability levels, respectively
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