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ABSTRACT

In order to study the effect of selection in free and infested fields followed by evaluation under
Orobanche infestation, 52 seed lots from variety Cairo 4 of faba beans were evaluated under
Orobanche infestation. They comprised 25 seed lots (from individual plants and bulk selection) and
remnant seed of the original source stored in a cold room that were handled in free soil,in addition to
sister seed stocks that were grown and selected in Orobanche field. Individual selections varied
significantly from bulk selections in four characters and the rigid bulk selection (1.33%) performed
better than other bulk selection intensities. The base seed stored in a cold room produced plants that
were significantly inferior than some selected materials in all traits. For materials propagated under
free conditions and evaluated under Orobanche, ten individual selections and one bulk were
significantly taller than base materials. Similarly eleven selections and one bulk had heavier plant dry
weight; four selections had more branches. Nine selections and two bulks had more pods/plant, three
selections and one bulk had more seeds/plant. Six selections and one bulk had more seeds/plant, six
selections and one bulk outyielded the base population, four selections and one bulk had heavier seed
index. Similar results were found when plants from the original seeds were compared to those from
selections that were handled and evaluated under Orobanche infestation.

Base bulk plants were significantly inferior than 25% of individual selections and 25% of selected
bulks in plant height, 70% of selections and 100% of bulks for plant dry weight, 35% of selections for
branches/plant, 40% of selections and 75% of bulks for pods/plant, 85% selections and 100% of bulks
for seeds/plant, 65% of selections and 100% of bulks for seed yield/plant but no improvement
occurred in seed index for selections. Individual and bulk selections were effective in variety Cairo 4.

Materials grown in a free field had a better performance than those grown under Orobanche
when both were evaluated under Orobanche infestation. This may be due to better performance
potential of materials grown in free and/or multiplication under Orobanche stress reduces potentiality
of performance.
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1.INTRODUCTION heterozygous and heterogeneous materials
Faba bean, Vicia faba, L. is an important  within the certified varieties. What will be the
human food in Egypt. Although, it is considered  effect of individual-plant selection and the bulk
as self-fertilized species, cross fertilization may  selection with different intensities compared to
reach up to 67%. Up to the present, hybrid  the original seeds in Cairo 4 blended variety?.
varieties are not feasible in faba bean, but Orobanche crenata, (Forsk.) is a parasitic
blended and synthetic varieties have been plant on faba bean and its seeds may live in the
developed to explore heterosis in this crop  soil for several years without losing viability
(Bond, 1982 and Abdalla and Fischbeck, 1992). (Tewfic, 1956) until germinated by stimulants
Blended varieties and the pollination system  from host roots. Cairo 4 is an Orobanche
will allow for the segregants of homozygous, tolerant variety (Abdalla and Darwish 2008).
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Considering all these facts, the present
investigation was designed to study the effect of
selection in free and infested fields followed by
an evaluation under Orobanche infestation.

2.MATERIALS AND METHODS
2.1.Location of study and plant materials:
The materials used in the present studies
belong to the variety Cairo 4. It is a synthetic

Orobanche tolerant and registered as
commercial variety from the Agronomy
Department, Faculty of Agriculture, Cairo
University.

The trials of these studies were carried out
at the Agricultural Experiments and Research
Station, Faculty of Agriculture, Cairo
University, Giza, under two conditions (naturally
Orobanche infested field and Orobanche-free
field) during seasons 2008/2009, 2009/2010 and
under naturally Orobanche-infested field during
2010/2011 season.

The history of chosen Orobanche field is
known by its high infestation by broomrape
seeds since almost 35 years ago.

In 2008 - 2009 season, seeds of variety
“Cairo 4”7 were planted under two field
conditions (Orobanche-free and infested). In
addition, some of the seeds were stored in the
cold room [(base bulk (Pop 6)] for evaluation in
the last season.

Seeds were sown in separate plots. Each
plot consisted of 55 ridges; each ridge was 3 m
long and 60 cm apart. Seeds were hand planted
as doubled seeds/hill, at 20 cm distance on one
side of the ridge.

The best 160 plants (based on pod-set visual
selection and the general appearance of the
plants) were selected during the maturity stage.

