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ABSTRACT

Six diverse faba bean genotypes, Tripie White, Nubaria 1, Caire 3 Im, Cairo 25,
Caire 5 and Calre 4 were used as parent.’ in complete diallel mating design to estimate
different sources of genetic viriability and other derived genetic parameters for
Jiowering, yield and ifs components.

Results showed highly significar t differences cmong genotypes for all studied
traits. The magnitude of variance due to |arents was higher than crosses and parents vs
crosses for first podded node, number of p vds/main sters and number of seeds/main stem.
On the other hand, parents vs crosses possessed higher magnitude for oll studied traits
excep first podded node, number of pods/ nain stem and number of seeds/main siem.

Mean squarey due to general co nbining ability were significant for all studied

traits. On the other hand, specific combin ng ability was highly significant for four traits;
Jlowering date, plant keight, plart dry weight and number of branches/plant. Reclprocals
showed significart for all studled traits e ccept first podded node, number of pods/muin
stem, number of seeds/main stem, seed yie ld'wain stem and 100-seed weight.
The parental line Cairo 3 Im gave the de drable GCA effects for all studied traits except
plant helght, plant dry weight, number of branchex/plant, first podded node and 100-seed
welght. Resuits showed that the parenta! line Cairo 215 possessed the favorable GCA
effects for all studied tralts except plant height, branches/plant, number of seeds/plant
and 100-seed weight. o

For seed yield/plans, only two cnsses Triple White x Cairo 3 Im and Nubaris 1
X Caire 25 exhibited significant positive SCA. Estimates values of genetic components
revealed thet additive genetic variance (D) was significant for oll studied traits. The
extimates of Kp/Kx were greater thon one for all studied tralls except nmmber of
Ppods/plant, number of seeds/plamt, seed rieidplant and 100-seed weight. Narrow semse
heritability was more than 50.0 % for tral's; flowering date, first podded node, mumber of
pods/main stem, number of pods/plant an | 100-seed weight. ‘

" Key words: Faba bean, Vicia fabis, Comb wing ability, Additive genctic variance, Narrow

sense heritability.

INTRODUCTION
Faba bean Vicia faba L. is a1 important legume crop in Egypt, due to
its high nutritive value in both ene gy and protein content, and its use as a
‘break crop in intensive cereal sy:tems. The importance of faba bean in
Egypt lies not only in its multiple 1 ses in preparing diverse local dishes but
also to its important role in the crop rotation (Darwish and Abdalla 1997).



Success of any breeding program dejends upon the presence of sufficient - - - .

genetic variability among genotypes 1 nder investigation to permit effective
selection. There are many designs t¢ determine type of gene action, i.e.
diallel cross, six population method, ¢ic.... Seed yield is a complex trait and
is quantitatively inherited with low heritability value, (Bond 1966, Kambal
1969 and Yassin 1973). Therefore, yie id itself may not be the best criterion
for selection, so that breeding for high yielding ability is associated with
yield and its components viz, number of pods/plant, number of seeds/plant
and 100-seed weight (Rowlands 1955)

The performance of Fy, hybrids in comparison with that of the
parents provides the first opportunity in the sequence of events in hybrid
populations to obtain information on gene action. Superiority of hybrids
over their mid and betier parents is usu ly due to some types of gene action
and dominance effects. .

Faba bean is known as a partially cross-pollinated crop with natural
outcrossing ranged from 30-60 % dejending on genetic, environmental,
insect pollinator factors and their intera:tions. Such natural breeding sysiem
resulted in some plants in the same va-iety/field are crossbreds and others
are inbreds. Heterozygosity and heterogeneity could improve yield
performance and stability (Stelling es al 1994 and Darwish et af 2001).

Hybridization offers new recominations and for exploiting genetic
variability particularly between diverge 1t material that couid be usefiil for
releasing raw material for selection {Aldaila and Fischbeck 1983). Diallel
crosses have been frequently used for :nalyzing the combining ability and
gene action of faba bean brecding matei ial. However, diallel mating design
provides unbiased estimates of different genetic components under the
assumption of the absence of epistatic ef fects {Cockerham 1961).

Combining ability analysis helps the breeder to identify the best
combiners which may be hybridized eith :r to exploit heterosis or to build up
the favorable fixable genes.

