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ABSTRACT

This investigating was carried out during the period from 2007 to 2011 af
Rarrage Horticulture Research Siation, Koliobia Governorate, Egypt fo study the genetic
coefficient of variance and heriiability for some plant and pod characterisdcs of new
bean lines. Nine lines of bean in Fg selecteq from F; generation were produced from the
crosses Paulista x Bronco, Panlista x Terw and Tema x Bronco for using pedigree
selection. The selection was done between and within the lines for different characters i.
e., plant height, number of branches/plant, i otal green yield/plant, number of pods/plant,
weight of 10 pods, pod length and pod thick ess. -

Estimated coefficient of variance (2. V %) for nine lines were selected from Fy
population. From results of the first season four lines showed homogeneity as compared
with the commercial cultivars Paulista anqa Broncoe. In 2011 season four F; lines were
evaluated compared with the check cultivirs Paulisia and Bronco. The main genetic
parameters studied were the phenotypic (i".C.V), genotypic (G.C.V) and broad sense
heritability for all studied traits. The results showed significant differences beiween lines
Jor different studied characters in both seisons. The lines 1-32, 1-36, 2-74, and 3-33
showed the lowest degree for C. V.% for most characters. Those lines showed
homogeneily as compared with the commer *igl cultivars Paulista and Bronco. The lines.
2-74 and 3-33 showed superiority for niest characters (plant height, total green
yield/plant, number of pods/plant and weight of 10 pods). The results showed that the
values of G.C.V. % and P.C.V % ranged from 2.94 and 3.69 to 17.32 % and 19.33 % for
weight of 10 pod and number of pods/plnt, respectively. The results showed slight
differences between P.C.V and G.C.V % in o ll studied traits, this indicates the importance
of the genetic effect in controlling the inher tance of these wraits. Broad sense heritability
ranged from 63.04 (o 87.97 % for plunt height and pod length, respectively, indicating
that all traits were highly heritable while em ironmental effects were minimal, It could be
concluded that the lines 2-74 and 3-33 are considered promising and could be released as
new cultivars because they are homogenecus with high productivity and of good pod
characters.
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INTRODUCTION

Bean (Phaseolus vulgaris L.) i3 one of the important legume crops in
Egypt and some other countries in the world, because of its high nutritional
value. The increasing demands to fa:e the expanding population for food
energy necessitates increasing the pro luctivity per unit area. This aim could
be achieved through selecting high yielding genotypes with good pod
quality. Many workers used selection to obtain new yielding lines of
legome crops. Helal er al (2000) selected some homogenous Fg cowpea
lines superior in plant height and total yield compared with their parents.



Mehta(2000) used the pedigree selection m ethod for high yield in the F; and
compared it in segregating F3 and F, gererations of four cowpea crosses.
Faris and El Gizy (2001) used selection to obtain new high yielding lines of
cowpea. Abd El-Hady (2003) studied tae inheritance of yield and its
components in some cowpea crosses, lie observed actual response to
selection and showed high values for plwnt height, pod length and total
yield. Selection from F3 populations is in effective method to improve
characters and develop high yield lines of cowpea (Hussein ef al 2003).
Mohamed (2003) estimated 17.20 % incre: se in yield in selection bean lines
and improved pod length. Farag ef al (20(5) on cowpea and Nosser (2007)
on pea selected five promising breeding F lines and estimated coefficient of
variance (C. V). They showed that there were highly homogeneity for most
breeding lines. Two lines were superior in plant height, pod length and total
yield in cowpea and pea but two lines were superior in number of
.branches/plant in cowpea. Abd El-Hady and Hussein(2008) showed that two
promising lines F5 of cowpea superior for total yield compared with the
control cultivars.

