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ABSTRACT

Two filed experiments were conducted at Sahl-El-Hussinia, agricultural research station, El-Sharkia
Governorate, Egypt, 31° - 8' — 12.461" N and 31° - 52' — 15.469 E. during two successive winter
seasons 2020/2021 and 2021/ 2022 , to study the evaluation of used bio-fertilizer (Rhizobium
radiobacter sp strain (Salt Tolerant PGPR), humate potassium and pre-sowing seeds faba bean
magnetic field different times (5, 10 and 15 min) combined with mineral N fertilizer at rates (15, 30
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on faba bean quality.

and 45 N kg/fed) on some soil properties and faba bean productivity and quality. The studied
treatments were arranged within the experimental units in a split split plot design in three replicates.
Results indicated that the all treatments had improved soil properties i.e. decreased soil salinity and
soil pH and increase of available N, P, K, Fe, Mn and Zn contents in soil. The soil treated with
humat potassium combined the highest N mineral fertilizers rate and magnetic field time than other
treatments. On the other hand, the maximum values of weight of yield and other yield components
as affected with humat potassium combined with 45 kg mineral N fertilizers under magnetic field at
15 min compared other treatments. The highest values of macro-micronutrients (N, P, K, Fe, Mn
and Zn) concentrations in faba bean seeds as affected with bio-fertilizer and potassium humate
combined with mineral N fertilizer different rates compared with control. The bio-fertilizer was beast
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magnetic field.
1. INTRDUCTION

“Fifty-five percent of the cultivated lands of the
northern Delta region, 20% of the southern Delta
and middle Egypt region, and 25% of the Upper
Egypt regions are salt-affected soils. Port-Said
area parallels to the Suez Canal is one of the
newly reclaimed saline’s that also faces salinity
problems. Moreover, the northern regions are
mainly saline or saline-sodic soils with heavy
texture in Egypt” [1].

“Faba bean (Vicia faba L.) has potential as a
source of nutrition for human feed, and as a N, —
fixing, legume can also play an essential role in
enhancing soil fertility. The cultivated area of
faba bean decreased in the last ten years in
Egypt from 71445 to 32532/ha” FAOSTAT [2].

“The magnetic fields for 10 min were increase of
germination index, germination energy and final
germination percentage with increase time” [3].
“Treating of seeds with a magnetic field
considerably increased the amount of indole-3-
acetic acid and gibberellic acid in germinating
seeds, above-ground parts and in roots of faba
bean seedlings. The pre-sowing treatment with a
magnetic field had favorable effects on the
growth and development of seedlings” [4].
“Magnetic treatments are assumed to enhance
seed vigor by influencing of the involve free
radicals’ production, and by stimulating the
activity of carbohydrate and proteins” [5] “The
treated with magnetic field led to increase
concentration  of secondary  metabolites,
enzymatic activity, and anti-oxidative capacity”

[6].

“Egypt is considered to be a heavy user of
chemical fertilizers especially nitrogen followed
by phosphorous then potassium. The consumed
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amount of NPK in 2002 was 488 kg/ha. The
production of chemical nitrogenous fertilizers in
2002 in thousand tons was 1645 Ammonia, 1865
Urea and 1070 Ammonium nitrate, since the
production of phosphate fertilizers also in
thousand tons was 1670 Rock phosphate, 20
phosphoric acid,940 single Super phosphate
15% P,05 and 50 concentrated Super phosphate
(37%P,05), while the imported Potassium Sulfate
(48% K,0) was 80000 tons. The consumed, N:
P,Os: K,O ratio was 63:12:1 in 1981 and
declined to 36:5:1 in 2002 due to the high
consumed SOP in the last 20 vyears”, [7].
“Nitrogen, phosphorus and potassium are key
nutrients that play a major role in crop production
on intensively cultivated soils. The soil fertility is
directly influenced by the type of fertilizer inputs,”
[8]. “Sole utilization of chemical fertilizers
frequently decays soil fertility and the resultant
harvest efficiency because of supplement
irregularity in the soil, which has been perceived
as a standout amongst the most imperative
factors that limit crop yield. Along these lines, the
utilization of chemical fertilizer may not keep
pace with time in support of soil well-being for
maintaining the efficiency”, [9].

“Bio fertilizers are play an important role in
increasing  availability ~ of  nitrogen and
phosphorus by improving biological fixation of
atmospheric nitrogen as well as enhancing
phosphorus availability to crop” [10]. “The
application of Rhizobium Azotobacter and
phosphate solubilizing bacteria (PSB) increased
pea growth, yield, number of pods/ plant; number
of seeds/pod, pod length and1000 grain
compared untreated” [11].

“Potassium humate (HA) is important component
produced by the chemical and biological
decomposition of organic material through the
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help of micronutrients. Potassium humate is a
vital component of soil organic matter which
improves the growth of many plant species. It
enhances soil fertility and improves physical and
chemical characteristics of soil, like permeability,
aeration, aggregation, water holding capacity, ion
transport and availability through pH buffering”
[12]. “Humic acid (HA) modifies the physical,
chemical, and biological conditions in soil and
affect the solubility of many nutrient elements by
building complex forms or chelating with metal
cations that improve the crop yield by forming
aqueous complexes with micronutrients and
enzymatically active complexes, which can be
carrying on reactions that are usually assigned to
the metabolic activity of living microorganisms”
[13]. “Potassium humate application, irrespective
of the rate used, increased canopy dry weight
and leaves area plant'1 over the control” [14].
“The application of bio fertilizers and humic acid
were significant increase of available N, P,K, Fe,
Mn and Zn in soil” [15].

2. MARTIALS AND METHODS

A Field experiment was conducted in clay saline
soil at Sahl El-Hussinia, Agric. Res. Station,
Centre in El-Sharkia Governorate, Egypt; during
the two winter seasons 2020/2021 and
2021/2022 respectively to evaluation using
humate potassium or bio-fertilizers and pre-
sowing seeds faba bean magnetic field combined
with or without mineral N fertilizers different rates
on some soil properties and Faba bean (Vicia
faba L.) productivity under saline soil conditions.
The experimental site is located at Khaled ben
El-Waled village, Sahl El-Hussinia 31° - 8' —
12.461" N and 31° - 52' — 15.469 E. The field

experiments were arranged in a split split plot
design with three replicates.

