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Abstract

A field experiment was conducted in one of the private fields in Al-Mussaib district during the winter
season 2021/2022. To study the response of the bean to the spraying with three levels of seaweed extract
(0.5 g/L, 1 g/L) in addition to the control treatment and three levels of organic fertilizer (3 ml/L, 6 ml/L) in
addition to the control treatment according to the international experiments with a design Random
complete blocks R.C.B.D and in three replications. The spraying process was conducted in three periods
(the first after a month of planting, the second after 14 days of the spray, and the first and third 14 days
after the second spray). The seeds were sown on a meadows with dimensions of 50 cm between one and
another and 25 cm between one plant and another. The results showed the appearance of significant
differences in the treatment of seaweed extract S3 spraying at a concentration of 1 g/L in plant height
(95.70 cm), chlorophyll percentage in leaf (50.93 spad), plant dry weight (46.61 g plant™) and average
number of pods per plant (26.18 pods). -1) and the weight of 100 seeds (180.87 g) and the harvest index
(50.64%). As for spraying with M3 organic fertilizer at a concentration of 6 ml / liter, the height of the plant
is (88.07 cm), the percentage of chlorophyll per leaf (45.45 spad), the dry weight of the plant (38.61 g plant’
!) and the average number of pods per plant (21.38 pods.plant™), weight of 100 seeds (170.76 g), and
harvest evidence (46.19%).As for the bi-interaction between seaweed extract and organic fertilizer, it had a
significant effect on most of the studied traits. The combination (1 g/L + 6 ml/L) gave the highest average
for most of the studied traits. We conclude from the above study that spraying high concentrations of algal
extract and organic fertilizer improved all growth traits, and there is a possibility that plants will respond to
higher concentrations than those studied.

Keywords: Vicia faba L., seaweed, organic fertilizer

DOI Number: 10.14704/nq.2022.20.6.NQ22687

NeuroQuantology2022; 20(6):6813-6819

its roots contain Rhizobium nodules (Abbas,
2012).It is sometimes used in animal diets. The
cultivated area in Iraq for the crop reached about
125 thousand hectares, with a productivity of
4000 kg ha-1 (Central Statistics Organization,
2016). In order to promote this crop, it is
necessary to work to raise the efficiency of
productivity through the -cultivation of high-
production varieties and the efficiency of their
ability to absorb nutrients through the soil and
vegetative parts. Foliar nutrition is not a

Introduction:

Broad bean is one of the annual plants belonging
to Fabaceae family and it is one of the important
leguminous crops grown in the world for use in
human nutrition because it contains a high
percentage of proteins ranging from 38-28% and
contains some fiber and mineral elements and its
seeds contain carbohydrates up to Its rate is 46-
40% (Khalil et al., 2015).The crop contributes to
fixing atmospheric nitrogen, which improves the
physical and chemical properties of the soil, since

6813

elSSN1303-5150

@

www.neuroquantology.com



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 6813-6819| doi: 10.14704/nq.2022.20.6.NQ22687
Noor Hadi Mohammad Ali et al / Response of Vicia faba L. to spraying with seaweed extract and organic fertilizer

Materials and methods

The global experiment was conducted in the
fields of a farmer in the north of Babylon
province Al-Mussaib District / Abu Al-Jassem area
during the agricultural season 2021/2022. In
order to study the effect of spraying with
different concentrations of seaweed extract and
organic fertilizer and the interaction between
them on the yield of bean using the randomized
complete block design (RCBD )with three
replications .The seaweed extract was sprayed
with three levels (0, 0.5, and 1) g/L and three
levels of organic fertilizer (0, 3, 6) ml/L. Random
samples were taken from different locations of
the field soil and were mixed together to take a
composite sample representing the experimental
field and taken at a depth of (0-30) cm. Some
physical and chemical analyzes were conducted
on it before planting the field Table (1).at the end
of the experiment, field measurements of growth
and total yield were taken, which included plant
height, dry weight of shoot, chlorophyll content
of leaves, average number of pods per plant,
weight of 100 seeds and harvest index.