The present study - was condicted to elucidate gene action,
combining ability, genetic components vsing. diallel mating designs of six
faba bean diverse lines for earlmess, yieh! and its oomponents

MATERIALS ANL ME’I‘HODS
The field trials of this investigaticn were carried out at the Research .
Station, Faculty of Agriculture, Cairo Uriversity, Giza during 2008/09 and
2009/10 seasons. Six diverse faba bean li1es- Triple White, Nubaria 1, Cairo
3 Im, Cairo 25, Cairo 5 and Cairo 4 were used as parents in a diailel mating
design including reciprocals in 2008/2009. In 2009/2010, the parents and
their Fi's were grown in a randomized complete block design with two
replications. The experimental plot con:isted of 3 and 1 ridges for each
parents and F, respectively. Each ridge was 3 m long and 60 cm apart.
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Seeds were sown at one side of ridg:s at 20 cm distance. The origin and
some features of the parental lines are preséiited in Table (1). The history of
Cairo genotypes are documented it Abdalla and Darwish (2004) and
Abdalla and Darwish (2008).

Table 1. Origin, pedigree and featu -es of the six parental genotypes.
enotype Origin [Feature:
(Triple White(P;) FCRI Small se :ds, colourless hilum and seeds
. e-se eded, foliar disease resistant, coluorless -
Nubaria 1 (P;)  FCRI m se »d and late in maturity
airo 3 Im. {(P;) JADFACU [Medium seeds, colourless hilum
Cairo 25 (P,) ADFACU |[Medium seeds, tolerant to Orobanche
Cairo 5 (P ADFACU [Medium seeds, tolerant to Orobanche
Cairo 4 (Pg) ADFACU [Medium seeds, tolerant to Orobanche
iD{AgU Agron. Dept. Fac. Agric. Cairo Univ., FCRI = Field Crops Ruean:l Institwte,
R iza

General (GCA) and specifi: (SCA) combining ability of single
crosses were conducted in two succi:ssive steps using Method T Model 1 of
Griffing (1956). The first step is the: testing of genotypic differences (null:
hypothesis) among the parents and tlie Fy’s. The second step, i.e. combining
ability analysis was conducted in txe existence of significant differences
among the tested penotypes. Gen:tic parameters were estimated using
Hayman’s approach developed by Jiiks (1954), Hayman (1954) and Mather
and Jinks (1971). Data were statistically analyzed on plot mean basis.

RESULTS AlD DISCUSSION

Results of statistical analysi:: presented in Table (2) revealed hlghly
significantly differences among test :d genotypes for all studied traits except
number of seeds/main stem and sced yield/main stem, indicating genetic
variability of parents for these traits. The magnitude of variance due to
parents was higher than both crosse s and parents vs crosses for first podded
node, number of pods/main stem an d number of seeds/main stem. However,
parents vs crosses possessed highe - mean squares than parental genotypes
and -crosses for majority of studed traits which indicated pronounced
heterosis for these traits.

The general combining :bility analysis of diallel cross that
performed in the existence of sigiificant genotypic variance showed that
both additive and non-additive gene effects were operating in the heredity of
all studied traits. These results wen: in harmony with the results obtained by
Poulsen (1977), Attia and Salem (2 )06) and El-Hady et af (2009).

The specific combining ab lity variances were insignificant for all
studied traits except for flowering, plant height, plant dry weight and
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Table 2. Significance of mean squares due to different sources of variation for six faba bean genotypes and their crosses.
sov | g Flowerin; Plant Plaat dry { Branches | Firstpod | No, pods/ No, sced/ | Seed yleld/| No. pods/ Na, Seed | 100-Seed
g date | height weight fplant node main stem. | main stem | majn stem plant seeds/plant |yield/plant| weight
Genotypes | 35 |24.965 **|93.472 **] 134,473 ** 81.614 | 9,128 +* 1.814 * 9.519 ns 4319ns { 11.985** | 74148 ** | 34572 * | 306.483 **
Parents(P) | 5 | 45.88** |100.82**| 100.82ns | 0.97** | 1636** |  3.97%+ 18.14* 753ns | 7.85ns | 47.58ns | 30.65ns | 517.06**
Croases (C)| 291 19.77*+ 81.75%* 115-35*" 0.51** 8.00** 1.49* 8.36ns 3.82ns 12.29*+ T2.12%* | 28.71*% | 258.42%*
PwsC 1] 56.81%* |396.69** 854.;19*" 1 1.97% 5.55ns 0.39ns 0.07ns 2.63ns 2387 265.91** | 224.16** | 647.35%*
GCA 5 |49.472 ** 90.199 **| 84,142 ** | 0924 ** | 17.181 ** 38224 18.273 *+ 7.143 ** 17.89*% | §2.412** | 26.159 % | 841.192 **
SCA 15| 7.227 ** |42.101 **| 61.961 ** | 0.218 ** | 2.653ns 0.605 ns 3.496 s 1.73 ns 3481 ns | 24181 ms | 14.409as| 54.044 ns
Reciprocais| 15 | 5.408** | 36.883**| §6.878** 0.190* 2.267ns 0.237ms 1.518ns 0.928ns 4.539* 34,855 17.206* | 23.122ns
Error {35 124 | 2099 | 43.90 ais | o n et I\ BER a3 ) amaa | 1380 | 64s0

