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ABSTRACT

Eleven fuba besn penotypes and their 28 F, kybrids produced according to 4x7
Jactorisl mating design were evalusted under natursl infested soil with Orobanche
crenais seeds. The results revedled that mean squares of genolypes were significant for
all studied traifs, indicsted the exisience of genetic variability among studied genotypes
particularly for reaction jo Orobanche. The mean performances of the studied parents
could be mvanged imto three growps, the first group inciuded resistant genotypes,
second group, incinded the pardal selerant to Orobanche and the third group includes
suscepiibie parents. In addifion, the best heterosis value for earliness was detected in the
erosses; Misr | x Sakha ] and Misr | x Sakka 2 relative to their mid-parents. Moreover,
20 out of 28 crosses exhibiied highly significant positive heterosis relative to mid-
parents value for seed yieldiplant. The resistant genotypes Misr 1, C.1657 and Misr 2
and aiso the esrly genciypes Sukivn 1, T.W and C. 1543 have greater combining ability
effects for seed yield/plant than the other penotypes. The most desirabie crosses which
had desirable valnes of SCA effects were C. 1657 x C. 1534 and T.W. x BPL7I0 for
number of pods/plant and seed yicld/plant Furthermore, the best combination for
reaction to Orobanche was C.1657 x C.1543. The additive genetic variance appeared to
be larper than non-additive genetic variance for studied traits except for plant height
and number of seeds/plant. This imdicated that additive genetic variance played an
important role in the inkeritance of these treits. Concerning the other studied trait as
Plant helght and number of seeds/plunt, non-additive genetic variance was more
important than additive genetic variance. The estimation of dominance degree rafio was
confirmed that the importance of non-addifive genetic variance for plant height and
mumber of seeduplamt Heritability in the broaod sense esiimetes were close fo the
corresponding vaizes of narrew sense heritebility for most studied traits, indicating that
« major part of the tosnl penstypic variance is additive. Reaction to Orobanche
appesred to be genetically end phenotypically negative correlated with yield and its
components. It could be concluded that the recurrent selection is the proper method for
developing desirable lines in advewced generntions for thelr tolerance to Orobanche
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INTRODUCTION

Faba bean (¥icia fuba L.) is thc most important source of puls
protein for both man and animals in the Mediterranean area (Scarasia and



Marzie, 1970). In the Mediterranean region, the most important biotic
stress on faba bean is broomrape (Orobanche crenata Forsk). This is an
obligate parasitic weed which severely stresses faba bean plants, often
leading to complete crop loss. The extent of the damage caused by
Orobanche is often hidden because many farmers who have lost their crop
in the past simply stop growing faba bean in Orobanche infested fields.
Therefore, the most important- factor limiting faba bean production
throughout the Mediterranean region is broomrape (Grenz et al 2005).
Different parameters have been used by different authors to evaluate the
susceptibility/resistance of Vicia faba and other crop plants to Orobanche
spp. (Radwan et al 1988 and Perez-de-Luque et al 2005). On the other
hand, knowledges about nature of gene action are needed to determine the
desirable breeding programe for improvement of different traits. Additive
and non-additive genetic variance could be derived from the combining
ability analysis. In this respect, Abaas (2001} and El-Hifny ez af (2001)
reported that both additive and non-additive gene action contribute in the
inheritance of most studied traits in faba bean, while additive gene efficts
played the major role in the genetic expression of days to flowering, plant
height, number of branches/plant, number of seed/pod, 100-seed weight
and seed yield/plant. Therefore, this investigation was carried out to
partition the genetic variance to its components for some faba bean traits,
which may play a role in the resistance mechanism to Orobanche crenata.

