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Abstract:

The experiment was conducted at the farm of the faculty of agriculture and natural
resources, Aswan university, during the 2022-2023 and 2023-2024 seasons to study the
effect of spraying with Persicaria leaf extract, chitosan, and a mixed treatment, on the yield
of three faba bean cultivars (Sakha 4, Nobaria 1, and Giza 716) when cultivated under
Upper Egypt conditions.. The experiment was designed as a split-bloke arrangement
(Randomized Complete Block Design) with three replicates in both seasons. Cultivar
treatments were distributed on the main plots, while foliar spray treatments were
distributed as sub-plots under the main plots. The obtained results showed a clear
superiority of the treatment with Persicaria leaf extract spray over other spray treatments,
as it significantly increased the number of branches, pods, seeds / plant, weight of 100
seeds, yield / plant, and yield / fed. The faba bean cultivars varied significantly in all the
studied traits, with the Sakha 4 Cultivar showing clear superiority in the studied traits
except for the number of branches and the weight of 100 seeds, where the Nubaria 1
Cultivar excelled. It can be recommended that planting the Sakha 4 faba bean Cultivar
alongside treatment with Persicaria leaf extract spray in Upper Egypt to obtain the highest
yield.

Keywords: faba, cultivar , Persicaria, chitosan.

1- Introduction

Faba bean (Vicia faba L.) is considered one of the most important pulse crops in Egypt in
terms of production and consumption. Its green and dry seeds are widely consumed in
human nutrition due to their rich content of proteins (26.1%), carbohydrates (58.3%), and
dietary fiber (25.0%), according to the USDA (2021). In addition to its high nutritional
value, faba bean contains bioactive compounds such as phenolics and flavonoids, which
have antioxidant properties (Valente et al., 2018). Faba bean also contributes to improving
soil properties and enhancing fertility, as the yield of crops grown after harvesting legumes
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often matches the effect of applying 30 to 80 kg of nitrogen fertilizer / hectare (Leilah and
El-Deeb, 1988). The Food and Agriculture Organization (FAO 2022) reported that global
faba bean production reached 6.1 million tons, with China, Ethiopia, and Australia being
the leading producers. These countries play a crucial role in supplying faba beans, known
for their high nutritional value and protein content. In Egypt, faba beans are a key staple
crop and an essential part of the national diet. Locally, faba beans hold the distinction of
being the most widely cultivated legume crop in terms of area. Data indicates that Egypt's
domestic demand for faba beans ranges between 550,000 to 600,000 tons annually, while
imports fall between 420,000 to 470,000 tons. In 2022, Egypt's faba bean production
reached approximately 130,093 tons, spread across 90,770 fed (both intercropped and
monocropped). Aswan Governorate alone cultivates 7,767 fed and produces 4,907 tons
(both intercropped and monocropped) (Economic Affairs Sector of the Ministry of
Agriculture and Land Reclamation). The average annual consumption / person of local
faba beans is around 6 kg. Egypt is one of the largest faba bean producers in the Arab
world, benefiting from favorable climate conditions and advanced farming practices. The
local bean crop is a vital contributor to the country's agricultural economy. With increasing
demand due to the health benefits of faba beans, including their high fiber content and
essential amino acids, there are significant opportunities to improve production methods
and boost yields. In recent years, agricultural production has advanced through the use of
various growth-enhancing techniques. such as NPK fertilization, plant hormones, and
organic/inorganic substances used for seed priming, soil applications, and foliar treatments
(Ibrahim et. al., 2007). Additionally, agricultural practices are shifting toward more
sustainable management systems that reduce reliance on pesticides and synthetic fertilizers,
enhance soil fertility, and reduce pests (Van Loo et al.2017). Exogenous application of
plant growth-promoting substances influences plant growth by modulating metabolic,
physiological, and biochemical responses, including cell division, differentiation,
organogenesis, germination, and leaf senescence (Mukhtar, 2008; Hayat et al., 2010).
One such substance is chitosan, a natural polysaccharide derived from the deacetylation of
chitin found in crustacean shells (Orgaz et al., 2011). Chitosan improves crop Yield,
increases chlorophyll content, and enhances plant resistance to environmental stresses such
as drought, salinity, and low temperatures, thereby reducing their negative impact on crops
(Kociecka and Liberacki, 2021). Chitosan and its derivatives are highly beneficial for
agriculture due to their non-toxic, biodegradable, and environmentally friendly properties
(Chandrkrachang, 2002). On the other hand, Persicaria senegalensis, a common and
troublesome weed in the Nile system, is a tall plant (~1.5 m) with a thick, swollen stem and
broad lanceolate leaves (Midiwo et al., 2001). It spreads rapidly by seeds and stem
fragments and is found in shallow swamps where it can block small water bodies and
restrict water flow near the banks (Zahran and Willis, 2003). This plant is known for its
antioxidant properties. (Payne and Lal, 2024). Persicaria senegalensis is widely distributed
along the Nile River and has been reported to contain high concentrations of phenolic
compounds, flavonoids, saponins, tannins, steroids, anthocyanins, as well as carbohydrates,
proteins, and essential mineral elements (Tabel 1) one of the most important active
phenolic compounds found in the extract of Persicaria leaves (isoflavones and naringenin ,
coumarin , IAA oxidase enzyme ) which proved to have an important role in various vital
and physiological processes of the plant and vegetative qualities, as well as protection from
vital and non-vital stresses (Metwally et al., 2020) (Payne & Lall, 2024). This study
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aimed to use Persicaria leaf extract and chitosan and evaluate their effect on the yield of
three faba bean cultivars under the conditions of Upper Egypt.

