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ABSTRACT: From segregating F; populations, promising 17 lines of
broad bean were selected in F; and evaluated during successive winter
seasons of 2004/05 to 2008/09 at El-Gemmiza Agriculture Research
Station, Gharbia Governorate. Promising selected lines were evaluated

. with two commercial cultivars. Estimates of coefficient of variance

(C.V.%) values in the new lines for the studied characters revealed high
homogeneity within lines and it became similar to the check cultivars.
These new lines are enough homogeneous and could be considered as
new pure lines .The lines S-10, S-14,S-17, S-19, S-20, and S-22 showed
the lowest C.V.% values for most stadied traits, indicating that they
became more homogeneous. About 40 % of all lines were significantly
exceeded the mean of the check cultivars by a value reached to 35.4%.
The percentages of this increment were 35.36, 24.87, 24.26 and 15.10 %
in the lines S-10,S-8,S-11 and S-1, respectively. Thun, it could be
concluded that the lines S-10,S-8,S-11 and S-1 are promising compared
with check cultivars and could be recommended as new lines.

The results revealed significant differences among the new lines in
all studied traits. Analysis of the phenotypic variances revealed that
76% to 97% were due to genetic factors. Also a high broad-sense
heritability which ranged from 57.48% to 94.22%, was found indicating
small environmental effects and large additive genetic components of
the phenotypic variation for these traits. Accordingly, selection based
on phenotypic observations could be effective in the segregating
generations for improving these traits. Based on the correlation
coefficient, number of seeds per pod, pod number, weight and length,
seed pod weight and 100-seed weight appeared to be the principal yield
attributes for indirect selection.
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INTRODUCTION

Broad bean (Vicia faba var.
major) is an excellent source of
low-cost and a basic food for the
poorer groups of the population.
Cultivated area was limited and
great demands have increased as a
result of the continuous rise of the
population. So, the improvement
of broad bean productivity through
breeding methods, such as pure
line selection, mass selection and
introducing high yielding
genotypes was considered of
national interest. Evaluation trials
of broad bean genotypes were
conducted by Link et al(1994),
Mulat (1998), Bassiouny (2001),
Abd-ElKader-Helmy (2001),Farag
and Helal (2004), Farag (2007and
2008) and Farag and Morsy (2009).
They found significant varietal
differences among faba bean
genotypes regarding plant growth,
yield and yield components.

Good understanding for the
genetic of yield and its component
traits are the pre-requests for
planning suitable breeding
methodology. Many investigators
used selection or recommended
selection in breeding programs to
obtain new lines of broad bean.
Farag and Helal (2004), Farag and
Darwish (2005), Farag et al
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(2005) and Farag (2007 and 2008)
found significant progress for
improvement of broad bean yield
and its components could be
achieved in the segregating
generations through selection. The
high-yielding stable genotypes and
possibility of improving broad
bean yield may be occur through
obtaining pure lines selection
programs  (Abd-ElKader-Helmy,
2001, Abd El-Rahim et al., 2003.
They selected new broad bean
genotypes varied from the local
variety. Also, Farag and Darwish
(2005) after obtaining large values
of heritability suggested the
possibility of improving broad

bean traits through selection
programs.
Heritability = estimates  are

helpful in predicting the expected
genetic gain from selection in
segregating  populations. High
heritability in the F, populations
indicates more importance of
genetic factors in controlling a trait
and possibility of its improvement
by breeding programs (Saeidi,
2008). Estimates of heritability for
broad bean traits were reported by
Farag and Darwish (2005), which
were moderate to high values.
Attia et al. (2006) reported that
heritability values were high in all
crosses for all traits and concluded
that selection for these traits
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should be effective and satisfactory
for successful breeding program.