MATERIALS AND METHODS

Eleven faba bean genotypes with different background were
obtained from the Field Crops Research Institute. Agricultural Research
Center, Sakha Station. These cultivars were; Misr 1, Cross 1657,
Determinant (6), Triple White, Sakha 1, Sakha 2, C. 1534, Misr 2, Luz de
Otona, Rena Mora and BPL 710. During 2003/2004 season, the parental
genotypes were sown under the insect free cage. The first four genotypes
were crossed as male parents to each of the remaining seven genotypes as
females in a factorial mating design. In 2004/2005 growing season, the
obtained 39 genotypes which included eleven parental genotypes and 28 F1
hybrids were evaluated under naturally heavily infested soil with
Orobanche crenata seeds. In the experiment, data were recorded on the
following traits; no. of branches/plant, no. of pods/plant, no. of seeds/plant,
no. of seeds/pod, seed yield/plant,100-seed weight and reaction to
Orobanche (number of Orobanche spikes and Orobanche spikes dry
weight). Analysis of variance was done according to Steel and Torrie
(1960). Heterosis was estimated as the percentage of increase in the mean
of the F, hybrids over mid-parents (M.P) or better parent (B.P) values.
General and specific combining ability were estimated according to
Kempthome (1957) procedure as outlined by Singh and Chaudhary (1985).
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Subsequﬂy,gmeticvm‘nneempuﬁﬁmdmitscomponentsas
additive and non-additive (inclading dominance) genetic variances,
according to0 Comstock and Robinson (1952). The cocfficient of inbreeding
for maternal and paternal varieties was considered to be equal to one.
Subsequently, heritability and dominance degree were estimated.

RESULTS AND DISCUSSION
The significance mean squares of 4 x 7 factorial F; mating and for
studied traits are presented in Table (1). The results cleared the presence of

Table L. Analysis of variance and mean squares of 4 x 7 factorial mating design for
alil stmdied traits wader Orobanche-isfestation

. o Ovobanche)
sov | e L--n— Pode/ | Seedw | Syl ‘:: soeds | Neof | Spikes
Flast | plont | plamt © © el dry
thoes | Weight |
W | 3 | &7 | L1 | s | s i [ eS| 114 | 1503
Gone. | 38 | 736 [ 130 | 1267 | 9284~ | a5~ 17| e6a3%= | 1983+
Crasses | 77 | 4b1 | 8205 | 9069 | 76560 | Se3.15 [138%%| 339.7% | 6145+
Mee | 3 | nse 1619 | lem~ |ies7ye | 1017 [sere| sise | i
Femels | 6 | 47 | 1537 | 1sw7 oA~ | 789 | 1w | sie | l40s
WP | 18 | 14 | 417 | s~ | maes | ek7e_[asw| isso | 711
Ewer | % | a5 | 132 | 3@ | an 15 |eae | 538 | 1908

“~ Signiicant at 0.05 and 0.01 levels of probabilty respeciively.

highly significant differences were recorded among all genotypes (eleven
parcats and their 28 F, hybrids) for studied traits except no. of seeds/plant.
This finding indicated the existence of genetic variability among studied

the mean squares to crosses male parents and females interaction were
highly significant for studied traits except the male x female interaction
was highly significant for all studied traits, this indicating that female
parents differed in the order of performance in crosses with each of the
male parents. female parents for seeds/seed index and seeds/pod mean
squares were significant. Slmnhrmﬂtswa'eobmmedbyl)armshetal
(1999) and Toker (2004).

Mean performance of parents and crosses for the studied traits are
presented in Table (2). Significant differences were observed among most
genotypes for measured traits. Judging by the level of yield and its
components, the studied parental cultivars could be arranged into three
groups. The first group contains the genotypes of Misr 1, C. 1657 and Misr
2, which considered being the most tolerant group to Orobanche. These
genotypes accompanied with high yielding (51.10, 50.65 and 59.92,
respectively.), and least number of Orobanche (10.33, 11.33 and 12.33, -
respectively). The second group of parents, includes Sakha 1 and C.1534 is
partial tolerant 0 Orobanche which parasitized by moderate levels of
"Orobanche and accompanied with medium seed yield/plant (30.52 and




Table 2, The mean performances of parents and their F1 hybrids for studied
characters under Orobanche-infested soi)