2. Materials and methods

Two field experiment were conducted at Faculty of Agriculture and Natural Resources,
Aswan University, Aswan governmente, Egypt during 2021-2022 and 2022-2023 seasons . The
objective of this study was to investigate the effect of foliar spraying with Persicaria leaf extract
and chitosan, as well as their combined application, on growth and yield and quality of faba bean
(vicia faba) three genetically diversed faba bean genotypes (vicia faba) were used in agriculture,
these cultivars were (Giza 716,Sakha 4 and Nubaria 1) Seeds were obtained from the
agricultural research station to study the effect of foliar spraying of chitosan and extract of
Persicaria sangalensis. Tow field experiment were laid-out in a split block design (strip plot
deign) in randomized complete block design with three replications The study included spraying
with one concentration of chitosan, spraying with persicarea extract at one level, a mixture
treatment between persicarea extract and chitosan, and a control treatment. The crop was sprayed
with Persicaria extract at one level, along with a control. The crop was grown in rows 70 cm
apart, and the plot size was 9.45 m2 (4.5 meters x 2.1 meters). Two to three seeds were planted /
hole on one side of the row, with 25 cm spacing between each hole. The seeds were coated with
the bacterial inoculant (Rhizobium), which was obtained from the Agricultural Research Center,
Legumes Department, just before sowing. After germination, the plants were thinned to one plant
/ hill 15 days after planting. Phosphorus fertilizers in the form superphosphate (15.5% P,0s) and
potassium sulfate(48% K0), respectively were added during the seedbed preparation
respectively, Adding to ammonium nitrate fertilizer (33.5% nitrogen) 20 days after planting as a
booster dose. Spraying treatments were carried out every 20 days from planting, with a total of
four sprays at (20, 40, 60, and 80) days. The three cultivars (Nubaria 1, Sakha 4, and Giza 716)
were treated with four treatments: 20% Persicaria leaf extract, 3 cm3/L of chitosan, a mixture of
20% extract with 3 cm3/L of chitosan, and another control treatment using fresh water as a spray.

1. Treatments
1-Persicaria leaf extract .2-Chitosan .3-Mixture chitosan with Persicaria leaf extract

4-Control Without additions .

2-1-1.Preparation of extract

Fresh green leaves of Persicarea plants were harvested. The leaves were then dried in a shaded
area. The dried leaves were finely ground using a grinder and then sieved to create Persicarea leaf
powder. Persicarea leaf extract was made by grinding 50 g leaves mixed with 462 ml of 80%
methanol every 6 hours after putting it in a shaker to get 1387 ml of extract. The extract was
filtered through a cloth then Whatman filter paper and then diluted with fresh water to a
concentration of 20% before spraying on the plant leaves. until they were completely wet.

2-1-2.Chitosan

"Chitosan solution (2-amino-2-deoxy-beta-D-glucosamine) was prepared by dissolving an
appropriate amount of the Egyptian commercial chitosan product CHITOSAN EGYPT® in fresh
water to obtain a concentration of 3 cmd3/L."

