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ABSTRACT

This investigation was conducted to study the mean performances of 10
parental lines of canola and the F; hybrids among them. Complete diallel crosses
mating design were used to obtain 45 F; hybrids and 45 F, reciprocal hybrids at three
environments. These environments were: El-Gamalia 2002/2003 (E;), El-Serw
2002/2003 (E;) and El-Serw 2003/2004 (E,). Different vegetative, yield traits and
oil percent were studied. In the same time, the nature of association among pairs of
studied traits were evaluated.

The presence of significant variation which noticed among all studied traits
makes it possible and necessary to compare the means of all genotypes to evaluate
their performances. However, the inbred line 325 (Ps) appeared to be the earliest, while
the parental line Serw s (P2) was the tallest and the best parent for N.se./sil. The line
Serw 37 (P3) had the larger N.pr.br./pl., whiie the line Serw 4 (P1) started its flowering
branches lower than the earlier parents and it was the largest for S.Y./pl.. The Line 164
(P10) was the best parent for 1000 S.W.gms. and oil %. The Line Serw gg (Ps) was the
best for N.sil./pl.. The combined data showed that the hybrid between P4 x P7
produced more oil % of 46.7 %, while the hybrid between P1 x Pg produced the less oil
of 36.7 %. The results aiso showed that the N.se./sil. and N.sil./pl. were very effective
in the determination of S.Y./pi. in grams, while 1000 S.W.gms. trait was less effective.
Therefore, selection for more N.sil./pl. and more N.se./sil. could increase the yield.

The most desirable ron and ry correlations were obtained among S.Y./pl.
gms. and N.sil./pl. which showed positive and significant values. Therefore, these two
traits showed a desirable association. This finding indicated that selection program to
increase one trait would, indeed, increase the other. It could be aiso mention that all
negative rpn and ry correlations were insignificant. This result indicated that this type of
association was not important, where the values of rpn and 1y correlations were smail.
The negative rph and rg correlations between 1000 S.W. gms. and N.sil./pl. indicated
that when plant had more siliqua, the size and weight of seeds become less.

INTRODUCTION

Kandil et al. (1996) evaluated four parents of canola and six F,
hybrids among them. They found significant differences among the parents
and their F, hybrids for N.pr.br./pl., N.sil./pl., S.Y./pl. and S.Y./m? traits, while
1000 S.W. and Oil % were not significantly different. In this respect, Hammad
(1998) evaluated 15 F4 hybrids and their parents. He noticed the presence of
significant variations between these genotypes for N.pr.br./pl., P.H.cms.,
N.se./pl., 1000 S.W. and S.Y./pl.gms traits. Similarly, Riaz et al. (2001) found
that the magnitudes of variances among inbred lines and their F, hybrids over
two locations were significant for P.H. and D.M. traits. In the same way,
Teilep (2003) and Kassab (2004) studied different F, hybrids of canloa and
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their parents. They illustrated the presence of variation among these
genotypes for D.50%f., D.M., P.H., N.pr.br./pl., N.se./sil., N.sil./pl., 1000 S.W.
and Qil % traits.

Many authors studied the mean performances of F; hybrids of
canola ameng them, Kandil ef al. (1996), Halaka (2000), Teilep (2003) and
Kassab (2004). They obtained high performances F, hybrids of canola,
although the exhibited mean values differed among them.

Concerning phenotypic and genotypic correlations in canola, Hamed
(1993} found that pod vield trait was significantly correlated with oil % (0.98)
and protein yield (0.97) traits. He also added that seed yield trait showed
highly significant correlations with pod yield (0.94), biological yieid (.80) and
strew yield (0.72). In this respect, Ozer et al. (1999) obtained positive values
of correlations among S.Y./pl. gms and each of: D.50% f., P.H., N.pr.br./pl.,
N.sil./pl., N.se.fsil., 1000S.W. and ocii % traits. On the other hand, El-Baz and
El-Shakhess (2001) reported negative and significant phenotypic and
genotypic correlations among P.H. and cil % which were: -0.33 and -0.37,
respectively.

in another study by Sharief and Keshia (2002) and Maria ef al,
(2003), they found positive and significant correlation coefficients between
P.H. and each of: oil %, S.Y.ffe. and 3.Y./pl.. On the other hand, Marinkovic
el al. (2003) observed negative and significant correlation coefficients
between S.Y./pl. and each of. P.H. {(-0.303), H.f.br. (-0.27) and N.pr.br./pl. (-
0.08). In addition, Teilep (2003) and Kassab (2004) reported that positive and
significant correlation between 1000 S.W. and days to first ficwer, while it was
negatively and significantiy correlated with N.or.br./pl..

MATERIALS AND METHODS

The genctic materials used in the present investigation included 10
inbred lines of canola, Brassica napus, L.. The seeds of all inbred lines were
obtained from Oil Crops Research section, El-Serw Agricultural Research
station, Agric. Res. Center, Egypt. These inbred lines were: Serwd, Serwt,
Serw37, Serwb4, Serw98, Serwl101, Serw103, Line325, Line163 and
Line164. In the growing season of 2002, all inbred lines were crossed to
obtain 45 F, and their 45 F,, hybrids through a compiete diallel crosses
mating design including reciprocal hybrids. In addition, the parental lines were
selfed {o obtain additional amounts of seeds for further investigation.

Ali (100) genotypes were evaluated at the three environments: El-
Gamalia 2002/2003 (E,), El-Serw 2002/2003 (E;) and El-Serw 2003/2004
(E4). The experimental design was a randomized complete blocks design with
three replications. Each biock consisted cf 100 plots. The plot was a single
row 4.2 m. long and 0.6 m. wide. The agricultural practices were carried out
as recommended for cancla plantation.

The data were recorded on the following traits:

Days to 50 % flowering (D.50%F.); plant height in centimeters
(P.H.cms.); number of primary branches per plant (N.pr.br. /pl.); height of the
first branch (H.f.br.cms.); weight of 1000 seeds in grams(1000 S.W.gms);
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number of seeds per siliqua{N.Se./sil.); number of siliqua per plant{N.sil./pl.);
seed yield per piant in grams (S.Y./pi.gms) and cil percent (oil %).

The analyses of variance for each environment and the combined
analysis over environments were made according to Steel and Torrie (1960)
and Cockerham and Cox {1963), respectively.

Estimation of phenotypic and genotypic correlations between all pairs
of studied traits required, a covariance analyses between all pairs of traits at
each environment and from the combined data over the three environments
according to the procedures as outlined by Singh and Chaudhary (1985).