.- Reaction 1o Orob.
[Brnebw' Pody | Seedss |seeds|Sooh YiV) 100 Seed IS0 o TSty
Gemotypes  Piant | plant | piant | /pod ® : (t)#. Orobanch| dry
2 spikes [Weight
Misy 1 434 | 2034 | sr3s f302] si10 5331 1033 | 25.00
C.1657 242 | 1891 | 965 [315| s0.65 84.92 1133 | 3000
D6 658 § 395 | 1243 |3.14] 1188 95,53 60.00 | 65.00
W Lo | 413 964 [233] &a0 6332 5500 | 7767
Selth 1 252 | e | w26 [3s2] s 72.24 1767 | 70.00
Sakha 2 51 | 3712 | iete |434] 1420 8858 | 5100 |102.33
C. 1534 225 | 925 | 2770 |3e0f 2212 79.35 2267 | 8233
Misr 2 424 | 2550 | 7601 j298] s 7884 | 1233 |2167
Rema Mora 737 | 468 | 2346 [s0z] 2861 10913 | 067 | 90.00
Luz de Otous 563 326 | 1691 [S19] 1853 | 10963 | 3m00 | 9300
PBL710 623 | 3o 815 |205] 667 287 5267 |121.67
Misr ) x Sakha 1 s34 | 2280 | 57239 [282] ssmm 97.38 767 | 30.00
MibrixSskha2 | 568 | 1339 | 3338 28] 211 $1.30 19.00 | 40.00
MisrbxC. 1534 | 338 | 1764 | s298 [a00]| 464 5859 933 | 3667
Misr 1 x Miisr 2 53 | 3511 | 1250 [3s8) 11667 9259 600 | 1333
MisrizRemaMorn| 645 | 860 | 3576 |416] 3831 10854 | 17.00 | 4500
Misr | x Luz de 648 | 612 | 3034 [a96] a2 96.95 1967 | 4067
Misr1xBPLTIO | sS40 | 679 | 2625 |387| 2220 8458 17.00 | 40.67
C.i657:Sakhal | 406 | 1477 | sos 342 4037 7982 900 | 29.00
C.1657xSakhn2 | 463 | 16kt | 4416 |2.74] 3962 073 16.67 | 3433
C1657xC 1534 | 347 | 2282 | 7204 {317] e303 9391 | 233 |33
C. 1657 x Milar 2 455 | 2503 | s099 [324] Tim 96.08 1100 | 25.00
C.165TxRemaMora| 525 | 1398 | 5893 [421] 5678 9%6.30 19.00 | 54.00
c '“"u slerde | cg1 | a6 | 4244 [ass| 3932 | 9264 | 1900 |46n
C.1657xBPL710 | Se0 | 936 | 2924 [3a2] 2624 8975 | 1867 | Ss00
| . (6) x Swkha | S10 | 1435 | 5504 (3840 4754 3638 | 2267 | 4800
D. (6} x Sakha 2 60 | 676 | 68 [397] 12298 89.45 | 40.00 [ 45.67
D.(6)x C. 1534 658 | 1027 | 3868 (3.76| 3221 K334 | 2367 | 45.00
[ D.(6) x Misr2 653 | 1618 | 5411 [335] Si43 95.05 2233 | 35.00
D.(6)xRenaMora | 795 | 749 | 39.64 5291 4208 8478 28.00 | 5233
D.(6)x Lazdeotens]| 7.46 | 612 | 2809 | 459| 3504 93,65 2633 | 4800
D. {6) x BPLTI0 747 | &18 779 _|34] 48 3165 79.00 | 85.00
F.W 1 Sakhs | 377_| 1438 | 37.40 |288[ 3110 8543 | 2167 | 4233
" T.W 1 Sakha 2 464 £03 %46 [ 307 1258 8135 | 2833 | 49.67
T.WxC. 1534 353 | 1026 | 1798 [273] 2197 7852 | 3033 | 4667 |
T.W x Misr 2 386 | 2070 | 6244 |302] Sed0 90.96_ | 2000 | 4.3
T.W x Rens Mors E 754 | 1R |42 B0 €8 | 3600 | 51.67 |
TWxlurdestoma | 439 | &72 | 1951 |439] 33A712 nn 38.67_| 64D
T.W 3 BPL710 413 | 638 | 1606 [252( 1298 8584 | 38.33 | 8667
LSD 0.05 .62 1.87 309 J283] 2n 0.51 374 | .09
.01 083 | 248 40 (38| 29 0.63 49¢ | %4
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22.12, respectively.) and small seeds size. These two groups of genotypes
exhibited high percentage of podded plants accompanied by reliable
characters of the individuals in addition to lower rate of Orobanche
infestation (as number of spikes per plant) reflected in a better seed yield
per plant compared to the stocks of the rest group. Third group includes
D6, T.W., Sakha 2, Rena Mora, Otona and BPL710 which may be
considered as susceptible parents. This group is parasitized by highest
number of Orobanche accompanied with low yielding stocks (11.88, 6.11,
14.29, 25.61, 18.53 and 6.6, respectively.), and large seeds size. The low
parasitism is generally accompanicd by relatively better host growth, a
higher percentage of fruiting plants and higher seed yield as reported by
Abdalla and Darwish (1996).