After harvesting, the best 150 yielding
plants of the 160 selected in field were divided
into 4 groups based on pod and seed yield/plant
[(the best 20 plants (Pop 1), the best 50 plants
(Pop 2), the best 100 plants (Pop 3) and the best
150 plants (Pop 4)] with selection intensities of
1.33, 3.33, 6.67 and 10%, respectively. Five
seeds from each plant were taken and blended to
synthesize the four selected bulks of seeds. Also
at harvesting, 30 plants were taken at random
and their seeds were blended to constitute the
bulk unselected stock (Pop 5) (Fig.1).

In addition,the remnant seeeds of the best 20
plants harvested individually were used for
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evaluation as individual plant selections in
addition to their bulk use (Pop 1).

During 2009/2010 season the 20 individual
selected plants, the 4 selected bulks (Pop 1,
Pop 2, Pop 3 and Pop 4) in addition to the
unselected one (Pop 5) were sown for evaluation
under Orobanche-free (25 selections and
populations) and Orobanche-infested field
conditions (25 sister selections and populations)
(Abdalla et al., 2014).

All selections and populations from both
infested conditions and free ones (25 from the
Orobanche-free and 25 from the Orobanche-
infested) were evaluated with the stored seeds
(base bulk) during 2010/2011 season under
Orobanche-infested fields. The 26 stocks for
each variety were
1. Twenty individual selections.

2. Four selected bulks (Pop 1, Pop 2, Pop 3 and

Pop 4).

3. One unselected bulk (Pop 5).
4. One base bulk (Pop 6-stored seeds in cold
room at 12°c).
2.2.  Experimental
managment

In the Orobanche-infested field, the materials
were sown in a randomized complete blocks
design with two replications. Sowing was done
on November, 25 (2010). Each plot comprised of
2 ridges of 4 m long and 60 cm wide. Seeds
were sown individually on one side of the ridge
at 25 cm between hills. All agronomic practices
were keeping normal and uniform for all the
treatments.

2.3. Data collection:

The following data were recorded from all
individual plants of each experimental plot and
the averages were considerd an per plant basis:
2.3. 1. Plant height (cm).

2.3. 2. Plant dry weight (g).
2.3. 3. Number of branches/host plant.
2.3. 4. Number of pods/host plant.
2.3. 5. Number of seeds /host plant.
2.3. 6. Seed yield/host plant (g).
2.3. 7. Percentage of podded hosts /ridge
(% podded plants).
2.3.8.Number of Orobanche spikes/ridge at
maturity.
2.2.9.Seed index, 100 seeds (g).
2.4 Statistical analysis:
Data were statistically analyzed using analysis of
variance according to Gomez and Gomez(1984)

design and crop



Investigations on faba beans, vicia faba I. 34. Selection

150 individual selected plants

30 random plants

v

\ 4

}

! |

Bulk of Bulk of Bulk of Bulk Bulk of

the best 20 the best 50 the best of all the 150 30 random plants
plants plants 100 plants plants were used to
(1.33%) (3.33%) (6.67%) (10%) make

(selected bulk) (selected bulk)

(Pop 1) (Pop 2)

(Pop 3)

(selected bulk)

(selected bulk) (unselected bulk)

(Pop 4) (Pop 5)

Fig.(1): Constituents of the five studied populations.

procedure for a randomized complete block
design. Appropriate transformations
(logarithmic, square root, arcsin)  were
performed when necessary. Treatment means
were compared using Duncan's Multiple Range
test (DMRT) (Steel et al., 1997). Finally, all
statistical analysis were carried out using
"MSTAT-C" (Freed et al., 1989).

3. RESULTS AND DISCUSSION
The 52 seed lots of variety Cairo 4 (25 from
free plots and 25 from infested ones, in addition
to two original seeds lots stored in the cold
room) were evaluated during 2010/2011 season
under Orobanche infestation showed the
following results.
3.1. Selections from the free field evaluated
under Orobanche infestation.
3.1.1. Analysis of variance and significance of
variances due to the 26 seed lots

Analysis of variance and the significance of
mean squares due to different sources of
variation for the studied traits are presented in
Table (1). Results of statistical analysis revealed
that the variances due to genetic sources were
highly significant (or significant), for all traits
except the number of Orobanche/ridge.

Three allowed orthogonal comparisons; the
first one selections (the best 20 selected
individual plants) vs. bulks (Pop 1, Pop 2, Pop 3,
Pop 4 and Pop 5), the second Pop1l vs. Pop 2 and
the third (Pop 1, Pop 2, Pop 3, and Pop 4 vs.
Pop5) were performed and presented in Table
D).