RESULTS AND DISCUSSION

There are very few studies on canola have done in Egypt. However
the Ministry of Agricuiture has introduced and selected several cultivars. Now,
it is the time to start a serious studies on this crop to evaluate the possibility
of cuitivating it in newly reclaimed lands. Indeed, the investigation will threw a
light about the nature of variation among these lines, the mean performances
and correiations among studied traits.

The genetic materials used in this investigation included 10 inbred
lines which were involved in a complete diallel crosses mating design to
produce 45 F, hybrids and 45 F,, reciprocal hybrids. All genotypes which
included the 10 parental lines and the 90 F, hybrids were evaluated at three
environments: Ei-Gamalia 2002 / 2003, Ei-Serw 2002 / 2003 and Ei-Serw
2003 / 2004, The vegetative, yield, yield component traits and ocii percent
were studied. Therefore, form the economical point of view, the evaluation of
the parental lines and the F, hybrids among them is of paramount importance
specially under several envircnments.

The mean performances of parental lines:

The means of all parental lines for all studied traits at three different
environments and from the combined data over the three envircnments were
calculated and the results are presented in Table 1.

In general, all parental lines showed high performances for all
studied traits at environment E; (El-Gamalia 2002/2003), while the lowest
performances for most traits were obtained at environment E, (El-Serw
2002/2003). This finding was expected because the soil at E; is more fertile
and irrigated by river Nile water , while the soil at E; is poor in fertility, has a
higher level of salinity and irrigated by drainage water.

The means of the 10 parents for D.50%F. ranged from 76 days to
110 days for parent Pg at E; and parent P, at E,, respectively. The combined
data over the three environments for this trait ranged from 83 days to 107
days for parent Py and parent Pg, respectively. These results indicated that
the parent Py was earfier in flowering data than the parent Ps and all other
parents.
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Tahle 1:

The mean performances of parents for all studied traits at the three environments and froum the combined data over the thre
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The results also cleared that P.H. cms. ranged from 212 cms. to 85
cms. for P; at E; and P; at E;, respectively. The combined data over the three
environments for this trait ranged from 168 cms. to 118 cms. for P; and Py,
respectively. These resuits indicated that the P, was taller than Py and all
other parents.

In the same time, the results indicated that N.pr.bra/pl. ranged from
14.2 branches to 5.9 branches for P; at E; and P at E,, respectively. The
combined data over the three environments for this frait ranged from 12.5
branches {o 7.0 branches for P; and Ps, respectively. These results indicated
that P; was the highest for N.pr.bra./pl. than Pz and all other parents.

The means of the 10 parents for H.f.bra. ranged from 5.6 cms. to
54.1 cms. for P, at E, and P; at E;, respectively. The combined data over the
three environments for this trait ranged from 6.4 cms to 44.4 cms for P, and
P, respectively. These resuits indicated that P, started to have flowering
branches near the surface from of soil than P; and all other parents.

The means of the parental lines for 1000 s.w.gms. ranged from 4.2
gms o 2.2 gms. For parent Py at E; and parent P; at E,, respectively. The
combined data over the three environments for this frait ranged from 3.8 gms.
to 2.6 gms. for parents P, and Py respectively. Thus, these findings indicated
that P, was higher in 1000 s.w.ams. than parent Py and all other parents.
Similarty, N.se /sil. ranged from 31.5 seeds to 22.5 seeds for P,at E; and P
at E; and E;, respectively. The combined data over the three environments
for this trait ranged from 29.1 seeds to 23.0 seeds for P; and Ps, respectively.
These results indicated that Pg had more N.se/sil. than Ps; angd ail other
parents.

The resuits indicated that N.sil.fpl. ranged from 647 siliqua to 210
sitiqua for Ps at &, and Py, at E;, respectively. The means from the combined
data over the three environments for this trait ranged from 505 siliqua to 333
siliqua for Ps and Ps, respectively. Thus, these results indicated that Ps was
the highest for N.sil./pl. than Py and alt other parents.

The means of the 10 parents for S.Y./pl. gms. ranged from 53.2 gms
to 17.8 gms for P, at £, and P;and P, at E,, respectively. The combined data
over the three environments for this trait ranged from 43.7 gms. 1o 26.6 gms
for P; and Py, respectively. These results indicated that P, was the highest for
S.¥Y./ph. gms. than Pg and all other parents.

The means of the 10 parental lines for oil % ranged from 43.1 % to
36.4 % for P4, Ps and Py at E; and Py at E;, respectively. The combined data
over the three environments for this trait ranged from 41.5 % to 37.2 % for Py
and Pg, respectively. These results indicated that P, was the highest parent
for oil % than Py and all other parents.

In general, the means of the 1Q parental lines for all studied traits did
not show the superiority of certain parent for all {raits. However, the line 35
(Pg) appeared to be the earliest, while the line Serw; (P;) was the tallest and
the best parent for N.se./sil. The line Serwy; (P3) had the farger N.pr.br./pl.
While the line Serw, (P,) started its flowering branches lower than the earlier
parents and the largest S.Y./pl.. While, the Linesg, (P) was the best parent
for 1000 S.W.gms. and oil %. The Line Serw ¢ (Fs) was the best for N_sil./pl..
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The F, hybrids and their reciprocals:

According to the complete diallel crosses mating design of the 10
parental lines, the resuited 45 F, hybrids and their 45 F;, reciprocal hybrids at
the three environments and from the combined data over environments were
evaluated for all studied traits and their mean performances are presented in
Tabie 2. The means of all F, and F,, hybrids were arranged so that the first
parent was the female parent, while the second parent was the male parent.

In general, the means of all F, hybrids varied not only from one F,
hybrids to another but also, for the same F, hybrid at the different
environments. These results indicated that environments exerted important
effects on the same genoftypes. The resuits aiso showed the presence of
significant differences among ail the F, hybrids and their Fi, reciprocals
hybrids which were true at the three environments and certainly from the
combined data. These differences between the hybrids and their reciprocals
ranged from insignificant up to highly significant.

For number of days to 50 % flowering (D.50%f.} all F, hybrids and
their reciprocals appeared to have larger means indicating that they flowered
later than their parents. These results indicated that F, hybrids had a longer
period of vegetative growth which would be noticed when the plant height trait
would be studied. It is a common fact that plants which have longer period of
vegetative growth have also more yield. The earliest plants were also shorter
and had their in H.f.br. near the surface of the soil.

The results also cleared that the earliest F, hybrid was the F, hybrid
between Py x P, which flowered after 80 days from planting at E;, while the
latest F. hybrid in flowering was the cross between Pg x P, which flowered
after 124 days from planting at E,. The means obtained from the combined
data showed similar trend where the eariier ¥y hybrd over the three
environments was also the same hybrid between Py x P, which gave 50 %
flowering rate af'er 85 days from planting and the tatest F, hybrid was also
the Fy hybrid between Pg x P; which gave 50 % flowering rate after 115 days
from planting. Therefore, the range of 50 % flowering rate of the F, hybnds
significantly varied when compared with the range of the parents for the same
trait which showed a range of 83 days to 107 days.