2-1-3.chitosan with Persicaria leaf extract

A total of 1387 ml of Persicaria leaf extract was taken and mixed with fresh water to create a
spray solution with a 20% concentration, with the addition of 3 cm3/L of chitosan. This mixture
was sprayed on the plants until they were completely wet as a combined treatment.
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2-2.data recorded:

Ten plants were taken from each experimental unit at harvest time, and the following

measurements were recorded on them:

2-2-1.Number of pods / plant: total number of pods/plant was recorded at harvest time.

2-2-2.The number of branches : number of primary branches on the main stem at harvest time.

2-2-3.The number of seeds/plant: total number of seeds/plant was recorded at harvest time.

2-2-4.Seed yield/ plant(g): seed weight per plant at about 10-12 percent moisture content.

2-2-5.100-seed weight(g): calculated from seed yield per plant divided by number of seeds /

plant x 100

2-2-6.Seed yield(ardab/feddan): estimated as the total seed yield for each sub plot, then
converted into ardab/fed (155 kg)

Table 1: Secondary metabolites, Total antioxidant capacity (TAC), Radical scavenging activity
(IC50),Content of nutrient minerals in the different parts of the hydrophytes in the selected sites
during different seasons. (Metwally, 2020)

Summer Spring

Saluga and ghazal Near Isis hotel  Saluga and ghazal Near Isis hotel

Steroids 57.26+0.93 42.51+1.07 29.25+0.68 29.00+0.78
Flavonoid 92.26+0.74 76.15+2.60 25.41+0.13 21.92+0.47
Flavonols 30.03+£1.02 27.55+0.75 7.80+0.07 5.70+0.04
Saponins 4.57+0.02 2.76+0.14 23.38+2.23 16.45+0.54
Phinolics 9.76+0.57 6.68+0.78 18.68+0.79 16.46+0.59

Anthocyanin 0.51+0.02 0.11+0.01 0.89+0.1 0.18+0.1
TAC 436.6+1.44 273.73+2.13 657.31+1.76 274.74+1.87
IC50 33.62+2.89 31.25+1.15 40.90+4.10 39.10+2.66
Cat2 1.23+0.09 1.03+0.06 1.21+0.03 1.10+0.1
Mg+2 0.74+0.04 0.70+0.09 0.77+0.02 0.70+0.01
So4-2 0.31+0.00 5.28+0.30 3.33+£0.81 1.15+0.13

No3-1 0.03+0.00 0.04+0.00 0.02+0.00 0.03+0.00

Po4-3 0.001+0.00 0.092+0.03 0.02+0.00 0.043+0.00

Mn+2 2.37+0.43 7.40+0.43 2.53+0.20 8.43+0.50

Fe+2 2.65+0.54 7.61+0.34 5.11+0.05 6.05+0.05

Cu+2 0.02+0.00 0.07+0.00 0.10+0.00 0.28+0.01
Autumn
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Saluga and ghazal Near lIsis hotel  Saluga and ghazal

Near Isis hotel

Steroids 24.3940.52 30.41+0.19 20.36+0.44 10.16+0.24
Flavonoid 16.22+2.48 16.83+0.89 14.70+1.11 16.33+0.44
Flavonols 6.82+0.22 6.23+0.65 5.10+0.04 9.63+0.05
Saponins 7.50+0.08 11.7840.23 28.30+0.04 21.53+0.08
Phinolics 6.61+0.38 6.15+£1.05 3.55+0.45 5.85+0.05

Anthocyanin 1.03+0.08 0.81+0.03 0.24+0.02 0.09+0.00
TAC 421.05+1.7 460.71+3.62 244.76x2.54 312.85+2.10
IC50 28.78+3.99 35.00£1.73 22.94+1.48 23.73+£1.02
Cat2 1.63+0.07 1.3620.04 1.14+0.02 1.11+0.01
Mg+2 0.67+0.03 0.55+0.04 0.74+0.04 0.68+0.01
S04-2 0.21+0.07 0.25+0.04 0.01+0.00 4.44+0.18
No3-1 0.07+0.00 0.08+0.00 0.03+0.00 0.04+0.00
Po4-3 0.001+0.00 0.008+0.00 0.001+0.00 0.002+0.00
Mn+2 1.53+0.14 2.79+0.14 2.22+0.07 4.24+0.24
Fe+2 2.65+0.1 5.93+0.18 5.42+0.24 8.60+0.17
Cu+2 0.1+0.00 0.13+0.00 0.09+0.00 0.12+0.00