Data reported in Table (1) demonstrated
that in the first comparison (selections vs. bulks)
there was highly significant variation for plant
height, plant dry weight, number of
branches/plant and seed yield/plant, while the
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second one (Pop 1 vs. Pop 2) it was significant
for plant dry weight, number of seeds/plant, seed
yield/plant and seed index. On the other hand,
comparing selected and unselected bulks
indicated the absence of significant differences
between these two populations for all the studied
traits, except for number of pods/plant.
According to variance analysis, the
comparison of individual selection vs. bulks
showed higher variances than other comparisons
for plant height, plant dry weight, branches/plant
and seed yield/plant. This means that, each
group of selections possessed its own distinct

characteristic, which is reflected in high
variability.
Also, this reflection appeared in the

comparison between Pop 1 vs. Pop 2 for number
of seeds/plant, seed index and podded plants%.
On the other hand, the highest significance was
found for number of pods/plant in comparing
selected populations to unselected bulk. These
offer an important opportunity for selecting
populations and selections that exhibit variable
performance from each selection intensity or
individual selection.
3.1.2. Mean performance of the 26 selections
and populations

The mean performance of the studied traits
for the selected and unselected genotypes is
illustrated in Table (2). All traits recorded

significant differences under the field of
infestation except the number of
Orobanche/ridge (Table 1). The mean

performance varied significantly within the
individuals to bulks. The averages differed from
one individual selection to another, selected bulk
to bulk and from all genotypes to the unselected
(Pop 5) and the original base bulk population
(original stored seeds, Pop 6).
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Table (1): Significance of mean squares of variety Cairo 4 selections and populations (26 populations from free
conditions) under Orobanche-infested condition during 2010/2011 season

Mean squares
S.0.V. df No.
Plant P(;ant b No.h N?j' Nc()j. Seed Seed Poldded Orobanc
height | OrY —|branchesi pods | Seeds | .o \qpjant| index | Plants he/
weight | /plant | /plant | /plant (%) ridge
Seed materials| 25 | 88.90** |287.49**| 0.69** | 44.25** |103.80**| 40.24** | 138.92** | 201.94* 0.02ns
Individual 1483.33*
Selectionsvs. | 1 [433.34** - 0.42* | 10.59ns | 26.68ns | 49.00** | 51.63ns | 61.21ns 0.01ns
bulks
Poplvs. Pop2| 1 | 44.09ns [784.00**| 0.22ns | 7.13ns |505.35**| 33.64* | 275.89** |240.25ns| 0.01ns
PO‘\);’ 5625‘ 4 1 | 1.75ns | 46.05ns | 0.03ns | 21.17% | 2.08ns | 1.48ns | 0.07ns | 25.60ns | 0.00ns
Residual 22 | 79.24** [221.54**| 0.75ns | 48.52** | 93.68** | 41.90** | 142.97** |214.61**| 0.02ns
Error 25 12.11 22.05 0.08 4,52 11.03 6.72 17.34 99.64 0.02

ns, *, ** = not significant, significant at 0.05 and 0.01 levels of probability, respectively.

The individual selection from free conditions
(ISF3), produced the highest number of
branches, pods and seed yield/plant (5.0
branches, 36.7 pods and 43.3 g, respectively). In
respect to bulks, Pop 1 exhibited higher values
of each of plant dry weight (112.1 g),the
number of branches (3.6), the number of
pods/plant (26.1), number of seeds/plant (67.3)
and seed yield/plant (39.6 g), while the blend of
Pop 2 produced the shortest plant height and
plant dry weight (71.9 cm and 84.1 g). Also,
results demonstrated that, different performances
were found for the other traits and groups. The
ISF17 had the tallest plants (94.6 cm) and ISF6
had the heaviest dry weight (132.3 g). The
highest number of seeds/plant was recorded in
ISF5 (70.6) while the heaviest seed index was
recorded in ISF12 (94.7 g).