“Some soil physical and chemical properties of
studies soil before planting were determined”
according to the methods described by Cotteine
et al. [16] and Page et al. [17].

Seeds of the faba bean (Vicia faba L.) variety
Giza 843 were supplemented from the Field Crop
Research Intitule, Agricultural Research center,
Giza, Egypt. Bio-fertilizers were Rhizobium
radiobacter sp strain (Salt Tolerant PGPR). The
bio- fertilizers were obtained from Department of
Microbiology, Soils, Water and Environment
Research Institute, Agriculture Research center,
Giza, Egypt. Seeds of faba bean was inoculated
with Rhizobium radiobacter applied at a rate of
100 g for 30 kg seeds wetted with 400 ml of
adhesive liquid (Arabic gum). They were added
in the form of solution foliar application on soil
and plant after planting in three application times
at 21, 50 and 75 days from planting. Each
application is 5 L diluted in 400 L water fed™.

Magnetically treated seeds (M) before sowing
were prepared by placing about 30 kg seeds
inside a metallic magnetic tube consisted of a
permanent magnet surrounding an open-ended
tube (70 cm Length x 2-inch diameter, magnetic
field strength 1.50 T) for (0, 5, 10 and 15 min).

“Potassium humate was applied on soil at rate 20
kg /fed in same day of planting. Chemical
composition of the used potassium humate is
shown in Table 2. The potassium humate
analysis was added” according to the standard
methods described by Brunner and Wasmer [18].

Table 1. Physical and chemical properties in soil study in Sahl ElI-Hussinia

Coarse sand Fin sand  Silt Clay Texture O.M CaCoO;

(%) (%) (%) (%) (%) (%)

5.62 22.50 30.80 41.08 Clay 0.57 13.45

pH (1:2:5) EC(dS/m) Cations (meg/l) Anions (meg/l)

ca™” Mg™ Na K" HCO; CI SO,

8.16 11.88 16.33 2240 80.07 0.82 13.55 72.30  32.95

Available macronutrients (mg/kg) Available micronutrients (mg/kg)

N P K Fe Mn Zn

36.77 4.33 185.00 6.20 3.14 0.55

Table 2. Chemical properties of used potassium humate

pH EC oM Macronutrients (%) Micronutrients (mg/kg)
(dsm™) (%) N P K Fe Mn Zn

7.60 2.14 77.20 2.33 0.45 3.75 420.00 270.00 188.00

19



Shaban et al.; Int. J. Plant Soil Sci., vol. 35, no. 7, pp. 17-33, 2023; Article no.lJPSS.98009

Mineral fertilizer was urea (46 % N) was
applied as N fertilizer at rates of 15, 30
and 45 kg N fed™ on three equal doses after 21,

42 and 62 days from sowing. Super
phosphate calcium (155 % P,05) was
added at rate 31 kg/fed during tillage
for soil. Potassium sulphate was added

at rate 75 kg/fed after 21, 45 and 65 days from
planting.

Seeds sowing were carried out at 20 November
2020/2021 and 2021/2022. Three of coated
seeds with were sown in hole with 25 cm and 2
cm depth. After 31 days from planting, the plant
was thinned to one plant of each hole. Plant
sample of three replicates were taken after 75
days from sowing at. A Sample of each
experiment plot was prepared for vegetative
growth parameters and some physiological
determination.

At harvesting stage, the plants of the
three replicates were harvested. Each
fresh plant sample was separated into plant
height (cm), No. of branches /plant. No. of pods
/plant, weight of 100 seeds (g), weight of pods /(
o/ plant ), weight of seeds /( g/ plant ) weight of
shoot yield /plant (ton/fed) and weight of seeds
yield (ton/fed) were counted. Both seeds and
shoots were air-dried and oven dried at 70C° for
48 hrs. Ether of oven-dried straw or seeds
were ground and kept in plastic bags for
chemical analysis. A 0.5 g of each oven dried
ground plant sample was digested using H,SO,,
HCIO; mixture according to the method
described by Chapman and Pratt [19]. The plant
content of N, P, K, Fe, Mn, Zn and Cu was
determined in plant digestion using the methods
described by Cottenie et al. [16] and Page et al.
[17].

Total carbohydrates were determined in dry
leaves using the method described by
Dubois et al. (1956). Total proline content was
estimated  according to the methods
described by Bates et al. [20]. Protein
percentage of seeds was calculated by
multiplying the nitrogen percentage by the factor
6.25.

2.1 Astatically Analysis

“The  obtained data were  statistically
analysis using the COSTAT program and L.S.D.
test at the probability levels of 5% was
calculated” according to Gomez and
Gomez [21].
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3. RESULTS AND DISCUSSION

3.1 Effect of Huimat Potassium and Bio-
fertilizer on Soil Properties

3.1.1 Soil pH

Data presented in Table 3 show that the
decreased of soil pH as affected by all
treatments, especially soil treated with humate
potassium combined with 45 mineral nitrogen
fertilizer after pre-sowing seeds magnetic field at
15 min time compared with other treatments. The
effect of all treatments on soil pH was not
significant. The slight decrease in soil pH value
may be due to the active organic acid production,
decompositions and mineralization of nutrients
present in the organic material. The application
of bio fertilizers on soil pH led to decrease
because the bio fertilizers activate
microorganisms in soil and dehydrogenase
enzyme production in the soil led to decrease the
soil pH compared with control. These results are
in agreement by Alakhdar et al. [15] found that
the slight decrease in soil pH values may reflect
the activity of microorganisms in decomposing
organic matter and releasing organic acids as
affected with bio-fertilizer and humate potassium
combined with mineral fertilizers compared with
control. Ahmed et al. [22] indicated that the soil
pH was decreased slightly due to the application
of humic acid. Shaban and Omar [23] suggested
that the effect of bio-fertilizer combined with
different mineral nitrogen fertilizer rates on soil
pH was decreased may be due to
Dehydrogenase activity and production of p
moles of H, in the rhizosphere of root media had
a positive effect on increasing the hydrogen
moles which react in root zone to form
hydrocarbon acid led to decrease soil pH. Abou
El-Yazed et al. [24] found that the decrease
values of soil pH were magnetized treatments of
seeds combined with 75 or 100% of the
recommended doses of N-P-K fertilizers. Abdel
Fatah and Esmaeil [25] reported that the
decrease values of pH (7.85 and 7.82) were
recorded in magnetized treatments (10 min. and
15 min., respectively).