——— Fa— Il 1
ns, * and ** indicates insignificant, significant and h
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- number of branches/plant. On the otier hand, variances due to reciprocal
variances were significant for all st died traits except first podded node,
number of pods/main stem, number of seeds/main stem, seed yield/main
stem and 100-seed weight.

The mean performance of par nts and crosses are presented in Table
(3). Cairo 5 was the earliest par:ni for flowering (48.0 days) with
insignificant differences from all pirents except Nubaria 1 (61.5 days).
Triple White possessed the highest ralues for number of pods/main stem
and number of seeds/main stem. On the other hand, Triple White exhibited
the lowest values for plant heijht, plant dry weight, number of
branches/plant, seed yield/plant and 100-seed weight. These results may be
due to the Triple White is an introduced entry that has not been subiected to
any improvement methods. Also resilts revealed that Cairo 3 Im possessed
the highest values for seed yield/miin stem, number of pods, number of
seeds and seed yield/plant. -

For flowering date, crosses P, x Ps and P, x Ps possessed the earliest
crosses (47.5 and 49.0 days, respectively) with significant differences with
the majority of crosses. Cross P3 x P, exhibited the good performance for
the traits plant dry weight, number of pods/plant, number of sceds/plant and
seed yield/plant with values (46.8g, 15.56, 36.7 and 23.4g, respectively).
Cross P: x P; possessed the heaviest 100-seed welght (102.0 g) and
significantly different for most of stidied crosses.

Percent increase for crosses from its parents ranged from -10.24%
for number of pods/main stem to 50.92% for seed yield/plant, which
indicating that the hybridization is -)laying an important role for increasing
the performance of the hybrids com paring with its parents. These results are
in accordance with those obtained by Soliman (2006).

‘The percentage of single cr sses superiority over parental genotypw
were pronounced being (43.26, 17.95, 17.78, 26.25, 33.80, 50.92 and 11.55
%) for plant dry weight, number ¢ f branches/plant, seed yield/main stem,
number of pods/plant, number of sieds/plant, sced yield/plant and 100-seed
weight, respectively

Estimation of general comb ming ability effects of the six parents for
studied traits is given in Table (4). For flowering date, all parental lines
exhibited significant favorable effe :t except Nubaria 1 and Triple white. For =
plant height only Cairo 4 possessed highly significant desirable effects
(4.13) for this trait. For plamt dry weight, Cairo 25 and Cairo 4 possessed
significant favorable effect (2.81 ad 2.47, respectively). On the other hand,
Triple white possessed highly significant negative effects for this trait (-
4.18). For number of branches/pla it, only two parents Nubaria 1 and Cairo
4 exhibited significant effects (0.41)0 and 0.051 in the same order). Whereas,
the remaining parents; Triple White, Cairo 25 and Cairo 5 possessed
significant negative effects for this trait. For first podded node, only three
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Table 3. Mean performance of parents and their crosses for different traits.