Five individual selected plants (ISF7, ISF8,
ISF14, ISF15 and ISF18) exhibited the full
percentage (100%) for podded plants. The
highest level of infestation/ridge (55.0 spikes)
was accompanied by seed yield per plant (33.5
g) for the selection ISF9. In spite of the lowest
level of infestation with broomrape/ridge (24.0
spikes) observed for Pop 4, the population
possessed the least seed yield/plant (28.0 g).
ISF8 possessed the lowest number of pods/plant
(17.4), ISF14 had the lowest seed index (56.3 @)
and ISF13 possessed the lowest podded%
(75.0%) and expressed one of the low seed yield
per plant (30.4 g).
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The comparison between different bulk
selection intensities revealed high performance
for the blend of Pop 1 which had the highest
plant dry weight, seeds per plant (ranked second)
and seed yield/plant (ranked 6) (112.1 g, 67.3
seeds and 39.6 g, respectively). In contrast , the
high level of infestation with the parasitic plant
(44.5 spikes) in Pop 1, it had the insignificant
lowest podded plants% (83.5%) in all bulks. On
the other hand, the blend of Pop 3 had taller
plants (87.1 cm) and the highest number of
pods/plant (27.1 pods), whereas the heaviest
seed index and the highest podded plants% (75.5
g and 95.8%, respectively) were recorded for
the blend of Pop 2. In spite of the highest
number of branches/plant (3.7 branches) and the
lowest number of Orobanche/ridge (24.0 spikes)
which recorded for Pop 4, it produced the
lowest seed yield (28.0 g) and seed index (58.3
g) in bulks. Pop 2 had the shortest plants (71.9
cm), while Pop 3 expressed the lowest number
of branches per plant (2.9 branches).

One of the objectives of this study was to
detect the effect of selection, individual and
bulk. The comparison between the base seeds
bulk (stored in the cold room) and the other
selected materials (handled during 2008/2009
and 2009/2010) indicated that the base bulk was
significantly inferior than some selected
materials in all traits. Ten individual selections
and Pop 3 were significantly taller than base
bulk. Eleven individual selections and Pop 1 had
significantly heavier plant dry weight than base
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Table (2): Mean traits of selections and populations (resulted under free infested) from variety
Cairo 4 grown under Orobanche-infested condition during 2010/2011 season.

Pl_ant PIan_t dry No. No. No. Seed yield/| Seed Podded No.