The results also, indicated that the reciprocal hybrids were close to
each other with few differences ranged from not significant up to highly
significant. it was also noticed that all Fy hybrids and their reciprocais were
later a1 E, than the other two environments. These results indicated that the
rich soil which irrigated by river Nile water gave more and stronger vegetative
growth causing the hybrids to flower later than the same F, hybrids at the
other two environments which were poorer in their fertility.

For plant height in centimeters (P.H.cms.} all F, hybrids and their
reciprocals appeared to have larger means indicating that they were taller
than their parents. These findings indicated that F, hybrids had a taller plants
which in turn caused an increase in N.pr.br./pl..

The obtained means showed that the tallest ¥, hybrid was the F,
hybrid between P; x P, which had a height of 232 cms. at E,, while the
shortest F, hybrids was the hybrid between Pg x Pg which was 95 cms. in
height at E;. The means obtained from the combined data over the three
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environments showed that the tallest F, hybrid was the F, hybrid P, x Py
which had 198 ¢ms. in length and the shortest F, hybrid was the F, hybrid P,
x P; which showed 128 ¢ms. in length. Therefore, P.H. cms. significantly
varied and had a wider range than their parents which showed a range of 118
cms. to 168 cms. for the same trait.

The results also, indicated that the reciprocal hybrids were not close
to each other with differences ranged from not significant up to highly
significant. It was an important observation to noticed that all F, hybrids and
their reciprocals were taller at E; than at the other two environments.

The results indicated that E, yielded plants with more vegetative
growth than the same F, hybrid at the other two environments which were
poor in sofi and irrigation water with high degree of salinity.

The number of primary branches per plant (N.pr.br./pl.) for the F,
hybrids and their reciprocals tended to have larger means than their parents.
The reported means in Table 2 showed that the highest F, hybrid for this trait
was the F; hybrid between Py x Pg at E, and P, x P; at E; which had 14.8
branches per plant, while the lowest F, hybrid for this trait was the cross
between P; x P, which had 6.5 branches at E,. The means obtained from the
combined data over the three environments showed that the highest F,
hybrids were the F, hybrids between P; x P;, P; x Pg; Ps x Ps and Py x Py
which showed 13.5 branches per plant, while the lowest F, hybrid was the F,
hybrid between Ps; x P, which gave 8.3 branches per plant. Therefore,
N.pr.br./pl significantly varied in the F, hybrids than the range of the parents
for the same trait which showed a range of for 7.0 to 12.5 branches per plant.

The results also indicated that the F, hybrids and their reciprocals
were not close to each other with differences ranged from not significant up to
highly significant. It was very important observation to notice that ail F,
hybrids and their reciprocals were higher at E,; than the other two
environments.

The means of height of first branch in centimeters (H.f.br.cms.) for all
F, hybrids and their reciprocals appeared to have smaller means indicating
that they started to produce their flowering branches near the soil surface.
The reported means showed that the £, hybrid P; x Pg at E; started to have
flowering branches at 2.5 cms. from soil surface, while the F, hybrid Ps x P;
at E, started to produce the first flowering branches at 38.9 cms. from soil
surface. The obtained means from the combined data over the three
environments showed that the F, hybrid P4 x Py started to have its flowering
branch at 3.4 cms. from soil surface, while the F, hybrid between Pg x P,
started at 28.5 cms from soil surface Therefore, H.fbr.cms. significantly
varied in the F, hybrids and had a wider range than the range of the parents
which showed a range of 6.4 cms. to 44.4 cms. from the soil surface. The
results aiso, indicated that the F, hybrids were not close to their reciprocals
with differences ranged from not significant up to highly significant.

In general, it was apparent that variations within parental lines were
present but in different magnitudes for each trait. Accordingly, the two traits
D .50 % f. and N.pr.br./pl. showed less variations than the two traits P.H.cms.
and H.f.br.cms. which showed iarger amounts of variation.
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Table 2:  The mean performances of Fy wbrids (7)) and thew Fy recrprocal hybrids (Fy for all studied traits ar the three
l _ hy ; !
environments and from the combined daty over the three envicomments.

ILS0%0E, _; . P.1.cms. N.pre.br/pl _H.f. hra.ems.
E, E, E, Comb, E, E, E; Clomb, E, E, E, Comb. E, | O E, Comb,
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Table 2 continued:
_ .

D, 50°0F, ) P.H..cms, Npr.brfpl. ) I bracms.,
R I O £,  E, |Comb.] E | E Ey, | Comb. E, E, £, Comh. E, | O E; Camb.
Paxps | 108 a5 95 99 203 132 180 172 9.7 8.9 103 | 65 19 4 10.8 16.0 15.4
Pexpo | 111 | 84 ¢ 96 101 g 212 141 4 181 | 178 | 9.8 93 | 85 _)_85 4.6 5.0 8.7 85 |
Pxpp| 113 | S8 | 97 102 211 126 169 169 102 | 7.4 9.3 8.9 16.3 B6 | 113 | 121 |
paoxpz | 110 | 100 97 102 | 214 | 151 194 | 186 | 130 | 95 | 100 | 108 | 186 | 180 | 218 | 195
Paxps {101 91 | &2 95 232 153 190 182 1 139 | 105 ) 143 [ 130 ) 82 | 495 ) 120 89
poxps | 108 o5 | 102 | 102 | 214 121 172 180 1 112 | 76 | 102 1 97 | 142 | 112 | 134 | 129 {
Pixps 108 95 S8 100 178 142 149 156 108 76 108 87 13.8 9.5 9.5 10.9
PsXpPa 97 89 | 91 93 192 116 155 155 128 10.9 12.9 12.2 13.5 9.3 10.3 11.0
Paxps 109 98 C101 102 201 133 175 176 14.4 116 14.5 135 10.8 39 2.5 57
pexp | 108 | 98 | e8 [ 101 | 200 [ 138 | 185 | 174 | 126 | 79 | 117 | 107 | 100 | 106 | 122 | 110
Paxpr | 115 | 102 | 108 | 108 | 218 | 130 | 187 | 478 | 118 | 83 | i26 | 108 | 135 | 232 | 160 | 175 |
pxps | 112 | 101 | 102 | 105 | 2n1 122 | 171 | 188 | 130 | 77 | 98 | 102 | a8 58 9.3 8.0
Pixps | 97 | €9 91 93 | 73 | 122 | 158 | 151 | 99 | 87 | 98 | 95 | 147 | 76 | 82 | 105
| paxps | 91 82 84 86 186 111 158 152 | 112 | 85 103 | 100 | 152 7.9 128 | 120 |
Paxpy { 103 [ 2 | 94 | 96 [ 155 | w2 | 138 | 132 [ 118 | 85 | 126 | 110 [ 146 | 154 | 187 | 182
pexps | 100 | 86 89 92 203 | 148 | 187 | 179 [ 102 } 72 | 82 | 89 | 128 | 07| 104 ] 110
Paxpw | 106 95 98 899 207 108 151 155 133 10.3 137 124 15.1 17.5 9.8 14.1 ]I
puxps | 103 20 54 56 198 133 181 17 120 [ 88 105 [ 104 9.2 7.1 11.8 0.4
Puxps | 108 ] 97 98 180 116 157 154 10.3 8.2 9.7 9.4 19.1 15.2 19.2 17.8
pPsXps | 104 95 97 99 213 133 166 171 8.7 6.5 87 8.3 16.9 14.8 18.1 16,6
Pope | 110 95 100 102 | 12 110 147 143 | 105 { 89 9.8 a7 | 238 | 88 | 237 | 220
PeXPs 113 104 107 108 219 98 153 157 13.4 7.9 119 11.1 9.7 4.8 7.4 73 I
Paxpy | 112 98 104 105 225 154 193 181 111 [ 105 [ 143 | 120 9.8 16.1 113 | 124
Prxps 109 95 98 101 224 127 174 175 138 9.4 i1.0 11.3 10.1 11.0 12.8 11.3
Potps | 97 87 93 93 214 128 179 174 | 134 | 106 | 126 | 122 | 40 32 3.1 3.4
Pexpe | 90 | 80 85 | 8 207 | M7 b 168 | 184 | 1471 | 111 | 120 | 124 | 55 ) 48 | 118 | 73
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PiuoXps | 109 98 | 102 103 211 117 141 156 | 102 | 84 10.1 9.6 15.5 58 9.3 10.2
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Table 2 continned:
"