Concerning phenotypic (P.C.V), genotypic (G.C.V) coefficient of
variance and broad sense heritability (BS11). Ramesh and Sangwan (2000)
estimated heritability in 72 genotypes of cowpea. Moderate to high
heritability coupled with high genetic advaice as a percentage of mean were
recorded for plant height and pod length. I was suggested that traits may be
used during selection for yield in cowpea. Rangaiah and Mahadevu (2000)
studied G.C.V and P.C.V of two crosses irom cowpea. They found a wide
rang of variability in plant height and tot:1 yield. The differences between
G.C.V and P.C.V was narrow with respect to genetic advance. Tyagi er af
(2000) estimated the coefficient of variibility and heritability for plant
height, pod length and total yield in 24 co'vpea genetypes. They found high
values for G.C.V and heritability for plant height and total yield. Farag and
Darwish (2005) estimated BSH for three «rosses of faba bean. They found
that BSH was moderate to high in magnitule with values between 51.75 for
" number of branches/plant to 71.72 for "otal green yield. Salem (2007)
estimated BSH for some traits. Who found that BSH were moderate to high
for number of branches/plant, number of pods/plant and total yield. Also,
Abd El-Hady and Hussein (2008) estimatcd P.C.V, G.C.V and BSH. They
found small differences between G.C.V and P.C.V in plant height, pod
length and total yield. BSH ranged from moderate to high for the same

The main objective of this stuly was to develop some new
promising bean lines by selection and eval ation of these breeding new lines
for some plant and pod characteristics to ck ose the superior breeding lines to
be used as new cultivars.

52



MATERIALS AMND METHODS

The present study was carrizd out at El-Kanater Agriculture
Research Station, Kalubia Governorate Egypt, during the period from 2007
to 2011. The study was started with 1’y populations as some plants were
selected from of the crosses. Paulista x 3ronco, Paulista X Tema and Tema x
‘Bronco (Nosser, 2005).

In the fall season of 2007, 60 plant from the progeny of each of the
25 F; selected plants, were sown on Sejtember 4™, Twenty plants from each
progeny were selected and selfed to produce the F3 population. Observation
and selection were made between and within the F; populations in order to
chose the best plants for the chiracters plant height, number of
branches/plant, total yield/plant, numbr of pods/plant, weight of 10 pods,
pod length and pod thickness.

Twenty plants were selected ard picked each individual and seeds
were separately collected to produce tke F4 seeds. In the summer season of
2008, 60 plants from each progeny, the progenies of the selected plants were
sown at the first week of March, 'ach population contain 60 plants
distributed in three replications. Ob:ervations and selection continued.
Twenty plants were selected and selfed to produce the Fs population were
sown in March 9% 2009. Observations and selection were made in Fs
population between and within th: different populations. Nine ¥
populations evaluations were conducte:l in the successive summer planting
of 2010 and 2011 seasons and include 1 as they showed high homogeneity.
In the first season the seeds of Fg populitions for the nine selected lines were -
sown on March 7% with two check «ultivars, viz., Paulista and Bronco.
About 60 plants from each selecte]l populations and check cultivars
arranged in three replicates. Observatio 1s and selections were made between
the different populations. In the seconi season only four populations from
the nine evaluated lines showed homog eneity. The superior selected four F;
lines i. e. , 1-32, 1-36, 2-74 and 3-33 as well as the two check cultivars were
planted on March 1%2011. A randomiz ed complete block design with three
replicates was used. Each plot consisted of three rows, 4 m. long 0.6 m.
width, 10 cm within plants. Normal cultural practices were applied
according to the recommendations of Ministry of Agriculture. Data were
taken and recorded for the following characters and the mean of each line
was used in the statistical analysis for 1he data. The characters studied were
plant height, number branches/plant, to al yield/plant, number of pods/plant,
weight of 10 pods, pod length and pod 1hickness.

Statistical and genotypic analysis
Statistical analysis of the data vsere done according to Snedecor and

Cochran (1982). Mean values repiesenting the various investigated

53



-: genotypes were' compared by the Duncan multiple range test:(Duncan
1955). Coefficient of variance (C. V %) for some traits was calculated by
Steel and Torri (1960). The phenotypic :oefficient of variance (P.C.V) and
genotypic coefficient of variance (G.(.V) were estimated according to
Burton (1952). Broad sense heritability BSH were estimated according to

Singh and Chaudhary (1995).

RESULTS AND I'ISCUSSION
Degree of homogeneity
Estimated coefficient of variance (C. V %) for plant height, number
of branches/plant, total green yield/plan:, number of pods/plant, weight of
10 pods, pod length and pod thickness ar: presented in Tables 1 and 2.

