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ABSTRACT

The investigation was conducted during three successive seasons of 2016/2017, 2018/2019 and
2019/202020 to study the effect of selection in Giza 3 variety for increasing seed yield of broad bean. The
selected genotypes were evaluated in an experimental farm at the Faculty of Agriculture at Al-Azhar University,
Assiut Branch. The results showed that the average values in cycle 2 were higher than the averages in cycle 1 for
all studied traits, except for the number of days to maturity, its average values in the cycle 1 were higher than the
average values in the cycle 2. Also, the selected plants recorded higher valuesthan the average values of the base
population and the check cultivar. The actual response to selection was higher than the expected response to
selection in all studied traits. The phenotypic and genotypic coefficients of variability recorded lower values in
cycle 2 and higher values in cycle 1 of all the studied traits. The phenotypic and genotypic correlation coefficients
were positive and significant between seed yield per plant , plant height , number of pods per plant and weight of
100 seeds , except for days to maturity were negative and significant. High heritability values were recorded in
the narrow sense (<50%) for seed yield /plant in cycle 1 and cycle 2, and ranged from low to medium for the
remaining traits.
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INTRODUCTION

Broad beans (Vicia faba L.) are the first legume crop
in the Arab Republic of Egypt in terms of cultivated area,
total production and consumption, as green and dry seeds are
consumed in human nutrition due to their high protein
content of about 28%, carbohydrates 58%, in addition to
many vitamins and other nutrients. When breeding for the
purpose of obtaining a high yield, the breeder must take care
of three main things. The first is to identify the germplasm
that has the desired traits. Second, it was necessary to make a
decision in which broad bean populations should potential
parents be used for the crosshreed. Third, the breeder must
specify the method that can be followed in breeding. Haridy
(2017) showed that number of pods per plant were good
features of indirect selection to improve yields. Haridy
(2018) showed that direct selection of seed yield per plant
was accompanied by an increase in yield of 7.9% (g) after
two cycles of selection calculated as a deviation from the
better parent mean. Ahmed et al. (2008) reported that there
was significant importance of genetic variation for effective
selection. Abd-El-Haleem et al. (2012) indicated that
proportional method were good indirect selection methods to
improve yields. The aim of this research was to evaluate the
breeding potential of commercial variety (Giza 3) of faba
beans after two cycles of selection for seed yield per plant.
Also, family means, variances, heritability, response and
correlated response to selection were determined for yield
and other traits.

MATERIALS AND METHODS

The present study was carried out at Experimental
Farm Faculty of Agriculture, Al-Azhar University at Assiut
Branch during the period of 2016/2017, 2018/2019 and
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2019/2020 growing seasons. The parents Misr 1 and Giza 3
were obtained from Legume Crops Section, Field Crops
Research Institute, Agriculture Research Center, Giza,
Egypt._

Experiments Layout:

In 2016/2017 season, the plants of Giza 3 were sown
in a breeding nursery in non — replicated experimental in the
field. Seeds were planted in ridges 3m long and 160 cm
apart in hills spaced 25cm apart and one plant was left per
hill. At maturity, 100 families were selected from Giza 3.

In the 2018/2019 season, the base population (Giza
3), check cultivar (Misr 1) and the 100 selected plants (cycle
one) were evaluated in a randomized complete block design
with three replications. Each 100 family and both of the
base population and check cultivar were sown in single row
plots 3m long 60 cm wide and 25cm between hills. Seedling
was thinned to one plant per hill. All the cultural practices
were maintained at optimum levels for maximum faba beans
productivity.