Out of 28 crosses 20 exhibited highly significant positive heterosis
% over mid-parent for seed yield/plant which ranged from i3.67 to
110.16% (Table 3). For better parent heterosis. highly significant heterotic
effect (3.85 to 94.69%) were observed in 12 crosses for this traits. In
addition to, the record negative heterosis % for Orobanche. In this respect,
nine hybrids showed significant negative heterotic values over their
respective tolerant parent (-15.38 to -38.46%). Generally, the resuits of this
study revealed the presence of heterosis over mid-parents vaiue for most
traits either conceming Orobanche infestaion or those of yield and its
components. Therefore, the expected selection program in these materials
in the advanced segregating populations would not be fimited to the
superior specific hybn'ds, and the expected improvement would be fruitful.
These results are in harmony with those reported by EL-Galaly (1997), EL-
Hifny (2001) and Zeid (2003).

Estimates of general combining ability (GCA) effects of parents for
studied traits are given in (Table 4). Generally, wide variation could be
observed among genotypes for their combining ability effects for the traits
under study. Results showed that irrespective of the statistical differences,
' the resistant genotypes Misr 1, C.1657 and Misr 2 and also the early
genotypes Sakha 1, T'W and C. 1543 have. greater combining ability
effects for seed yicld/plant than the other genotypes. While, the susceptible
genotypes and also the late ones; D6, Rena Mora, Otona and BPL 710 were
inferior combiner for most important traits as yield and yield components,
The most interesting aspect that facing plant breeders is to know whether
GCA for a given parent agrees with its own performance or not. The results
obtained here showed an excelient agreement between the parental
performance and its GCA éffects for most studied traits. Similar results
were previously reported by Khalil e af (1994), Helal (1997) and Abaas
(2001).
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Table 3. Pfecentages of heterosis over mid-parents M.P and better parent B.P for all studied traits