Code height | weight |branches/| pods/ | seeds/ . plants  |Orobanche/
(cm) (9) plant plant | plant plant (g) jindex (g) (%) ridge
ISF1 89.3a-e| 107.6e-g | 2.9fg | 22.9f-i | 62.3bc | 40.8ab | 65.6c-f | 76.4bc 38.0h
ISF2 82.5e-g| 118.2a-d | 4.3bc | 33.7ab | 47.1h-j | 34.2d-g | 72.7bc | 86.8a-C 48.0c
ISF3 91.2a-d| 125.3ab 5.0a 36.7a | 66.8ab | 43.3a | 64.8c-f| 93.5a-C 36.5j
ISF4 79.7¢g-i| 105.2fg 3.8cd | 30.4bc | 56.3c-f| 39.la-d |69.5b-d| 85.4a-c 31.0n
ISF5 82.9e-g| 120.1bc | 3.5de | 289cd | 70.6a | 42.2a |[59.8e-g| 83.3a-C 47.0d
ISF6 9l1.7a-c| 132.3a 3.9cd | 28.1c-e | 55.4d-f| 40.3ab | 73.3bc 82.2a-c 30.50
ISF7 83.6e-g| 113.5c¢-f 3.5de | 21.5h-k |59.0c-e| 36.4b-f |61.5d-g 100.0a 24.5s
ISF8  |84.8c-g| 86.2ij 2.9fg | 17.4k | 44.5ij | 30.9gh |69.7b-d| 100.0a 24.5s
ISF9 72.1j 85.6ij 3.7d 24.1e-h | 44.4j 33.5e-g | 75.6b 84.9a-c 55.0a
ISF10 |79.0g-j| 104.8fg | 3.le-g |24.3e-h | 56.3c-f| 33.1f-h [58.8e-g| 76.4bc 32.51
ISF11 74.1h-j| 106.1e-g 2.89 33.5ab | 61.6b-d| 38.6a-e |62.7d-g 90.0a-c 32.0m
ISF12 84.2d-g| 105.1fg 4.6ab | 19.1i-k | 45.3ij 42.9a 94.7a 86.4a-c 29.5p
ISF13 84.3d-g| 112.7c-f | 3.1le-g | 21.8g-j |53.2e-h| 30.4gh | 57.2fg 75.0c 39.0g
ISF14 |85.4c-g| 109.0d-g | 3.4d-f |21.5h-k |58.2c-e | 32.8f-h | 56.3g 100.0a 26.5r
ISF15 83.1e-g| 111.5c-f | 3.9cd |25.6d-h | 51.0f-j | 30.7gh |60.2e-g 100.0a 26.5r
ISF16 91.2a-d| 115.4c-e 3.7d | 23.5f-h | 56.2c-f | 34.1d-g |60.7e-g| 81.8a-c 38.0h
ISF17 | 94.6a | 104.8fg | 2.8g |22.2g-j | 50.5f | 29.3gh |57.9e-g| 78.0bc 52.5b
ISF18 81.3fg | 118.0b-d 45ab | 25.1d-h | 51.1f-j | 30.0gh |58.6e-g 100.0a 31.0n
ISF19 94.0ab | 111.8c-f 3.6de | 27.1c-f |59.4c-e| 38.7a-e | 65.2c-f 96.2ab 29.0q
ISF20  |91.9a-c| 105.4fg 2.79 | 18.4jk | 51.0f-j | 33.7e-g |66.1c-e| 89.3a-C 24.0t
Mean 85.1 109.9 3.6 25.3 55.0 35.7 65.6 88.3 34.8
Popl 78.5¢9-j| 112.1c-f 3.6de |26.1c-g | 67.3ab | 39.6a-c |58.9e-g| 83.5a-c 44.5e
Pop2 719j | 841j | 3.1e-g | 23.4fi | 44.8ij | 33.8d-g | 75.5b | 95.8ab 34.0k
Pop3 87.1b-f| 94.5hi 2.9fg | 27.1c-f |53.8e-h | 33.0f-h |61.3d-g 87.8a-c 44.0f
Pop4 72.9ij 88.7ij 3.7d |23.8e-h|48.0g-j| 28.0h |58.3e-g| 86.4a-c 24.0t
Mean 77.6 94.9 33 25.1 535 33.6 63.5 88.4 36.6
Pop5 80.2f-h| 103.9f-h | 3.4d-f | 23.5f-h | 51.3f-i | 31.6f-h |61.7d-g| 85.0a-c 38.0h
Ba;f)s‘g"k 7869-j| 100.2gh | 35de |21.5h-k |54.6e-g| 34.6c-g |63.3d-g| 88.5a-c 37.0i
G. mean 835 107.0 35 25.0 54.6 35.2 65.0 88.2 353

ISF1, ISF2, ISF3 = Individual selection number one, two and three, respectively under free field from the previous 2009/2010
season. G. mean = Grand mean.

Means followed by the same letter(s) in the same column are not significantly different.
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bulk. Only 4 selections had significantly more
branches than base bulk. Nine selections and
Pop 1 and Pop 3 had significantly higher pod set
than base bulk. Three selections and Popl had
significantly more seeds per plant than base
bulk. Six selections and Pop 1 significantly
outyielded the base bulk. Four selections and
Pop 2 had heavier seed index compared to base
bulk. The characteristics related to Orobanche
parasitism showed that percentage of podded
plants was 88.5% in the base bulk against 88.2%
for the grand mean and ranged between 75 and
100% whereas, number of Orobanche spikes of
the base bulk was 37.0 compared to a grand
mean of 35.3 spikes and ranged between 24.0
and 55 spikes per ridge. It is therefore clear that
selection in the variety Cairo 4 was effective.
Concerning mass selection, one bulk (25%)
was significantly superior than base bulk.
However, for individual selection from 3 (15%)
to 11 (55%) selections significantly performed
better than the original seeds (base bulk) (see
also Abdalla, 1976; Abdalla and Darwish, 1994;
Ashrie et al., 2010 and Abdalla et al., 2012).
3.2. Selections from infested field grown
under Orobanche infestation
3.2.1. Analysis of variance and significance of
variances due to 26 seed lots
In the present study, the results of variance
analysis are shown in Table (3), the significance
of mean squares due to different genetic
resources for the studied traits during 2010/2011
season is presented in Table (3). The variance
analysis results showed that, highly significant
differences were found among the genotypes for
all traits under the study, except for the number
of Orobanche/ridge under the infested field.
Three allowed orthogonal comparisons;
individual selections (the best 20 selected
individual plants) vs. bulks (Pop 1, Pop 2, Pop 3,
Pop 4 and Pop 5), Pop 1 vs. Pop 2, and (Pop 1,
Pop 2, Pop 3, and Pop 4 vs. Pop 5) were
performed and presented in Table (3). Statistical
analysis of the data also revealed that, significant
differences were recorded for number of
branches/plant, seeds/plant, seed index and
Orobanche/ridge by comparison of individual
selections vs. bulks while, the second one (Pop 1
vs. Pop 2) showed highly significant differences
for plant dry weight, number of seeds/plant and
seed yield/plant. Comparison of selected and
unselected bulks revealed highly significant
differences among genotypes for plant dry
weight, pods/plant, seeds/plant, seed yield/plant
and seed index.
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Based on the results of the analysis of
variances, data revealed that high variance was
recorded for seed index, podded plants% and
number of Orobanche/ridge when comparing
individual selection vs. bulks and for seed
yield/plant, when comparing Pop 1 vs. Pop 2. On
the other hand, comparison of the selected vs.
the unselected bulk showed high variance for
plant height, plant dry weight, pods/plant and
seeds per plant.