Flowering Mo, Mo,
Flant .| Plantdry | Branches | First pod. Seed yicld/ Mo, pods!
Genotype {‘;‘; height (em) | weight(z) | fplant tode ""::r:fh ’“‘::“’ main stem (g) | plant
| Triple Wiite[P,) B 8.6 80 12 (L L] 7.7 1.2
Hubaria I {F;) 015 738 [EE3 30 1. P (¥ 0.3
B0.5 70.6 6.3 18 [ ] BT
a5 ] i3 3 13 . T
8.0 ik 20,3 13 7. t_r B.E
485 20,8 EN, 1.2
S [ ] e T M
[LX] T18 1 13 ] 0.8
405 0.8 T84 21 3 [ i [E ([T} LK.
515 Y] FLX I 10 i 47 ] [T Y]} [FE] [
(51| [FE] 70 23 [¥] 3 FY L] [ [EX] 3 [*%]
(1) BE | Al in [E] G T af LE] 1iE 180 88|
@O | wan -7 a1 4 it 1 T Eﬂ I8 [ LI
57.0 (7] [E%] EY (K i EX. 4 (1] L R
8.0 a4 TN Al Z X i ] 4, 18 EEY] 901 |
ya Py &8, T8.8 5 FE) W] ] 3 14 F1] 0.4 [¥] [T}
Pya Py &0, #13 5.7 1] (1] 1.8 18 39 L1 14,8 [Fhi [=1]
For Py 418 T8 303 i6 B F] (X} il il 143 8L |
Fya by 505 T8.0 F ¥ ] FX] [X] [} AT FE T4 0.3 ¥ TLE
X 46,0 EThj F1 [ L 5.7 17 8.0 FiK] 145 T
| X1 55.3 5.3 481 1.5 [ T 53 8 0.8 3.7 118 A
| Fua By B45 T84 703 1] [X X [¥] ¥ ] [¥] [[X] 40 TEY
Fya Py (L] B4 328 35 ] 1.2 33 I} 1] 184 14.0 B5d |
BP ([T BOE [T ] ik 13 1] L 4, (Y] 3T FEY ] [EE]
Pz P 51.0 [Y] 343 3 [E Fx] [ 3, (%] N} 187 |
Pz P, (5] 8T 238 L 5 1.4 34 : %) 5.2 122 (1]
XL 820 il 38 T 3 30 T3 ; 104 6.4 183 [T}
LA BED 80,3 334 .4 L7 (% 0 1. (%) 15.8 168 1620
PP 1] [TF %) (1] (K] 1, 48 [FT [F&j ]
g 7. Fik] L4 1} ] [X] 40 X 134 1.4 e}
Fya Py ] 85, 8.0 21 18 14 44 128 12,1 (1K}
Py [EX] B, FrT] FI] 28 [X] 18 B 23.4 7.3 Td4
(1] £0.7 338 1.0 %i 28 T. £0 105 28, 18,1 [Thi
1) B0 =i 23 ] X} [T T4 18.2 [ B |
5.0 80.0 5.8 FX] if 33 EY] [ 31 83
EEE 8.0 WO i7 1] 10 2 i1 [F] FIE] LA T4
E10 25.0 7.2 28 E¥] 5T 243 8.7 17,




Table 4. Estimates of the relative general combining ability effects (g of parental lines in the F, generation for studied traits.

Flowering | Plant | Plant dry Branches . First No. No. seed Seefl yield/ No. pody/ | No. seed Seed yield/ | 100-Seed
Parent date beight | weight |- Iplant pod. mh":md" main stem - main stem lant lant plant  weigh
(day) fem) P (@) . - node ‘ @) p p ® @
T""::,:;'m‘ OiBus | -330%n | a8 | Daoren Logoes 041+ 0.67%% -0.09gs 0171 | 01705 | Les+ | 1103+
Nubarta1 (P 403** | 128m | -L19us | o460e+ [233%|  pagee 2,43 18w 242%% 1 506k A1.784% 14,68+
C""f‘;f)["" a8 | 099 | 1.07ns | 0.007ns | 0.14ms 0.22%* 0,53+ 0.62% 1.01%+ 2.30%+ L5+ L1203
Cairo25(P;)| -0.64* | 0.86us | 281* | -0.032%* Q.76+ 0.20%* 0.44% 0.40% 046" 1.33ns 114 0.43ns
CairoS (P | -151** | -13%ns | -0.98us | -0.065%* |0.58%* dasre 072+ 03084 0.23* 0.40us 0248 3.61ns
Calro 4 (¥y)- -0.51;' 4157 .47 LLETCYRL TR ) WUL D8 v.azms w1/ o v ki mn Ger o pam ,:_:_:, a—
SE. gi 029 0.85 24 | ooos | oxe 0.03 0.30 0.1 0.13 0.94 0.55 2.25
SE(gl-g) | 046 132 191§ 003 | 028 0.07 0.48 0.27 0.31 227 132 540
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parental lines (Tnple thte Caito 2% and Cairo 5) exhibited significant
positive effects. On the other haid, Nubaria 1 possessed the significant
negative effect for this trait. For r umber of pods/main stem, four parents;
Triple White, Cairo 3 Im, Cairo 25 and Cairo 5 out of six showed significant
positive effects (0.41, 0.22, (.20 and 0.28 in the same order). For traits
number of pods/main stem, numbe:' of seeds/main stem and seed yield/main
stem; three parental lines (Cairo 3 Im, Cairo 25 and Cairo 5) exhibited
significant positive effects for these traits. For number of seed/plan and seed
yield/plant, only one parental line ( Zairo 3 Im) exhibited significant positive
effects (2.3C and 1.65, respectively). These results were in accordance with
those obtained by Mahmoud (1977), Poulsen (1977), Abdalla et af (1999)
and Attia et al (2002).