A complex character like yield
influenced by a number of
agronomic traits. To  select
effectively for high yield, it is
necessary to understand the inter-
relationships  between  yield-
contributing characters and grain
yield. Vandana and Dubey (1993)
found that seeds per plant were the
most important contributory factor
for seed yield in the studied
genotypes. Adak et al. (1999)
reported that the number of seeds
per pod should be a priority in
selecting promising lines among
the accessions evaluated. They
found significant positive
correlation between number of
pods per plant and each of first pod
height and plant height, number of
seeds per pod and each of seed
yield per plant and 100-seed
weight, and finally 100-seed
weight and seed yield per plant.
Farag (2007) and Farag et al
(2005) reported that number of
seeds per pod, pod weight, length,
and 100-green seed weight,
appeared to yield attributes for
which selection can be effective.

This study aimed to developing
and release of some new broad
bean lines that released through
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pure line selection program to be
replaced of the old cultivars.

MATERIALS AND
METHODS
This investigation was
conducted out at El-Gemmiza
Agriculture Research  Station,
Gharbia  Governorate, Egypt,
during the successive winter

seasons from 2004/2005 to 2008/
2009. Using the progeny of 168
selected plants which were
obtained from the F; generations to
continue the research scheme done
by Farag and Helal (2004) and
Farag and Darwish(2005). Pure
line selection program was done
through three cycles of individual
plant selection and inbreeding
superior homozygous inbred lines
according to the following steps:

1. On the winter season of
2004/05, plants from the
progeny of each selected plants
(168) were sown on October 8™
Observations and selection were
made between and within the F3
populations, in order to ,choose
the best plants (short plant
height, early flowering), with
the best pod characters (long
pod, high seed number per pod,
high 100 green-seed weight and
high total green pod yield).
From about 17200 plants, 216
ones were selected, selfed,
picked each individual and seed
were separately collected to
produce the F4 generation. At



738

least 5 inflorescences from each
selected plant were bagged for
selfing. During developing
period of pods, the
characteristics of green pods
were observed. After harvesting
dry seeds of the individual
selected plants, the best one
hundred plants were chosen to
be grown in the next season,
according to the performance of
pods number, number and
weight of dry seeds per plant,
pod and seed size, as well as the
characters of earliness and total
fresh green-pod-yield and its
components.

. In the next winter season of
2005/06, the progenies of the
selected plants were sown on
October in separate rows, with
the same cultural practices.
Each population contain 105
plants distributed in three
replications, Observations and
selection were continued. At
flowering time, the best 9 plants
within each family were bagged
to self-polination. Each plant
was separately harvested and
the following data were
recorded as averages per plant:
flowering time, number, weight
and length of green pods,
number and size of green seeds
per pod as well as plant height
and number of tillers per plant
at the end of harvesting.
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According to the previous data,
the best twenty seven superior
and homogenous inbred were
chosen with considering the
markedly variations between
such inbred in the most studied
characters.

. The seeds of Fs population were

sown in October, 2006, the
selected 27 inbred were
preliminary  evaluated and
compared with 2 commercial
check cultivars: Kassasein-1,
and Aquadulce. Seeds of each
entry were sown in 6 rows, 0.70
cm wide, 4 m length, with 30
cm between hills. During
flowering time, 3 plants from
each row were selected and
selfed. Observations and
selection were made between
and within the different
populations. 10 populations
were excluded, because they
showed high heterogeneity. The
remaining populations were
separately collected.

. On November 2007 and 2008,

the best varied 17 lines were
selected from further evaluation
with the same check commercial