3.2.2. Mean performance of the 26 selections
and populations

The mean performance of individual selected
genotypes and populations is presented in Table
(4). Mean performance differed from individual
selection to another, from selected individuals to
selected bulks, from bulk to bulk and from all
genotypes to the original base seed bulk.

Concerning the individual selections grown
in 2010/2011 season in infested conditions, ISF3
showed the maximum seed yield/plant, seed
index and podded plants% (33.4 g, 79.5 g and
100%, respectively), while the ISF5 produced
the highest pods/plant (13.7 pods) and ISF4 had
the greatest number of seeds/plant (46.1 seeds).
The plants of ISF16 were the tallest (78.8 cm)
while the highest plant dry weight (58.4 g) was
recorded for ISF2. Pop 1 ranked first for the
level of infestation with parasitic plants (42.0
spikes) while ISF17 and Pop 2 ranked second for
the same trait (415 and 415 spikes,
respectively). The plants of ISF15 were the
shortest (62.7 c¢cm), while the ISF20 had the
lowest plant dry weight (36.3 g). Lower number
of pods and number of seeds/plant (7.5 pods and
18.6 seeds) was recorded for ISF18. The lowest
seed vyield/plant (13.2 g) was recorded for
unselected bulk (Pop5). ISF4 had the lowest
seed index (59.8 g) and ISF17 had the lowest
podded plants (74.5%) while the ISF11 exhibited
the lowest level of infestation/ridge (19.5
spikes).

For bulks, the comparison between different
selection intensities revealed high performance
for the blend of Pop 1 which had the highest
plant height, plant dry weight, number of seeds,
seed yield/plant and seed index (76.0 cm, 55.3 g,
39.4 seeds, 30.9 g and 78.3 g, respectively) and
had also the highest level of infestation (42.0
spikes) across all bulks and ranked third for
plant height, plant dry weight, and seed
yield/plant and second for seed index over all
genotypes. But, the lowest branches/plant was
recorded for Popl (2.3). The bulk selection Pop4
possessed the highest branches/plant and
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Table (3): Significance of mean squares of variety Cairo 4 selections and populations (26 infested) under
Orobanche-infested condition during 2010/2011 season

Mean squares
S.OV. | df Plant P(;ant X No.h Nc()j. Nc()j. Seed Seed Pc:dded tI)\Io. o
height ry ranches| pods seeds yield/plant| index plants |Orobanche
weight | /plant | /plant | /plant (%) ridge
Seed 28.40| 65.53 0.21 5.24 111.51 57.65 55.24 199.12 0.02
materlals 25 *%* ** ** ** ** ** ** * ns
Individual
Selections | 1 6.0 9.2l 0;14 0.02 33’36 3.43 66.26* | 182.11ns 0’.((19
ns ns ns ns
vs. bulks
Pop1l vs. 595 | 79.03 0.23 0.81 137.36 109.41 0.00
Pop2 1 ns - ns ns o o 22.75ns | 36.00ns ns
PPL &3] |8os| 13374 | 001 | 1332 | 20748 | 7673 | 5049 | 1563 | 0.0
* nS ** ns * ** ** * ns ns
Pop5
. 31.36| 64.38 0.21 5.31 109.31 56.89 56.02 215.65 0.02
ReSIduaI 22 ** ** ** ** ** ** **
ns ns
Error 251 9.00 | 10.91 0.06 211 4.72 1.79 9.52 89.65 0.01

ns, *, ** = not significant, significant at 0.05 and 0.01 levels of probability, respectively.