In 2019/2020 season, the best 10 families were
selected from the 100 families in the previous season with
the base population and the chicks variety (Misr 1) sown on
28", of October in a randomized complete block design with
three replications. Each family was grown in single row
three meters and long 60cm apart and 25cm between hills
with one plant/hill. Recommended cultural practices for faba
bean production were adopted throughout the growing
seasons. The following traits were measured on a sample of
ten random plants replicate from each family, base
population and check i.e. number of branches/plant, number
of pods/plant, days to maturity, 100-seed weight (g.) and
seed yield/plant (g).
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Statistical Analysis:

Experiment data were analyzed using a randomized
complete block design (RCBD) according to Guimaraes and
Feshr (1989). Data of the studied populations were subjected
to the regular analysis of variance of RCBD on plot mean
basis. The different genetic parameters, i.e., variance,
heritability, expected genetic advance were calculated. The
genotypic and phenotypic variance (c’g and o?ph) under
different breeding methods were calculated from the mean
squares expectation (Tablel) as follows:

The analysis of variance and expected mean squares
for each trait at each cycle of selection were performed at
plot mean basis as outlined by Al-Jibouri et al. (1958). The
form of analysis of covariance is analogous. The genotypic
and phenotypic variances were calculated according to Al-
Jibouri et al. (1958). Phenotypic (PCV) and genotypic
(GCV) coefficients of variability were calculated according
to Burton (1952) and heritability was estimated as:

h? = (629 / 52p) x100.

The predicted response from selection in seed yield
/plant was collocated from cycle one families according to
the following formula as given by Falconer (1960).

The expected gain Ag = i oph?. Whereas, the
response to selection of 10% superior plants in cycle two
families was estimated as i sph?. in both cycle one and cycle
two families the correlated response in trait Y when selection
is applied to seed yield/plant x is:

CRy=ihx hy ra opy
Where CRy= the correlated response of the trait y, i = the intensity of
selection, hy = the square root of heritability of trait y. ra = the

genetic correlation between x and y traits, 6py = the phenotypic
standard deviation of the trait.

RESULTS AND DISCUSSION
Analysis of variance and mean performance:

Analysis of variance for selected families reviled
highly significant difference among the selected families of
both first and second cycles of selection for all studied traits,
except. days to maturity trait was significant only in the
families of the second selection cycle (Table 1).

Table 1. Mean squares of analysis of variance for the studied traits of the both two cycles of selection.

Source of variance  d.f Daystomaturity Plant height (cm) Number of pods/plant  100-seed weight (g)  Seed yield / plant (g)
Reps C1 2 95.69 77.98 12.99 0.44 35.54

Cz 2 65.44 54.98 10.66 0.38 22.65
Families C: 101 197.85** 187.66** 65.95** 55.16** 81.22**

C 1 107.56* 121.75%* 45.66™* 62.11** 67.55**
Error Ct 202 19.87 16.78 9.64 5.12 15.88

C 22 22.21 14.88 7.75 6.14 16.49

*** significant at 0.05 and 0.01 level of probability, respectively.
Average traits under study from each of the base
populations, check variety (Misr-1) and two cycles of family
selection are shown in Table 2.
The average of the selected family was higher than
the average of both the base population (Giza-3) and the
check variety (Misr-1) in all the characteristics under study,

except for day to the maturity characteristic, the select plants
were less than the base population (Giza-3) and the check
variety (Misr-1) in the cycle one and cycle two. These results
are broadly consistent with those reported by Brim et al.
(1959), Bahy and Ezzat. (1987), Shalaby et al. (2001), Sabah
et al. (2002), Abd-Elezz (2005) and Haridy et al. (2014).

Table 2. Means of the studied traits over all families in both the first and second cycles of selection.