substitute for ground nutrition or fertilizing
.Rather, it is a supplement to it as it is quickly
absorbed through the vegetative parts and thus
fills the actual need of the plant for the nutrient,
as well as some nutrients are not available when
added to the soil, and the available ones hardly
comply with the requirements of the natural
growth of the plant as a result of the high pH of
the soil and the interaction between the
movement of ions, which leads The root system
failed to absorb some elements from the soil (EL-
Emam and EL-Ahmar, 2003).The method of
treating plants with seaweed is one of the
methods used recently in the agricultural field .It
is one of the natural materials that does not
include any chemical in its manufacture that
causes an increase in environmental pollution.
Algae are tripartite chlorophyll plants that do not
have a root, stem or real leaves and grow thanks
to the mineral elements available in the water.
the algae differ among themselves in size, some
of them are very small and consist of one cell that
can only be seen with a microscope, and some of
them are large (Abdul Hafez, 2011).

Table (1) Some physical and chemical properties of the experimental field before planting

Traits values units
Soil pH 7.59

Electrical EC 3.3 DS.m*
available Nitrogen 18.81 mg/kg
available phosphorous 8.60 mg/kg
available potassium 152.17 mg/kg
Organic matter 5.62 g/kg

sand 210 g/kg

silt 487 g/kg

clay 303 g/kg

Texture / silty clay loam

two concentrations used in the experiment (the
control treatment and the concentration 0.5 g/L)
by achieving the highest average for the above
trait that reached 95.70 cm, while the
comparison treatment (spraying with distilled
water only) gave the lowest average of 76.66 cm.
The table also indicates that there are significant

Results and discussion

1- Plant height (cm)

The results in Table (3) showed that spraying
seaweed extract on the vegetative growth of
plants caused a significantly excelled in the plant
height trait. The highest concentration of the
extract (1 g/L) was significantly excelled on the
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that enhance the process of cell division and
elongation of cells and thus increase the height
(Akinci et al., 2009). Alwan, 2019 confirmed that
humic acid has an effective role in improving
plant growth, directly or indirectly, because it
contains important nutrients and also acts as a
bio-stimulant, which causes an increase in plant
height. As for the interaction treatment, the
combination (6 ml / L + 1 g / L) excelled by
achieving the highest average of (100.45 cm), and
the lowest average of interaction when the
combination (O ml/L+0g/L)was (75.53 cm).

differences between the levels of organic
fertilization in the character of plant height,
where the treatment 6 ml / L was excelled and
gave the highest averages amounted to 88.07 cm
compared to the control treatment (spraying
with distilled water only) which gave the lowest
averages amounted to 82.36 cm. The reason for
this may be due to the fact that spraying with
organic fertilizer containing humic acid has led to
an increase in the availability of nitrogen, which
facilitated its absorption by the plant, which
caused an increase in the height of the plant.
Perhaps the reason for the increase in height is
due to the role of humic acid in building amino
acids that stimulate the plant to produce auxins

Table (2) Effect of spraying with seaweed extract and organic fertilizer and the interaction between them
on plant height/cm

seaweed extract S | Organic fertilizer M mm/L

(g/L) M1 M2 M3 average
S1 75.53 76.12 78.33 76.66
S2 80.63 82.33 85.43 82.79
S3 90.91 95.75 100.45 95.70
average 82.36 84.73 88.07

number of leaves and leaf area, and this
encourages the increase of the products of
photosynthesis and its accumulation in the plant
(Gonzalez et al.,, 2010). As for the interaction
between the two factors, the combination of 1
g/L extract with 6 ml/L of organic fertilizer gave
the highest dry weight accumulation average of
52.12 g plant™, compared to the combination of 0
g/L extract with 0 ml/L of organic fertilizer, which
gave the lowest average of the same. The trait
was 20.84 g plant™.The results of the same table
indicate the treatment of 6 ml / L of organic
fertilizer excelled in the dry weight, which gave
the highest average of 38.61 g plant™ compared
to the control treatment, which gave the lowest
average of 30.05 g plant™.The reason for the
significant is due to the role of organic fertilizer
and its effect in increasing plant height, number
of branches, number of leaves and leaf area, and
this encourages an increase in the products of
photosynthesis and its accumulation in the plant
(Gonzalez et al., 2010). 2019 .)As for the