2.3.Statistical analysis:

All collected data composition were analyzed with analysis of variance (ANOVA)
Procedures, using the Costat Statistical Software Package v.9.2 (Costat). Differences
between means were compared by revised least significant difference (R LSD) at 5% level
significant (Gomez and Gomez, 1984). Variance of the two seasons was not homogenous (
Bartlett's Test), consequently the combined analysis not performed.

3. Results and discussion
3.1.Number of branch / plant

The number of branch enhances The Photosynthetic area, and Thus its increase is a
Fundamental Factor in improving and increasing Productivity

Table 2 Presents The obtained result

3.1.1.Effect of spray treatments:

We conclude from the results presented in Table 2 that there are highly significant
differences in the first and second seasons between the spray treatments, as the spray
treatment with the extract of the leaves of the persicarea plant recorded the highest values
for the number of branches for bean plants with values of 3.66-4.09 in both seasons,
respectively compared to the rest of the spray treatments, and the lowest values were
recorded in the control with values of 2.92-3.15 in both the first and second seasons,
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respectively This is done by improving the photosynthesis process and chlorophyll
pigments by protecting them from UV damage and free radicals and maintaining the vital
processes of the plant when exposed to thermal or water stress conditions due to the
presence of flavonoids (Tabel 1) (Albergaria et al 2020) (Saini et al 2024), in addition to
stimulating the growth of an increase in the number of bacterial nodes that supply plants
with nitrogen. Due to the presence of phenolic compounds such as isoflavones (Garg et
al 2016) (Hussein et al., 2017) (P.L. Whitten, 2020) (Sharma et al. 2021) (Payne and
Lal, 2024) All of this in turn leads to improving the branching of plants.

Table 2: Effect of chitosan, persecaria extract and their interaction on number of branch
of faba bean cultivars in 2022/2023 and 2023/2024 seasons

Season 2022-2023 2023-2024
Spray Cultivars Mean Cultivars Mean
Treatment Nubarial Giza716 Sakha4 Nubarial Giza716 Sakha4
Control 2.97 2.90 2.87 2.92 3.20 3.17 3.09 3.15
Chitosan 3.98 3.30 3.34 3.55 4.10 3.97 3.93 4.00
Persicaria 3.81 3.59 3.57 3.66 4.30 4.13 3.83 4.09
Chitosan & =5 ,; 3.07 303 310 3.70 3.63 3.50 3.61
persicaria
Mean 3.51 3.21 3.20 3.83 3.72 3.59
F Test and
R.LSD 0.05 F Test Rev LSD 0.05 F Test Rev LSD 0.05
Cultivars ** 0.15 * 0.16
Spray *% Kk
Treatment 0.11 0.07
Interaction * 0.45 N. S

3.1.2.Faba bean cultivars effects:

The results presented in Table 2 show that there are very significant differences between
the cultivars in both seasons in terms of the number of branches of plants, where the
Nubarial Cultivar recorded the highest values for the number of branches with values of
(3.51-3.83) in both the first and second seasons, respectively and the Sakha4 Cultivar was
the Cultivar that recorded the lowest number of branches with values of (3.20-3.59) in
both seasons. This is due to the fact that the genetic structure of the Nubarial Cultivar is a
characteristic structure in the branching trait, which distinguishes it from the rest of the
cultivars. (Ghareeb et al., 2023)

3.1.3.Effect of the interaction:

From the results shown in Table 2 it is clear that there are significant differences in the
interaction in the first season, as the highest value for the number of branches was when
treating chitosan with the Nubaria 1 Cultivar (3.98), while the lowest value was recorded
in the control with the Sakha 4 Cultivar (2.87). The cultivars may vary in their response
to foliar spray treatments. Therefore, Nubaria 1 cultivar might show a higher response in
terms of the number of branches when treated with chitosan compared to other
treatments.

