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ABSTRACT

This research was carried out at El-Baramoon Horticulture Research Farm,
Dakahlia Governorate, Egypt, during the winter seasons for four years. Sixteen broad
bean genotypes, including 15 selected lines and El-Kassasien 1 cultivar were grown
in randomized complete blocks design with three replications. These inbred lines
obtained from El-Khobrosy cultivar after four generations of inbreeding and selection
and were e valuated. T he differences among means of most tested lines appeared
significance. The results indicated that the strains 8, 7, 3, 11,12, 4 and 2, respectively
were superior than check cultivar (El-Kassasien 1) for the qualitative and quantitalive
traits of broad bean crop. The results revealed that the selection pure line within El-
Khobrosy cultivar proved to be effective in separating new promising lines superior of
yield and guality. A correlation study indicated that the existence of high positive
correlations between total yield and each of No. of pods per plant, and pod weight. On
the other hand, total yield gave negative correlation with No. of first pod node in both
seasons. All the studied traits, except No. of first pod node were positively correlated
with total yield at the two seasons.

INTRODUCTION

Broad bean (Vicia faba, L.) is one of the most popular vegetable
crops as the source of protein in the Arab Republic of Egypt, but the
cultivated area with green broad bean was limited and great demands have
increased as a result of the continuous rise in the Egyptian population and, in
turn, the prices have also increased. So, the improvement of broad bean
production through breeding methods, such as pure line selection and mass
selection or introducing high yielding line considered of national interest.

Breeding study by pure line selection of broad been was carried out
by Luminis (1999). Other breeding studies were carried out by many
breeders; Bond and Crofton (1999), Bozzini and Chiaretti (1999 a&b), Duc et
al. (1999), Fiiippetti et al. (1999), Jingdi (1999) and Madlouf et al. (1999).

Evaluation studies of broad bean genotypes were conducted by
several investigators, such as Yousef et al. (1999) and Link et al. (1999).

They reported that the important role of selection methods to improve
quantity and quality of broad bean crop.

Correlation coefficients were known to be used to estimate the
relationship between v arious p airs of traits and whether the trait was more
effective or correlated with yield. This study presented herein was undertaken
in an attempt to evaluate and compare fifteen broad bean pure lines that they
released from the El-Khobrosy cultivar through pure line selection method.

MATERIALS AND METHODS

Pure line selection program, continued for four years at El-Baramoon
Horticultural Research Farm, Dakahlia Governorate, Egypt. Fifteen different




Abd El-Rahim, Aida M.et al.

lines were developed through selection individual plants among the original
population of El-Khobrosy cultivar depend on growth, yield and quality. The
program was &3 foliows: a) Selection of Nemours individual plants. b)
Growing of s elected plants s eparately in single rows to select among rows
after year. c) Evaluation of the best fifteen inbred lines.

Evaluation work was made at the same Horticultural Research Farm
to evaluate these selected lines during the two successive winter seasons
2000/2001 and 2001/2002, comparing with the local variety (Kassasien 1).
Randomized complete blocks design with three replications was used. Each
plot consisted of three rows, 4.5 m long, 70 cm wide, so the plot area was
9.45 m®. Broad bean seeds were planted on October 1%, three seeds were
grown per hill, and after germination seedlings were thinned at two seedlings
per hill. The seeds were grown at 25 cm spacing.

Normal cultural practices of irrigation, fertilization and pest control
were followed wherever they were necessary.

Vegetative samples were taken at the rate of three plants randomly
from each plot after 110 days from sowing. While yield and yield component
were determined when the pods reached to the green harvest stage, by
random choosing 30 pods of each plot. Seed index (dry weight of 100 seeds)
was determined for two samples obtained from the seeds of each plot in all
replications.

Data recorded were plant height, No. of tillers per plant, No. of first
pod node, plant dry weight, No. of pods per plant, pod length, pod width, pod
weight, No. of seeds per pod, TSS, seed index, green yield per plant and total
green yield per feddan.

All recorded data were subjected to statistical analysis, for each year
separately, as illustrated by Al-Rawi and Khalf-Allah (1980). Differences
among means were compared using Duncan's Multiple Range Test (Duncan,
1955)..

RESULTS AND DISCUSSION

Analysis of variance data presented in Table (1) to the first season
and Table (2) to the second one, cleared the presence of significant
differences between all tested lines means as well as Kassasien 1 as a
check. These results indicated that the selection within El-Khobrosy cultivar
proved to be effective in separating new lines, by pure line program used. It
was concluded that there was enough scope for improvement the quantitative
and qualititative characters in broad bean by simple breeding method, pure
line selection (Filippetti et al., 1999 and Luminis, 1999).