From the previous mentiont:d results it could be concluded that the
investigated parents showed varable GCA effects in direction and
magnitude that greatly varied betwzen traits. However, generally, Cairo 3
Im and Cairo 25 are good combiner:. for most of studied traits.

Estimates of the specific co nbining ability effects in the six diallel
crosses for the studied traits are sliown in Table (5). For flowering date,
results revealed that five out of 15 cosses Py x Py, Pr x Ps, Pax Ps, Po x Pg
and P; x Ps, showed significant n:gative SCA effects (-0.986, -1.611, -
1.319, -0.819 and -1.361, respectively). For plant height, only 4 crosses out
of 15 (P1 x Ps, P2 x Py, P; x P, and Ps x Pg), exhibited significant positive
SCA effects (6.449, 5.444, 4.290 and 4.344, respectively). For plant dry
weight, only 3 crosses (P; x P3, P> x P4 and P, x Pg} possessed significant
positive SCA effects (6.524, 7.84:: and 7.678, in the same order). For
number of branches/plant 3 crosses Py x Py, P; x Ps and Py x Ps) possessed
significant positive SCA effects (0.4)3, 0.519 and 0.319, in the same order).
Concemingﬁrst podded node, four ¢rosses (P] XP4, Pz XP.4, P3 x Psand PsX
Ps} possessed significant positive J\CA effects {1.358, 1.383, 1.296 and
2.025, respectively). Only one cros: P; x Ps exhibited significant positive
SCA effects (1.989 and 1.646, respe itively) for number of seeds/main stem
and seed yield/main stem. For number of pods and number of seeds/plant
only two crosses (P; x P; and P4 x .%) possessed significant positive SCA
effect (2.617; 5.860 and 1.808; 3.8. 6, respectively).. For seed yield/plant, -
two crosses (Py x P; and P; x P,) poisessed significant positive SCA effect
{2.975 and 3.665, in the same order). For 100-seed weight, only cne cross P,
x P; exhibited highly significant posiiive SCA effect (8.156).

Estimates of the reciprocals ¢ ffects in- the six diallel crosses for the
studied traits are shown in Table (6 . For flowering date, resulis revealed
that seven out of 15 crosses P x Py, %x P, Pex P2, P4 xP3 Psx P3 Psx P35
and Ps x P, , showed significant negative effects (-4.25, -2.25, -1.25, -1.50, -
2.00, -1.50 and -2.00, respectively). I7or plant height and plant dry weight,
only one cross (Ps x P,), exhibited sig rificant positive effects (11.75 and
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Table 5. Estimates of specific combining ability effects (S;) of diallel crosses for studied traits.