DGO o . P.H.ems, _ N.pr.hefpl. o 1. £ bracms. _H
L, E, | €, [Comh| E E, E, | Comh | E E, E, Comb. | T, E, E, [ Combj
Pexps | 111 103 106 107 159 150 184 177 | 102 | 97 164 | 100 { 105 5.7 86 8z A
pexps | 105 94 96 g8 197 134 179 170 | 144 [ 1158 | 143 | 134 { 118 | 108 | 118 | 114 ﬂ
Pexp; | 118 108 108 110 213 138 177 176 | 126 [ 105 | 122 | 117 5.4 4.5 74 58
pPr<ps | 109 94 97 100 215 141 182 179 | 118 | 86 108 | 104 | 325 | 239 | 240 | 263
Pexpg | 100 990 94 95 165 | 98 138 134 9.1 75 | 92 86 | 119 8.3 LRLTR I O U
L p:xps 108 o6 99 101 183 113 151 152 | 117 | 7.7 8.6 87 0.7 8.3 118 | 103
Poxps | 103 52 85 96 165 110 150 148 11.1 8.5 106 | 101 | 110 | 189 [ 140 | 146
poxps | 111 102 102 105 175 115 161 150 119 ] 101 | 123 | 114 | 188 | 185 | 161 17.8 l
Pexpo | 105 o7 g9 100 204 142 182 176 120 | 88 101 | 103 | 194 184 | 223 | 203
puXps | 117 | 105 109 110 72 | 114 1 140 142 9.2 7.7 9.6 88 | 208 | 132 | 184 | 168
Pexpr | 124 109 112 115 | 220 118 | 177 i 107 | 76 83 89 13.9 7.2 8.6 9.9
prxps | 120 | 106 113 113 157 118 150 158 | 108 | 95 125 | 108 | 137 | 111 130 [ 128
Pexps 96 86 89 a0 182 107 17y ] 154 145 | 116 | 144 ] 135 136 B0 105 10.7
PoXps | 99 87 92 u3 209 e oo G7e i 116 | 123 | 100 | 116 | 113 40 65 (47 | 51
Pexps | 118 103 100 1 110 | 170 B3 132 132§ 105 | 88 | 121 | 105 | 138 9.4 114 | 113
paxps | 112 104 108 108 194 135 ira 189 ¢ 13.0 | 106 | 128 | 121 | 138 | 150 | 140 | 142
Pexpio | 108 93 98 100 191 o7 | 142 | 143 §122 | 104 | 124 | 117 | 174 | w08 | 142 | 141
PuXps | 111 28 104 104 208 144 | 186 | 180 | 140 § 111 | 122 [ i24 3.8 46 6.5 50
P:xps | 101 81 88 96 180 15 | 155 153 9.9 8.1 110 | 97 184 | 10.1 194 | 16.0
paxpr | 111 99 105 105 [ 217 113 155 162 | 141 | 110 | 125 | 125 3.5 14.6 2.8 7.0
Psxps | 108 96 98 161 195 105 152 150 | 143 | 95 | 122 | 110 | 181 9.7 154 | 137
pexpr | 109 94 98 101 219 160 90 189 | 138 | 116 | 136 | 130 | 51 11.5 8.4 87 I
Pxpo | 109 57 98 101 219 135 178 178 100 98 117 | 104 17.0 70 178 130 |}
Pioxpz | 109 97 101 102 220 158 196 191 148 ¢ 119 | 129 | 135 | 283 [ 144 | 291 23.3 n
Pexps | 97 86 91 51 192 99 122 138 | 105 | 7.7 100 | 9.4 54 53 8.7 6.5
Paxps | 103 51 29 98 178 118 152 148 | 114 | 80 109 | 101 | 44 | 39 68 |..50 .
Psxpio | 108 56 98 101 201 105 128 145 107 | 69 94 9.0 6.3 5.4 5.9 58
PwXps | 98 BB 91 92 181 110 130 140 11.2 7.2 85 9.0 45 3.8 8.0 53 |1
ngxpm 108 95 08 100 202 121 187 163 9.8 9.0 112 | 100 | 129 | 104 [ 108 | 113
lpeoxps | 117 15701 | 106 | 106 | 163 118 172 151 | 106 | 81 88 95 | 151 | 88 | 187 | 188
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Tabie 2 continued:
1000 S, W gms, N . . : -