Days to maturity Plant height (cm) Number of pods/ plant

100-seed weight(g) Seed yield /plant (g)
7

Cycle1 149.14 151.15 47.14 53.17 65.1

Base—population (Giza-3) 159.04 141.44 40.07 50.33 59.02
Check variety (Misr-1) 154.55 148.61 4494 51.15 61.01
Cycle 2 145.56 153.45 5358 56.32 72.36
Base—population (Giza-3) 159.25 142.74 41.22 5241 57.43
Check variety (Misr-1) 153.58 149.64 45.48 53.25 59.65

The selected family means (Table 3) showed that
45 out of the 100 families surpassed significantly or highly
significantly, the base population in seed yield /plant.
Whereas, only thirty-seven families (family 4, 6, 9, 11, 13,
14,18, 23, 24, 30, 32, 34, 38, 39, 46, 43, 47, 51, 52, 56, 62,
64, 65, 66, 70, 71, 72,75, 79, 81, 85,86, 87, 91, 92, 98 and
100) exceeded highly significantly the check cultivar Misr-
1 in seed yield/ plant. When studying the cycle 2 (Table 4),
all the select plants were higher than the base population
(Giza-3), the highest select plants were only six families (4,
33, 43, 45, 65 and 87) with a percentages of 18.99, 39.50,
30.75, 28.48, 26.81 and 34.28%, respectively. Regarding
the comparison of selected families with the check cultivar
(Misr-1), six families outperformed 118.55 to 139.88% in
seed / plant yield. This variety can be used and included in
crop breeding programs and early ripening. These results
are broadly consistent with those reported by Bahy and
Ezzat. (1987), Haridy et al. (2012) and Haridy et al.
(2014).

Genetic variance components and heritability.

The genetic components of variance, genotypic
GCV and phenotypic PCV coefficients of variability and
the heritability estimates are shown in Table 5. It appears
that the C; families possessed considerable amount of
genotypic and phenotypic variability for all the studied
treats. Consequently, high estimates of heritability were
obtained. Otherwise, the variability C, families decreased
rapidly for all the studied treats. Consequently, the
heritability estimates dropped from 89.96, 91.06, 85.38,
90.72 and 80.45% to 87.49, 87.78, 83.03, 90.11 and
75.59% for days to maturity, number pods /plant, 100- seed
weight and seed vyield, respectively. These results were
expected because of the low number of selected families
(ten) which were superior in seed yield /plant. Narrow
sense heritability ranged from 35.74 to 55.67% in cycle 1
and 33.46 to 52.35% in cycle 2. Agreement with those of
Bahy and Ezzat (1987) Metwali and Bakheit (2011) and
Djukic et al. (2011).
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Table 3. Means of seed yield/plant for 100 families
derived from selected plant cycle one, base
population, and check variety of the faba bean.

. Seed . Seed . Seed . Seed
ramily. yielqy FamI. yieiqy Family. yigigy Family. yieig
plant plant plant plant

1 66.43 27 6344 53 6256 79 8196
2 5689 28 5016 54 65.68 80 68.06
3 51.76 29 6544 55 7299 81 77.27
4 7033 30 7044 56  79.00 82 5116
5 6933 31 6476 57 5751 83  49.77
6 7209 32 7033 58 5919 84  64.04
7 5598 33 6429 59 65.89 85 7013
8 4932 34 6999 60 5261 86  79.93
9 7555 35 6888 61 67.89 87  80.56
10 5188 36 5934 62 7289 88 6794
11 7778 37 5421 63 6721 89 6139
12 66.78 38 7278 64 7278 90 6451
13 7599 39 7178 65 66.74 91 7182
14 7944 40 7454 66 7244 92 7783
15 4849 41 5843 67 6771 93 56.34
16 62.76 42 5177 68 5817 94  58.02
17 6885 43 7800 69 5304 95  64.72
18 7865 44 5433 70 7161 9% 5144
19 4767 45 5100 71 7061 97  66.72
20 66.66 46 6923 72 7337 98 7172
21 6011 47 7844 73  57.26 99  66.04
22 6323 48 5233 74 50.60 100 7161
23 7054 49 5094 75 7683 Giza-3 59.02
24 7655 50 6521 76 5316 Misr-1 61.01
25 5506 51 7130 77 6256 LSD5% 6.37
26 56.74 52 8110 78 6568 LSD1% 8.40

Table 4. Means of seed yield/plant in cycle two of the ten
selected families in cycle two and their percentage
from the base population and check variety.