~ cultivars. Evaluation trial was

designed as a randomized
complete blocks design with
three replicates. The plot size
was 16.8 m’ containing six
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rows, each 4 m length and 0.70
cm width, with 25 c¢cm within
plants. The agricultural practices
were applied according to the
recommendations of Ministry of
Agriculture. Data were recorded
on the following characters: Ten
plants per plot were randomly
labeled in each plot and at the
end of growing season, plant
height (cm) and number of
tillers per plant were recorded
and the means were estimated.
Days to 50% flowering; number
of nodes to 1% pod; 1% pod
height (stem length to first pod
cm) and pod number per plant
were estimated at the proper
time. Five green pods were
randomly taken from each
plant and average of the
following  characters  were
recorded : pod weight(g) ;pod
length (cm); seed number per
pod and seed-index (100 green-
seed weight, g). Data for total
green pod yield was recorded as
averages of ten individual plant
taken randomly. Mean values
representing the various
investigated genotypes were
compared by the Duncan
multiple range test (Duncan,
1955). All recorded data were
subjected to statistical as
illustrated by Snedecor and
Cochran (1987). Coefficient of
variability (C.V.%) was
calculated by using the formula
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of Steel and Torrie (1980).
Components of  variances,
genotypic (G.C.V) and
phenotypic (P.C.V.) coefficient
of variation and broad-sense
heritability were estimated
according to Singh and
Chaudhary (1995). Correlation
analysis was used to determine
the relationship between some
pairs of characters by estimating
the correlation coefficients
(Steel and Torrie, 1980).

RESULTS AND
DISCUSSION

Degree of Homogeneity

Estimated  coefficients  of
variance C.V.% for all studied
genotypes are presented in Table 1.
Concerning plant height, all
genotypes, except line S-22, could
be considered homogeneous, since
they gave the lowest variation
within their plants. The genotypes
S-5, S-19, S-14, S-7 and S-2
showed C.V. % values less than
9.00%. On the other hand the
lowest homogeneity were observed
in the lines S-22,S-15, and S-11,
where they gave the highest C.V.%
values18.25,13.54 and 13.46%,
respectively. Regarding to days to
50% flowering, data in Table 1
showed  that the  highest
homogeneity was observed within
plants of the genotypes S-22,S-10
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Table 1. Estimates of coefficient of variation (C.V.%) for some
characters of the new breeding lines and the check cultivars

Genotype Plant - Days to 1 pod z:ldes g ;)’{ Pod number Pod s I
height flowering height pod length ood  Weight weight
Lines

S-1 10,06 1154 11.15 14.67 985 1635 16.01 14.79
S-2 878 18.02 956 1112 7.11 1648 12.26 13.76
S-3 10.74 14.08 1026 10.79 940 1155 12.00 12.19
S-5 482 953 1144 13.24 912 13.24 12.03 12.83
S-7 870 1159 10.60 10.18 10.86 11.02 16.46 12.57
S-8 1117 1773 1022 9.94 11.14 1135 2093 10.05
S-10 1128 953 991 8.88 934 12,58 14.32 15.11
S-11 1346 1138 7.84 1174 628 1445 11.53 16.39
S$-12 1240 1298 980 11.02 710 1872 17.13 17.22
S-14 8.51 16.70 5.98 9.90 3.74 1545 12.69 12.55
S-15  13.54 1348 10.75 13.17 837 1349 13.89 18.50
S-17 1243 13.76 1031  10.00 554 1390 6.79 9.92
S-18 1041 1267 995 1032 889 1444 2296 17.87
$-19 798 1258 8.56 9.19 881 1733 1441 14.07
$-20 1121 1315 786 1043 950 14.80 11.14 10.73
S-21 972 1016 1009 11.79 9.57 1293 13.98 11.51
S-22 18.25 7.09 1138 12.60 9.29 10.63 20.63 11.37
Check cultivars |
Kassasein-1 559 8.19 1443 1541 623 1220 1625 13.18
Aquadulce 1438 790 1206 15.02 6.40 9.56 1243 10.72
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and S-5, since they gave the lowest
CV.% values (7.09, 9.53 and
9.53%, respectively). While, plants
of the genotypes S-2, S-8 and S-14
showed the highest heterogeneity,
where they gave the highest C.V.
% values (18.02, 17.73 and
16.70%, respectively). The new
inbred line S-22 gave C.V. %
value lower than the check
cultivars.