K, E. E; [Camh | E, E,; E, 1 Comh.] E; E, E;y Comh. | E, | E E; { Comh. E, E, E, | Combh. |
PiXp: 2.9 __3__.8 3.7 3.5 306 | 238 | 252 26.5 6687 | 473 | 586 575 596 | 4321557 529 461 1 391 | 421 42.4
[ Pop, § 20 137 {40 | 35 [ 30812821286 | 202 | 655 | 357 | 418 477 | 584 |37.4 | 461 | 480 | 460 (432 43.1 ] 444
Bpoxps | 24 | 40 | 41 | 38 1201300314 302 5605 | 272 | 339 472 | 505 | 326 | 446 | 426 | 430|401 | 412 414
Pixp, 3.5 2.9 | 3.1 3.2 | 24.8 29.3 | 30.7 28,2 705 1 476 | 556 - 579 61.1 ] 40,3 ] 53.2 51.5 43.1 1 40.1 | 40.1 41.1
paps | 22 [ 20739 | 33 284 (273 288 | 282 | 948 | 378 | 458 505 | 57.4 | 40.0 | 524 | 503 | 452 | 38.4 | 40.1 | 40.6.
Papy 3.8 3.3 3.7 3.6 3111234253 28.5 536 | 541 574 . 550 64.2 | 42,2 | 53.7 534 464 | 41.7 [ 422, 434
pap: | 2.4 19 3.8 3.4 32.0 ] 27.0 | 26.1 28.4 705 | 334 | 481 @ 507 5451352 | 483 46.0 422 | 374 [ 393 166
Pup, | 2.7 3.5 16 3.3 275 | 280 | 29.0 25.2 470 | 179 | 289 - 306 8.1 | 17.8 | 2886 252 431 1 41.3 [ 41.2 41.9
pxps § 28 | 38 | 36 | 34 1200 |2741279 | 284 | 050 | 565 | 685 733 | 814 | 58.3 | 69.4 | 60.7 | 48.0 | 42.4 | 453 | 446
Poxp, | 39 [ 29 | 30 [ 33 |204 (281 [204] 203 [ 487 | 426 | 518 477 | 555 33.0 | 46,7 | 454 | 481 | 42.8 | 43.1 | 448

puxpr | 3.7 4.0 4.2 4.0 25.0 ZSL 258 25.4 424 | 204 | 326 318 gs5]198 ] 328 30.7 ] 383 | 40.3 ] 30.1 38.2
P-xp, 1.9 3.7 3.9 3.2 248 | 284 | 284 275 902 | 280 | 383 . 522 435 | 36 ] 425 302 7482 | 400 | 411 424
piXps | 2.8 3.4 k) 33 3.9 | 277 | 2648 288 785 | 565 | 664 671 | 744 ._23.7 63.4 638 | 35123781371 36.7
Pixp, | 24 | 35 1 38 | 32 13300257 276 288 | 734 [ 418 | 467 540 | 565|384 |497 | 489G [404 [305(3944 397
ppe | 38 | 37 |37 37 [363 314304 | 327 | 568 [ 471 | 567 535 [783 554 (651 656 |39.3 (365382 380
Pap | 24 | 27 | 20 | 27 J271| 225|251 249 | 476 | 4131490 460 |48.51253 0389 382 [40.1)3850 382, 389
Xpe | 2.8 3.8 3.9 3.5 263 [ 30.2 | 30.0 28.8 515 141 214 280 387|168 [ 267 27.3 41.2 1 381 { 401 388
Faxp, | 2.8 3.8 3.9 3.5 286 |1 257 | 257 | 267 907 | 554 | G47 @ 703 756 | 546 | 65.1 65.1 45.2 | 44.8 | 431 44 .4
mxp; | 3.5 3.4 3.5 3.5 306 [ 258|284 ([ 276 565 | 405 | 493 490 60.3 [ 358 [ 47.0 | 47.7 450 41.7 { 43.1 43,2 JI
Pixp: | 3.5 3.2 3.2 3.3 303278 | 283 288 644 | 505 | 613 . 587 67.3 | 456 | 56.1 564 | 481 [43.0 451 454

paApy | 22 3.2 34 2.8 208 1274288 288 B78 ! 387 | 471 . 579 5911345 | 468 48.8 3721372383 37.5 ﬂ
Pxp: | 36 1.8 36 3.7 289 ] 285278 27.8 362 | 180 | 291 | 204 40.7 | 200 | 29.2 30.0 421 | 404 | 43,2 419 ﬂ

Poxpe | 35 | 40 | 41 1 38 30727212370 283 | 487 | 270 | 386 378 |526}308 |424| 420 [383] 350|381 377
pexp, | 3.8 134 [ 35 | 35 12081281304 204 | 506 | 338 | 417 | 420 [ 575 (325 [446 ] 440 |483[422] 431 445
I Paps | 28 ] 32 [ 33| 31 286253254 264 | 703 | 397 | 517 _ 538 | 5497323 |43.7| 436 {441 382 | 410] 411
Itpr,-!fm 28 128 | 29 | 28 1281234:258) 257 1611 | 447 ) 511 . 523 1404|278 388 ] 387 |482 412450 448
Pop-| 37 | 39 | 40 | 3.8 j250 (200|222 224 | 833 | 420 | 508 . 524 | 587|333 |457 | 450 (442|378 |423| 414
I{),x, 32 130 |29 | 30 1287250276 | 264 1887 | 763 | 828 - 826 | 738|571 1868 | 658 |411 3821407 403

Papy | 4.0 2.5_4 24 3.0 258 1246 | 2301 248 | 463 | 404 | 643 503 | 484 | 255 (384 | 374 [460 | 407 | 421 429

—

I3p; | 36 | 34 | 386 3.5 283 | 271 | 298 | 264 | 674 | 514 | 543 S77 {704 14731593 | 59.0 ]452} 40.2 ] 41.1 42.u
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Table 2 continued:

