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ABSTRACT: Three crosses of faba bean (Vicia faba L.)( Giza 716 X BPL710),{ T.W.X
BPL 710 ) and {TW X NA112), each with six populations ( P,P;,F1,F;,BC; and BC; ) were
evaluated in the winter season of 2010/2011 for earliness traits, yield components and some
growth attributes. Significant negative heterotic effects over mid-parents were detected for
flowering and maturity dates with regard to both crosses | and il. On the cother hand, the three
crosses showed highly significant positive heterctic effects relative to the better parent for both
traits in the three crosses. Significant pasitive heterotic effects relative to mid and better parents
were detected for plant height, number of branches/plant, seeds/plant, 100- seed weight and
seed yield/plant in the first cross. Over dominance towards the higher parent was found for plant
height, number of branches/plant, seeds/plant, 100- seed weight and seed yield/plant, in the
first cross. Significant negative values of inbreeding depression were detected for all studied
characters in the three crosses except number of seeds/plant in the three crosses and days to
flowering and maturity dates in the second and first crosses, respectively. Highly Significant
positive or negative deviation for F, (Ey) and back crosses (E,) were detected for all traits.
Additive gene effects were significantly exhibited in all traits except number of seeds/ plant and
100- seed weight for the cross W and cross |, respectively. Dominance and other gene action
effects were significant for most of the studied characters in the three crosses. Hentability
estimates in board sense were high to moderate in magnitude with values ranged from 66. 57%
for plant height in cross | to 94-54% for 100 seed weight in the same cross. The predicted
genetic advance from selection was rather higher to moderate for all traits in the three crosses
except maturity date in the three crosses.
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INTRODUCTION

Leguminous crops in Egypt are very important especially faba bean (Vicia
faba L.) crop for human foods. Information about the type and magnitude of
genetic variation and the relative importance of additive and non additive gene
action types would assist faba been breeders in carrying out the most suitable
breeding programs for faba been improvement.

Several investigators studied the types of gene action affecting yield and
yield components such as El-Hosary (1982), EL-Hady et al. (1997) and EL-
Tabbakh and Ibrahim (2000). However the type of gene action would depend
upon the varieties under study. This information is essential to plan the most
efficient breeding methodology for improving the faba bean crop. The present
investigation was designated to estimate the types of gene action, heterosis and
heritability.

MATERIALS AND METHODS

The present investigation was carried out at Nubaria Research Station
during the three successive seasons 2008/09, 2009/10 and 2010/11.

Five faba bean genotypes were used in this work, i.e. Giza 716, ILB710,
TW, Nubaria1, and NA 112 as shown in Table (1).
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Table (1): The origin, pedigree and some characteristics of five faba bean

genotypes
Genotype Origin and Pedigree Characteristics
S
. Early maturing, medium
Giza716 FCRI,Egypt,461/842/83X
503/453/83 seeds adapted for North
Delta
Colombia, Developed by Medium seeds type (70-80 g)
ILB710 mass selection from LB with green colored seed coat
938 (Late flowering)
T.W Sudan Early  maturing, medium
) seeds
FCRI, Egypt A.n individual Lat maturity, medium seeds
. plant selection from )
Nubaria 1 , : . adapted for new reclaimed
Spanish  variety (Reina ,
land at Nubaria
Blanca)
Early  maturing, medium
N.A112 Pakistan seeds with black colored
seed coat

The experimental populations used in this study were derived from three
crosses among parental material developed in 2008-2009under insect procof
cages. The three crosses (Giza 716 x ILB 710, Nubarial x NA 112 and TW x
NA 112) made in 2009/10 growing season under insect proof cage. F1 plants of
each cross were selfed and backcrossed to the two parents. In 2010/11 season,
randomized complete biock design with three replications was conduced for the
six crosses to achieve the objectives of this study. Each trial contained the six
related populations (P4, P, F4, F2, BCs and BC,) for each cross. Each plot
consisted of one ridge 3m long and 60cm width. Hills were spaced 25 cm apart
with one seed/hill.

Data were recorded on guarded plants for days of flowering date, days of
maturity date, number of branches/plant, plant height, number of pods/plant,
number of seeds/plant, 100- seed weight and seed yield/plant .Gene effect
" estimates were determined using six parameters model of Gamble (1962).
- Heterosis was calculated as the percentage increase or decrease of the F;
performance above the mid and better parent values. Inbreeding depression
(1.D %) was estimated as the decrease in F; mean compared with Fy mean. F,
deviation (E{) and backcross deviation (E;) were estimated as suggested by
-Mather and Jinks (1971). Heritability, in both narrow and broad sense estimates
were calculated according to procedures of Mather (1949). The predicted
genetic advance from selection and genetic coefficient of variation were

estimated according to Johanson et. al. (1955).