pods/plant (3.1 branches and 11.9 pods) but had
the shortest plant height and seed index (66.9 cm
and 66.6 g, respectively). Pop 5 showed the
lowest seeds and seed yield/plant (18.7 seeds
and 13.2 g, respectively). Pop 2 had the lowest
percentage of pod bearing plants (78.5%) and
the lowest level of infestation (25.0 spikes) but
Pop 3 had the highest pod bearing plants (100%)
(see Abdalla, 1976 and Abdalla et al., 2012 for
similar effects of successful selection in faba
bean).

The effects of selection may be detected
from the comparison between individual (20)
and bulk selections (4 populations) and each of
Pop 5 and the base seed stock (base bulk-Pop 6)
that was stored in the cold room.

The data in Table (4) showed that the base
bulk was significantly inferior in plant height
than 25% of individual selections and 25% of
selected bulks. For plant dry weight, base bulk
had significantly less weight than 70% of
selections and 100% of selected bulks. The base
bulk had significantly less number of branches
than 35% of individual selections and did not
differ significantly from selected bulks. Number
of pods per plant indicated that base bulk was
significantly of less pod set than 40% of
selections and 75% of selected bulks. As for
number of seeds per plant, base bulk was
significantly inferior than 85% of individual
selections and 100% of selected bulks. Seed
yield per plant showed the base bulk to be

statistically inferior than 65% of selections and
100% of selected bulks. As for seed index, it was
the only trait in which none of the selected
individuals and none of selected bulks showed
superiority over the base bulk. Percentage of
podded plants of the base bulk (89.1 %) was
relatively less than average of all the materials
(91.9). On the other hand, number of Orobanche
spikes per ridge was 37.5 for base bulk. The
mean of all materials was lower (30.3 spikes)
and the trait ranged from 19.5 spikes (ISI11) to
42.0 spikes per ridge (Popl).

Conclusions

Based on the results obtained, it could be
conculuded that:

It is clear that, selection in Cairo 4 variety
was effective wether on individual plant bases or
on bulk bases.

The relative performance (comparisons
exhibited of general means) of materials selected
and evaluated under Orobanche parasitism was
87% for plant height, 45% for plant dry weight,
83% for branches per plant, 42% for pods per
plant, 56% of seeds per plant, 62% of seed yield
per plant, 108% of seed index, 104% of
percentages of podded plants and 86% of
Orobanche spikes per ridge, of plants grown
under free condition and evaluated following
season under Orobanche parasitizm. The data
indicate that for variety Cairo 4, it would not
make any difference if the materials evaluated
under Orobanche were initially grown under
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Table (4): Mean performance of selections and populations from variety Cairo 4 (26 infested)
grown under Orobanche-infested conditions during 2010/2011 season

Plant P(;?nt No. No. No. Seed Seed | Podded No.
Code | height wei yh t branches pods/ seeds/ yield/ index plants |Orobanche/
(cm) (g% /plant plant plant | plant(g) (9) (%) ridge