3-2 Number of pods / plant

The number of pods in plants affects productivity, and the more pods there are with their
appropriate distribution on the plant, the more this contributes to increasing the yield.
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3.2.1.Effect of spray treatments:

Table No. 3 shows that there are highly significant differences between the spray
treatments in both seasons, as spraying with the extract of Persicarea leaves showed a
clear superiority in the number of pods/plant compared to the other spray treatments
with values of (24.49 - 27.16), and the lowest values for the number of pods / plant were
in the control treatment with values 0f(19.26 - 24.70) These results are due to the
presence of flavonoids (Tabel 1), as many studies have shown that plants use flavonoids
to produce the distinctive yellow color of pollen grains, as well as to help pollen tube
germination, and it has also been found that they protect pollen grains from sterility if
the plant is exposed to frost conditions(Pourcel and Grotewold 2009;
;Mohammadrezakhani et al. 2018; Wang et al 2020;Postiglione et al 2024).
Flavonoids, including anthocyanins, are also involved in making flowers appear bright
in color and enhancing the scent of flowers, which works to attract pollinators
(Ghasemzadeh et al 2011), resulting in increased pollination and flower setting, which
explains the increase in the number of plant pods.

Table 3: Effect of chitosan, persecaria extract and their interaction on number of pods of
faba bean cultivars in 2022/2023 and 2023/2024 seasons

Season 2022-2023 2023-2024
Spray Cultivars Mean Cultivars Mean
Treatment “Nyparial Giza716 Sakhad Nubarial Giza716 Sakha4
Control 15.40 18.67 23.70 19.26 19.57 23.83 30.70 24.70
Chitosan 17.83 21.17 27.83 22.27 19.43 25.30 31.93 25.57
Persicaria 18.97 23.30 31.20 24.49 19.97 28.10 33.40 27.16
Chitosan& 1660 1043 2580 2061  10.60 2467 3080  25.2
persicaria
Mean 17.20 20.64 27.13 19.64 25.48 31.71
RF. Igs[g gf‘o‘é F Test Rev LSD 0.05 F Test Rev LSD 0.05
Cultivars ** 1.839 ** 0.869
Spray *ox 1.17 xox 1.1
Treatment
Interaction N. S N. S

3.2.2.Faba bean cultivars effects:

The results in Table 3 indicate that there are significant differences between the cultivars
in the number of pods / plant, as the cultivar Sakha 4 recorded the highest values for the
number of pods / plant in both seasons compared to the other cultivars at values of
(27.13-31.71) and the cultivar Nubaria 1 recorded the lowest values for the number of
pods / plant in both seasons at values of (17.20-19.64) Based on the compatibility of the
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characteristic genetic traits of the Sakha 4 Cultivar with environmental conditions, this
led to an increase in the number of pods of plants. (Abdel-Baky et al 2019) (Samah A.
Sabry, 2022) (Abdelaal, 2023) .

3.2.3.Effect of the interaction:

Table 3 indicates that there is no significant interaction between cultivars and spray
treatments in the number of pods / plant for the bean crop in both seasons.

3-3 number of seeds / plant

The researcher aims to increase productivity, which is one of the most important factors
In increasing the unit area. One of the factors that helps achieve this is the number of
seeds, as they play an important role in increasing the productivity of the fed. Table No.
(3) shows the results that were obtained.

Table 4: Effect of chitosan, persecaria extract and their interaction on number of seeds
of faba bean cultivars in 2022/2023 and 2023/2024 seasons

Season 2022-2023 2023-2024
Spray Cultivars Mean Cultivars Mean
Treatment - - - -
Nubarial Giza716 Sakha4 Nubarial Giza716 Sakhad
Control 55.50 67.73 88.07 70.43 68.10 82.07 103.4 84.51
Chitosan 60.83 80.83 94.00 78.56 67.07 87.07 104.6 86.26

Persicaria 66.53 91.77 98.93 85.74 70.53 100.1 111.9 94.19

Chitosan & 57.73 74.17 89.57 73.82 62.57 84.53 109.4 85.51
persicaria

Mean 60.15 78.63 92.64 67.07 88.44 107.3
F Test and F Test Rev LSD 0.05 F Test Rev LSD 0.05
R.LSD 0.05
Cultivars ** 2.57 ** 3.85
Spray ** 4.24 *x 3.78
Treatment
Interaction *x 9.93 * 13.28

3.3.1.Effect of spray treatments:

It is clear from Table 4 that there are significant differences between the spray treatments in both
the first and second seasons, as the extract of persicarea leaves achieved the highest values
(85.74-94.19) compared to the rest of the spray treatments, and the control achieved the lowest
results in both seasons with values (70.43-84.51). This is due to flavonoids (Tabel 1), which help
in the growth and germination of the pollen tube and maintain the vitality of pollen

Page 156 Habouh et al., 2025



Aswan University Journal of Environmental Studies (AUJES) 6 (2), pp. 149-163, (2025).
Online ISSN: 2735-4237, Print; ISSN 2735-4229. https://aujes.journals.ekb.eq/

grains(Pourcel and Grotewold 2009) ( Wang et al 2020) (Postiglione et al 2024). As a result,
fertilization and seed formation increase, leading to a higher number of seeds. Additionally, the
enhancement of flower color, making them more vibrant and shiny, attracts pollinators, which
increases pollination( VVan der Meer et al 1992). Consequently, more pods are formed, and this
also leads to an increase in the number of seeds / plant.

3.3.2.Faba bean cultivars effects:

Table 4 shows that there are highly significant differences between the different cultivars in both
the first and second seasons. The highest values for the number of seeds / plant were (92.64-
107.3) with the Sakha 4 Cultivar, while the Nubaria 1 Cultivar recorded the lowest values
compared to the Sakha 4 and Giza 716 cultivars (60.15-107.3) This is due to the genetic makeup
of the cultivars.

3.3.3.Effect of the interaction:

Table 4 also shows significant differences between the interactions, as the highest values of the
number of seeds / plant were recorded when treating chitosan with the Sakha4 Cultivar in both
seasons, where their values reached (98.93-111.9), while the lowest value was when treating the
control with Nubaria 1. The best foliar spray treatment that resulted in the highest number of
seeds / plant was the application of Persicaria leaf extract. The Sakha 4 cultivar produced the
highest number of seeds / plant. The outcome showed that the greatest number of seeds was
achieved with the treatment of Persicaria leaf extract combined with the Sakha 4 cultivar.

3-4 Weight 100 seeds (g)
The weight of 100 seeds is on of The Factors of Production, and an increase in weight Leads to
higher Production. Table 5 shows The obtained Values.

Table 5: Effect of chitosan, persecaria extract and their interaction on Weight 100 seeds of faba
bean cultivars in 2022/2023 and 2023/2024 seasons.

Season 2022-2023 2023-2024
Cultivars Cultivars
Spray Mean Mean
Treatment “Nybarial Giza716 Sakha4 Nubarial Giza716 Sakha4
Control 98.67 82.27 89.43 90.12 110.8 85.43 93.80 96.69
Chitosan 105.3 90.23 98.97 98.18 105.7 93.13 101.7 100.2

Persicaria 111.9 94.40 103.3 103.2 118.1 93.13 104.4 105.3

Chitosan &

L 102.2 88.57 93.20 94.66 111.2 90.47 97.27 99.64
persicaria

Mean 104.5 88.87 96.22 1115 90.54 99.29

F Test and

R.LSD 0.05 F Test Rev LSD 0.05 F Test Rev LSD 0.05

Cultivars *x 241 el 5.53

Spray . sk
Treatment 3.02 2.53
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Interaction N. S el 10.43

3.4.1.Effect of spray treatments:

It is evident from Table 5. that there are highly significant differences between the spray
treatments, as the spray treatment with the extract of the leaves of the persicarea plant achieved
the highest rates of weights from 100 seeds, which were at values of (103.2-105.3), while the
lowest values were at the control in both seasons at values of (89.43-96.69). The increase in
chlorophyll pigment resulted in an increase in the products of the photosynthesis process. The
presence of flavonoid compounds also played a role in protecting chlorophyll pigments and the
photosynthesis process from free radicals and the harmful effects of ultraviolet radiation ( S.
Zafari et al 2016) (S. Kumar et al 2020) (Dehghanian et al., 2022) (Kumar et al., 2023) . As
a result, the products of photosynthesis increased and were used for storage in the seeds in the
form of starchy endosperm. Additionally, the presence of flavonoid compounds in the extract
(Tabel 1) may have contributed to an increase in the number of bacterial nodules in the roots,
leading to greater nitrogen fixation (Sharma et al. 2021) (Payne and Lal, 2024). This nitrogen
is used in protein synthesis, which also increases the protein content in the seeds, resulting in an
increase in seed weight .

