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ABSTRACT

The present investigation was carried out at El-
Kharga Agricultural Research Station, New valley
Governorate, to study the importance of types of gene
effects on seed yield and some agronomic characters in
three faba bean crosses, namely; Giza 40 x Nubaria 1 (cross
I}, Giza 674 x Triple white (cross II} and Giza 429 x Triple
white (cross III).

Mean of F, hybrids surpassed the high parent in all
crosses for all studied traits, with some exceptions,
indicating over dominance. The backcross populations
mean was intermediate between the F1 mean and mid-
parents in most cases,

Non-allelic gene interaction was found to be invelved
in the control of genetic variation amoeng. genotypes for all
crosses in all studied traits with few exceptions. Estimates
of gene effects showed the importance of dominance and
non-allelic gene interaction in the inheritance of all studied
traits in most crosses.

INTRODUCTION
In practicing plant breeding to improve a quantitative trait, the
breeder estimates gene effects and the components of genetic
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variabjlity in his, own materials, The genetical knowledge of the type
of gene. actlon 1s helpfﬁ] Jo.g estabhsh the most advantageous breeding
,pmcediires for the ifnprovemem of the desired traits. Different genetic
models were proposed to estimate genetic effects (Comstock and
kRQbmson, 1948 Mather, 1949 and Anderson and Kempthome, 1954).
Alsd, Cart b ¢ fii)ﬁzf péﬁntﬁﬂ ut that the ‘information about epistatic
gene effécte and the rel&tivE inttpbrtariée of ‘the three types of gene
effects in genehc variation of dlfferent quantltatwe traits are highly
desired-;

Meet] ef i the genetlc studxes cpn faba bean (Vicia faba L.)
referred to the additive and.dominance genetic effects considering the
major components of gerie effects (Bond, 1966; Poulsen, 1977;
Morene:randi-Mattinez:, 1980 and-Aftia. et al., 29002).:f However,
additional evidence for the incorporation of epistatic gene effects in
the inheritance of different quantitative characters was detected by
Hayes and Hanna '¢1968). EL: Hcssafy 11982); EX:Hifny ér al. (2001)
and Atfia and Salém’ 2006) "' They féported - that “additive and
dominince genetlé effects ‘were significant for all studied ‘traits, and
epistatic gene eﬁ'ects seemed to ‘be unportant for the most fraits.

The present mvestigauon was carried..out to evaluate the
importance of additive, dominance and dlgemc eplstatlc gene effects
for some plant characters in three crosses of faba bean

TR MATERIALSANDMETHODS :

The: present study was carried out..at: E1~K.herga Agncultural
Research Station, New valley Governomte, dunng, +2003/2004,
2004!2005 and 2005/2006 growmg seasons. = -tiuiigens

The materials used in this study mvolved fivis parents -of faba
bean.”*The “parents ‘were' ¢hoosen™to* represeﬁ'e ‘local and - introduced
genotjrpes Wlth ewerse ongm as presented i Tabié ’1
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Table 1: Description and orlgm of five faba bean parental

enotypes BRI TR URTE S 5 TR R
. . . . Floweri- . | - . Seed
Genotypes ' Type Origin | ing Sive Color
Giza 40 Equine Egypt, selection early medinm buff
' from Rebaya 40 -
Giza 429 Equine Egypt-selection early | medium | buff
from Giza 402
Giza 674 Equine Egypt, through eariy medium buff
hybridization T
Nubarial | Major Egypt, through late large | greenish
single plant
selection from
. Giza Blanca '
Triple | Equina an-introduction early medium white
White ) from Sudan .

The following three crosses were made in 2003/2004 seasan

Cross No. 1: Giza 40 x Nubaria 1.

Cross No. 2: Giza 674 x Triple White.

Cross No. 3: Giza 429 x Triple White.

In 2004/2005 season, the F, seeds of the three crosses with their
parents were sown and the F| plants were backcrossed to both parents
to produce BC, (F,xP;) and BC, (F;xP,) for each cross. In addition,
the F, seeds were harvested from the selfed F, plant&

In 2005/2006 season the P;, P, F, BC,,. BC, and E,
populations from each cross were grown in a complete randomized
block design with three replications. Each parent was represented by
two ridges, each F; by one ridge, F, by 5 ridges and each BC by 3
ridges in each replicate. Each ridge was 3 m long with spacing of 60
cm apart and 20 cm between plants within ridges. Recommended
cultural practices were followed during the growing season. -

~ Days to maturity was calculated for each entry in each replicate
on plot basis. At harvest, ten guarded plants were randomly chosen
from each ridge and the following agronomic characters were
measured:, numbcr of pods/plant 100-seed welght 8. (seed index) and
seed yield/plant (g) ‘
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Statisticdl analysis: ) o