Cross Flowering | Plant | Plant dray )Branches| First pod. N;:'E;’:’ No. seeds | Seed yield/| No. pods | No. seeds | Seed yield | 100-Seed
date height | weight [plant node stem:. /main stem | main stem | /plant /plant /plant weight
P xP, 0347ns (2674 ns| 1.565ns [0.161ns| -0.754ns | -0.319ns | 0440 ps | 0.283ns | -0.008ns | 0.322ns | 1.328ns | 8.156*
P xP, 1.556** |2.844msj 6.524* 0.403** ; 0.5% ns | 0.064ns | 0.176ns | -0.160ns | 2.617** 5.860** 1.975* |-2.944 ns
P,xP, -0.986* | -3.522* | 2.407ns {0.178ns| 1.338* | -0365ns | +0.590ns | -0.276ns | 0.842ns | 2206 ms | 1.363 ns | 1.422 ns
Px Py 3389** | 6.449** | -1.497ns j0.061 ns | -0.413 hs | -1.049%* | 2840+ -1.628* | -0.900ns | -2.194ns | -1.372ns | 2.494 ns
P x P -1.611** 12.0740s] 2.674ns |-0.031ns| 0,033 ns | 0.518 ns 1.989* 1.646* 037ins | 2.026ns | 1.769 s |3.347ns
P;x P, 0597ns 1.0%1ns{ 1.236ns (0014 05] 0046y | 0.2321ns | -0.219ns | -0.327ms | -0.171ms | 0076ns | 0.670ns |1.387 ms
P;xP, 1.306** | 5.444** | 7.844** 10236 05| 1333 003%9ns | 023%9ps | 0.4%ns | 0.729ms | 3.072 ns 3.665* |[5.051 ns
Px Py -1.319** 1935 ns| 2.865ns } 0.519** | 86313 ps | 0.25% ns | 0.414ns ; 02%0ns | 0288 ms | 0.697ms | 0.623 ns |-0.075 ns
Pyx Py -0.819* 1-0.710 ps| -4.064 18 |-0.197ns| 0358 ns | -0.253ns | -0.707ns | -0.706 ns | -0.992 ns | -2.082ns | -1.564 ns | 0.473 ms
PixP, 0,236 ns qu 2172 us [0.003ns| 050808 | -0.153ns | 039405 | 0.060ns | -0.971ns | -2.140ns | 0943 ns |2.548ns |
PyxPy -1.361** |2.814ms| 2,799 s |0.086ns] 1.296* | 0.039ns | 0481ns | -0.065ms | 1063 ps | 3.610ns | 1.615ns |-4.660 ms
Psx b 0.139mg | U011 | -5.4%0 DS | IV | Vewis oy | pavius | Sernps | 0208 me T 1447 ne | 234 mn | 119208 [ 161118
P.x P, -0.403 ps |-5.531**| -3.643 ns [-0.264 ns| -2.150** | 0,090 ns | -0086ns | -0.303ms | -0.763 ns | 2544 ns | -1,992 ns | 0.384 ns
Pyx Py 30974+ 4.344*% | 7.678** 0319* | -0229ns | 0.601ns | 1.168ns | 0.626 ns 1.808* 31.826* 2384 ns |-1.611 ns
" PgxPy 2.222** [1.115ns] 2.649ms [-0,047 ns!{ 2.025** 0.693* 1518 ns | 1.156ms | 1.092ms | 2.501mns | 2.509 ns |2.534'ns |
Standsrd error )
Sy 0474 1.947 1.815 0.166 0.734 0.3% 1.017 0.761 0.824 2.21%5 1.6%2 3.420
] S-Sy 0.729 1.958 4.277 0.252 1.115 0.602 1.545 1,157 1.252 3.365 2.5 5.196
Sy-Sw 0.644 2.645 3.825 0.228 0.997 0.538 1.382 1.034 1.120 3.010 2.299 4.647

ns, * and ** indicates insignificant, significant and highly significant at 0.05 and 0.01 level of probability, respectively.
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Table 6. Estimates of specific conblnin;jamlity effects (Ry) of diallel crosses for studied traits.