3.1.2 Soil salinity (EC dSm™)

Data presented in Table 3 indicated that the
significant decreased of soil salinity as affected
with pre-sowing faba bean seeds magnetic field
different time and increase of mineral nitrogen
rate compared with other treatments. The
interaction between all treatments and magnetic
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seeds different times were significant decreased seeds times combined with nitrogen mineral
soil salinity. As well as, the effect of interaction fertilizer rates on soil salinity were significant
between all treatments combined with magnetic  decreased.

Table 3. Soil pH, EC (dSm'l) and macronutrients contents in soil after harvest

Treatments Rate of N Time of magnetic pH EC Macronutrients (mg/kg)
(kg/fed) (min) (1:25) (@dSm™) N P K
Control 15 0 8.14 9.50 38.60 4.75 183.90
5 8.12 8.88 39.85 483 184.85
10 8.09 8.40 41.30 4.95 187.50
15 8.06 7.75 41.88 5.05 188.30
Mean 8.63 4041 490 186.14
30 0 8.12 8.60 39.40 486 194.30
5 8.08 7.10 4240 490 184.90
10 8.05 6.44 4465 5.04 188.20
15 8.03 6.29 4495 5.09 189.30
45 7.11 4285 497 189.18
0 8.09 6.97 4160 4.95 186.40
5 8.05 5.34 4468 5.05 188.50
10 8.04 5.20 46.20 5.12 188.98
15 8.02 4.30 46.85 5.17 189.48
Mean 5.45 44.84 5.07 188.34
Bio-fertilizer 15 0 8.11 7.30 43,50 5.01 190.00
5 8.08 6.53 46.20 5.04 193.20
10 8.04 5.85 4783 5.12 193.80
15 8.03 5.20 4795 514 195.40
Mean 6.22 46.37 5.08 193.10
30 0 8.09 6.33 4420 5.02 192.10
5 8.06 5.50 47.33 5.13 192.90
10 8.02 3.90 48.10 5.16 195.40
15 8.00 3.18 48.70 5.26 197.40
Mean 4.73 47.08 514 194.45
45 0 8.08 4.85 4588 5.05 194.20
5 8.03 3.29 48.30 5.15 196.99
10 8.00 3.06 49.60 5.30 197.10
15 7.95 2.88 52.19 545 197.50
Mean 3.52 48.99 524 196.45
Humat potassium 15 0 8.10 6.50 4429 5.05 195.30
5 8.06 6.11 47.40 5.12 195.88
10 8.03 5.84 49.99 515 197.30
15 8.00 5.44 52.10 5.22 198.00
Mean 5.97 48.45 514 196.62
30 0 8.07 5.60 46.30 5.08 196.40
5 8.04 5.36 48.50 5.25 197.44
10 8.00 4.95 51.33 5.60 198.20
15 7.96 4.55 53.20 5.85 198.85
Mean 5.12 49.83 545 197.72
45 0 8.05 5.44 48.30 5.14 198.30
5 8.02 4.60 52.10 5.33 198.90
10 7.97 4.10 53.50 5.85 200.00
15 7.92 3.65 54.00 5.95 203.00
Mean 4.45 51.98 5,57 200.05
LSD. 5 % time magnetic ns 1.02 0.92 ns 1.09
LSD. 5 % rate of N ns 0.46 0.82 ns 0.73
LSD. 5 % treatments ns ns 0.58 ns 0.67
LSD. 5 % Treatment * Time magnetic ns *x rkk ns *
LSD. 5 % Treatments * Rate ns * ns ns ok
LSD. 5 % Interaction ns rxk ol ns Frx
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The minimum mean values of soil salinity were
3.52 dSm™ for soil treated with bio-fertilizer
combined with nitrogen mineral fertilizer under
magnetic seeds compared with other treatments.
These results are in agreement by Ouni et al.
[26]. The use of humate potassium to soil salinity
led to reduction of soil salinity means reducing in
the monovalent Na® and this is particularly
evident when the replace of the monovalent K™ to
the humate (salt) of the humic complex occurred.
Sushila et al. [27] found that the application of bio
fertilizers on saline soil was decrease salinity
because the bio-fertilizers activate
microorganisms in soil and dehydrogenase
enzyme production in soil led to decrease the soil
salinity compared with control. The effect of
humate potassium and bio-fertilizer combined
with 45 kg N/fed application were decreased of
saline soil under magnetic seeds 15 min
compared other treatments. Khadafy et al. [28]
suggested that the applied of potassium humate
and bio-fertilizers combined with mineral
fertilizers were significantly by decreased soll
salinity. These results may be due to the
activation of bacteria in soil caused by potassium
humate and bio- fertilizers applied and the effect
of bio-fertilizer or potassium humate on total
porosity, and improving soil aggregation and
possible moving salt soil under irrigation water.
Abdel Fatth and Esmaeil [25] indicated that using
magnetic treatments of seeds were significantly
reduced the soil EC compared with control.
3.1.3 Available macronutrients contents in
soil

Data presented in Table 3 indicated that the
application of bio-fertilizer and humate potassium
combined with N mineral fertilizers different rates
to soil le to increase available N, P and K under
pre-sowing magnetic field different time. The
highest mean values of N, P and K contents in
soil were soil treated with humate potassium
combined different N rates and magnetic field
different rates than other treatments. The
increase of mineral nitrogen rate combined with
humate potassium were increasing available N,
P and K contents in soil under magnetic field
different time. The significant increase of
available N, P and K contents in soil as affected
with magnetic field time. The effect of bio-
fertilizer, humat potassium and mineral fertilizer
were significant of N and K contents in soil while
P was no significant. The increase of mineral
fertilizer different rate was significant increase of
N and K contents in soil while P was no
significant. ~ The interaction between all
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treatments and magnetic seeds different rates
were significant increase of available N and K
contents in soil compared the K was no
significant. The interaction all treatments for
study was significant increase of N and K
contents in soil, while the P was no significant.
These results are in agreement by Khadafy et al.
[28] reported that the increase available soil
macronutrients i.e. N, P and K in soils treated
with bio fertilizers and potassium humate with or
without mineral fertilizers. Hassan [29] reported
that the application of potassium humate led to
increase of available N, P and K, contents in soil.
Alakhar et al. [15] suggested that the increase in
the content of available (mg.kg™) nitrogen,
phosphorous and potassium was may be due to
the decomposition of organic materials released
acids that reduced soil pH which caused
nutrients to be more soluble hence more
available in soil. Ratushnyak et al. [30] indicated
that the magnetic seed treatment increased the
amount of microbial content of the soils such as
nitrogen-fixation bacteria; this increase in
microorganisms may improve the availability of
elements in the soil. It may be concluded,
therefore that pre-sowing magnetic treatment
combined with mineral N-P-K fertilizers
applications decreased soil pH and EC, while
increased the soil content of N, P and K [25].