Table 1. Estimated coefficient of variance (C.V %) value of the new
breeding lines and the original cultivars in 2010 summer season.

racters | Plant | Number of ‘Total No.of | Weight | Pod Pod
height pranches/plangYield/plans| pods/ of 10 | length | thickness
iGenotypé plant pods
1-32 7.99 1.97 1.62 8.82 13.33 1.99 091
1-36 5.75 1.54 1.79 7.84 12.39 1.84 0.77
1-45 11.46 2.77 207 9.47 2514 | 273 1.61
2-61 7.31 299 2.60 11.96 25.14 | 324 0.99
2-74 8.86 1.92 1.67 8.79 17.77 1.86 0.96
2-82 14.56 3.03 339 ¢ 1025 2116 | 3.44 1.22
3-11 12.57 244 2n 10.43 15.87 | 2.62 0.99
3-33 9.62 1.74 1.59 941 1433 1.76 0.95
3-56 11.70 2.47 2.57 17.14 2874 | 226 1.37
Check cultivars
aulista 10.43 2.04 1.67 .81 19.94 | 2.13 0.85
ronco 9.93 2.25 2.17 10.22 18.12 § 243 0.97

Table 2. Estimated coefficient of variance (C.V %) value of the new
breeding lines and the original cultivars in 2011 summer
season.

aractery Plant | Numberof | Total [No.of [Weight| Pod | Pod sl
height pbranches/planfYield/pl:ng pods/ | of 10 | length thicknes
IGenotyp plant | pods
1-32 7.75 1.84 1.62 772 11111 1.91 | 0.89
1-36 5.61 1.68 1.79 5911990 | 168 | 077
2-74 7.03 1.77 1.67 6.03 |13.67| 1.99 | 0.77
3-33 5.63 1.74 1.60 832 (1306 1.73 | 095
Check cultivars
aulista | 8.07 ;. 1.96 1.67 7.02 11595 2.02 | 085
ronco 8.25 2.25 217 |10.09/164%; 2.04 | 0.97

54



For plant height, data of first season (Table 1) showed that . V. %
values ranged from 5.75 to 14.56 %) in the breeding lines. Whilc i was
10.43 and 9.93 in the check cultivars Paulista and Bronco, respectively. The
genotypes 1-36, 2-61, 1-32, 2-74 and 3-33 showed the highest homogeneity,
since they showed the lowest variance within their plants. The obtained C
.V % values in these lines ranged Tom 5.75 to 9.62 %, but the lowest
homogeneity was observed in 2-82 and 3-11 (14.56 and 12.57,
respectively). In the second season (Table 2) showed that the C. V % values
ranged from 5.61 to 7.75 % in the lines 1-36 and 1-32. The C. V % values
for the check cultivars 8.07 and 8.25 in the check cultivars Paulista and
Bronco, respectively. Data of the twc. seasons showed that the four lines 1-
32, 1-36. 2-74 and 3-33 gave the lowest C. V % values indicating that they
became relatively homogeneous.

Regarding number of branche s/plant, data in (Table 1) showed that
C. V % values ranged from 1.54 to .03 % in the breeding lines while, the
check cultivars Paulista and Bronco were 2.04 and 2.25, respectively. The
highest homogeneity was observed i1 the lines 1-36, 3-33, 2-74 and 1-32,
they gave the lowest (C. V %) values. Therefore, they were chosen for
evaluation in the second season. Coetficient of variance values for the

breeding lines in the second sea:on (Table 2) were less than those
of the check cultivars. When the breeding lines were compared
with the check cultivars, all the breedmg lines had high

homogeneity in this trait.

Concerning the total green yicld, in the first season (Table 1) showed
that C. V. % values ranged from 1.5¢ to 3.39 % in the breeding lines while,
the check cultivars were 1.67 and 2.17 in Paulista and Bronco, respectively.
The highest homogeneity for the tot:1 green yield was observed in lines 3-
33, 1-32, 2-74 and 1-36. They gave the lowest C. V. % values, i. e., 1.59,
1.62, 1.67 and 1.79, respectively. Indicating that they were more
phenotypically uniform than other liies. When, these lines were evaluated
with the check cultivars in 2611 sezson (Table 2). They showed C. V. %
values close or lower than the check « ultivars,

In respect of number of podi/plant, data obtained are presented in
Table (1). The coefficient of varianc:: values in the breed lines ranged from
7.84 to 17.14 % where the check ctltivars Paulista and Bronco were 8.81
“and 10.22 %, respectively. Compare] with the check cultivars the lines 1-
36, 2-74, 1-32, 3-33, and 1-45 show:d the lowest homogeneity. The lower
C. V. % values for those lines for t1is trait indicates that they were more
uniform than the check cultivirs. Moreover they became more
homogeneous. Therefore, they were chosen to be evaluated with the check
cultivars in 2011 season (Table 2) In this season, the highest homogeneity
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was observed in these lines, since they thowed C. V. % values close or
lesser than the check cultivars.