As for stem length and number
of nodes to 1% pod, obtained data
in Table 1 showed C.V.% close to
those recorded by all check
cultivars, indicating that these new
genotypes became high
homogeneous in these traits. The
highest homogeneity were found
within plants of the genotypes S-
14, S-11, and S-20 for 1™ pod
height and S-10,S-19, S-14 and S-
8 for number of nodes to 1% pod,
where they gave the lowest C.V.%
values (less than 8.0 and 10.0%,
respectively). These lines showed
the lowest variation within their
plants since they showed C.V.%
values close to the check cultivars
and became high homogeneous in
1* pod height and number of nodes
to 1% pod as shown in Table 1.

In relation to pod length, the
coefficient of variance values in
the inbred genotypes reflected the
highest homogeneity within plants
of the genotypes S-15 S-17 and S-
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11, (Table 1). They gave the
lowest C.V.% values (3.74, 5.54
and 6.28%, respectively),
indicating that they were more
phenotypically uniform than other
lines. When these lines evaluated
with the check cultivars they
showed C.V.% values less than the
check cultivars (Table 1).

As regards to seed number per
pod, data in Table 1 show that the
genotypes S-3,5-7,8-8 and S-22
could be considered the highest
homogeneous lines. The obtained
CV.% values were less than
12.0% and close or lower than
those of the check -cultivar
Kassasien-1. On the other hand,
the lowest homogeneity were
observed in the lines S-12 and S-
19, where they gave the highest
C.V.% values (18.72 and 17.33%,
respectively). In respect to pod
weight and seed-pod weight, data
showed that the new bred lines S-
17 recorded the lowest C.V.%
values (6.79 and  9.92%,
respectively). Also, three and six
ones recorded C.V. % values less
than 12% for these traits (Table 1).
Comparing with the check
cultivars, it is seen that they
became high homogenous in this
trait and reflected C.V.% values
lower than those given by the
check cultivars. Generally, the
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degree of homogeneity (C.V.)
varied from genotypes to another
in the same characters and from
trait to others in the same
genotypes. Estimates of C.V. %
values in the new lines for the
studied characters revealed high
homogeneity within plants and
similar to the check cultivars.

Mean Performance of the
Studied Genotypes

Data in Tables 2 and 3 showed
significant differences among all
genotypes studied for all traits.
Regarding plant height, it ranged
from 106.8 in the cv. Aquadulce to
141.1 cm in the line S-21, (Table
2).The overall mean for lines and
check cultivars were 122.34 cm.
All lines gave plants longer than
the general mean except, S-7,S-8,
S -10,8-11,S-12 S-14,S-18,and S-
22. Comparison of the studied
lines with the check cultivars, all
lines gave plants taller than the
tallest check cultivars, except the
line S-12.

Concerning number of tillers
per plant, all lines showed number
of tillers per plant ranged from
7.00 in line S-17 to 9.50 in line S-
15 (Table 2). Comparison of the
studied lines with the check
cultivars, the mean of lines, check
cultivars and overall mean were
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8.15, 8.72 and 8.21, respectively.
Regarding days to flowering and
first pod height showed significant
differences between all lines
(Table 2). The earlier ones were S-
14 (43.0 days) and S-22 (43.7
days) in flowering times and S-5
(23.1 cm) for first pod height,
while the latest lines were S-15and
S-8 in flowering and S-21 for first
pod height. Comparing with the
overall means (49.56 days to
flowering and 30.17 cm for 1% pod
height, the lines S-2, S-8, S-15, S-
17 and S-20, flowered after long
period, while S-8, S-11, S-14, S-
19, S-20 S-21 and S-22 showed
long height to 1* pod. For number
of nodes to 1% pod, it ranged from
5.3 to 6.8 nodes for lines and from
5.0 to 5.8 nodes in the check
cultivars. All lines poded after
large number of nodes than the
overall mean (6.12 nodes), except
the lines S-1, S-2, S-3, S-5, S-7
and S-22.