3.1.4 Available micronutrients contents in soil

Data presented in Table 4 show that the all
treatments treated were increase of available Fe,
Mn and Zn contents in soil. The maximum values
of Fe, Mn and Zn available contents in soil as
affected with humate potassium combined with
mineral N rate under pre-sowing seeds magnetic
field at 15 min. Also, the significant increase of
Fe, Mn and Zn contents in soil as affected with
pre-sowing seeds magnetic field different times.
The increase of micronutrients contents in soil
was increasing mineral N fertilizer with mineral N
fertilizer different rates. On the other hand, the
interaction between all treatments and magnetic
field different rates were significant increase of
Fe and Zn available contents in soil. The
interaction between all treatments was increase
of Fe, Mn and Zn contents in soil. These results
are agreement by Khadafy et al. [28] found that
the available micronutrients i.e. Fe, Mn and Zn
(mg/kg soil) in soils treated with bio fertilizers and
potassium humate with or without mineral
fertilizers were increased with increasing mineral
fertilizers (NPK) rates. Shaban and Attia [31]
revealed that the content of available Fe, Mn, Zn
and Cu (mg/kg) were increased as affected by
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bio fertilizers in combination with chemical potassium humate importance due to their ability
fertilizers. Hussein and Hassan [32] reported that to chelate micronutrients, thus increasing their

Table 4. Available micronutrients contents in soil after harvest

Treatments Rate of N Time of magnetic (min) Micronutrients (mg/kg)
(kg/fed) Fe Mn Zn
Control 15 0 6.88 3.25 0.58
5 6.95 3.50 0.64
10 7.05 3.85 0.69
15 7.12 3.99 0.72
Mean 7.00 3.65 0.66
30 0 6.90 3.35 0.62
5 7.07 3.88 0.68
10 7.22 3.98 0.72
15 7.65 4.05 0.75
45 7.21 3.82 0.69
0 6.94 3.44 0.65
5 7.05 3.90 0.74
10 7.45 4.03 0.77
15 7.85 4.14 0.80
Mean 7.32 3.88 0.74
Bio-fertilizer 15 0 7.00 3.45 0.60
5 7.33 3.80 0.66
10 7.85 4.05 0.74
15 7.90 4.09 0.78
Mean 7.52 3.85 0.70
30 0 7.05 3.56 0.65
5 7.65 4.03 0.71
10 7.95 4.08 0.76
15 8.03 4.15 0.83
Mean 7.67 3.96 0.74
45 0 7.09 3.64 0.68
5 7.85 4.13 0.75
10 8.04 4.33 0.82
15 8.09 4.53 0.86
Mean 7.77 4.16 0.78
Humat potassium 15 0 7.03 3.85 0.62
5 7.55 4.04 0.74
10 7.94 4.23 0.77
15 8.05 4.33 0.82
Mean 7.64 4.11 0.74
30 0 7.12 3.96 0.66
5 7.88 4.08 0.76
10 8.09 4.35 0.83
15 8.16 4.55 0.88
Mean 7.81 4.24 0.78
45 0 7.25 4.04 0.73
5 7.95 4.12 0.80
10 8.15 4.65 0.87
15 8.54 4.85 0.88
Mean 7.97 4.42 0.82
LSD. 5 % time magnetic 0.25 ns 0.014
LSD. 5 % rate of N 0.11 ns 0.015
LSD. 5 % treatments ns ns 0.017
LSD. 5 % Treatment * Time of magnetic * ns ok
LSD. 5 % Treatments * Rate of N * ns ns
LSD. 5 % Interaction ok ok ok
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bio-availability El-Galad et al. [33] indicated that
application of potassium humate to saline soil
gave the highest soil available Fe, Mn and Zn
values after harvesting. Ratushnyak et al. [30]
revealed that the pre-sowing seeds magnetic
field increased the amount of microbial content of
the soils, this increase in microorganisms may
improve the availability of nutrients in the soil. It
may be concluded, therefore that pre-sowing
magnetic treatment combined with mineral N-P-K
fertilizers applications increased the soil content
of Fe, Mn and Zn.

Abdel-Fattah and Esmaeil [25] found that the soil
available micronutrients (Fe, Mn and Zn mg/kg)
contents in soil were increased by increasing the
pre-sowing seeds magnetic time (magnetized
seeds 5 min., 10 min. and 16 min.), respectively
and rate of mineral fertilizers addition.

3.1.5 Plant morphology

Data result in Table 5 raveled that the effect of
bio-fertilizer and humate potassium and N
mineral fertilizer rates on plant length (cm) was
significant increase after 75 days from planting
and harvest while the No. branches /plant were
significant increase after 75 days from planting
but no significant after harvest as affected by
magnetic field different times. Also, the
application of bio- fertilizer or humat potassium
and magnetic field on pods /plant were no
significant, while the mineral N fertilizer different
rates were significant increase. The interaction
between all treatments plus mineral N fertilizer
rates and magnetic field different time were
significant increase of plant length (cm), No.
branches /Plant and pods /plant respectively.
The role of bio-fertilizer application to soil was
increasing faba bean morphology parameters
may be due to have resulted from endogenous
growth promoters produced by microorganism
which enhance the mobilization of nutrient
through increasing cell divisions and/or
increasing the differentiation of the vascular
connection between the axillary buds and the
main stem. The increase of mineral N fertilizer
rates and magnetic field time were increasing
morphology parameters. These results are in
agreement by Abdel Fatah and Esmaeil [25]
found that the combination between magnetic
field and different rates of N-P-K fertilizers were
significant on plant height (cm).