As for weight of 10 pods, data in (Table 1) showed that C. V. %
values in the breeding lines ranged from 12.89 to 28.74 % where the check
cultivars, Paulista and Bronco were 19.94 ind 18.12, respectively. The lines
1-36, 1-32, 3-33, 3-11 and 2-74 showed th: highest homogeneity, since they
showed lowest variation within their weight of 10 pods. Also, in 2011
season, data in (Table 2) observed that the:i¢ lines gave C. V. % values less,
and so they became relatively homogenou:: in this trait, since their C. V. %
values were less than those of the check cu tivars.

Concerning pod length, estimated (-, V. % values ranged from 1.76
to 3.44 in the studied lines, while it was 2. .3 and 2.43 in the check cultivars
Paulista and Bronco, respectively (Table 1). In the second season, it ranged
from 1.68 to 1.99 for the breeding lines and were 2.02 and 2.04 for the
check cultivars Paulista and Bronco, respe :tively (Table 2). The lines 1-36,
3-33, 1-32 and 2-74 showed the lowest variation within their pods since they
showed C. V. % values less than the check cultivars.

Regarding pod thickness, data in Table 1) showed low C. V. %
values ranging from 0.77 to 1.61 in the breeding lines. While it was 0.85
and 0.97 in the check cultivars Paulista and Bronco, respectively. The
highest homogeneity was observed within jods of the lines 1-36, 1-32, 3-33
and 2-74 since they gave the lowest C. V. % values. In the second season,
they recorded C. V. % values close or les: than that of the check cultivars
(Table 2). When the new lines were compared with the check cultivars it
could be noticed that breed lines, i. e. 1-2, 1-36, 2-74 and 3-33 became
highly homogenous in all the studied traits. These results are in agreement
with those reported by Farag et al (2005) and Nosser (2007) they estimated
the coefficient of variance for some selecte lines of cowpea and pea. They
found high homogeneity in some breeding lines in most studied characters.

Finally, estimated C. V. % values in the new breeding lines for
studied characters revealed high homogencity within plants exceeding that
of the check cultivars. These new breed lin :s are enough homogeneous and
could be considered new breeding lines.

Mean performance of the studied bean lines.

Data presented in Tables 3 and 4 showed significant differences
among all evaluated bean genotypes in the s udied traits.

Plant height of the breeding lines ranged from 38.29 to 62.95 in the
lines 2-82 and 2-74, respectively, in the lirst season (Table 3) and from
60.14 to 63.35 in the lines 1-32 and 2-74, re spectively, in the second season
(Table 4). The check cultivar Paulista hid the highest plant height as
compared with Bronco in both season. By comparing the studied lines with
the check cultivars in both seasons (Table 3 and 4) the lines 2-74, 1-36, 1-32
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and 3-33 were taller than the tallest check cultivar without significant
differences. These results agrce with tiose of Helal et al (2000), Abd El-
Hady (2003), Farag ef al (2005) and Nosser (2007) as they found that some
selected legume lines overcame check cultivars in plant height.

Regarding number cof brancles/plant, the highest number of
" branches/plant was found in line 2-74 (7.50) followed by the lines 3-33,
1.32, and 1-36 as (7.23, 7.00 and 6.¢3), respectively, without significant
differences between them in the first s:ason and all lines produced number
of branches/plant more than the check cultivars in the second season. Line
1-32 gave the highest value for this tra t {(7.25) followed by line 2-74 (6.88)
and 1-36 (6.60) without significant dif erences between them. These results
are in agree with those of Famg ef al. {2005) who found that some selected
cowpea lines surpassed the check cultivars for this trait.

For total yield of the breeding 1 nes ranged from 172.55 to0 231.03 in
the lines 2-61 and 2-74, respectively, in the first season (Table 3) and from
208.75 to 243.80 in lines 1-32 and 2-7 4, respectively in the second season.
(Table 4). The check cultivar Paulista j;ave the higher total green yield/plant
than Bronco cultivar in both season: but without significant differences
between them.