For pod length and seeds
number per pod, data in Table 2
showed significant differences
among all lines for these traits .The
line S-5 and cv. Kassasien-1 gave
the shortest pod and the line S-19
gave less seed number per pod.
Conversely, the lines S-8 produced
high value for pod length and S-10
for seed number per pod.
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Comparing the lines with the
overall means showed that the line
S-1, S-8, S11, S-12, S-15, S-12
and S-17 surpassed for pod length
and lines S-3, S-8, S-10, S-11, S-
12 and S-15 for seed number per
pod. Comparison of the studied
lines with the check cultivars for
these traits, data in Table 2 show
that all lines gave pods shorter than
the mean of the check cultivars,
except lines S-8,S-11,S-12S8-14,S-
15 and S-17 for pod length; and S-
3,810,S-11,8-12 and S-15 for
seeds number per pod .Data in
Table 3 show that the studied
broad bean genotypes greatly
differed in number of pods per
plant. The line S-1 and CV.
Kassasien-1 produced the highest
number of pods per plant (24.0 and
25.7, respectively). On the other
hand, the line S-20 gave the lowest
number of pods per plant, (14.7
pods). Comparison of the studied
lines with the check -cultivars
showed that, all lines were less
than the control in their number of
pods per plant.

Regarding pod weight and seed-
pod weight, significant differences
among the lines studied in these
traits were observed (Table 3 and
Fig 1).The line S-7 produced the
lowest pod weight value and the
lines S-22 and S-19 gave the
lowest seed-pod weight. While, the

743

lines S-15 and S-10 produced the
highest values for these traits,
respectively. The overall mean
values of these traits were 21.871
and 12.073 g, respectively. All the
bred lines produced pods heavier
than the control cultivars. 65% of
the lines produced seed-pod
heavier than the  control.
Comparing all lines with overall
means for these traits (21.871 and
12.073 g), showed that seven and
eleven lines exceeded these values,
respectively.

On the subject of shell-out
percentage and seed index,
significant differences among the
lines studied in these traits were
observed (Table 3).The lines S-7
and S-11 produced the highest
shell-out percentage and seed
index, respectively. The overall
mean values of these traits were
54.732 and 251.807g, respectively .
Comparing of the studied
genotypes with check cultivars
showed that, the lines S-1, S-2 and
S-7 gave  higher  shell-out
percentage than the check
cultivars. While, the lines S1,S-
10,S-11,815 and S-18 gave heavier
100-green seed weight than the
higher check cultivar (Aquadulce).

Highly significant differences
among the evaluated breed lines
were observed in total green-pod
yield (Table 3 and Fig 2). The total
green-pod yield per plant ranged
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Table 2. Mean performances of the evaluated broad bean lines and
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check cultivars for some plant characters

o o T o W e Pt
otypes (cm) plant time (day) pod beight (cm) food
Lines
S-1 1274d 7.50i 48.0de 58 h 29.6 efg 16.60 cd 4.4 of
S-2 131.3¢c 7.83gh 56.0b 54 i 255 1459 ¢ 425¢gh
S-3 1260d 8.00fg 48.0ef 59 gh 26.1 i 1355h  4.64 cd
S-5 1386b 8.17ef 44.7hi 531 231§ 1357 h 432 1g
S-7 1142¢g 7.83gh 47.0fg 58 h 305de 1430 g 4.7 hi
S-8 1185 ¢f 8.67c¢ 62.0a 6.5 cd 351 b 1840 a  4.52 de
S-10 1208e 7.67hi 483 ef 6.5 cd 289 fgh 1505 f 4.97 a
S-11 1095 hi 9.17b  45.0 hi 6.4 d 328¢ 1671 cd 4.73 be
S-12 107.1ij 8.50cd 47.0fg 6.5 cd 283gh 17.18b 478D
S-14 1186 ef 8.00fg 43.0§ 6.7 ab 327¢ 1663 cd 433 fg
S-15 1306¢c 950a 62.3a 6.5 cd 308de 1719b 4.77 be
S-17 1313c¢ 7005 S0.0d 6.1 ef 282 h 17.02 bc 4.5 hi
S-18 1175f 8.33de 44.7hi 6.2 ¢ 311d 1437g 416 hi
S-19 1386b 7.17j  48.0ef 6.8 a 329¢ 1565 ¢ 408 i
S-20 1273d 8.17ef 55.0bc 6.6 be 324c¢ 1649d 4321g
S-21 141.1a 8.67c¢ 49.0de 67 ab 367a 1384h 4.4 ef
S-22 1110 h  8.17ef 43.7ij 6.0 fg 347b 1446 g 442 ¢f
Mean 124.08  8.15 49.51 6.21 30.54 15.62 4.4
Check cultivars
Kassasin-1 10831 7.67hi 46.0 gh 5.0 j 240 j 14.67 fg  4.06 i
Aquadulce 1068 9.17b 54.0¢ 58 h 300 def 1722 b 500 a
Mean 107,55 8.72 50.00 5.41 27.00 15.95 453
MEAN  122.34 8.21 49.56 6.12 30.17 15.66 4.45