ISI1 | 74.6a-e | 50.7b-g 3.2a-c 11.5a-d | 32.3d-f | 21.9d-g 67.7e-j | 82.4a-c 40.5d
ISI2  |74.7 a-e| 58.4a 2.6d-g 11.1a-e | 31.8e-g | 23.2c-e 73.2a-f | 90.0a-c 38.0e
I1SI13 78.2a |5b1.0b-f 2.9a-f 11.9a-c | 42.1ab 33.4a 79.5a 100.0a 21.0r
ISI4  |69.1 e-g| 51.2b-¢ 3.2a-c 12.6ab 46.1a 27.6b 59.8k 96.4ab 24.00
ISI5 |74.9 a-e| 49.3b-g 3.0a-e 13.7a 44.6a 30.9a 69.2d-h | 87.8a-c 41.0c
ISI6  |77.2 a-c| 55.5ab 3.3ab 12.6ab 36.7cd 25.7bc 70.2c-g | 100.0a 22.5p
ISI7 |72.7 a-f| 54.6a-c 2.9a-f 11.5a-d | 38.1bc 27.0b 70.8b-g | 88.9a-c 20.0s
ISI8 |71.3 c-g| 51.3b-e 2.5e-g 8.5e-g 27.0i-k 19.0h-j | 70.5b-g | 100.0a 24.5n
ISI9 [71.7c-g| 47.8¢c-h |  2.4fg 10.3b-g | 31.6e-h | 21.1d-h | 67.1fj | 80.9a-c | 32.5h
ISI10 |65.7 gh| 54.6a-c 2.8b-g 10.8a-e | 30.6f-i 19.9f-i 65.0g-k | 86.7a-c 25.51
ISI11 |72.5 b-f| 45.8d-i 2.9a-f 12.4ab 37.7bc 26.7b 70.7b-g | 94.4ab 19.5t
ISI12 |76.1 a-d| 49.0b-g 3.3ab 10.3b-g | 29.1f-j 21.7d-h | 74.5a-d | 100.0a 21.0r
ISI13 |72.4 b-f| 45.0e-i 2.6d-g 8.8d-g 27.0i-k 16.7jk 62.0i-k | 95.5ab 32.0i

ISI14 |70.2d-g| 44.0g-i |  3.4a 9.0c-g | 27.3hk | 1695k | 619k | 95.8ab | 30.5]
ISI15 | 627h |49.0bg| 3.4a 9.7b-g | 26.141 | 19.4gj | 74.0ae | 86.4ac | 33.0g
ISIt6 | 78.8a |526a-d| 3.lad | 106bf | 28.7fj | 21.0d-h | 73.2af | 92.3ac | 28.0k
ISI17 [75.9a-d] 41.9nj | 29af | 9.4cqg 23r'r?k' 15.2k-m | 63.8h-k | 745c | 415b
ISI18 |711cg| 3651 | 25eqg 75g | 18n6 | 133Im | 71.3b-g | 100.0a | 30.5]
ISI19 |743ae| 41.3hj| 34a | 10.1b-g | 26.8ik | 205e-h | 76.7ab | 100.0a | 255
ISI20 |(71.2c-g| 36.3] 2.6d-g 7.7fg 21.1mn 16.0KI 75.8a-c | 100.0a 22.0q
Mean | 72.8 | 483 29 105 | 314 219 698 | 926 28.7
Popl |76.0a-d| 55.3ab 23¢9 10.9a-e | 39.4bc 30.9a 78.3a | 85.6a-c 42.0a
pop2 |736a-e/ 0% oeng | 118ac | 27.7gk | 204fh | 736ae | 785bc | 415b

i
Pop3 |[73.9 a-e| 49.1b-g 2.7¢c-g 11.3a-e | 32.5d-f | 22.2d-f | 68.3d-i | 100.0a 25.0m

Pop4 [66.9 f-h| 48.0c-h 3.1ad 11.9a-c | 35.3c-e 23.5cd 66.69-j | 90.0a-c 32.0i
Mean 72.6 49.7 2.7 11.5 33.7 24.3 71.7 88.5 35.1

Pop5 |71.1c-g| 44.3 f-i 2.8b-g 8.8d-g 18.7n 13.2m 70.5b-g | 94.1ab 37.5f
Base
Bulk |70.3d-g| 40.6i 2.8b-g 8.6d-g | 22.3I-n | 17.3i-k 77.8a | 89.1a-c 37.5f
(Pop6)
G.mean | 72.6 48.1 2.9 10.5 30.9 21.7 70.5 91.9 30.3

IS11, IS12, ISI3 = Individual selection number one, two and three, respectively under infested field from the previous
2008/2009 season. G. mean = Grand mean
Means followed by the same letter(s) in the same column are not significantly different.
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Orobanche or free conditions. Actually, the

materials grown in free field had better

performance than those grown under Orobanche

Orobanche. When both materials are evaluated

under Orobanche This may be due to:

1.The better performance potential of materials
grown in free plots compared to those grown
under Orobanche stress.

2.Multiplication under Orobanche stress reduces
the potentiality of performance next season.
However, one generation of multiplication
may not be enough to assure consistent
results. Perhaps the situation may differ when
more generations of multiplication are
practiced (this result is in harmony with
Abdalla and Darwish, 1994 and Abdalla et
al., 2012).
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