The new lines comparing with the check cultivars in the first season
(Table 3). The lines 2-74, 3-33, 1-32, 1-36 and 3-56 gave the highest total
green yield than the check cultivar. In the second season, all the new
breeding lines gave higher total greer: yield than the check cultivars with
significant differences in the lines Z-74 and 3-33. These results are in
agreement with those obtained by Helal et al (2000), Mehta (2000}, Faris
and El-Gizy (2001), Abd El-Hady (2(03), Hussein ef al (2003), Mohamed
(2003), Farag et al (2005), Nosser (2)07) and Abd El- Hady and Hussein
(2008) They selected some lines of legume superior for total yield compared
with the check cultivars.

As to number of pods/plant, which ranged from 14.68 to 31.90 in

lines 3-11 and 3-33 in the first season (Table 3) and from 26.93 to 34.55in_ .

the lines 1-36 and 3-33, respectively in the second season (Table 4). The ~
check cultivar Paulista gave higher pods/plant than Bronco without
significant differences between them in both seasons. In the first season,
comparing the new lines with the chezk cultivars data showed that the line
3-33 gave the highest value (31.90) fo lowed by the line 2-74 (31.i8) and 1-
32 (29.63) without significant diffeiences between them. In the second
season all the new breed lines gave higher values for this trait compared
with the check cultivars.

Weight of 10 pods ranged from 55.05 to 65.76 in the lines 2-61 and 2-74 in
the first season, but in the second seasn it ranged from 64.21 to 67.51 in

the lines 1-36 and 3-33, respectively. In the first season, comparing the new
lines with the check cultivars data obs :Tved the lines 2-74 gave the highest
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Table 3. Mean performances of the evaluated bean lines and check cultivars for some traits in 2010 summer season.

“~NCharacters | Plant height | Number of branches/ | Total yield/plant | No. of pods/ plant | Weight of 10 pods| Pod length | Pod thickness
P‘}.\ (cm) Plant ® ® (cm) (m)
Geno
1-32 1 5651 ab 7.00 a 22155 & 2063 a 64.68 ab 1598 a 7.55 be
1-36 5862 a 693 a 207.18 b 2200 be 63.99 ab 1363 b 723 ¢ed
1-45 41.99 de 493 b 175.80 de 18.33 cd 58.04 cd 12.45 be 6.78 de
2-61 41.03 de 455 b 17255 ¢ 18:50 cd 5505 d 12.70 be 8.78 a
2-74 6295 a 7.50 a 231.03a 3118 a 65.76 a 1353 b 8.25 &b
2-82 3829 ¢ 500 b 186.30 ¢ 2165 be 57.28 cd 1333 b 7.15 od
3-11 46.90 cde 4.80 b 173.53 e 1468 d 57.55 od 10.90 d 645 e
3-33 56.09 abc 723 a 230.65a 3190 a 63.42 ab 12.88 be 7.75bc
3-56 47.82 bed 508 b 205.25b 21.98 be 59.39 bed 12.78 be 7.78 be
ICheck cuitivars
Paulista 54.84 abe 553D 190.58 ¢ 2380 b 60.25 bed 12.77 be 803 b
Broneo 48.45 bed 550 b 184.70 cd 20.05 be 61.55 abc 11.93 cd 875 a

Tanie 4. Iviean performances of the evaluated bean lines and check cultivars for some traits in 2011 summer season

N racters Plant height Number of Total No, of pods/ plant Weight of 10 Pod length Pod
(l\ (cm) branches/ yield/plant pods (g) {em) thickiess
| Genotype L plaii g _{mm)

1-32 60.14 a 725 a 20875 b 30.68 ab 64.57 abc 16.58 a 7.98 be
1-36 61.59 a 6.60 ab 211715 b 2693 b 64.2] abc 1450 b B.35 ab
2-74 63.35 a 6.88 ab 243.80 a 3378 a 66.74 ab 13.20 be 770 ¢
333 61.03 a 6.35bc 23865 a 3455 a 67.51 a 1278 ¢ 8.00 be
Check cultivars

