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SUMMARY

A field experiment was conducted at the Experimental Farm, Faculty of Agriculture, Menoufia
University, Shebin EI-Kom, Egypt (latitude 30°52'58"N, longitude 31°02'58"E) during the 2022/2023 and
2023/2024 seasons. The present investigation studied the effect of foliar application with some growth
stimulants on growth, chlorophyll, production and abscission of flowers and pods, yield and its components,
and seed chemical composition of some faba bean (Vicia faba, L) cultivars. In each season, the experiment
included twenty-four treatments, which were the combination of four faba bean cultivars and six growth
stimulants as follows:

A- Cultivars:
1. Sakha 4 2. Nubaria 5
3. Giza 843 4. Mariout 2

B- Growth stimulants:

1. Control: tap water.

Yeast: at a rate of 2.5 g/L.

Fulvic acid: at arate of 1 g/L.

Seaweed: at a rate of 1 g/L.

EM1: (Effective micro-organisms) at a rate of 2 cm3/L.
Salicylic acid: at a rate of 1 g/L.
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The tested growth stimulants were applied twice at 30 and 45 days after sowing (DAS). The tested
treatments were arranged in a strip plot design with three replications. Faba bean cultivars were randomly
distributed in the vertical strip plots, while the growth stimulants were located in the horizontal strip plots.

Measurements:
I- Growth analysis (at 60, 75, and 90 DAS)

1- Plant height (cm). 2- Number of branches/plants.

3- Number of leaves/plant. 4- Number of pods/plant (at 90 DAS).
5- Stem dry weight/ plant (g). 6- Leaves dry weight/plant (g).

7- Pods dry weight/ plant (g) (at 90 DAS). 8- Total dry weight/plant (g).

9- Leaf area/ plant (cm2).
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I1-Photosynthetic pigments (at 60, 75, and 90 DAS)
1- Total chlorophyll (SPAD reading)

I11-Production and abscission of flowers and pods (during flowering period)

1- Number of flowers/ plant.

2- Number of setting pods (young pods)/ plant.

3- Flowers abscission percentage/plant.

4- Pods abscission percentage/plant.

5- Total abscission (flowers + pods) percentage/ plant.

IV-Yield and its components (at harvest)

1- Number of pods/ plant. 2-Number of seeds/ pod.

3- 100-seed weight (9). 4-Seed weight/ pod (g).

5- Seed yield/ plant (g). 6-Seed yield/ fed (kg).

7- Straw yield/ fed (kg). 8-Biological yield/ fed (kg).
9- Harvest index (%).

V- Seed chemical composition
1- Protein (%). 2- Total carbohydrates (%).

The obtained results could be summarized as follows:
I- Growth analysis

1- There are significant differences among the four tested faba bean cultivars in their growth characteristics.
Mariout 2 cultivar significantly surpassed the other cultivars in plant height, stems dry weight/plant,
leaves dry weight/plant, total dry weight/plant, and leaf area/ plant. However, the Nubaria 5 cultivar was
superior to the other cultivars in the number of branches and leaves/ plant. On the other hand, Giza 843
cultivar produced the highest number and dry weight of pods/plant.

2- Faba bean plants sprayed with the tested growth stimulants had significant increases in growth characters
compared to the control. Foliar application of EM1 and yeast mostly surpassed the other stimulants and
recorded the highest values of plant height, numbers of branches, leaves and pods/plant, dry weights of
different organs (stem, leaves, and pods) and leaf area/plant without significant differences among them
in most ages in both seasons.

3- The interaction between the tested faba bean cultivars and growth stimulants indicated that plants of
Mariout 2 cultivar sprayed with foliar application of EM1 were the most effective interaction treatment
in increasing plant height and total dry weight/ plant at 90 DAS in both seasons. Moreover, the highest
values of leaf area/plant were obtained by the same cultivar when it was sprayed with yeast at 90 DAS
in both seasons. On the other hand, the interactions between the two factors were not significant for all
studied characters at 60 and 75 DAS, as well as the numbers and dry weights of branches, leaves, and
pods/plant characters at 90 DAS in both seasons.

11- Photosynthetic pigments

1- The data showed that Giza 843 and Sakha 4 cultivars had the highest significant values of total
chlorophyll (SPAD), while Mariout 2 cultivar produced the lowest values of total chlorophyll compared
to the other tested cultivars during all growth ages in both seasons.
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Foliar application of yeast produced the highest values of total chlorophyll at the different ages. However,
the differences among yeast, EM1, and fulvic acid did not reach the significance level in both seasons.

The interaction between the cultivars and growth stimulants indicated that the Giza 843 cultivar
surpassed the other cultivars and possessed higher mean values of total chlorophyll when they were
sprayed with yeast and EM1, respectively, without significant differences between them at 90 DAS in
both growing seasons. On the other hand, the lowest values were obtained by untreated plants of Mariout
2 cultivar in both growing seasons.