M0 5V ems, Nosehil. _ Nsilipl. o 5.Y/plgms, 0il%
E, E. E, | Comh | L, | O E, | Comh.| E, E; E, | Comb.] E, E, Ty, | Comb, L, L, E,
Paxps | 3.7 40 © 38 30 355 (250|270 285 386G | 275 | 374 345 516 (2821382 | 397 §441 13701404
pexpy | 22 | 31 [ a2 28 306 12303 [ 325 311 797 | 328 | 397 507 1518|305 (414 | 413 47314322426
Paxpio]| 26 [ 38 36 34 318 [ 245 ) 250 | 271 719 | 320 | 462 501 6011302 (424 | 442 | 43012386 | 411
PuXpz | 34 [ 35 37 36 [282 (226|246 [ 2.1 753 | 674 | 651 706 1731 (544 16331 636 [432]393) 389
Pixps | 35 | 38 35 | 35 |202]266 | 26.3 | 27.4 | 648 | 400 | 533 | 527 | 64.6 | 387 | 49.4 | 50.8 | 44.1 | 43.1 | 42.2
‘paxpa | 35 | 27 29 | 30 288|292 |306 | 205 | 534 | 388 | 463 | 461 |s517 0307 416 | 413 | 484|422 | 441
Paxps | 35 | 27 3.0 3.1 308 | 252 | 246 | 269 | 647 | 685 | 813 715 1691 {480 ; 595 | 589 |4321} 381|403
Ipsxpa | 30 | 44 © 41 38 125628612801 275 | 621 | 378 | 466 SB8 1676 | 477 | 573 ) 575 458 | 411|422
Paxps | 3.1 34 | 36 34 | 286|256 |266 | 269 | 792 | 590 | 645 676 | 715 (513|615 ] 614 14611408431
Pexps | 29 [ 37 36 | 34 (324|269 204 [ 296 | 686 | 456 | 527 | 556 | 66.1 [ 455 (550 | 652 |48.1 (429 444 |
Psxp7 | 4.0 38 . 40 38 248 1297 | 314, 285 845 | 344 | 387 ) 459 63.5 1390 [485 | 503 |38.3]382]38.1
pPrXpa | 38 | 29 28 34 287 [246 | 261 | 265 | 821 | 574 | 747 847 |660 (43315421 545 |403 378 | 37.2
Pixpg | 34 | 45 - 43 4.1 275|262 | 272 270 | 464 | 220 | 348 334 | 435 (264 (374 | 358 1432|418 409
poxps | 26 | 36 | 3.9 | 33 [267|298|282| 252 |1083) 553 | 617 | 751 | 762 | 463 | 67.7 | 634 | 43.2 | 37.1 | 38.7
PoXps | 28 | 32 ¢ 36 | 32 | 348 | 263|277 | 296 | 438 | 248 | 330 | 342 | 416 | 219 | 338 | 32.5 | 45.1 | 41.5 | 42.1
Pexpy | 25 | 27 . 31 | 28 | 328|254 | 278 | 285 | 785 | 631 | 653 | 683 | 834 | 339 | 551 | 50.8 | 48.1 | 428 | 438
PXpp| 33 | 41 | 42 39 278|264 254 265 | 619 | 273 | 374 422 | 573|296 | 4081 425 |471141.2]43.0
Puxp; } 26 [ 35 | 38 3.2 282 | 2851276 | 284 |1056| 558 | 665 760 1755|402 863 | 610 {43.21383 417
Paxps ! 36 | 3.7 | 35 36 1277270268 ) 271 496 | 276 | 415 396 503 |28.1)396, 354 )422!359 | 40.1
pPsxpy | 36 | 33 | 32 33 125212561256 ) 255 | 995 1 489 | 632 705 |60.7 406 | 521 [ 511 | 44.8 | 44.9 | d44.7
Poxpe | 30 | 27 1 29 | 28 |28 (237|251 | 250 | 724 | 967 | 644 | 45 |64 365478 469 [454 412|423
PeXpy | 29 | 29 | 3.1 3.0 33.1 1284 | 283 | 2909 596 | 497 | 587 550 | 5687|405 405 | 486 | 4711448 | 468
Poxpr | 22 | 25 | 27 | 265 262 | 250 | 272 251 | €56 | 445 | 534 | 612 | 48.2 | 27.4 | 3.2 | 38.3 | 481 | 458 | 46.1
PrXPs | 35 [ 34 | 36 35 2671290 (308 [ 286 | 565 1 320 | 377 421 | 534 [ 317 [421 ] 424 | 4734491472
Paxps | 27 1 39 4.2 36 12811328343 | 317 | 979 | 442 | 455 625 | 735 |57.0 653 653 |4511416 (443
Poxps | 28 | 24 27 | 26 | 289|245 |26.1 | 26.5 | 534 | 425 | 488 | 475 | 457 [258 [34.0 | 351 | 44,1 | 389 | 412
PaXps | 29 | 386 . 3.7 34 272 1345|336 [ 317 | 702 | 263 | 354 440 | 568 | 3291443 | 446 [442)396 | 409
PeXpy | 28 | 28 ; 31 2.9 2711297 | 258 | 275 | 643 | 325 | 467 478 ] 508 271|387 | 389 |48.0)428] 4456
Puxpw| 28 | 26 29 28 13011291 |283) 205 | 531 | 268 | 302 397 | 456 | 206 | 33.8 | 334 1471|410 4314
wXps | 28 | 39 | 441 A5 12990 1248|259 | 269 |1014 | 525 | 598 713 | 756 [ 5151635 | 635 |481]4191 441
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Table 2 continued:

- ——
1001 8. W, mins. N.se/sil. N.xilipl. 8. V/pLems. Nil% ql
E, E. - F, |Comb. | E, E, E: {Comb. | E, E, E, | Comb.| E, E: E; { Comb. E, E, E, | Comb.
Poxps | 36 | 34 36 | 35 |262 (254|271 ] 262 | 913 | 437 | 496 615 | 57.8 | 368 | 485 | 477 |41.3 | 388 | 40.1) 40.1
Pexps | 38 | 33 35| 35 £339)310/309) 319 | 437 | 217 | 306 | 320 |43.112257329] 328 [449] 401|422 424
Psxpz 1 32 | 42 44 3.9 300 257 | 258 | 27.2 | 558 | 289 | 3B8 405 537 13165 (4d425| 426 |421(368 392 | 304
PrXps | 33 | 3.8 - 39 3.7 26.8 | 199 23.8 | 235 | 625 | 474 | 484 527 | 567 | 364 1458 | 463 | 412 | 372401 | 39.5
Psxps | 34 | 29 . 3.1 31 339 {325[323 1 329 { 444 | 302 | 405 383 15151283 |405| 40,1 | 42.0|37.8]401 | 40.0
pexps | 35 | 25 © 30 3.0 1282|277 | 209 | 286 | 547 | 450 | 473 400 [553 [ 306432 430 [44.1 402418 420 ]
PgXps | 3.7 3 41 43 4.0 302 1205207 7 288 | 692 ) 455 | 531 ; 550 785 |5451871; 667 1413387 381 387‘
psxps | 3.6 2.8 : 27 3.0 3.7 [ 244 | 245 | 269 519 603 | 799 } 540 58.8 | 41.7 | 52.4 510 1424 (395|400 | 406
Psxpio ] 3.4 42 . 486 4.4 324 ] 286 ) 278 28.9 578 | 360 | 430 | 456 63.3 1443 | 559 ] 545 147031420 ]43.2| 442
PoXps | 28 | 25 | 29 2.7 304 | 262 1308 | 208 | 708 | 381 | 431 510 {592 1283|384 | 423 |460 (422 [43.11 444
Pexps | 36 | 34 ¢ 35 3.5 225 (2351261 | 240 | 742 | 520 | 556 606 | 594 | 416|502 | 504 [454 (461 | 44.2] 452
27 {24 26| 25 [258¢193:21.0( 220 | 998 [ 1085|1070 . 1051 [694 | 497 | 58.5( 59.2 | 431 (379406 405
27 ] 33 341 3.0 27.1 | 311 | 30,1 | 294 734 | 320 | 446 500 | 93.2 1326|423 | 427 [4511400 413! 421
30l 31} 31 3.1 | 234 | 244 | 266 | 2438 016 | 597 1614 . TOO 1630145415411 545 14531412 41.2; 428 il
36 { 40 : 42 3.9 320 (289 (281 [ 200 | 444 | 205 | 344 | 361 520 1313400 414 [(301]26838.1]| 380
27 [ 29 31 29 3.4 | 248 [ 271 ) 27.7 ¢ 704 | 321 | 590 605 [958.2 3741491 4823 | 444 (404 [ 425 424
40 {34 37 | 37 |321(334( 318 325 | 226 | 186 | 249 | 253 [41.4 (209 (200 307 [470141.0 | 424 | 435
33 [ 368 38 3.5 28.2 | 255 | 263 | 267 | 889 | 442 | 427 519 |63.0 |402525) 519 461 423|428 438
32128 | 30 30 280 | 277 1300 ) 286 | 525 | 328 | 378 408 1484 1257 1345} 355 1432140214211 418
35 | 28 2.6_| 3.0 282 | 252 | 242 259 | 600 | 563 | 783 655 615 (408504 509 1447 (382|401 ] 410 ﬂ
27129 | ad 2.9 334|200 1283 | 302 | 771 611 | 674 686 ) 718 |515|610) 615 |43.1[41.1]41.2) 418
28 | 36 38| 34 [265|258|281] 268 11042| 546 | 581 | 723 |721 /507621 | 615 |4811423 445 .iﬁ:!l...il
27 | 22 @ 27 25 1296|243 ]262 | 267 | 508 | 509 | 588 558 1504 | 274 | 362 | 380 [481 422|433 | 445
2.3 30 32 248 27712761 301 288 [1086 | 620 | 643 | 786 720 | 526 ({620 | 622 |452 | 414 (412 428
31 | 26 28 28 304 [ 245257 | 269 | 5682 | 560 | 623 | 588 | 54.0 1358 | 457 452 420|374 391 395
36 | 41 4.4 4.0 34.0 | 308 | 303 | 3.7 | 578 | 388 | 446 | 471 717 1 466 | 60.0 | 601 | 421|361 | 40.1 | 40.1
Pexpo| 29 | 21 34 | 31 1279264 [275| 273 [ 705 | 452 | 488 ; 548 | 576 |37.7 465 | 473 (422|371 /401 | 398
PoXpa] 31 [ 3.8 41 3.7 @2 ggngiL_zZ_ﬂ_ 564 | 358 | 392 438 | 51.7 [ 329 | 4268 | 424 |452 | 41.1[41.1 | 425
24 | 33 | 38 31 314 [ 2561282 ( 284 1 982 | 635 | 645 744 | 7351534 (646 | 630 1441138010403 411
kN:) 39 - 42 4.0 334 ) 287 | 288 30.7 344 | 165 | 253 254 444 | 185 | 31.1 31.7 [46.3 [3B.8 | 41.3 | 421 ﬂ
e P
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El-Adl, A.M. et al.

- Weight of 1000 seeds in grams (1000S.W.gms.) varied from one
hybrid to another. The hybrid P; x P, gave the lightest weight of 1.9 gms. at
E:. On the other hand, the hybrid Ps x Py gave the heaviest weight of 4.6
gms. at E;. It appeared that fertile soil yielded lighter seed weight than poor
soils with high level of salinity. These results were clearly apparent for all F,
hybrids and their reciprocals where heavier seed weight was obtained at poor
soils. The combined data showed that the hybrid Ps x Py; had the heaviest
seeds with the weight of 4.1 gms.. The same hybrid was aiso the heaviest
hybrid for weight of seed at the three environments. The two F; hybrids P7 x
Ps and P; x Py had the lightest seed weight of 2.5 gms..

Number of seeds per siliqua {N.se./sil.) varied not only from cne
hybrid to another but also from one environment to another for the same
hybrid. The hybrid between P; x Pg gave the smaller number of seeds of 19.3
seeds at £; On the other hand, the hybrid between P, x Py gave the larger
number of seeds of 35.5 seeds at E,. The combined data showed that the
hybrid Ps x Pg had the larger number of seeds of 32.9 seeds, while the hybrid
P; x Pg had the fewer number of seeds of 22 seeds.

Number of siliqua per plant (N.sil./pl.) varied not only from one hybrid
to another but also from one environment to another for the same hybrid. The
hybrid between P, x Py, gave the fewer number of siliqua of 141 siliqua at E,.
On the other hand, the hybrid Py x P; gave the larger number of siliqua of
1086 siliqua at E,. The combined data showed that the hybrid P7 x Pg had the
largest number of siliqua of 1051 siliqua per plant, while the hybrid Pg x Py
had the fewest number of siliqua of 253 siliqua.

Seed yield per plant in grams {S.Y/pl. gms.) varied not oniy from one
hybrid to another but also from one environment to another for the same
hybrid. The hybrid P; x P, gave the Iowest yield of 16.6 gms. for this trait at
E,. On the other hand, the hybrid P, x Ps gave the highest yield of 81.4 gms.
at E;. The combined data showed that the hybrid P, x Pz had the highest
yield per plant of 69.7 gms., while the hybrid P, x P4, had the lowest yield of
27.3 gms. per plant.

Qil percent {Qil %) varied not only from one hybrid to another but also
from cne environment to ancther for the same hybrid. The hybrid Py X Pg
gave the lowest percent ratio of (35.1) oil % at E,. On the other hand, the
hybrid Ps x P, gave the highest percent ration of 48.3 % oil at E,. The
combined data showed that the hybrid P, x P; produced more oil % of 46.7
%, whiie the hybrid P, x Py produced less oil of 36.7 %.

The results obtained for yield and yield component traits showed that
N.se./sit. and N.sil./pl. were very effective in determination S.Y./pl. in grams,
while 1000 SW.gms. was less effective. Therefore, selection for more
N.sil./pl. and more N.se./sil. would increase yield. In this connection similar
results obtained by Kandil et al. (1996), Halaka (2000), Teilep {2003) and
Kassab (2004).

Correlation coefficient measures the power of association between
any two traits. When the correfation coefficient is positive and significant it
indicates that the increase in one trait would accordingly increase the other.
The analyses of covariance in addition to the analyses of variance of all pairs
of traits would result in the estimation of phenotypic (rp,) and genotypic (rg)
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correlations between these pairs of traits. It is usually expected that the
magnitude of ry, correlation is larger than its corresponding estimate of rq
correlation. This is true because the environmental factors affecting the rp,
correlation more than the ry correlation.

in the present investigation, the ry and ry correlations were
separately estimated for the parents and the F; hybrids. The results of these
estimates are presented in Tables 3 and 4 for parents and hybrids,
respectively.