- Seed 100-seed No. of Reaction to Orobanche
Ne. of branches/plant | No. of thnt No. of seed/plant yield/plant (g) welght seeds/ped Ne. aranbuchh ¢ | Spiken dry meight
s " B.P. M.P, BP. M.P. B.P. M.P. B.P. MP. B.P, M.P. . M.P. B.P. M.E. B.P.
Y Y, T I T o o I P T T R o e R T e T
18.10%* 7.61** 11.3% RN el B KX 45.6%% | 17,1%* | 469 | -S40 13,58 | 320 | 42.4% | 3g e | g3 %4 (L7 30w ] 0
848 | -17.8%% | 19234 |1335% | 19,0050 | [i36er 282095 | 82% | 860 | €34 | 0.06 | 038 | O | 9% (311 de7ee
15.54% 24,24 53.19% [72.60*| 82.88%* | 65.234* [110.2%* (94,69 14.88% [ 1]1.8%* | 19.32¢ ! 18.6%* | -47.%* § 41** { 4236 | -384**
a1 2854 | -31.23%% | .S17ew | L5 T 41,74+ 119 | -24.1%* | 12.80% | 0.54% | 349 | -17.%% | 334+ | 648 |-21.7* | 8O0
30.00+* 15.1%% | -48.11%* | -69.90* | -21.4** -50.8%% [ -15.5%% | 43 4% | 050 | -11.55 | 20.84* | 446 | -i84+ | 90.%% | .243%+| 787+
_Lie “134%* | 44180 | 6660 | -24.5% 5721 [.23.2% | -56.56 | 241 152 ) 82.6% | 283** | 46.2% | 64.5* | 446" | G274
G424*% | 85850 | 440 |21A% [ 78 | 82 | 085 [203%+ ] 188 | 601 | 253 | 2.8% [ 37w | 308 [z ] 33
[2033% Ti23 [ 4233 [asve] iesa | 259+ [20.02% [ 317% | 344 | 130% | 6+% [ 368 [ 46v* | 47.9% | 40.1°% | L4d**
48,550 43,38 6.11%% 120.68%% | 65.36%* | 21.45°* |836.96**]34.30%* | 13.99* | 10.5** | 3.22 0,64 | -27.5* | 8.8* [JL7**]| 27.8%
36.63** - | 7.30%* | 12.74*% [32.37+*| 19.404* 6554 |40.74% |29.88%* | 17.35* | 1).1** | 5.46 158 -7.04 o Rl -3.23 15 42
7,16 -28.81 18.57%% [.26.0%% | 41.81** -L19 [ 48.38% | 1205 | -0.78 | -AL78 | 318 | -1601 | 264 | &7.4% 100 30,0
44,3+ 3.5_! «17.33* | -S1.5%% | 10.89* -28.8% | 13.67%%)-32.3%%] 476 | -15.5* | 11.06 | -10.71 | -32.9+ 67.6 | -24.7%* 5d4.44
2983%% | -10.1%% | -18.21% | 8054 | 137%% | 50.9% | 845 |482°% | 761 | 548 | 2002 | 0.9 | Ab+v | e4+* [27.5% | 833
C12.00* -22.58 79.9%4 (1967 | £1.29* | J.24** | &4.2) | 557%% | 295 9462 | 1508 834 | ALt ] 284% | .3330%) 308
-5,89 14,944 | 16070 7089 | 87.84% G6.28%% | 183940 [ 5o 870 | 709 | -10.%* | 6.17 X el T 150k B 1 L 'Ti?.‘" -29.74
48,98 0,05 55.597+ 111061 92.64** 39.52%* 189.50%~) 4561 ; -4.99 | -12%% i 32.6%% | 25.6%* | 424 4.41 | -38.9 | 30,77
20675 | 0.76%* | 985 [.365°%| 2237+ | 28ger [4327% |-142** | 8.99 | 0.88% | 924 | 1232 | -38.* | #10* | 1923 | 6154
13,884 T2 73.60%% 160,18 ] 9087+ | 68.91%% |64.84% | S4.34 3.73 270 | 39 gee | Saen | 4400 | 3100 {32800 | )9 K
§ 22064 | 13.3%% | 69.70%% 848954 9183%% | 66,18°% | 60427~ |#9.03% [31.57%+| 13.8%% | 10.14_| -1188 | de.*+ | 305+ [ 352%+| 23"
- 16,56 13.4+* 30.86  131.11%%1 72.94*% | 43.174% [56.64**[23.31%%] 797 | -14.8* | 3204} 530 | -4B% T o4t J4LE0Y ) 1S 40w
T836** | 49.84° | 7839+ [19.92+% | 43.01** | -12.3%+ |73.09%%] 3.48% |26.04** | 1827 | 1189 | .36** | 40.<% | 23w+ [ 42Ten | 3985+
45,3944 -A2.1% 18.0% {21.74%*] 1996 -4.20%* 3338 [-119%*} 717 | -&1* | -7.81 | -20.* | 460 | -44*0 | 4480 | 3605
T8.512% S6.9¢* | 53.37e+ | 10.94 [ 49.58%° 1.01** (587144 ] 0.67*¢ | 9.69 | -L.7** | 138 F 8.5 [ 210+ | 3% [41.7*] 391
b [ aeevs [ aa7eee Linaee] asorss | -17.8%% [72.04% [.8225+ [ 27.9% | 1830 | 13.81 | 1#7 | 40+ [ 62 [.1879*] s6.3%
m .”'75 7]”. ‘u,“ 91.13.. ‘z‘wi 3'”.. ]m.' !'-!‘ _nn m'- -‘ l-f* .u.ﬁ‘ _I l.. -J!Lzﬁl ‘25.75‘
3033+ [ -22.0** | 81894 | §2.72 | 92.33** 7457 | 65,684 | 76,5544 38280 | 1164 | 16,77 | -18.38 | -16.%% | 175 | .-34.6%% | -17.2%*
T.W 1710 12,712 +33, 7% | S7.65%* [60.86%] 30.58%* | 66.65+ [S5.82+|84.164%] 1111 | -1.47 | 1470 } 7.82% -3&“ -J74% -LS.(I‘“' B1.gn*