2Dry weight of the vegetative growth (g)

The results in Table (3)Showed that the
significantly effect of spraying with seaweed
extract, where the treatment 1 g / L recorded the
highest average dry weight of the plant
amounted to 46.61 g plant-1While the control
treatment gave the lowest average for this trait
amounting to 23.81 g plant-1, and this reflects
the effect of the components of the extract
necessary to improve growth parameters, which
directly affect the accumulation of dry matter in
the plant. Encouraging cell division and the
accumulation of carbohydrates in the plant, thus
increasing plant growth (Hossain and Hamid,
2007). The results of the same table indicate the
treatment of 6 ml / L of organic fertilizer in the
dry weight excelled gave the highest average of
38.61 g plant’ compared to the control
treatment, which gave the lowest average of
30.05 g plant™,The reason for the excelled due to
the role of organic fertilizer and its effect in
increasing plant height, number of branches,
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the combination of 0 g/L extract with 0 ml/L of
organic fertilizer, which gave the lowest average
of the same. The trait was 20.84 g plant™.

interaction between the two factors, the
combination of 1 g/L extract with 6 ml/L of
organic fertilizer gave the highest dry weight
accumulation rate of 52.12 g plant™, compared to

Table (3) Effect of spraying with seaweed extract and organic fertilizer and the interaction between them
on the dry weight of the plant (g plant™)

seaweed extract S | Organic fertilizer M mm/L

(g/L) M1 M2 M3 average
S1 20.84 24.01 26.59 23.81
S2 27.64 31.67 37.13 32.15
S3 41.66 46.05 52.12 46.61
average 30.05 33.91 38.61

the level of 6 ml / liter was significantly excelled
by giving it the highest average of the trait
amounted to 45.45 spad compared with the two
treatments (3 ml / L and 0 ml / L), which
amounted to (43.07 and 40.24 spad),
respectively.In order to compare the interaction
factors between seaweed extract and organic
fertilizer, the table showed that the spraying
treatment with the extract was 1 g/L with the
treatment of spraying with organic fertilizer 6
ml/L .It gave the highest average for the trait
amounted to 53.88 Spad compared to the control
treatment for both workers, which gave the
lowest rate for the trait amounted to 32.48 Spad.

3-The chlorophyll content of the leaves

Table( 4) that the spraying treatment with
seaweed extract was significantly excelled by
recording the highest average of the trait
amounted to 50.93 Spad compared to the
treatment of spraying with distilled water only,
which recorded the lowest average of 34.98
Spad, and this increase in the percentage of
chlorophyll in the leaves may be due to the
seaweed extract containing MgO At a
concentration of 0.06, which enters into the
formation of chlorophyll, which led to an increase
in the proportion of chlorophyll (Alwan et al.,
2019).The results of the same table indicate that

Table (4) Effect of spraying with seaweed extract and organic fertilizer and the interaction between them
on chlorophyll percentage in the leaf (spad).

seaweed extract S | Organic fertilizer M mm/L

(/L) M1 M2 M3 average
S1 32.48 35.69 36.50 34.89
S2 40.46 42.39 45.98 42.95
S3 47.78 51.12 53.88 50.93
average 40.24 43.07 45.45

with nutrients that are reflected in the flowering
and yield traits(Adekiya and Agbede, 2009).This
was confirmed by (Arjumand et al., 2013) that the
extract contains growth stimulants such as auxin
and cytokinin, which works by setting pods and
thus increasing the number of pods when
spraying the extract on bean plants. These results
agreed with the results of Al-Obaidi, 2021).As for
the organic fertilizer, the results of Table (5)
indicated that there were significant differences
in the number of pods, as the concentration of 6
ml / L was excelled on the rest of the treatments