The six parameters model was used to estimate gene action as
described by Mather (1949), Hyaman and Mather (1955), Hayman
.(1958) and Jinks and Jones.(1958). This method i is used when non-

allelic 1nteract10ns are present

- RESULTS AND DISCUSSION
" Mean performance:

The mean performance of Pi, P, Fl, ¥, BC[ and BC2
generations for all studied traits is presented in Tables 2 and 3. :

.- F, hybrid surpassed the high pgrent.in all crosses for all studied

. traits with some exceptions, indicating.over dominance. The backcross
population means were in the mid-way between the F; means and their
respective parental genotypes .in .most .cases. The "t" values were
significant for all traits in all- studied crosses indicating clear
differences between parental genotypes of each:cross. .
Scaling test and gene effects: IR

The results of -scaling tests for the presence of non-allelic
interaction are presented in Tables 4 and 5. Results revealed
significant epistasis in most - cases, indicating that simple genetic
model was inadequate to explain the- genetic mechanism in those
tested crosses. Therefore, assisting the interaction types are necessary.

In all crosses for the studied traits, the mean effects parameter
(m); which reflects the contribution due to-the overall mean plus the
locus effects and interactions of the fixed loci; was highly significant.
The analysis of. six-parameter genetic-model indicated significant
values of additive (d) effect in all crosses for all studied traits except
the number of .peds/plant in cross 3. Also, the dominance effect (h)
was significant in all.crosses for all studied traits except the number of
pods/plant in cross-2.- .The magnitude of dominance (h). was higher
than additive (d) effects in all cases (Tables 4 and 5). These results
indicate the importance of dominance gene effects in the inheritance
of these traits. Similar conclusions were obtained by Hays and Hanna
(1968), Poulsen (1977), Moreno and Martinez (1980), Abul-Naas et
al. (1991), El-Hifny er al. (2001), Attia et al. (2002) and Attia and
Salem (2006).
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The digenic interaction types, additive x additive (i), additive x
dominance (j) and dominance x dominance (1) were significant in most
cases with some exceptions. Additive x additive type of gene action
was significant for days to maturity, and seed index in all crosses and
for no. of pods/plant and seed index in cross 3, but it was insignificant
for seed yield/plant in the three crosses. -

Additive x dominance type of gene action was SIgmﬁcant for
days to maturity, no. of pods/plant and seed index in crosses 1 and 3
and for seed index in all crosses, while this type of gene actiory was
significant for seed yield in cross 1 only. SRR -

Table 2: Méans of number of days to mai:utity and ii(;. of
pods/plant for the six populations of the three faba bean

CrOSSes.,
Cross 1 Cross 2 Cross3 -
Item Giza 40 x Nubaria 1 Giza 674 x Giza 429 x Triple
Triple white _ white
Days to maturity B
P, 142.33£1.56 146.6741.47 144.9712.40-
P; 159.1042.66 138.00+2.86 137.17£1.49
F, 151.9311.57 144.9313.83 141171123
F, 151.16+2.27 144.99+4.54 144,77+3.59
B¢, 151.05+2.88 141.77+3.08 141.27+1.16
Be; 153.05+1.59 137.4343.64 140.72%1.15
t test between % % .
- parents
No. of pods/plant -
P, 25.6312.04 28.90+4.24 23.5041.92
P, 13.2011.16 351043.40 32.6312.22
F, 27.20+£1.47 36.1744.62 34.13+0.86
F, 23.9614.44 35.1416.38 30.04+4.06
Be, 26.48+3.60 33.3315.33 31.301+6.68
Be; 22,57+2.43 37.4815.60 32.2714.69
t test between i * "
parents

*, ¥* Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 3: Means of 100-seed weight (seed index) and seed
... Yieid/plant for the six populations of the three faba hean

crosses. N e
' ' Cross 1 Cross2 | . Cross3 |
Hem | Giza40xNubarial | Giza67dx | Gizad29x
' | | Triple white | - Triple white
100 seed weight :

Py -79.63+1.46 82.4513.06 81.6942.25
P, 123.54+2.36 59.7142.96 60.00£2.61
Fp 123.29+3.96 78.7544.55 83.3013.75
F, 114.66+12.62 71.02+7.39 82.54+7.30
Bc, 113.6246.56 77.946.24 80.9416.39
Bc, 122.3547.00 71431724 | 74.0616.26

t test between o~ ex .