Mean as a percentage from

Fam. No Mean Giza3 Misr 1
z 70.98%* 23.60 18.99
16 65.78* 1454 10.28
27 64.53* 12.36 8.18
33 83.21%* 44.89 3950
43 77.99%* 35,80 30.75
45 76.64%* 3345 28.48
65 75.64%* 3171 26.81
73 64.00% 11.60 7.44
87 80.1%* 39.47 3428
95 64.64* 12555 8.37
Giza3 57.43

Misr-1 59.65

L.S.D5% 6.50

LSD1% 8.55

* exceeded the base population Giza-3 at 0.05 level of probability.

Table 5. Genotypic (6°g), phenotypic (62P), their coefficients
of variability and heritability estimates of the

studied traits.
Traits o’y o’P GCV PCV hpy hiny
Days to C: 5933 6595 517 545 89.96 43.77
maturity C, 5178 59.19 494 529 8749 4567
Plantheight Ci: 56.96 6255 4.99 523 91.06 50.22
(cm) C. 3562 4058 389 415 87.78 5167
Number of C: 1877 2198 9.19 995 8538 4933
pods/plant C, 1264 1522 663 728 83.03 47.89
100-seed C: 1668 18387 7.68 807 90.72 3574
weight(q) C. 1866 2070 7.67 808 90.1 3346
Seed yield/ Ci. 2178 2707 7.16 798 8045 5567
plant (g) C. 1702 2252 570 656 7559 5235

Expected and realized gains from selection:
Expected and realized gains from selection to seed
yield/plant are presented in Table 6. The results indicate that

the realized gain higher than the expected gain in cycle 1 and
cycle 2 for all studied traits. The expected gain in cycle 1 was
higher than the expected gain in cycle 2 for all studied traits.
After two generations, the realized gain for seed yield /plant
reached 12.71 and 14.93% from the base population and
check variety, respectively. The realized correlated response to
selection for seed yield/plant reached 7.50% in plant height,
29.99% in number pods/plant, and 8.60% in day to maturity,
and 7.46% in 100-seed weight after two generations.
Comparing the results of expected and realized gain from
selection, it could be noticed that, generally there was a quite
good agreement between predicted and realized gains in all
studied traits in both cycle one and cycle two families. The
results presented here showed a similar estimate with both
Bahy and Ezzat. (1987), Haridy et al. (2012), Haridy et al.
(2014), Haridy (2017) and Haridy (2018).

Table 6. Expected and realized gains from selection in
units of measurement and in percent % of the
base population and check variety.

Expected gain Realized gain

Traits Uniits Giza-3 Check variety

Units % Units %
Days to C1 7.36 990 623 541 350
maturity C2 7.27 -1369 860 -8.02 522
Plant C1 8.22 9.71 687 254 171
height(cm) Cz 6.81 1071 750 381 255
Number of Ci 4.79 7.07 1764 22 490
podsiplant  C» 3.87 1236  29.99 81 1781
100-seed Ci 317 284 564 202 395
weight(g) C2 3.15 391 746 307 577
Seedyield/ Ci 6.15 1042 416 6.82 6.15
plantg) G 14.93 2600 1271 2131 1493

Phenotypic and genetic correlation coefficients for the
second cycle for all studied traits