4Average number of pods

The number of pods of broad bean crop
increased with an increase in the concentration
of seaweed extract, so that the highest
concentration recorded a significant increase and
gave the highest averag of 26.18 pods.plant’
'compared to the control treatment, which gave
the lowest rate of 11.63 pods.plant™, The reason
for excelled may be that the extract contains
growth regulators such as auxin and cytokinin,
which would encourage flowering growth and
reduce flowering, as well as supplying the plant
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the number of pods. Payorol, 1990). In addition,
improving the physiological processes of the
plant, reducing competition between pods and
reducing their fall (Obaid and Jasim, 2013) As for
the interaction, the combination (1 g/L + 6 ml/L)
had the highest average of 28.30 pods.plant™,
while the lowest rate was 10.25 pods.plant™of
the combination (0 g/L + 0 ml/L).

by achieving the highest average of 21.38
pods.plant’compared to the treatment of
spraying with distilled water only, which gave the
lowest average of 17.43 pods.plant™.The reason
for this increase may be the role of organic
fertilizer spraying in the growth of the root and
vegetative plant, which was clearly reflected on
the number of flowers and thus the increase in

Table (5) The effect of spraying with seaweed extract and organic fertilizer and the interaction between
them on the average number of pods plant™.

Organic fertilizer M mm/L
seaweed extract S (g/L) M1 M2 M3 average
S1 10.25 11.43 13.20 11.63
S2 17.68 20.98 22.64 20.43
S3 24.36 25.87 28.30 26.18
average 17.43 19.43 21.38
the process of photosynthesis and their 5Weight of 100 seeds

transmission to the estuaries (Shafeeq et al.,,
2013)With regard to spraying with organic
fertilizer, the concentration of 6 ml / L excelled
on the rest of the concentrations and achieved
the highest rate of 170.76 g compared to the
comparison treatment, which achieved the
lowest average of 158.51 g.As for the interaction
between the two workers, the combination (1 g/L
+ 6 ml/L) achieved the highest average of 185.17
g compared to the control treatments for both
workers, which achieved the lowest rate of
14192 g.

The results in Table (6) indicated that there was a
significant effect of spraying with seaweed
extract on 100-seed weight of broad bean
plants.Where the concentration of 1 g / L
excelled on the rest of the treatments and
achieved the highest average of 180.87 g
compared to the control treatment, which
achieved the lowest average of 148.04 g. The
reason for this increase is due to the role of the
extract in increasing the permeability of cell
membranes, which contributes to the rapid
absorption of nutrients by the plant, which leads
to an increase in the materials manufactured by

Table (6) Effect of spraying with seaweed extract and organic fertilizer and the interaction between them
on the weight of 100 seeds (g).

seaweed extract S | Organic fertilizer M mm/L

(/L) M1 M2 M3 average
S1 141.92 147.43 154.77 148.04
S2 156.64 160.05 172.35 163.01
S3 176.98 180.45 185.17 180.87
average 158.51 162.64 170.76

g/L achieved the highest average for the harvest
index trait amounted to 50.64 compared to the
control treatment that achieved the lowest
average of 33.15. The reason for the increase is

6- Harvest index

The results in Table (7) showed a significant
increase when spraying broad bean plants with
seaweed extract, where the concentration of 1
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to the control treatment, which achieved the
lowest average for the same trait, with a value of
36.47.As for the interaction between the two
workers, the combination (1 g/L + 6 mil/L)
excelled and achieved the highest average of
57.21 compared to the control treatment for
both factors, which amounted to 24.41.

due to the correlation of seed yield with a direct
relationship with Description of the harvest index
(Al-Obaidi, 2021).With regard to spraying with
organic manure, the results of the same table
showed significant differences between the
addition treatments. The treatment excelled at 6
ml / liter and achieved the highest average for
the harvest index with a value of 46.19 compared

Table (7) Effect of spraying with seaweed extract and organic fertilizer and the interaction between them
on harvest index %.

seaweed extract S | Organic fertilizer M mm/L

(/L) M1 M2 M3 average
S1 24.41 37.30 37.73 33.15
S2 38.95 38.34 43.62 40.30
S3 46.04 48.66 57.21 50.64
average 36.47 41.44 46.19
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