* nud ** sigaificant at 0,05 and 0.01 levels of probability, respectively.
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Table 4. Estimates of general combining ability (g) e ects of faba bean
parental genotypes for all studied traits

Renaction to
ool | Mool | Meof Seed | 100 { Moot Orohanche
besuchew | pode’ sowd/ yiold! sead sendy/ Ne.of
vt | plant | piat  [plent () weignt§ ped [ CE-OT 1 spikes dry
weight
Minles
Mier | a14 J3aer ] 206 | 284 (TSI [0240%] 3820 | o795
C.aes7 azr | Las | 1009~ | 685+ [asoer] 05T | 7250 | 528w
Dé 133 lasgee] 2% | 009 }523441-039e] 322e 2.85%
T™w 2 faspe] 4o |9.79e 19000 garae] Taaer | 1138
LSD gD wes ais | ase w2 er7 o | ann | am 1.59
am ax Y1 1.0% 192 {o7s | ois 132 2.51
LSD (p:-g) 085 an e 116 | 189 {083 | 019 41 | 267
am 3 17 155 146 | L10 | 025 187 3ss
Femules ' ' _
Sekle 1 426 fim | T | 210 35| es2en § 7.00%r | 713
Sakha 2 a1 [aaer] 1034 L119se+fo260] 021 | 315+ -1.79
C.1534 A Pl 66 | 226+ L7134 014 _-s.in-- “7.04%+
Miar 2 a2e [s2s ) 1769 2490 6. 71%] 0.3 | 1510 | -39
Rewn Mors e~ il qaove | o |10 puse | 3a0 | ss3es
Luz de Otona e ol 124 [-464%*]7.60%+]-0.25%+ | 1051 | 7.1+
PELTIS o0 James] 124 464t 7.600] 025} 1057 | 7.1
LSDigd) 845 | a2 | ess 199 | oms Jais | 132 | 250
am (1] 057 145 135 | 103 | o3 175 an
LSD (grg)) 005 al (1 154 144 |} L10 ] o028 1.86 354
(Y adl 124 208 191 | 146 ] o3 247 410

* and ** slynificawt a1 0.85 and .01 Jevels of probability, respectively.