* Mean within a column followed by different letters are significantly different
at 0.05 level.
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Table 3. Mean performances of the evaluated broad bean lines and
check cultivars for some pod characters

Pods Seed pod Total green-
Pod weight . Shell-out  Seed
Genotypes number em) weight %) index pod yield
/plant (gm) /plant(gm)
Lines
S-1 240 ¢ 2052 g 1239de 604 b 2663cd 4925 c
S-2 197 f 19408 1236de 635a 2512ef 3829 j
S-3 213 e 2043 gh 1183G 579 be 2513ef 4312 f
S-S 197 f 2000 h 1123 H 56.1 cde 258.6de 386.2 j
S-7 160 k 1900 i 1228de 646 a 2273g 30131
S-8 237 ¢ 2282 d 1287C 564 cd 2419f 5343 b
S-10 230d 2550 b 13.62A 534 ef 276.1bc 5792 a
S-11 210 e 2550 b 1247D 490g 2945a 5317 b
S-12 193 ¢ 2430 ¢ 1278C 460 h 247.0ef 4682 d
S-14 18.0 i 2320 d 1215ef 524 f 2465e¢f 4112 gh
S-15 163 k 27.60 a 1322B 479 gh 2714bc 4521 e
S-17 18.0 i 2300 d 13.37ab 58.1 be 2429f 4120 gh
S-18 16.7 j 2430 ¢ 12.07efg 49.7¢g 280.5b 400.8 hi
S-19 183 i 2050 g 10631 458 h 2529ef 3756 j
S-20 14.7 1 2210 e 12.16 def 55.0 def 209.8h 3174 k
S-21 187 h 2130 f 11.88fg 56.0 cde 258.5de 390.5 ij
S-22 193 g 2220 e 10531 488 g 240.7f 4235 fg
Mean 19.27 22.452 12225  54.167 253.964 428.859
Check cultivars
Kassasin-1 25.7 a 1581 k 942 j 596b 2085h 4090 gh
Aquadulece 247 b 1804 j 121d4ef 593 b 258.4de 4468 e
Mean 25.17 16.928 10.781 59.454 233470 427917
MEAN 19.89 21.871 12.073 54,732 251.807 428.67

* Mean within a column followed by different letters are significantly different

at 0.05 level.
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Fig. 1. Green-pod weight for some broad bean genotypes (gm)

700
600 . —
500 « —_—
400 4
300 «
200 ¢
100
od

>
o
[
o
=%
<
o
®

Genotypes

Fig. 2. Total green-pod yield (g/plant) for some broad bean genotypes
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from 301.3 in the line S-7 to 579.2
g in the line S-10 , with a mean of
428.76 g per plant. 41 % of these
lines significantly out-yielded the
mean of the check cultivars by
value reached 35.4%. The
percentages of these increments
were 35.36, 24.87, 24.26 and 15.10
% in the lines S-10, S-8, S-11 and
S-1, respectively. Then, it could be
concluded that the lines S-10, S-8,
S-11 and S-1 are promising
compared with all check cultivars
and could be recommended as new
lines. These results are in
agreement with Khare and Singh
(1991), Salih et al. (1993), Adak et
al. (1999) and Farag and Helal
(2004), Farag et al. (2005) and
Farag and Morsy (2009),who
found significant differences for
these traits among studied broad
bean genotypes. Among 200 tested
genotypes, Mulat (1998) found
that 18 genotypes produced 25 —
47 % higher yield than the check
cultivars.