Croas Flowering{ Plant |Plant dray| Branches | First pod, N?I;”.’::' Nao, seeds | Sced yleld/! No. pods | No. seeds | Seed yield | 100-Seed
date helght weight /plant node stem.. /main stem ) main stem | /plant /plant plant weight
P,x P, 0.75ns | -6.375** -7.23* -0.450* | -1.350 ns 0,300 ns | -1.000 ns | -0.523 ns | -1.075 us | -3.70nms | -2.908 ns | 2.705 ns |
Pyx Py -4,28%* ~5.025* | -14.35** | -0.675** | 0.37Sns | 0.225ns | -0.875ns | -0.558 ng | -4.625** | -11.1¢** | -7.285** | -1.110 ns
Px Py 0.75ms | 2.500ns | 4.08ms | -0.025ns | 1.050ms | 0.025n3 | 6.275ns | -0,325ns | 0.550ns | -2.58ns | -1.655ns | 0.380 s
LPaxBy | -3.38%% | 327Sms | -L43ms | 0.228ms | 1.750* | 0.125us | -0.250ms | 0.030my | -1128ns | -3.60ns | -2363 ns | -0.873 ms
Pex Py -0.78ms | 2375 ns | -8.60** -).400% 1.978% | .0.175ns | -0.375us | 0.283 ns | -2.225** -5.83* ~4.145* | -0.650 ns
Pyx Py 1.00* -1.125ns | 3. 70ns | -0.125ns | 0.450ns | 0.150ng | 0425ns | 0428ns | -0.208ms | -0.93ns | -2.188ns | -9.710*
Pa P -1.25* | .2500msY 475ms | 0.100ms | 0.500ms | 0.30 ns | 0.850ms | 0.730ns | 0.950ns | 3.95ms | 3.535* |-1M8ns
Px P; 0.25ms | -1.37Sms | 1.93nms | 0.300ms | -2228** | -0950* | -1800ms | -1.558% | .0275nms | 0.20ns | 0.690ms | 2888 ns
Psx P, 0250y | -2.725m0s | -1.75ns | 0.250ms | -0.225ns ) -0.975* | 0.275ns | 0.195ms | 0.178ns | -1.23ms | -1330ns | -0.665 ns
P Py <150* ) 1.275ms | -S.10ns ; -0.150ns | 0.225us ; -0.300ny } -1.325ms | 04208 | -1.028ns | -430ns | -2.283 D8 | 4.785 ms”
PexP, | -2.00** | 287Sns | -1.63ns | -0.200ms | 0.700ms | -0.378us | -0.775ns | -0.828 s | 107w | Ao T oS00, Spes s
Pex Pa SL&NS | vaeea. | s5s,, | Sosoms | 0eS0ms | -0.475ns | -1.150ms [ -0.93Sns | 0050 ns | 0.53ms | -0.398 ns | 4.498 ns
Pyx Py -2.00** | 11.750** 7.38* g.lﬁgs‘m 0050 ns | 6.02Sns | 0.025ns | -0.035ns | 1.000 ns 4.65* 2.808ns | -2.845 ns-
Pex Py 0.00ns | -1.350ns | 3.00ns 0425+ 0025ns | -0.200ns | -0.975ns | 0.663ns ) 0.600ns | -0.28ns | -0.340ns | 1.358 ns ]
Pyx Py 0.75ns |-3325ns | -3.98ns | 0.125;ns | 0.150ns | -0275ns | 0.700ns § 0.71Sns | -0.600ns | -2.63ms | -2.363 ms | -2.210 us
tandard . 3
rror e
0.557 2.291 3.313 0.195 0.864 0.466 - 1.197 0.896 0.970 2.607 1.991 4024
iRy - Ry 0.788 3.239 4.685 0.276 1.221 0.660 1.693 1.267 1.372 3.687 2816 5692 !

ns, * and ** indicates insignificant, significant and highly significant at 0.05 and 0.01 level of probabiltty, respectively.
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7.38, respectively). For number of jranches/plant one cross (Ps x Pi)
possessed significant positive effects (0.425). For first podded node, two
crosses (Ps x Py and Ps x Py) possessed significant positive effects (1.750
and 1.975 respectively). For number cf seeds/plant only one cross out of 13
crosses (Psx P,) possessed significent positive effect (4.65). For seed
yield/plant, one cross (P x P;) possessed significant positive effect (3.535).