Specific combining ability SCA effects of the crosses for the
studied traits are presented in (Table 5). In general, the most desirable
crosses which had desirable values of SCA effects was Misrl x Sakha 2 for
number of branches. While, in yield and yield components crosses; C. 1657
x C. 1534 and T.W. x BPL710 for number of pods/plant and seed
yicld/plant. In addition, for number of seeds/plant crosses; C. 1657 x Otona
and T.W. x BPL710. Furthermore, the best combination for reaction to
Orobanche was C.1657 x C.1543, Misr 2x T.W, T.W. x:Sakha 2 followed
by C.1657 x Sakha 1 with SCA effects value of -12.04, -10.71, -9.81 and -
7.01 respectively. These findings explain the presence of heterosis over
better parent with respect to these crosses and indicating high frequency of
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Table 5: Estimates of specific combining ability effects (S;) for all studied

traits on F, hybrids
Branches Seeds Seed 100- Renction to Orobanche
Genotypes | /pimnt [T°%] /ptant | yietd seed No.of [™"Na'of | Spikes
L rptantg) | weighttg) Orsbanch || dry
Misr 1 x Sakha 1 - 8.3 | 39 2.56%* 0355 | 376
MirixSekba2] 126" | - |ose] gagee | 1431+ | pa7r |
Misr 11 C. 1534 | -1.30%* [3847] c.8ee ] 53¢+ .50~ 064" | 419%* | sss»
Misr 1 x Misr 2 631 7.24%% 563
Miss 1 1 Rema T 2961 379e= | -1L7Pe 267 6.03
Misr | X Laz de FX A6 4.3§%
Misr 1 x BPLTI0 | 087 S50 | 479+ 18~ 1127+
C.1657xSakha 1] 0.70%* | - [|-10.38*%] -568** 7.01%* | 563
C.1657x5akha 2] D45 | - | 578" ] 188 3354 063 | a1 | 195+
C 1657 C. 1534] 054 (4071308 ] 188%* | 10.76** | -D.&3** | 3.16* |-12.04*"
C. 1657 xMisr2 | 0.95%* A etee | 3854 Sgren | 547
C.1657x Rens | 048* - L14.67**] -1051* | -10.857** 6,07
C. 1657 x Luz de 1.68+] 17.37++ 939~ 5.01** | .13
C. 1657 x BPL710 288% J9m+ | 18 | eme ] 3a*
D (6) x Sakha 1 - L2674 s | 1402+ 427+
D. (6) x Sakhn 2 301°] 8764+ | 433 | .70+ 267
D. (6) x C. 1534 134w g3 696+
D.(6)xMisr2 | -0.56* 12.67%4 YIS 0.40* 8,03
| D ($)xRema | 0.57+ 1409+ 362 | 406+ 3.97%e
D. (6)x Luz de 376+ | 299w 157+ 0.46* 596
D. (6) x BPL7I0 338+| g0 | 990+ | .2.18** [ 0.71v* | 1857
T.W x Sakha 1 = {398 ] 291 | ss3 L14** | 6.66**
T.W 1 Sakba 2 13.16%%| 556+ 7385+ 9.80%* | 569
T.WicC. 15¢ | 0.40° 76 | 104 200+ | 2.1
T.Wx Misr2 <[ aTae B33 492% |-1071**
T.W x Rena Moma - 943" ] £33 - *
T.Wx Luz de 1.52%] -9.36% | -L129%* .19+
T.Wx BPLTI0 ATEN4ores| (7000 | 9dges 4734 | 1595
LSD(S.)0.05 | 044 |132] 218 204 1.56 036 2.64 5.01
%01 058 [17s] 289 270 207 047 3.50 6.64
LSD(S vSw) 0.05] 0622 |1875] 3.09 2.88 221 051 373 7.08
0.0 oms jza87] 410 1.5 293 0.67 495 9.40

* + and ** significsnt at 0.05 and 0.01 levels of prebability, respectively.

dominance genes involved in these combinations. The highest SAC effects
were obtained from crosses between parents of high x high or high x low
GCA effects. Similar results were obtained by Attia ef af (2002) and Toker
(2004). ' : .