Based on the experience (Table 7)., it was found in
cycle 1 that the phenotypic and genetic correlation coefficients
between days to maturity and all studied traits were negative.
The phenotypic and genotypic correlation coefficients were
positive and significant between the seed yield / plant and both
plant height (0.5005 and 0.4115), the number of pods / plant
(0.7345 and 0.5085) and 100-seed weight (0.2105 and 0.0815),
while they were negative and significant between seed yield /
plant and the number of days to maturity (0.6855 and 0.5355).
These results are consistent with those found by Bahy and Ezzat
(1987), Alan and Serene (2007) and Haridy et al. (2012) who
found that the phenotypic and genetic correlation coefficients
were positive and significant between the seed / plant yield, both
plant height, number of pods / plant and seed spread, while it
was negative and large between days of maturity. Also, it was
found that the seed yield / plant, in cycle 2, the phenotypic and
genotypic correlation coefficients were positive and (Table 10)
significant between seed yield / plant and both plant height
(0.6105 and 0.5015), number of pods / plant (0.7715 and
0.6025) and 100 - seed weight (0.3415 and 0.0925) While it was
negative and significant between seed yield / plant and days of
maturity (-0.7945 and -0.6615). These results are consistent with
those found by Lithy and Abdel-Aal (2004), Tadesse et al.
(2011) and Haridy et al. (2012) who found that phenotypic and
genotypic correlation coefficients were positive and significant
between seed vyield / plant and both plant height, number of
pods / plant and seed index, while it was negative and
significant between days of maturity.
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Table 7. Phenotypic (above diagonal) and genotypic
(below diagonal) correlation the studied trait
pairs at cycle 1 and cycle 2 in faba bean.

Days Plant No.of 100-seed Seed
traits to  height pods/ weight yield/

maturity (cm) plant (@ plant(g)
Days to C1 *  -06755 -0.7075 -0.8295 -0.6855
maturity Cz * 07535 -08585 -0.8425 -0.7945
Plantheight Ci -04235  * 08615 03745 0.5005
(cm) C, 05135 * 08705 06285 0.6105
No. of C1 -04725 0.7595 * -0.7765 0.7345
pods/plant  Cz -05395 0.8685 * -0.7785 0.7715
100-seed C: -03225 02905 -0.2185 * 0.2105
weight(g) C» -04115 03515 -0.3215 * 0.3415
Seedyield/ Ci -05355 04115 05085 0.0815 *
plant (g) C, 06615 05015 0.6025 0.0925 *

REFERENCES

Abd-El-Haleem, S. H. M; M. M. Soliman; Nagat G.
Abdallah; M. A. Bakheit and M.A. Raslan (2012).
Directional selection in faba bean  (Vicia faba)
under infestation off Orobanche crenata World.
Appli. Sci. Jour. 16 (8): 1074-1081.

Abd-Elezz, A. A. (2005). Comparative studies on pedigree
and bulk selection in peanuts. Ph.D. Thesis, Fac.
Agric., Assiut Univ., Egypt .

Ahmed, M.S.H.; S.H.M. Abd-El-Haleem; M.A. Bakheit and
S.M.S. Mohamed (2008). Comparison of three
selection methods for yield and components of three
faba bean (Vicia faba L.) crosses. World Jour of
Agric. Sci. 4(5): 635-639.

Alan, O and H. Ceren (2007). Evaluation of heritability and
correlation for seed yield and yield components in
faba bean. Jour. Agron. 6 (3): 484-487.

Al-Jibouri, H. A.; Miller, P.A. and H.F. Robinson, (1958).
Genotypic and environmental variances and
covariance's in an upland cotton cross of interspecific
origin. Agron. J. 50:633-636.

Bahy, R.B. and E.M. Ezzat (1987). Selection for seed in faba
beans (Vicia faba L.). Assiut. J. Agric. Si., 18(3):
142-154.

Brim,C.A.; Johnson, H.W.; and Cocherbam, C.C. (1959).
Multiple selection criteria in soybean. Agron. J.
51:331-334.

Burton, G.W. (1952). Quantitative inheritance in grasses.
Proc. 6" . Int. Grassland Congr. 1,277-283.

Djukic, V.; V. Djordjevic; D. Miladinovic; S.B. Tubic; J.W.
Burton and J. Miladinovic (2011). Soybean
breeding: comparison of the efficiency of different
selection methods. Tur. Jour. Agric .(35) 469-480.

Falconer, D.S. (1960). Introduction to quantitative genetics.
Longman New York.