The data presented in Tables (1 and 2) were summarized as follows:-

1. Plant height:

The tallest line in the first and second season was line 9 (145.3 and
146.7 cm) followed by the lines 7, 8 and 11, respectively. All new lines were
significantly taller plants than the check cultivar.
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2. Number of tillers / plant:

The highest number of tillers derived from the line 2 (38 and 37)
follow2d by the lines 13, 4 and 15 in the two seasons of study, respectively.
Those and others were considerably of great tillering potentiality tharn ihe
check cultivar.

3. Number of first pod node:

The best performing genotype for earliness was line 7 (2 and 2)
followed by the lines 1, 11 and 8 in the two seasons of study, respectively.
This trait considered as actual indicator for pod yield earliness and also yield,
lines which set their pods at the lowest node were of the significant highest
pods number and yield.

4. Plant dry weight:

The biggest plant dry weight was given by the lines 8 and 12 in the
first season or 12 and 2in the second one, respectively. Also, it was evident
that lines of higher capacity to accumulate and translocate dry matter,
extended such physiological potentiality to fruiting and yielding processes.

5. Number of pods / plant:

The highest number of pods was obtained from the lines 8 and 2 in
the two seasons of study, respectively, followed by check cultivar (EI-
Kassasien 1). While, the lowest number of pods gave by the lines 14 and 1. It
was clear from the data that such lines had the highest record of tillers
number per plant.

6. Pod length:
The tallest pod in the two seasons was given by the lines 3, 7, 14 and
11, respectively. While, the shortest pod was given by the lines 10 and 16.

7. Pod width:

The biggest pod width was given by the lines 7, 14, 1 and 8. While,
the smallest pod width was given by the lines 12 and 15 in the two seasons of
study, respectively.

8. Average pod weight:

The highest average pod weight was obtained from the lines 7, 4, 3
and 13. While, the lowest average pod weight was obtained from the lines 10
and 9 followed by the check cultivar in the two seasons of study, respectively.
Herein, it could be suggested that such lines of the highest pod weight might
be activity accumulated and translocated more bioassimilates into their pods
and seeds, as well as activity of setting more seeds per their pods compared
with check.

9. Number of seeds / pod:

The highest number of seeds per pod was given by the line 3. While,
the lowest number of seeds was given by the line 15 followed by the check
cultivar.
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10. Total soluble solids (TSS):

The highest total soluble solids was obtained from the lines 3, 13, 1
and 15. While, the lowest TSS was given from the line 5 followed by the
check cultivar. This is indicator to high nutrient vaiue to the lines 3, 13, 1 and

15 compared to the check cultivar.

11. Seed index (weight of 100 seeds):

The highest seed index in both seasons was obtained from the lines
11, 12, 7, 8 and 3. While, the lowest record was given by the lines 2 and 9
followed by the check cultivar, respectively.

12. Total green yield:

Data presented in this s tudy revealed that the maximum total yield
per plant and total yield per feddan was obtained from the lines 8, 7, 3, 11,
12, 4 and 2 compared to check cultivar. While, the minimum total yield per
plant and total yield per feddan was obtained from the lines 10, 14, and 15 in
the two s easons of study, respectively. It was obvious from the same data
that such superiority in yield of these lines could be associated to their
superiority in growth (tillering and dry matter accumulation), as well as in
pods and seeds setting and weight (number and weight). This reflected
physiological and genetical superiority.

Generally, the lines 8, 7, 3, 11, 12, 4 and 2 appeared to be deit strains and
had a superior for the qualitative and quantitative characters of broad bean
crop.

A correlation study was carried out to determine the relationship
between yield and eleven other traits. Data presented in Table (3) cleared
that the existence of high positive correlation between total yield and each of
No. of pods per plant and pod weight. On the other hand, all the studied
traits, except No. of first pod node were positively correlated with total yield at
the two seasons of study.

Table 3: C orrelation ¢ oefficient v alues of yield and 11 traits of broad
bean strains as well as the check cultivar curing the seasons
of 2000/2001 and 2001/2002.

Traits Total yield / fed.
2000/2001 2001/2002

Plant height 0.42 0.41
No. of tillers / plant 0.05 0.04
No. of first pod node -0.19 -0.20
Plant dry weight 0.33 0.38
No. of pods / plant 0.61 0.61
Pod length 0.50 0.50
Pod width 0.02 0.02
Pod weight 0.58 0.58
No. of seeds / pod 0.39 0.25
TSS 0.02 0.05
Seed index 0.44 0.44
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Finally, it must b e concluded that such new selected superior lines
could be utilized commercially as a new promising cultivars or inbreeding
programs to he utilized from some promising traits as tillering and fruiting
potentiality.
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