This may be attributed to hormones such as
gibberellic acid-equivalents, indole-3-acetic acid
and trans-zeatin as well as activation of the bio-
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enzyme systems which leads to enhanced
morphology paramters and development as well
as increase in the yield of the crop. Balouchi and
Sanavy [34] indicated that the pre-sowing seeds
magnetic field influences the structures of cell
membranes and in this way increases their
permeability and the modification of binding
properties of seed water and increased seed
membrane integrity in magnetically exposed
seeds might have enhanced the germination
traits and early seedling growth of maize.
Alakhdar et al. [35] reported that the highest
values of Plant length (cm) and No. of pods/
plant were achieved by seeds exposed to 30
min. magnetic field. Montaser et al. [36] revealed
that the application of potassium humate on plant
morphology and plant growth stimulant was
increased cell division, as well as optimizing
uptake of nutrients and water and stimulating soil
microorganisms for enhancing natural resistance
against plant diseases and pest infestations. On
the other hand, they increase the permeability of
plant membranes and enhance the uptake of
nutrients that improve soil uptake of macro and
microelements, making these nutrients more
mobile and available to plant root systems. Also,
Khalil et al. [37] found application of bio fertilizer
Azospirillum baselines was increase in wheat
growth parameters. Awaad et al. [38] suggested
that the humate potassium application to faba
bean plant led to increase of the growth
parameters i.e. plant height, number of
branches/plant, number of pods /plant and
number of seeds /pod of faba bean plants, may
be the application of humate potassium
increased the synthesis and activity of IAA, which
played a significant role in promoting the plant
growth and application of potassium humate like
organic fertilizers which mobilized, solubilized,
fixed and retained P in the soil.

3.1.6 Yield and yield components

Data show in Table 6 the maximum values of
weight of 100 seeds (g); weight of pods /plant
(9); weight of seeds /plant (g); weight of shoot
yield (ton/fed) and weight of seeds yield (ton/fed)
were 88.50 (g), 145.20 (g), 136.40 (g), 136.40 (g)
, 3.38( ton /fed) and 2.95 ton/fed as affected with
humat potassium combined with 45 kg mineral N
fertilizers under magnetic field at 15 min
compared other treatments. These results are in
agreement by Nasser et al. [39] found that the
application of humat potassium to seed nutritive
and biochemical contents were significantly
increase of plant growth parameters, vyield
components as well as seed nutritive and
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biochemical contents. The humic substances can
directly or indirectly affect the physiological
processes of plant growth by promoting the
uptake of macro-and micronutrients and affecting
the biochemical substances, carrying nutrients
and growth regulators and acting as hormone
like substances. On the other hand, the
significant increase for weight of pods /plant (g)
and weight of seeds /plant (g), while the 100
seeds (g), weight shoot yield (ton/fed) and seeds
yield (ton/fed) respectively, were no significant as
affected seeds with magnetic field at times. Also,
the applied of mineral N fertilize different rates to
faba bean plant was significant increase for
weight of 100 seeds (g), weight of pods/plant (g),
weight of seeds /plant (g) and weight of shoot
yield (ton/fed) respectively, while the weight of
seeds vyield (ton/fed) was no significant. The
interaction all treatments combined with mineral
N fertilizer and magnetic field different time were
significant increase of weight of 100 seeds (Q);
weight of pods /plant (g); weight of seeds /plant
(9); weight of shoot yield (ton/fed) and weight of

seeds yield (ton/fed) respectively. Malik et al. [40]
found that seed inoculation with Rhizobium
significantly increases plant height, seed vyield
and harvest index in soybean. Podlesny et al.
[41] indicated that the used of pre-swing seeds
magnetic field led to positive increase the
germination and emergence of both seasons.
The magnetic treatment of broad bean seeds
prior to sowing a significant influence on the
increase of seed yield. The increase seed yield
was resulting from the pre-sowing treatment of
seeds with a magnetic field for broad bean. The
application of bio-fertilizers and humate
potassium to soil was increase in total green pod
yield, number of pod and weight of pods and
seeds yield. It was clearly that pea plants treated
only with chemical fertilizers gave lower values of
yield and its components (Khafagy et al. 2019).
Afzal et al. [42] indicated that magnetic seed
treatment for 10 min significantly reduced the
mean germination time and gave maximum value
of final germination percentage compared with
control.

Table 5. Morphology of faba bean after 75 and harvest

Treatments Rate of N Time of After 75 days from After harvest
(kg/fed) magnetic planting
(min) Plant No. of Plant No. of No. of
length  branches length branches pods/
(cm) (cm) plant
Control 15 0 48.52 2 69.30 5 17
5 53.41 4 73.85 6 19
10 55.95 4 75.88 6 25
15 57.43 4 78.55 7 20
Mean 53.83 3.50 74.40 6.0 20.25
30 0 49.70 3 71.98 7 19
5 54.69 5 75.40 7 23
10 58.52 6 78.45 8 27
15 61.00 3 83.98 7 29
45 55.98 4.25 77.45 7.25 24.50
0 53.42 4 72.16 6 20
5 57.63 4 77.50 7 23
10 62.48 5 80.54 8 28
15 64.58 4 85.90 7 25
Mean 59.53 4.25 79.03 7.00 24.00
Bio-fertilizer 15 0 52.85 3 73.20 7 19
5 61.85 5 78.40 8 27
10 64.39 6 82.10 7 30
15 65.82 5 86.40 7 22
Mean 60.23 4.75 80.03 7.25 24.50
30 0 56.32 4 78.40 8 23
5 63.89 6 86.40 9 29
10 67.25 7 93.80 8 33
15 68.20 4 96.40 7 27
Mean 63.92 5.25 88.75 8.00 28.00
45 0 56.75 4 74.99 6 19
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Treatments Rate of N Time of After 75 days from After harvest
(kg/fed) magnetic planting
(min) Plant No. of Plant No. of No. of
length  branches length branches pods/
(cm) (cm) plant
5 62.14 5 76.80 7 25
10 64.95 6 85.80 7 27
15 66.52 5 83.90 7 32
Mean 62.59 5.00 80.37 6.76 25.75
Humat 15 0 50.88 3 71.88 7 23
potassium 5 55.34 5 75.49 7 28
10 57.65 5 80.76 8 33
15 60.43 4 83.77 8 36
Mean 56.08 4.26 77.98 7.50 30.00
30 0 53.61 4 73.60 8 25
5 59.74 6 82.96 8 32
10 63.42 6 85.90 7 36
15 65.43 5 89.60 8 38
Mean 60.55 5.25 83.02 7.75 32.75
45 0 54.63 5 77.80 7 22
5 62.95 6 85.86 8 27
10 65.14 6 89.70 7 32
15 67.32 7 94.88 8 36
Mean 62.51 6.00 87.06 7.50 29.25
LSD. 5 % time magnetic 0.38 0.25 0.72 ns ns
LSD. 5 % rate of N 0.76 0.23 0.72 ns 1.43
LSD. 5 % treatments 0.75 0.22 0.81 ns ns
LSD. 5 % Treatment * Time il il il ns ns
LSD. 5 % Treatments * Rate of N ns ek ek ns ns
LSD. 5 % Interaction il el el * il