RESULTS AND DISCUSSION

Table (2) presents the means and standard errors of the studied traits in
the six populations for the three studied crosses. It could be noticed that F;4
means for the earliness characters were intermediate between their parental
genotypes, while F»'s were earlier than their Fq's. While, back crosses were
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close to back cross parent. The cross Il was the earliest for flowering and
maturity cross. For plant height, Fy plants of the cross |l was the tallest
(125.0cm) regarding the six populations in three studied crosses. While, P2
plants in the cross Ill gave the lowest value (91.66cm) .The cross |l regarding
their six population (P4, P2, F1, F2, BCy and BC;) gave the highest values for
number of branches/plant. It is also clear that the F; means for yield and yield
component traits were higher than their corresponding parents in the three
crosses except number of pods and seed yield /plant in the second cross and
number of seeds /plant and 100-seed weight in the third one. The highest value
given in crosses | (57.86 g) as compared with another two crosses.

The data presented in Table (3) indicated that heterosis of days to
flowering showed significant negative value in cross | for the mid parents.
Heterosis for plant height and number of branches/plant in the three crosses
exhibited highly significant positive except cross Il for number of branches/plant
which was highly significant negative relative to the better and mid parents. For
number of pods/plant, number of seeds/plant and seed yield/plant, the three
crosses were highly significant positive heterotic effects relative to the mid
parents except 100-seed weight in the third cross. The maximum heterosis

value for the seed yield/plant was recorded in the first cross
(74.57%).Significant negative inbreeding depression observed for days to
flowering and maturity in cross | Table(3). For plant height, number of

branches/plant, number of pods/plant, 100- seed weight and seed yield/plant
were highly significant negative inbreeding depression in the three crosses.
Inbreeding deoression for number of seeds / plant showed highly significant
positive in three crosses. Such results were previously recorded by El-Refaey
(1987), Abul-Naas et al.(1991), El-Hosary et al.(1992), El-Hady et al.{(1997) and
Farag and Darwish (2005). Potence ratio was also calculated in Table (3) and
indicated that values exceeded unity in the three crosses for plant height, cross
I and Il for number of branches/plant and number of seeds/plant, cross | and il
for number of pods/plant and seed yield/plant and 100-seed weight in the first
cross. F» deviation (E1) and backcross deviation (Ez) showed highly significant
positive or ‘negative for all characters in three studied crosses. In Table (3)
presented also the values of six parameters, the estimated mean effect (m)
which reflects the contribution due to the over all mean plus the locus effects
and interaction of the fixed loci was highly significant. The additive effect (a)
was highly significant in the all studied traits except days to flowering for two
crosses | and |l and except cross Il for number of seeds / plant and 100-seed
weight in the first cross. The dominance effect (d) was highly significant for most
characters in the three crosses.

The interaction between (aa), (ad) and (dd) arranged from insignificant
and significant in the three crosses for all traits. The data presented in Table (4)
indicated that the high values of heritability in board sense were obtained. The
highest values obtained 94.54% was for 100- seed weight in cross |.

Genetic advance expressed as a percentage of the F; mean for days to
flowering and maturity for the three crosses were (11.34-4.86%), (12.63-4.52%)
and (12.57-3.03%), respectively. The genetic advance showed high values for
number of pods/plant in crosses | and Il (54.15and 33.84%), respectively, and
intermediate for the remaining yield components characters (Table, 4). These
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results are in agreement with those reported by El-Hosary (1981), El-Hosary
(1982), El-Hosary (1985), El-Hady (1988), El-Hady et al.(1997), Harty (1999),
El-Galaly (2003), El-Hady et al. (2009) and Mohamed and Mohamed
(2012).Thus, it can be recommended that hybridization followed by selection is
the most suitable breeding program to improve faba bean for earliness and yield
components. :
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Table (2): Mean performance ( Y ) and standard error (
studied characters