Paulista 56.99 ab 573 cd 20455 b 25.45 be 61.57 ¢ 12.58 cd 8.10 be
Bronco 51.18 b 543 d 193.58 b 20.88 ¢ 63.56 be 1128 d 8.85 a
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valueof weight ef ten pods (€5.76) fol owed by the line 1-32 (64.68}, 1-36
{63.99) and 3-33 (63.42). without significant differences between them.
Also, in the second season, the line 3->3 gave the highest value of weigit of
ten pods (67.51) followed by 2-74 (66.74), 1-32 (64.57) and 1-36 (64.21)
without significant differences betwee 1 them.
' Regarding pod length of the brzeding lines which ranged from 16.90
to 15.98 in lines 3-11 and 1-32, respzctively, in the first season (Table 3)
and from 12.78 to 16.58 in line 3-33 and 1-32, respectively in the second
season (Table 4). The check cultivar Paulista gave taller pods than Bronco
cultivar in both seasons by comparing the studied lines with the check
cultivars in the first season (Table 3) The line 1-32 gave tallest pods with
significant differences with the check cultivars, but the other lines gave
taller pods but without significant differences with the check cultivars
except the line 3-11 which gave the shortest pods (10.90). In the second
season, all the new lines gave highe- values of pod length than the check
cultivars. The lines 1-32 gave highes: value of pod length (16.58) followed
by the line 1-36 (14.50) with significant differences between them. Nearly
similar results were recordcd by Atd El-Hady (2003), Mohamed (2003),
Farag et al (2005) and Nosser (2007) They selected some lines of legumes
superior in pod length.

Concerning pod thickness, which ranged from 6.45 to 8.78 in the
lines 3-11 and 2-61, respectively in the first season, but ranged from 7.70 to
8.35 in the lines 2-74 and |-36, respectively, in the second season. In the
first season, comparing the new line!. with the check cultivars. The lines 2-
61 and 2-74 gave the highest valu:s for pod thickness (8.78 and 8.25),
respectively, without significant diffi:rences with the check cultivar Bronco
(8.75). In the second season the line 1-36 gave the highest value of pod
thickness (8.35) without significant differences with Bronco cultivar.

Phenotypic and genotypic co:fficients of variance obtained in Table
(5) were 8. 23 and 6.53 % for plant height, 17.25 and 15.26 % for number of
branches/plant, 9.68 and 8.69 % for total green yield/plant, 19.33 and 17.32
% from number of pods/plant, 3.69 :nd 2.94 % in weight of ten pods, 14.06 -
and 13.18 % for pod length and 5.34 and 4.33 % for pod thickness,
respectively. Also, the data in Tabl: 5 showed that all the traits had high
G.C.V/P.C.V percent, such values ranged from 79.39 for plant height to
93.79 % for pod length. Small diflerences were observed between P.C.V
and G.C.V in all traits and high G.C.V/P.C.V percent indicating the
importance of the genetic effects ‘n controlling the inheritance of these
traits. These results were in agreement with those obtained by Rangaiah and
Mahadevu (2000), Tyagi et al (2)00), and Abd El-Hady and Hussein
(2008). They found small difference s between PCV and GCV in most of the
traits. Estimates of broad sense h:ritability values were 63.04 for plant
height. 78.24 for number of branctes/plant, 80.64 for total green yield,
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Table 5. Phenotypic (P.C.V %) and genofypic (G.C.V %) coefficient of
variation, G.C.V/P.C.V [erccniage and Broad sense
heritability (BSH %) for som:: traits of 2011 summer season.

haracters CV% [GCV% GCV/ SH %
p.C.V
Plant height 23 6.53 79.39 63.04
Number of branches/plant ~ [17.25 1526  [88.45 78.24
Total green yield/plant 9.68 8.69 89.77 80.64
Number of pods/plant 19.33 1732 [89.59 80.28
Weight of 10 pods 3.69 2.94 79.64 63.42
Pod length 14.06 13.18  193.79 87.97
Pod thickness .34 4.33 81.22 65.98

80.28 for number of pods/plant, 63.42 wveight of ten pods, 87.97 for pod
length and 6598 for pod thickness. These results indicated low
environmental effect and large genetic component in comparison to the
phenotypic variation therefore, these ch:racters can be improved through
selection based on phenotypic observations. These results were in agreement
with those by Ramesh and Sangwan (2000), Tyagi ef of (2000), Farag and
Darwish (2005), Salem (2007)and Abd El-Hady and Hussein (2008). Who
found that BSH ranging from moderate to high for most traits.

In general, it can be concluded thar during this selection program the
lines 2-74 and 3-33 are considered promising lines for producing new
cultivars of bean because they showed! high homogeneity with high
productivity and good pod characters.
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