3.4.2.Faba bean cultivars effects:

The data in Table 5 indicate that there are highly significant differences between the cultivars in
both seasons. The Cultivar Nubaria 1 achieved the highest weight of 100 seeds compared to the
rest of the cultivars in both seasons at values of (104.5-111.5) and the Cultivar Giza 716
achieved the lowest values at (88.87-90.54) This is due to the genetic composition of the
cultivars, which led to a reduction in the number of seeds and pods, which results in an increase
in the amount of nutrients and seed contents of various components, which increases the weight
of the seeds. (Abou-El-Seba et al 2016).

3.4.3.Effect of the interaction:

The data in Table 5 indicate that there are highly significant differences between the interactions
in the second season, as the highest values of 100-seed weight were recorded when treating the
extract of Persicarea leaves with Nubaria 1 with a value of (118.1), and the lowest value was
when treating the control with Giza 716 with a value of (85.43) The best foliar spray treatment,
which resulted in the highest weight for 100 seeds, was the treatment with the extract of
Persicaria plant leaves. The Nubaria 1 cultivar gave the highest weight for 100 seeds. The result
showed that the highest weight for 100 seeds was achieved with the treatment of Persicaria plant
leaf extract in combination with the Nubaria 1 cultivar.

3-5yield / plant (g)

The plant's yield is The results Yield/plant of the Previous Traits, including The weight of loo
seeds, the number of Pods, and the number of seeds, Therefore, improving any of these, traits
Leads to an increase in the Plants yield, Table 6 Shows these values.
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Table 6: Effect of chitosan, persecaria extract and their interaction on yield / plant of faba bean
cultivars in 2022/2023 and 2023/2024 seasons

Season 2022-2023 2023-2024

Cultivars Cultivars
Spray Mean Mean
Treatment “Nybarial Giza716 Sakhad Nubarial Giza716 Sakh 4
Control 65.80 63.90 96.17 75.29 74.20 65.90 97.3 79.14

Chitosan 72.70 78.93 105.0 85.56 70.47 81.60 109.0 87.03

Persicaria 80.10 86.57 111.9 92.88 84.43 88.90 116.6 96.66

Chitosan &

o 68.50 75.87 99.30 81.22 76.23 78.87 102.9 86.02
persicaria

Mean 71.78 76.32 103.1 76.33 78.82 106.5

F Test and

R.LSD 0.05 F Test Rev LSD 0.05 F Test Rev LSD 0.05

Cultivars *x 7.08 *x 7.28

Spray *x *%*
Treatment 173 3.03

Interaction * 8.07 * 15.1

3.5.1.Effect of spray treatments:

Table 6 shows that there are significant differences between the spray treatments, as spraying
with extract of the leaves of the persicarea plant showed a clear superiority in both seasons in
terms of the yield of each plant with values of (92.88-96.66), and the control treatment recorded
the lowest values of (75.29-79.14) in both seasons, With the increase in crop components on the
plant, the yield of each plant increased, leading to an increase in the weight of 100 seeds due to
the increase in chlorophyll (Saini et al 2024). This resulted in more photosynthesis products
being stored in the seeds as carbohydrates. Additionally, both the number of pods and the
number of seeds increased due to enhanced pollination and fertilization processes,(Postiglione et
al 2024) thanks to the presence of flavonoid compounds.

3.5.2.Faba bean cultivars effects:

Table 6 shows that there are significant differences between the cultivars, as the Sakha 4 Cultivar
achieved the highest values in terms of crop quantity / plant at values of (103.1-106.5) in both
seasons, while the Nubaria 1 Cultivar recorded the lowest values (71.78-76.33) Based on the
distinctive genetic composition of the cultivars, which led to an increase in the characteristics of
the crop, this was the reason for increasing the yield of each plant. (Abdel-Baky et al 2019;
Samah A. Sabry, 2022; Abdelaal, 2023) .

3.5.3.Effect of the interaction

Table 6 shows that there are clear significant differences between the interaction in both seasons,
as the highest values were achieved when spraying with the extract of the leaves of the
persicarea plant with the Sakha 4 Cultivar in both seasons with values of (111.9-116.6), while
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the lowest values were achieved when treating the control with the Giza 716 Cultivar with values
of (63.90-65.90) in both seasons. The foliar spray treatment that achieved the highest yield /
plant was the application of Persicaria leaf extract. The Sakha 4 cultivar showed the best
performance, producing the highest yield / plant. This demonstrates that the combination of
Persicaria leaf extract with the Sakha 4 cultivar resulted in the greatest yield / plant.