SX ) of six populations in the three crosses of faba bean for the

o Days to flowering  Days to maturity Plant height No. of No. of pods / No. of seeds/ plant 100-seed Seed yield/plant
§ = (days) (days) (cm) branches plant weight (g}
@ E_ = Iplant . (g)
5 o — — — —
S & X N X st ¥ st X s X sw X 2 5% X g% X 2 N
P4 54.40 0.57 154.73 0.69 111.83 0.53 5.10 0.26 19.77 0.24 54 .37 0.35 8576 0.23 47 .46 0.33
P2 104.70 0.53 177.43 0.65 95.16 0.59 6.60 0.23 12.03 0.22 2427 0.39 75.20 0.22 18.83 0.33
F4 74.80 0.33 165.00 0.37 120.97 0.41 8.16 0.15 22.40 0.21 652.03 0.31 92.73 0.19 57.86 0.32
l F2 71.10 0.47 163.57 0.57 100.04 0.43 475 0.17 14.75 0.40 44 .45 0.36 74.70 2.33 33.87 0.51
BC, 61.74 0.44 160.53 0.51 101.83 0.41 5.49 0.17 20.41 0.38 57.13 0.36 82.10 2.08 4913 0.48
BC; 76.16 0.41 170.96 0.57 105.33 0.40 6.23 0.18 14.80 0.32 43.20 0.39 83.18 1.47 35.98 0.41
P, 70.33 0.46 174.30 0.44 100.00 0.42 9.89 0.15 15.22 0.25 49.36 0.30 109.2 0.24 51.93 0.27
P, 57.30 0.42 165.00 0.43 95.00 0.33 12.3 0.14 47.30 0.32 64.50 0.22 39.27 0.19 26.47 0.32
F1 63.03 0.49 169.00 0.41 125.00 0.29 9.23 0.13 39.16 0.19 69.03 0.17 76.03 0.19 51.76 0.24
H F2 61.57 0.46 168.00 0.46 96.67 0.45 9.10 0.22 21.36 0.39 54.38 038 65.33 1.85 36.49 0.32
BC+ 68.67 0.48 166.33 G.51 110.00 0.53 8.84 0.24 38.85 0.40 62.28 0.39 63.39 1.81 36.53 0.37
BC, 62.65 0.50 173.03 0.49 115,00 0.40 10.4 0.21 57.25 0.39 81.77 0.41 4558 1.84 4517 0.53
P,y 42.30 0.31 144 87 0.51 108.30 0.34 2.40 '0.07 23.70 0.38 48.56 0.34 48.50 Q.37 23.43 0.40
P, 52 66 0.44 164.40 0.48 91.66 0.36 10.2 0.18 52.56 0.37 115.6 0.34 32.80 0.34 38.26 0.39
Fq 50.83 0.23 153.83 0.42 120.13 0.26 8.18 0.16 5520 0.26 106.6 0.31 44 50 0.34 46.78 0.36
i F, 4848 049 15283 050 9360 051 620 018 3356 049 7918 054 3955 053 3379  0.51
BC, 44 .04 0.69 146.61 0.73 113 .31 0.64 6.40 0.22 34.24 0.69 90.61 0.72 43.65 Q.67 40.28 0.65
BC: 49.57 0.66 160.82 0.72 110.41 0.74 9.22 0.23 41.40 0.68 90.95 0.81 35.49 0.69 31.26 0.71
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Table{3): Heterosis, inbreeding depression, potence ratio,F: deviation(E,), backcross deviation(Ez) and gene actions
in the three crosses of faba bean for the studied traits.