parents
Seed yield/plant

P 61132439 | 59.77+4.85 58.6744.55
P, 43.20+4.22 53.20+3.47 52.1343.42
Fi 74.10+1.92 67.9344.95 62.6742.99
F, 65.87410.96 65.83+7.83 60.4117.37
Bc, 68.2819.68 66.92+4.54 61.70+4.51
Bc, 64.78+8.76 62.50+4.90 59.32+4.88

t test between o . *__*' '

parents

*, ** Significant at'0.05 and 0.01 Jevels of probability, respectively.
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Table 4..; Scaling tests and genes effects:. for days to maturity as:

no. of pods/plant jn the. three, faba bean crgsses,

‘ Cross:1 ;" Cross 2 Cross ¥
Estimates Giza 40 ).(_‘_N"ubaria Glza 674 x Triple Giza 429 x_
- l ;_; '_ whlte Tnple whlte
l‘Dﬁy‘s to maturity i }
Scaling test A 783%+1085 | 8071109 | -3.60*0.57
7 B " _4.93*%£0.70 Co.BgTRREIS o |7 310 E046
S - -0.6741.16 CUShEE34 | Y14.604%11.43
Gene effect-" "' m L18L164%40.21 FA49940.41 - | 144.77%%10.33
BRI d T 20vvH).42 T 331062 n 0.85% 04
THE -h . 4,78%*£1.05 218,97%%4317 | ,-15.00%*£1.40
- i  :357**£1.19 L r2LSTAAH2.07 | -15.10%*+1.38
: . 6:38%*20.51 L. 0.040.68 -3.35%++0.33
- H6ATH*12.05 37.7%%43.34 15.60*+1.70
Ch ey - No. ofpods/plant ) ;
Scaling fest A 01304 160179 | 47eEied
B 67371 1 N g a 178 | -2.23+1.28
C 2.60+1.74 T§234306 | 423%%e037 |7
Gene effect m 23.96++30.40 - 38 14%4th58  [1130.04%++0.37
d UL 924,56 A TEE0.99 -0.97+0.85
h 120544179 | 3.15.23%3.03 13.034%+394 . |
i < h2THLOT < 103,06 L 697**+2.26
i -3.3%%40.60 . -LOSE111 © 3.60%%+0.89
1 ALI3*1285 | 6374501 . -9.70%*+3.78
*, ** Significant at 0.05 and 0.01 evels of probability, respectively.
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Table 5: Scaling tests and genes effects for seed index and seed
yield/plant in the three faba bean crosses, .-

Cross 1 Cross 2 Cross 3
Estimates - Giza40x Giza 674 x Giza 429 x Triple
Nubaria 1 Triple white | white
Seed index
Scaling test A | 24.33**11.88 -5.33**+1.90 -3.11+1.83
B -2.1341.99 4.40*+2.12 4.83**11.82
C 8.9344.90 -15.59**+3,32 21.88**43,11
Geneeffect m | 114.66**11.15 | 7101%%:0.67 82.54%%40.67
d -8.72%%41.25 6.50+*+1.23 6.87%*+1.15
h 34,98%%15.06 22.34*%33.51 “1.71%43.28
i 13.27*45.24 14.67%%13.66 -20,17%*43.53
13.23%%+1.27 -4.86**11.29 -3.97+*+1.20
35.47*%16,96 | -13.74**15.92 18.44**+5,54
Seed yield/plant
Scaling test A 1.3312.65 6.13**+1.72 2.07+1.53
B 12.27%*42.41 3.87¢*£1.68 3.83*+1.51
C 10.93**44.15 14.50**+3.56 5.5043.02
Gene effect m 65.87**£1.40 65.83**+0.71 60.41**10.67
d 3.50%+1.68 4.42%*+0.86 2.38**+0.86
h 24.60*++4.65 6.95%%+3,42 7.67*43.11
i 2.6745.23 -4.5013.34 0.40+3.19
i -5.47+*+1,77 1.1341.02 -0.88+1.00
I -16.27%47.95 -5.50+4.95 -6.30+4.61

*, ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Dommance X dommance type of' gene actlon was s1gn1ﬁcant i
all crosses for days to matunty and seed index and incross 1 and 3 for
number of pods/plant, whereas the type of gene actlon "wa,s’ SIgnlt}cmt}
in cross 1 only for seed. yleld/plant

The results of the present study showed that eplstanc gene
effects had a mgmﬁcant contribution in the 1nher1tance of the studied
traits.. In.most cases, the magnitude of dominance x do;pugance g§ne
effects appeared to be higher than additive x additive ‘or. additive x
dormnance types of gene effects indicating that eplstas1$ in the basic
mechamsm contro] the inheritance of the studied traits.

These results are in accordance with those.1 r ported by; Hayes
and Hanna (1968), El-Hady e al (1998), Attia et (2092) and Attia.
and Salem (2006) who reported the importance o: the dommanc’e and
non-allelic 1nteract10n combined to give heterotic effects 111 most traits.

In general, the results of the present study showed that the
studied material had a considerable potentlahty to ,unprove local faba _
bean cultivars utlhzmg mtroduced stocks.” ,
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