Table 6. Faba bean productivity at harvest affected by PGP, N rate, magnetic time and
interaction between them

Treatments Rate of Time of Weight Weight of  Weight of Weight of Weight

N magnetic of 100 pods/plant seeds Shoot of seeds
(kg/fed) (min) seeds (@) /plant (g) yield yield

(9) (ton/fed )  (ton/fed)
Control 15 0 61.77 89.40 82.10 2.50 1.95
5 67.90 98.30 95.38 2.75 2.08
10 72.80 109.29 103.20 2.89 2.24
15 76.10 113.20 105.55 2.95 2.29
Mean 69.64 102.55 96.56 2.77 2.14
30 0 71.83 94.20 88.20 2.63 2.05
5 72.37 106.30 99.30 2.88 2.18
10 76.74 115.30 110.20 3.10 2.25
15 77.80 123.40 112.59 2.98 2.20
45 74.69 109.80 102.57 2.90 2.17
0 64.79 98.75 93.20 2.70 2.12
5 68.30 113.10 110.22 2.98 2.35
10 74.90 118.90 115.30 3.07 2.44
15 77.00 12288 119.88 3.12 2.49
Mean 71.25 113.41 109.65 2.97 2.35
Bio-fertilizer 15 0 70.47 105.85 78.40 2.80 2.10
5 75.85 115.20 83.60 2.95 2.30
10 77.47 120.43 105.30 3.09 2.52
15 80.44 117.90 94.20 3.01 2.44
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Treatments Rate of Time of Weight  Weight of Weight of Weight of Weight
N magnetic of 100 pods/plant seeds Shoot of seeds
(kg/fed) (min) seeds ()] /plant (g) yield yield
(9) (tonffed ) (ton/fed)
Mean 76.06 114.85 90.38 2.96 2.34
30 0 77.54 109.00 82.96 2.95 2.25
5 83.95 122.60 92.10 3.10 2.55
10 86.80 134.20 115.00 3.25 2.75
15 82.18 127.90 110.77 3.06 2.66
Mean 82.62 123.43 100.21 3.09 2.55
45 0 80.17 106.88 80.33 2.88 2.28
5 82.49 119.60 90.50 2.98 2.50
10 85.77 124.20 108.00 3.15 2.68
15 84.34 120.56 95.30 3.22 2.75
Mean 83.19 117.81 93.53 3.06 2.55
Humat 15 0 70.55 102.30 98.40 2.48 2.25
potassium 5 74.41 112.50 106.39 2.88 2.50
10 74.12 118.77 112.77 2.94 2.77
15 80.24 125.80 119.39 3.10 2.85
Mean 74.83 114.84 109.24 2.85 2.59
30 0 68.49 105.00 103.90 2.55 2.33
5 78.91 118.30 109.88 2.89 2.65
10 79.16 123.85 113.80 3.20 2.80
15 82.18 133.89 120.43 2.95 2.88
Mean 77.19 120.26 112.00 2.90 2.67
45 0 65.18 110.40 107.54 2.57 2.38
5 70.10 125.30 119.87 2.90 2.69
10 84.61 136.70 120.78 3.22 2.88
15 88.50 145.20 136.40 3.38 2.95
Mean 77.10 129.40 121.15 3.02 2.73
LSD. 5 % time magnetic ns 1.10 1.52 ns ns
LSD. 5 % rate of N 2.54 111 0.10 0.14 ns
LSD. 5 % treatments ns 1.32 0.93 ns ns
LSD. 5 % Treatment * Time ns rork *x ns ns
LSD. 5 % Treatments * Rate of N * rork *x ns ns
LSD. 5 % Interaction ok rork ok * *
3.1.7 Macro- Micronutrients concentration in  concentrations in seeds faba bean with

seeds faba bean

Data presented in Table 7 show that the increase
of macro-micronutrients ie. (N, P, K, Fe, Mn and
Zn) concentrations in seeds faba bean as
affected with bio-fertilizer and humate potassium
combined with mineral N fertilizer different rates
compared with control. These results may be due
to the application of bio fertilizer and humate
potassium combined with mineral N rates to
cowpea crop was increased the soil microbial
population (bacteria, fungi and actinomycetes)
and enzyme activities. Use of bio fertilizer
increased the macro-micronutrients
concentrations and provided substrate essential
for microbial growth and activity which probably
responsible for this increase in soil microbial
population led to decrease of soil pH. An
increase of N, P, K, Fe, Mn and Zn
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increasing magnetic field for seeds combined all
treatments. The significant increase of P, Fe, Mn
and Zn concentrations in seeds faba bean, while,
the N and K concentrations was no significant as
affected by magnetic field different time. On the
other hand, the application of mineral N fertilizers
different rates led to significant increase of N, P,
K, Fe, Mn and Zn concentrations in seeds faba
bean. Also, the applied of humate potassium and
bio-fertilizer were significant increase of P, Mn
and Zn concentrations in seeds faba bean, while
the N, K and Fe concentrations in seeds were no
significant. As well as, the interaction between all
treatments combined with magnetic field times
were significant increase of P, Fe, Mn and Zn
concentrations in seeds while, the N and K
concentrations no significant. The significant
increase of P, Fe and Mn concentrations in
seeds, while N, K and Zn concentration in seeds
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Table 7. Macro- micronutrients concentrations contents in seeds faba bean after harvest