3-6 Seed yield (ardab /feddan)

3.6.1.Effect of spray treatments:

The results of Table 7 showed that there were highly significant differences between the spray
treatments in both seasons, as the spray treatments achieved the highest values of spraying with
the extract of the leaves of the persicarea plant at a value of (8.26-8.52) ardebs / fed, and the
control treatment recorded the lowest results at values of (7.22-7.40) ardebs / fed. This difference
may be attributed to Due to the presence of phenolic compounds in the extract (Tabel 1), which
positively influenced the plant's biological processes and crop characteristics such as the number
of seeds, number of pods, and seed weight, all of the above resulted in an increase in the plant
yield, leading to an overall increase in the yield / fed.

Table 7: Effect of chitosan, persecaria extract, and their interaction on yield (ard/fed) of faba
bean cultivars in 2022/2023 and 2023/2024 seasons

Season 2022-2023 2023-2024
Cultivars Cultivars
T Spray Mean Mean
reatment  “Nyparial Giza716 Sakha4 Nubarial Giza716 Sakha4
Control 7.82 5.48 8.37 7.22 7.87 5.76 8.58 7.40
Chitosan 8.03 6.10 9.71 7.94 8.14 6.25 0.74 8.04
Persicaria 8.47 6.41 0.91 8.26 8.74 6.69 10.1 8.52
Chitosan & - .4 5.59 887  7.40 8.29 5.82 893  7.68
perswarla
Mean 8.01 5.89 9.22 8.26 6.13 0.34
F Test and
R.LSD 0.05 F Test Rev LSD 0.05 F Test Rev LSD 0.05
Cultivars ** 0.22 ** 0.15
Spray e -
Treatment 0.26 0.11
Interaction * 0.84 ** 0.79

3.6.2.Faba bean cultivars effects:

Table 7 shows that there are significant differences between different cultivars in yield / fed in
both seasons. The table showed that the Sakha 4 Cultivar showed a clear superiority with a yield
of (9.22 - 9.34) ardeb / fed, while the yield of the Giza 716 Cultivar was very low compared to
the rest of the cultivars and achieved a yield of (5.89-6.13) ardeb / fed in both the first and
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second seasons. These results are due to the fact that cultivars have a distinctive genetic
composition of crop qualities and the more the environm ent is compatible with the genetic
composition of the Cultivar, this leads to an increase in the yield of the Cultivar (Abdel-Baky et
al 2019) (Abdelaal, 2023).

3.6.3.Effect of the interaction

We conclude from Table 7 that there are significant differences in the interaction in both the first
and second seasons, as the Sakha Cultivar achieved the highest yield values with spraying
treatment with extract of the leaves of the persicaria plant at (9.91 - 10.1) ardebs / fed in both the
first and second seasons, while the lowest values were (5.48 - 5.76) ardebs / fed in the control
treatment with the Giza 716 Cultivar. The highest foliar spray treatment, which resulted in the
maximum yield / fed, was the application of Persicaria leaf extract. The Sakha 4 cultivar
produced the highest yield / fed. The result showed that the greatest yield / fed was achieved
with the foliar spray of Persicaria leaf extract combined with the Sakha 4 cultivar.

Conclusion

This experiment confirmed that foliar spraying of Persicaria leaf extract has shown promising
results in improving the growth and productivity of faba beans, therefore it is recommended as a
possible sustainable agricultural practice to enhance plant health and productivity, it is also
strongly recommended to use Sakha 4 cultivars of faba beans, as they have shown superior
performance in terms of growth and yield when grown under climatic conditions in Upper Egypt
and under experimental conditions, according to the promising results of Persicaria leaf extract,
it is strongly recommended to expand the study of the effects of Persicaria leaf extract on faba
beans. additional research should focus on improving the concentration, timing and frequency of
application of spraying to determine best practices for different growing conditions where no
research is available And sufficient studies on the use of Persicaria leaf extract as a nutrient for
field crops as an alternative to chemical fertilizers with high cost and environmental damage .
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