Estimate values of genetic conponents and ratios are presented in
Table (7). Results showed that the additive genetic variance (D) was
significant for all studied traits. Th s result gave evidence that additive
genetic and was more important “han dominance for the traits. The
covariance of additive and dominince effects overall arrays (F) was
significantly different from zero in the positive direction for number of
branches/plant, indicating the presente of dominance alleles in the parents.
For other traits, no conclusions cculd be drawn regarding the relative
frequency of deminance vs recessive tlleles in the parents. i _

The components of H; and H: were significantly differént from zero
for most of studied traits. Theoretically, H; should be equal to or less than
H; (Hayman 1954). H, was greater than H; indicated that the positive and
negative alleles at the 1oci were not equal in proportion in the parents. Since
D was greater than H; for flowerinz date, number of branches/plan, first
podded node, number of pods/main :tem, number of seeds/main stem, seed
yield/main stem, suggesting that additive genetic variance was more
important. However, the remaining traits showed higher values of H, than
D, ‘indicating the important part ¢f dominance genetic variance. These
resulis are in harmony with those ob ained by El-Hosary (1981).

The proportion (3,/4H,) 'vas lower than 0.25 for all studied
traits except for plant dry weigtt, number of pods/plant, number of
seeds/plant and seed yield/plant, sugpesting that positive and negative
alleles were not equally distributed among the parents. The parents seemed
to have more dominant genes than recessive .as indicated by the positive
values of F components.

The estimates values of Ki/Kg were greater than one for most of
studied traits except for number of pods, seeds, seed yield/plant and 100-

. .seed weight, which indicated exce:s of dominant genes in the parents for .

these traits.

The average degree of dom nance (H;,/D) were less than one for all
studied traits except for plant eight, plant dry weight, number of
pods/plant, number of seeds/plant and seed yield/plant indicating that the
dominance was almost partial.

Narrow sense heritability rznged from 19.94 for plant dry weight to
75.72 % for 100-seed weight. Tt ese results are in harmony with those
obtained by Abdalla et af (2011).
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Table 7. Estimates of genetic parameters for studied traits in F,’s dialle] cross.

Parameters Flowering{ Plant |Plantdray! Branches { First ped. N;:'nl:?:’ No. sceds | Seed yield/| No. pods | No, seeds | Seed yield IMM
date height welght /plant node stem.. /main stem | main stem | /plant /plant /plant weight
E 0.62 ns 10.50 *+ 21.91 0.08 = 1,49 ** 0,43 ** .86 ** 1.61 ** 1.87 ** 13.55 ~ 7.93 = 32,40 »*
D 23.82 ** 39,92 =+ 28.65* 0,41 ** 6.69 ** 156 6.21 ** 2,16 ** 2.06 * 1023 % T7.40 ** 226.11 **
F 8.66 as B m 777w 022~ 159m 0.85 ;s 2588 0.88 ns -3.51 ns -16.62 o -1.44 oy «11.80 us
H1 14.33 75,39 *» 80.17 ** 038 *= 1.43* .76 %+ 275 ms 0,81 na 3,01 ** 17,25 ** 10.19 »* 64.96 **
H2 13.21 ** 63,28 *+ 80,15 ** 0.29 ** 232m 035 m 126 ns 0.25 n8 3.21us F38 I 4 12,95 #+ 43.29 us
h2 1547+ 104,78 «* 234,67 +* 0.54 »~ 132 ms 0.06 ns 033 ns 0.5]1 ns 635 ** 71.91 ** 61.16 ** 175.28 **
52 2.85 2957 | 11676 0.00 0.58 0.04 1.07 0.39 0.64 17.31 3.67 189.58
Bh2 94.85 73.51 53.19 7371 £8.07 60,20 5011 s 65.10 4831 44,18 §1.80
Nk2 6748 33.60 19.94 48.74 53,68 52.06 44,62 35.61 50,04 3791 139 7872
et I iz 197 [ 2] v.ou w7 .67 0.61 1.21 130 117 0.54
UV (H4H, 0.23 0.21 0.25 0.19 0.24 0.12 0.11 0.08 0.27 0.31 032 .17
KIVKR 1.61 160 118 1.78 1.4% 2237 191 1.99 0.17 0.23 0.85 0.83
rY&EWHVE] 429 -0.38 -0.90 -0.86 .34 0.06 0,38 -0.56 -0.06 -0.55 -0.94 090
2 0.08 0.72 0.52 0.74 0.12 0.00 0.14 031 0.00 0.30 0.88 0.50
hi/H2 117 1.72 293 1.85 057 . 0.16 -0.M) 2.04 .97 3.41 4.72 4.05

ns, * and ** indicates insignificant, significant and highly significant at 0.05 ind 0.01 level of prabability, respectively.
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