Treatments Rate of N Time of magnetic Macronutrients Micronutrients
(kg/fed) (min) (%) (mg/kg)
N P K Fe Mn Zn
Control 15 0 296 0.29 240 60.21 40.32 29.80
5 3.16 033 244 6540 4440 31.30
10 347 036 248 69.90 46.85 35.66
15 3.75 039 251 7218 4855 39.87
Mean 334 034 246 66.02 45.03 34.16
30 0 3.05 034 243 6320 4350 31.50
5 3.32 040 249 67.88 47.85 33.76
10 365 046 256 69.50 50.44 39.10
15 3.88 050 259 7420 5430 43.20
Mean 3.48 043 252 68.70 49.02 36.89
45 0 3.07 0.36 246 6540 45.60 33.55
5 354 046 254 71.33 4959 35.87
10 3.76 053 259 7890 5320 43.29
15 3.88 055 264 8320 57.89 48.70
Mean 3.56 0.48 256 74.71 5157 40.35
Bio-fertilizer 15 0 3.14 035 250 64.79 4599 33.20
5 3.74 038 257 6840 4830 35.98
10 403 043 264 7210 4955 39.54
15 3.89 045 2,67 7358 5430 43.20
Mean 3.70 040 2.60 69.72 49,54 37.98
30 0 3.16 0.36 253 66.50 48.20 36.22
5 3.84 045 265 7420 56.87 38.77
10 412 048 273 7590 58.20 43.20
15 407 054 277 7719 63.40 48.90
Mean 3.80 046 267 73.45 56.67 41.77
45 0 324 039 255 70.66 5210 38.00
5 3.88 049 275 7840 64.30 43.88
10 406 057 284 80.34 68.48 47.85
15 397 058 289 8730 7530 53.20
Mean 3.79 051 276 79.18 65.35 45.73
Humat potassium 15 0 3.11 0.34 254 6840 48,50 36.00
5 3.25 0.37 264 7540 53.30 38.50
10 355 046 2.68 78.39 55.89 42.29
15 3.82 052 274 83.20 58.00 45.66
Mean 343 042 265 76.35 5392 40.61
30 0 3.13 0.37 257 7190 51.40 39.80
5 3.77 0.48 277 77.49 55.60 43.40
10 3.89 054 283 80.10 59.60 48.60
15 410 056 289 8320 64.32 49.99
Mean 3.72 0.49 277 78.17 57.73 45.45
45 0 3.17 040 259 7320 53.20 42.10
5 3.80 052 279 7955 5840 46.33
10 3.85 057 2.86 83.20 64.30 50.30
15 392 059 291 8560 68.77 51.40
Mean 3.69 052 279 80.39 61.17 47.53
LSD. 5 % time magnetic ns 0.006 ns 155 030 141
LSD. 5 % rate of N 0.19 0.008 0.06 1.19 0.61 0.77
LSD. 5 % treatments ns 0.011 ns ns 0.56 0.91
LSD. 5 % Treatment * Time ns ikl ns ok il il
LSD. 5 % Treatments * Rate of N ns ikl ns ok * ns
LSD. 5 % Interaction * kel skl ok x* skl
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Table 8. Effect of all treatments on seeds faba bean quality after harvest

Treatments Rate of N Time of magnetic Protein Carbohydrate Proline
(kg/fed) (min) (%) (%) (mg g'l D.W.)
Control 15 0 18.50 46.58 58.62
5 19.75 47.63 54.36
10 21.69 49.12 48.96
15 23.44 53.14 45.32
Mean 20.85 49.12 51.82
30 0 19.06 48.35 55.96
5 20.75 50.69 50.32
10 22.81 54.31 47.35
15 24.25 58.41 44.63
Mean 21.72 52.94 49.57
45 0 19.19 52.16 53.26
5 22.13 54.62 47.32
10 23.50 59.32 44.62
15 24.25 60.10 40.96
Mean 22.27 56.55 36.54
Bio-fertilizer 15 0 19.63 52.69 40.32
5 23.38 56.34 34.26
10 25.19 59.84 33.14
15 24.31 62.14 26.13
Mean 23.13 57.75 33.46
30 0 19.75 55.63 36.42
5 24.00 58.94 28.14
10 25.75 62.31 22.16
15 25.44 63.75 20.65
Mean 23.74 60.16 26.83
45 0 20.25 57.36 35.49
5 24.25 60.14 37.62
10 25.38 63.82 24.32
15 24.81 65.73 21.85
Mean 23.67 61.76 29.82
Humat potassium 15 0 19.44 49.75 50.32
5 20.31 54.31 46.32
10 22.19 56.89 44.52
15 23.88 59.84 40.19
Mean 21.46 55.20 45.34
30 0 19.56 53.14 46.52
5 23.56 55.21 40.32
10 24.31 59.45 37.46
15 25.63 61.34 33.20
Mean 23.27 57.29 39.38
45 0 19.81 54.85 44.36
5 23.75 58.63 39.52
10 24.06 61.35 32.15
15 24.50 63.85 28.95
Mean 23.03 59.67 36.25
LSD. 5 % time magnetic ns ns 7.14
LSD. 5 % rate of N 0.91 1.52 1.28
LSD. 5 % treatments ns ns ns
LSD. 5 % Treatment * Time ns * *
LSD. 5 % Treatments * Rate of N ns ns ns
LSD. 5 % Interaction rork ok ok
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were no significant as affected all treatments and
mineral N fertilizer different rates. The interaction
between all treatments were significant increase
of N, P, K, Fe, Mn and Zn concentrations in
seeds faba bean. These results are in agreement
by Ratushnyak et al. [30] showed that the
magnetic seed treatment increased the amount
of microbial content of the soils such as nitrogen-
fixation bacteria, this increase in microorganisms
may improve the availability of elements in the
soil to plant uptake. Awaad et al. [38] reported
that the combined with the high level of
potassium humate (10 kg fed'l) caused the
highest percentage of N, P and K contents as
well as uptake in the faba bean seeds. Nassar et
al. [39] found that the application of potassium
humate improve the concentrations of
photosynthetic pigments, contents of seed
nutrients and biochemical constituents could be
explained on the basis of that humic substances
can directly or indirectly affect the physiological
processes of plant growth by promoting the
uptake of macro-and micronutrients and affecting
the biochemical substances, carrying nutrients
and growth regulators and acting as hormone
like substances. Afifi et al. [43] reported that the
increase of N, P and K concentration in seeds
faba bean as affected by potassium humate
application. El-Naggar [44] revealed the applied
mineral fertilizer in the highest rate with bio-
fertilizer inoculation led to significant increases in
nutrients (N, P and K) content especially nitrogen
and this may be led to an increase in cell
division. Rizk and Mashhour [45] found that the
content and uptake of N, P and K of wheat and
broad bean plants significantly increased with
increasing potassium humate (KH)
concentration. Rathore et al. [46] indicated that
the applied bio-fertilizer was increase of N, P and
K uptake compared to control. DeKhane et al.
[47] indicated that applied bio-fertilizer Rhizobium
inoculation were significantly increased protein
and N, P content as well as uptake of N and P by
grain and Stover of cowpea.