Components of Variance

Estimates of genotypic and
phenotypic coefficient of variation
and broad sense heritability for the
studied traits were listed in Table
4. The estimated genotypic/
phenotypic coefficient of variation
percent (O°GCV/G’PCV %) for
the studied traits ranged from
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75.82 for seed index to 97.07% for
green pod weight. These results
indicated that about 76 to 97 %of
the phenotypic variances were due
to genetic ones. Therefore, these
traits might be more genotypically
predominant and it would be
possible to achieve further
improvement in them. These
results are in agreement with those
reported by Farag and Darwish,
(2005), and Attia et al. (2006).
Estimated broad sense heritability
ranged from 57.48% for seed-
index to 94.22 %for pod weight.
The estimated values of genotypic
coefficient of variation as well as
broad sense heritability indicated
less environmental effects and high
additive genetic components of the
phenotypic variation. Accordingly,
selection based on phenotypic
observations could be effective in
the segregating generations for
improving these traits. These
findings were in agreement with
those obtained by Bakheit (1992)
and Farag (2009).

Correlation Coefficients

A significant  correlation
coefficient value was found
between some traits (Table 5).
Total green-pod yield showed
correlation values with high weight
of seed index, large pod weight,
and long pod (Farag et al., 2005,
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Table 4.Magnitudes of genetic parameters and heritability values
for all traits

Tillers Number 1% Seed Seeq  Total
number; /Fl;v::mgof nodes pod Pod number/ pod index  ZreeD
plant " 1% podheight 5" | weight pod /plat

MEAN 12234 827 49.56 6.12 30.17 15.66 4.45 21.87 251.81 428.8
O’ ph 1344 0.60 3554 03 1653 244 0.11 8.69 663.01 5269.3
oG 121.22 046 3141 0.26 12.71 2.09 0.07 8.19 381.12 4824.1
OE 13.18 0.14 4.13 004 382 035 0.04 050 2819 445.2
O*PCV 948 9.37 12.03 89 1348 997 744 1348 1023 1693
0’GCV 900 820 1131 826 11.82 924 6.11 13.08 7.75 16.2

o*GCv/
O*PCV% 9497 8753 9401 9278 87.68 92.59 82.17 97.07 75.82 95.68

BSH% 90.19 76.62 8838 86.09 76.88 85.74 67.52 94.22 5748 91.55

Plant
Parameters length

Table 5.Correlation coefficients between some characters of studied

genotypes
Pod Greenpod Pod Seed Seed - Seed pod
Characters . number/ .
number weight length Pod index weight
T"ta')?i‘:l";“ POd g 626%+ 0.471%  0.422% 0.682%% 0.574** 0.414*
Pod number -0.384*  0.122 0.343 0.083  -0.181
Green pod weight 0.381*  0.422*  0.569** 0.657*%*
Pod length 0.341 0.043  0.483*
Seed number/ Pod 0.482*% 0.510**
Seed index 0.428*

*Significant at 5% level.
** Significant at 1% level.
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Farag, 2007) high number of pods
(Bakheit and Mahady, 1988). Pod
weight was associated with long
pod, high number of seeds per pod,
high weight of seed index, and
seed pod weight (Farag, 2007).
Seed index was associated with
large pod weight and seed number
per pod. High seed number per pod
was associated with seed index and
seed pod weight. Similar results
were reported by many
investigators who studied the
relationship between yield and its
components, among them were
Ashmawy et al. (1998), Abdel
Aziz et al. (2005), Farag et al.
(2005) and Farag (2007). Based on
the correlation coefficient, number
of seeds per pod, pod number and
weight, pod length, seed pod
weight and 100-seed weight
appeared to be the principal yield
attributes for indirect selection.
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