I11- Production and abscission of flowers and pods
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3-
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The flowering curve shows that the plants of all tested cultivars (Sakha 4, Nubaria 5, Giza 843, and
Mariout 2) gave their first flowers at about 44 DAS. The flowering period was extended to 69 days for
Sakha 4 cultivar and 72 days for Giza 843 cultivar. However, this period extended to 75 days for Nubaria
5 and Mariout 2 cultivars, as an average of both seasons.

The poding curve shows that the plants of the Sakha 4 cultivar gave their first setting pod/plant at 59
DAS, while other cultivars (Nubaria 5, Giza 843 and Mariout 2) gave their first setting pod/plant at 62
DAS. The setting pods formation extended to 118 DAS for Sakha 4 and Giza 843 cultivars, and to 121
DAS for Nubaria 5 and Mariout 2 cultivars, as an average of both seasons.

Mariout 2 and Giza 843 cultivars produced the highest significant values for number of flowers/plant, as
well as the Giza 843 cultivar for number of setting pods in both seasons. Moreover, Sakha 4 and Giza
843 cultivars afforded the lowest percentage of flowers abscission, while Mariout 2 registered the highest
ones in both seasons. On the other hand, the highest setting pods abscission was recorded by the Giza
843 cultivar. Sakha 4 cultivar recorded the lowest value of total abscission, while Mariout 2 registered
the highest value in the two growing seasons.

Foliar application of EM1 augmented the total number of flowers/plant without significant differences
with seaweed, salicylic acid and yeast in both seasons. However, yeast was the superior treatment for
increasing number of setting pods/plant in both seasons. Foliar application of yeast and fulvic acid
seemed to be the most effective treatments for decreasing flower and setting pods abscission %,
respectively in both seasons.

The interaction data indicated that Mariout 2 cultivar possessed higher values of the number of
flowers/plant when the plants were sprayed with salicylic acid and seaweed in the first and second
seasons, respectively. However, Giza 843 cultivar produced the highest number of setting pods/plant
when the plants were sprayed with yeast in the two seasons, as well as with EM1, salicylic acid, and
seaweed in one season. Untreated plants of the four tested cultivars had the highest total abscission
percentage/plant, especially the untreated plants of Mariout 2, which recorded the highest abscission
percentage.

IV- Yield and its components

1-

2-

Significant differences among the tested cultivars were detected for yield and its components in both
seasons. Giza 843 cultivar outyielded the other cultivars in the number of pods/plant, seed yield/plant,
and seed and biological yields/fed. However, Nubaria 5 cultivar exceeded the other tested cultivars in
the number of seeds/pod, 100-seed weight, and seed weight/pod. On the other hand, the highest values
of straw yield/fed and harvest index were recorded by Mariout 2 and Sakha 4 cultivars, respectively.

Spraying faba bean plants with any tested growth stimulants caused increases in all yield and its
component characters more than the untreated plants. Foliar application with yeast seemed to be the most
effective treatment for increasing yield and its components compared to the other tested growth
stimulants.
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3- The interaction between faba bean cultivars and foliar application of growth stimulants indicated that
Giza 843 produced the highest values of number of pods/plant, seed yield/plant, and seed yield/fed than
the other tested cultivars when it was sprayed with yeast in both seasons. However, Mariout 2 cultivar
sprayed with each of EM1, yeast, or fulvic acid produced the heaviest straw yield/fed in both seasons.
On the other side, plants of Giza 843 cultivar sprayed with EM1 or yeast (in the first season) as well as
plants of Mariout 2 and Giza 843 sprayed with yeast (in the second season) produced the highest values
of biological yield/fed.

V- Seed chemical composition

1- Sakha 4 followed by Giza 843 cultivars were superior in seed protein% %, while Nubaria 5 cultivar was
higher in total carbohydrates% as compared with the other cultivars.

2- Foliar application of yeast was the most effective treatment for increasing seed protein% in both seasons,
followed by seaweed and EM1 in one season, while seaweed recorded the highest value of total
carbohydrates. However, the lowest values of both traits were achieved by the untreated plants in both
seasons.

3- The interaction between the tested faba bean cultivars and growth stimulants was not significant for
protein and carbohydrate percentages in the seeds in the two growing seasons.

Conclusion:

The findings of this study indicate that the foliar application of all tested cultivars, particularly Giza 843
treated with yeast at a concentration of 2.5 g/L, was the most efficacious method for enhancing seed yield
per fed, yielding 2827.81 kg in the first season and 3150.22 kg in the second season, in contrast to the
untreated plants of the tested cultivars under the study's environmental conditions.
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