Estimates of genetic parameters Table 6 showed that the additive
genetic variance (c”A) appeared to be large than non-additive genetic
variance (o°D) for studied traits except for number of seeds/plant. This
indicated that additive genetic variance played an important role in the
inheritance of these traits. The number of seeds/plant, non-additive
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Table 6: Estimates of genetic parameters for studied traits

Reaction o

Bramches / Seols | Seeds | 108.gecd Orobancke
. Aottt | piaat o [P T Sa ey

. Sp W.
o, e | 3127 | 1469 | 057 | 30438 | 20439 |149.76 | 333.50
o L ¥ <) 1BAT | 22545 | 024 | 9043 | 8761 | 5023 | 50.69
Hy% o597 | 9713 | 9984 | 2914 | 9920 | 9937 | 9742 | 9528
H. % 8414 | 6733 | 3988 | €302 | 7647 | €956 | 1295 | ;2.1
D.d [ (¥ 124 0.64 0.55 065 | 058 | 039

genetic variance was more important than additive genetic variance. This
finding could be confirned by dominance degree ratio which exceeded
unity for number of seeds/plant, while it was less than unity in other traits.

This finding might explain the absence of heterosis in most crosses with
respect this trait. Results indicated that broad sense heritability (h%)
estimates were larger or close to the comresponding values of narrow sense
heritability (h%,) for studied traits. Heritability in broad sense ranged from
89.14% for seed yield/plant to 99.37% for number of seeds/pod. Whereas,

narrow sense heritability values ranged from 39.08% for number of
seeds/plant to 84.14% for number of branches/plant, indicating that a major
part of the total genotypic variance is additive. Accordingly, it is expected
that an effective phenotypic selection in these traits could be achieved with
a satisfactory degree of accuracy. These results were in agreement with
those reported by Helal (1997), El-Rodeny (2002) and Toker (2004).

The covariances analysis between pairs of the studied traits was
made, subsequently, phenatypic (rph) and genotypic (rg) correlations were
determined and are presented in Table (7). The résults showed that the
magnitudes of phenotypic correlations were close to the corresponding
values of genotypic comelations in most of cases. These results were
expected, since the values of covariance error relatively were small than
the respective values of genotypic covariance in these cases. The reaction
to Orobanche which represented by Orobanche spikes and spikes dry
weight appeared to be genetically and phenotypically negative correlated
with yield and its components. These results in agreement with the results
obtained by many investigator, among them Abdalla et al (1994), Ahmad
et al (2001) and Belen ef ol (2002).

In conclusion, from the previous results which mentioned that the
importance of additive and non-additive genetic variance in the genetic
expression of studied traits of yield components under Orobanche
infestation. It could be conchuded that the recurrent selection is the proper
way for selecting resistant faba bean types to Orobanche, infestation.
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Table 7: Phenotypic (rp) and genotypic (ry) correlation coefficient between
pairs of all studied traits

L ecsiad -
Ovobunche
& Baods Seeds | Seeds ¥ 100-3eed W
| pamt | spnt | spiant | spod | spimme | weignt o
copties | weight |
No. of : -0.28 0.16 [0.52**| -0.05 | 0.55** 0.15 0.66
No. of pode/plunt | -0.15 0.95** | -0.33 | 0.92** 004 |-0.75%*]|-0.73**
No. of seods/plant | 0,19 | 0.82** -0.07 | 6.98* 0.14 |-0.75**]1-0.73**
No. of seedaipad | -0.30 | 0.59** | 0.53** ‘9,02 | 0.50** | 0.09 0.12
Sced yiekd/plant -0.06 | 0.82** | 0.78** | 0.58** 026 |[-0.72**|-0.70**
100-seed weight 0.25 0.17 0.04 0.06 0.08 009 | -0.02
No.of Orebanche | o185 |.0.70%*[-0.72% L0.76*4]0.70**] 003 | = [e.79+
| epikes
Spikes dry weight 008 -_0.78‘* 0.70** 1-0.58**| -0,74**] 0.00 0.76%*

Note: Upper diagoust dewste to the phenotypic correlations values and lower diagenal desoty to the
genotypic correiations values.
* amd ** significant at 0.05 and 0.01 levels of prebability, respectively.
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