Heterosis \ Epistatic deviation Gene action of six parameters]
. ‘ Inbreeding Fotence
Character Crosses Mid Better ; .
Parents Parent depression ratio Eq Ez m a d aa ad dd
Days to booo-s8st 3raev -5.07 0.18 127 ABS5 T4t -14.42% -13.28% 3607 1073 4177
fl L. d: f 133 10.00* 2 162 -0.12 -1.85%  447** G167 602% 15187 169E* -049F - 2401
owering (days}) ., 7067 2016 462 -0.65 -0.67*  09§** 4848 553  -3I5% _R70% -035™ 16107
Davs to ! -0.65 6.6z 687 0.01 S1BE™ 071 16357 - 1043 TR2 B.70" 0.92% -9.52
3;** v (d f -0.38 2.42% -0.59 -0.14 -1.32*  0B6* 1BB.00 -907*  672% 672%  -1135 -2.14
maturity (days) 1 -0.52 £l -0ES 0.08 ~1.40% 103" 15283 -1421% 2747 3547 -4.44° - 147
Plant height T T T 817 17307 2.10 2190 L1813 10004% 2380 3163 416%™ - 114t 2045
ant heig B 2821 2S00 -22.66" 11.00  -14.58*  51.25*  96.67** -500°  90.82*  G2II*t  -TAOT -GRIRT
(cm) o 2015 1003 -22.087* 2.42 -16.45% 361 93.60°  2.90%  93.18%  73.04*% -542% -§028%
I 3949 2764% 41.79% 3.08 2260 220% 475 -0T74r BT 444 0.01% 0147
S“‘“bﬁr 0'; a1 IBETT 2514 1410 151 07 108 940 -158*  0.26%  2142%  -035%  o01%
ranches Jplant -y 2982+ 2000 -24.02% 0.48 103 4B B20%t -2827 830%™ G44% 108 -BT76
No. of nods J I 40837 13307 -34 157 1.68 44t 309 14757 5610t 1708 1142 1747 -5.24%
0. o1 pods T -y R E AR 45,46 -0.49 -13.85* -3.08* 2136°° - 1840 114.66* 106757 - 236 - 15312
plant W 4477 502" -39.20° 118 © <1201 A7.69% 335¢°0 -7.16% 3411 70400 727 18,3470
; 57.76°" 857" 28.34% 151 -6.22%  .1.02** 4445 1393 4557 2286  -112% -zn@gz
No. of seeds! o o2128% T 2122 1.60 -86%  1800** 543§ -1949 8268 7058 - 1192 - 10676
pian HE 29.89  -TTa 2574 0.72 1518 7AG 7o8*t 031N T0.03* 46407 33200 3207
100-seed I 1522 812 -10.44%* 3.32 -11.90* 7937 74707 -108% 4401 3176 -B3IE~ - 15907
;‘e 1 237 -3042% 14,07 095 -9.82%  -4133%  BS3IT 781 4182 -4338% -17.197 126904
weight (g} W A0t -Zpadnt 1558 -0.15 202 -B01*™  B2TE™  2280*  2B.64%  3260% 374 -7.30%
Seed vield / I 7457 21017 4162 173 11,63 -580% 3278 1315% 5082 I540°t - 174% 233
| t‘f ' I 2z04v 032 20507 0.99 -8.89*  046*  3649"  -B64* 3000 17447 2137 108
plant (g} HE o §160 2zae 2774 215 501 606 3279 9027 2384 792 1644 4.21%
n.s.: not signiticant. *, %% significant ditferences at 0.05and 0.01 levels of probability, respectively. a : Additive d: dominance
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Table (4): Heritability estimates%, genetic advance from selection (g) and
genetic advance expressed as percentage (g)

Genetic advance

Characters Heritability% .
from selection
Broad Narrow g 9%
sense sense
Cross |
Days to flowering(days) 74.96 72.46 8.06 11.34
Days to maturity (days). 75.07 59.28 7.96 4.86
Plant height (cm) 66.57 59.64 6.05 6.04
Number of branches / plant 63.66 34.88 1.45 30.63
Number of pods / plant 92.55 83.56 7.99 5415
Number of seeds/ plant 78.73 38.07 3.29 7.40
100-seed weight (g) 94 .54 66.33 7.06 9.45
Seed yieid / plant (g): 89.96 85.19 10.24 30.31
Cross |l
Days to flowering(days) 75.98 7295 7.79 12.63
Days to maturity {days) 79.82 70.30 7.60 4.52
Plant height (cm) 85.51 80.53 8.51 8.80
Number of branches / plant 89.85 78.79 4.06 44 66
Number of pods / plant 89.33 79.25 - 7.23 33.84
Number of seeds/ plant 90.67 75.07 6.62 12.17
100-seed weight (g) - 9347 52.86 4.96 7.60
Seed yield / plant (g): 87.97 84.19 7.78 21.31
Cross |l
Days to flowering(days) 88.59 52.95 6.09 12.57
Days to maturity {days) 79.03 39.33 463 3.03
Plant height (cm) 90.60 61.22 7.38 7.88
Numker of branches / plant 80.33 47 97 1.83 29.56
Number of pods / plant 88.44 50.83 5.85 17.44
Number of seeds/ plant 91.00 47.39 6.01 7.59
100-seed weight {g) 83.46 72.60 9.01 14.35
Seed yield / plant {g): 86.45 62.63 7.48 2212
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