Phenotypic and genotypic correlations within the parental lines:

For parental lines, the resuits showed variable directions of
correlations since some estimates were negative and the others were
positive. Most of these estimates were insignificantly positive or negative with
except the r, and ry correlation values obtained between plant height
(P.H.cms.) and height of the first branch {H.f.br.cms.), 1000 seed weight in
grams (1000S.W.gms.} and each of number of siliqua per plant (N.sil./pl.) and
seed yield per plant in grams (S.Y./pl. gms.) and finaily between number of
siliqgua per plant (N.sil./pl.) and seed yield per plant in grams (S.Y./pl. gms.).
The values of ry, and ry correlation coefficients between those pairs of traits
reported earlier were positive and significant. This finding indicated the
presence of high association between them. The positive and significant rg,
and ry correlations between P.H. cms. and H.f.br. cms. indicated that the
height of first branch started higher from the surface of the soil, when the
plant was tail. Although the direction of rp, and ry correlations were positive, it
is undesirable because, in this case, plants would give less number of
primary branches per plant. This result was insured by the presence of
negative r,, and rq correfations between P.H. cms. and N.pr.br./pi..

The most desirabie ry, and ry correlations were obtained between
N.sil./pl. and S.Y./pl. gms. and between 1000 S.W.gms. and S.Y./pl. gms.
which showed positive and significant vaiues. Therefore, these three traits
showed a desirable association. This finding indicated that selection program
to increase one trait would, indeed increase the others. It is very important to
indicate that S.Y./pl. gms was positively correlated with oil %, -aithough it was
not significant. This results is economicaily desirable because the increase in
both S.Y./pl. gms. and in oil % would increase the final oil yield.

It should be mentioned that all negative ry, and ry correlations were
insignificant indicating that this type of association was not important specially
the values of ry, and ry correlations were very small. The negative ry, and ry
correlations between 1000 SW. gms and N.se./sil. indicating that when
siliqua had more seeds, the size and the weight of seeds become lighter.

In general, it could be concluded that S.Y /pl. gms is a function of N_sil./pl.
and 1000 SW. gms.. The selection for heavier seed and more N.sil./pl.
would, indeed, increase the total seed vield and therefore, the total oil yield.
Phenotypic and genotypic correlations within hybrids:
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Table 3: Phenotypic (rp,) and genotypic (r;) correlation between pairs of
all studied traits for the 10 parents obtained from the
combined data over three environments.

Traits Corr. | P.H. {N.pr.br.[ Hfbr.| 1000 |N.seed/|N. sil./pl.| S.Y. 0Qil %

cms fpl. S.W. sil. pl.
D 50%f. fen | 0445 [ -0.070 ; 0483 | -0.487 | 0.185 -0.022 | -0288 | 0.158
Iy 0.533 | 0073 | 0506 | -0677 | 0.280 -0.013 0308 | 0.195
PH. [ -0.023 | 086™ | -0.047 | 0.119 -0.063 0.077 | -0.102
Cms fy -0.026 } 0.91" | 0.021 0.093 -0.068 0.069 | -0.132
N.on. Ton 0274 | 0183 | .0.312 0.028 0061 | -0.254
bia.pl. Iy 0.297 | 0279 | -0.429 | -0.002 0081 | -0.261
H fbra Ton 0.254 | 0.307 -0.019 | 0.0t1 | -0.266
fa -0.308 | 0.399 0.018 6.002 | -0.255
1000 s.w. Ton -0.395 0314 | 0663 | 0323
g 40628 | 0.941* | 0880 | 0.380
N seeq/ Ton 0456 | D158 | 0.153
sil, g -0.587 ] -0.207 | 0.241
N sil/pl. fon : 0.807*" | 0.201
g | 0.950™ | 0.252
S.Y./pt Ton [ ¢.360
My 0.348

* Significant at 5 % level. ** Significant at 1 % level.

Table 4: Phenotypic (r,n) and genotypic (ry) correlation between pairs of
all studied traits for F, hybrids and F, reciprocal hybrids
obtained from the combined data over three environments.

Trait |Corr.| P.H. [N.prbr.|Hf.br | 1000 |[N.seed!| N, S.YJ {Qil%

cms | ipl S.W. sil. |sil/pl.| pl.
D.50%f. rw | 0.062 | 0.027 | 0071 ; 0024 | -0.096 | 0.044 | 0.016 | 0.014
g 0.059 | 0.027 0.070 10027 | 0101 | 0.C45 | 0.016 | 0.011
P.H. Ton 0166 | 0.067 :-0.024{ -0.095 | 0.087 0.061 ] 0.122
Cms Tg 0.166 | 0.061 |-0.019: -0085 | 0.0B2 | 0.062 | 0.120
N.pri. Ton -0.01¢ , 0.023 | 0023 ; 0.Ga4 | 0.056 | 0.034
tra.fpt. Iy -0.004 | 0.015 | -0.029 | D0.051 0.057 | 0.037
H.f.bra. Fon -0.036 | -0.076 {-0.031| -0.063 | 0.003
e 0039, -0.088 | -0.029 | -0.065 | 0.005
1000 s.w. Ton 0.086 |-0.185| 0.021 {-0.094
g 0078 |-0.118 | 0.018 |-0.095
N.seed/ fon —‘ -0.171] -0.019 | 0.008
sil. Ty -0.128 | -0.019 | 0.003
N. sil /pl. l Fon 0.289"* | 0.018
g 0.289* | 0.017
S.Y.1fpl I o L -0.016
Lo -0.017

* Significant at 1 % level. * Significant at 5 % level.

The results showed variable directions for correlations, since some
estimates were negative and some cthers were positive. The most desirable
ron @nd ry correlations were obtained between S.Y./pl. gms. and N.sil./pl.
which showed positive and significant values. Therefore, these two traits
showed a desiraple association indicating that selection to increase one frait
would, indeed, increase the other. It should be mention that all negative ry,
and ry correlations were insignificant indicating that this type of association
was not important, the values of ry, and ry correlations were small. The
negative ry, and ry correlations between 1000 SW. gms. and N.sil./pl.
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indicated that: when plant had more siliqua, the size and weight of seeds
hecome less.

The results of this investigation for ry, and ry were different from
the resuits obtained by Sharief and Keshta (2002), Marinkovic et al. (2003),
Teilep (2003) and Kassab (2004). On the other hand, the results obtained by
Ei-Baz and Ei-Shakhess {2001) and Maiia et al. {2003} were very close to the
results cbtained in this investigation.
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