Guimaraes, EP. and W.R. Feshr (1989). Alternative
strategies of recurrent selection for seed vyield of
soybean. Euphytica, 40; 111- 120.

Haridy, M.H (2017). Selection for seed vyield in one
population of faba bean. and its components in faba
bean. International Jour. of Agric. Econom.
Develop., 5(1). 38-52.

Haridy, M.H (2018). Selection for seed yield in cross
population Giza 429x Giza 40 of faba Bean.
Mansoura Jour. Agric. Sci., VVol. (9). No (8) 57- 62.

Haridy, M.H; I.N.Abd EI- Zaher and M.A.A. EIl-Said.
(2014). Pedigree selection in one population of faba
bean (Vicia faba L.) Al-Azhar J. Agric. Res. & Dev.,
20(12):34-47.

Haridy, M.H; H.E. Yassien; A.S.A. Abo El-Hamed and
N.A. Azzaz (2012).Response to selection for seed
yield and its components in faba bean Minia Jour.
Agric. Res. & Dev., 32(4):651-668.

Lithy, R. E and A. I. N. Abdel-Aal (2004). Performance of
faba bean genotypes under the environmental
conditions of southern Egypt at Toshky. Minia Jour.
Agric. Res. & Dev., 24 (1): 31-52.

Metwali, E.M.R and M.A Bakheit (2011). Pedigree selection
for seed yield and number of pods per main stem in
two segregating populations of faba bean (Vicia faba
L.). World. Appli. Sci. Jour. 15 (9): 1246-1252.

Sabah, M.A.; M. Sh. Said; Z.M. Ezzat; A.M.A. Rizk and
Kh.A. Aly (2002).Heterosis, combining ability and
gene action in crosses among six faba bean
genotypes. Plant Breed. 6(2): 191-210.

Shalaby, F. I.; Sabah M. Attia; H.M. Ibrahim; S.R. Saleeb;
Kh.A. A. Assily and Sohir A. Mokhtar (2001).
Evaluation of B Some breeding methodologies in
faba bean (Vicia faba L) Mansoura Univ. Jour.
Agric. Sci., 26 (9): 5205-5215.

Tadesse, T.; M. Fikere; T. Legsse and A. Parven (2011).
Correlation and path coefficient analysis of yield and
its component in faba bean germplasm. Int. Jour.
Biodvers Conserv, Vol3(8): 376-382.

@l Jedll A odd) ) gana B 31 AT

daa) Bodal) ae alaa g ad) dea) Jjallae desa Fu R Gua Uik

bgud £ - ja Y daala - Ao 30 A Jualaall acd

3 5m Cha (8 sl J sana 3 ) CAIDN 2020/20195 2019/20185 2017/2016 a0 36 A ol ¢ ja) o

o ol Ja i o ) jelal o sl @ 3 8 51 Amala Aol )30 S A e de ) e (B aiiiall 150 okl a5 oald) J sl
Lo sia S el i a1 sae dda pliiuly d g yaall il maead Y1 AAENY1 5 sl 8 Cldas giall (e e 450 dglasi 5 )
8 jadial) ad Jaus e (ge o Lol Latiall i) culavas oyl A0 A AN 5 ) gal) 8 L Jas i (g e (3 oV 2851 5 ) 5 3 gl
G5 ) Cliall auen 8 Lol UL Zad siall Adainl) (e ol Laial) call dedll Aaia) CilS 4 il Chia 5 Apulus)
L)Y e S Ay ) bl auead (J5V1 5 )50 8 b s 4 50 8 OB W8 3805 505 &y sedad) clidal) s
i oY) 2ae ddia ol 3% 100 05 <l ¢ A 2o 5 eclall g1 g el ) ) Juala (s Ay sina s i g0 A1) g 5 4 el
5505 sV ATV 85l 3 s /) ) J semnad (750 (0 SST) Gl imala dlle 355 a8 Jimasi 3 gima 5 s S aal

Adial cliall b e ) paddie e o ) i 5 Al Ay

252