3.1.8 Faba bean quality

Data presented in Table 8 show that the effect of
humat potassium and bio-fertilizer and interaction
combined mineral N fertilizer different rates
under pre-sowing seeds magnetic field different
time on protein, carbohydrate and proline
contents in seeds faba bean were significant
increase. The highest mean values of 23.74
proteins (%) for plant treated with bio-fertilizer
combined with 30 kg/fed N mineral fertilizer
under magnetic field different time than other
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treatments. The increase of mean value of
carbohydrate contents in seeds as affected with
inoculation bio-fertilizer plus 45 kg/fed under
magnetic field times compared with other
treatments. These results are in agreements by
Zaghlol et al. [48] indicated that the effect of bio-
fertilizers on protein and carbohydrate contents
in pea seeds were significant increase. The
decrease of mean values of proline contents in
seeds was plant treated with bio-fertilizer plus 30
kg f/fed under magnetic field different times
compared with other treatments. These results
could be attributed to the indirect effects of bio
fertilizer + humate potassium in the induction of
systematic resistance thus enhancing by the
synthesis of physical and chemical barriers in the
host plant. Moreover, these substances help to
improve the phosphorus and nitrogen uptake
assimilation and growth-regulating phytohormone
activities which help the faba bean plants to
uptake and translocate the nutrients as well as
improve the plant health in a better way.
Moreover, the most consistent increases in the
percentages of protein, carbohydrate and
decrease of proline contents in seeds. Verma
and Maurya [49] found that the increase in
protein content with increasing potassium
humate Shafeek et al. [50] suggested that the
application of humat potassium to plant was
increase of carbohydrate and protein contents.
Yamika et al. [51] reported that the proline
content in seeds soybean was increase under
saline stress condition than soil decrease
salinity.

4. CONCLUSION

Treatment of soil and faba bean plants by bio
fertilizer (Rhizobium radiobacter sp strain (Salt
Tolerant PGPR)) and with humate potassium led
to improvement of saline soil properties, increase
of macro- micronutrients available contents in
soil and concentrations contents in seeds plants,
as well as the increase of faba bean productivity
under increase of pre-sowing magnetic field time.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES
1. Shaban Kh. A, Abd El-Kader GM, Siam
HSHS. Effect of nitrogen and potassium
mixing ratios and cultural practices on faba



10.

Shaban et al.; Int. J. Plant Soil Sci., vol. 35, no. 7, pp. 17-33, 2023; Article no.lJPSS.98009

bean productivity in saline soils.
International  Journal  of  Academic
Research Part A. 2012;4 (6):181-
188.

FAOSTAT,; 2017.
Available:http://
data. QC
(accessed on January 2018).

Igbal M, Haqg Z, Jamil Y, Ahmad M. Effect
of presowing magnetic treatment on
properties of pea. Int. Agrophys.
2012;26:25-31.

Podlesna A, Bojarszczuk J, Podlesny J.

www.fao.org/faostat/en/#

Effect of pre-sowing magnetic field
treatment on some biochemical and
physiological processes in Faba Bean

(Vicia faba L. Spp. Minor) J. of Plant
Growth Regulation. 2019;38:1153-1160.
Michalak I, Lewandowska S, Niemczyk K,
Detyna J, Bujak H, Arik P, Bartniczak A.
Germination of soybean seeds exposed to
the static/alternating magnetic field and
algal extract. Eng. Life Sci. 2019;19:986—
999.

Konefal-Janoca M, Banas-Zgbaczyk A,
Bester M, Bocak D, Budzik S, Gorny S,
Larsen S, Majchrowski K, Chole-wa M.
The effect of stationary and variable
electromagnetic fields on the germination
and early growth of radish (Raphanus

sativus). Pol. J. Environ. Stud. 2019;
28:709-715.
Abd El-Hadi AH. Country Report on

Egyptian Agriculture. IPI regional workshop
on Potassium and Fertigation development
in West Asia and North Africa; Rabat
Morocco 24-28 November 2004;1:15.

Harleen K, Gosal SK, Walia SS. Integrated
application of bio-fertilizers with different
fertilizers affects soil health in pea crop.

Chem Sci. Rev. Lett. 2017;6(23):1646-
1651.
Moreira HS, Lima CF, Vicente SG.

Examining executive dysfunction with the
Institute of Cognitive Neurology (INECO)
Frontal Screening (IFS): Normative values
from a healthy sample and clinical utility in
Alzheimer’'s disease. J. Alzheimer’'s Dis.
2014,42:261-73.

Bhat TA, Gupta M, Ganai MA, Ahanger
RA, Bhat HA. Yield soil health and nutrient
utilization of field pea (Pisum sativum L.)
as affected by phosphorus and
Biofertilizers under subtropical conditions
of Jammu International Journal of Modern
Plant and Animal Science. 2013;1(1):
1- 8.

31

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Rather SA, Hussain MH, Sharma ML.
Effect of biofertilizers on growth yield and
economics of field pea (Pisum sativum L.).
International  Journal of  Agricultural
Science. 2010;6(1):65-66.

Afifi MHM, Mohamed MF, Shaaban HA.
Yield and nutrient uptake of some faba
bean varieties grown in newly cultivated
soil as affected by foliar application of
potassium humate. J. of Plant Production.
2010;1(2):77 - 85.

Verlinden G, Pycke B, Mertens J,
Debersaques F, Verheyen K, Baert G,
Bries J, Haesaert G. The application of
humic substances results in consistent
increases in crop yield and nutrient uptake.
Journal of Plant Nutr. 2009;32:1407-1426.
Barakat MAS, Osman A. Sh, Samida WM,
Gyushi MAH. Influence of potassium
humate and ascorbic acid on growth yield
and chemical compostion of common bean
(Phaseolus wvulgaris L.) grown under
reclaimed soil conditions. Inter J. of
Academic Res. 2015;7(1):192- 199.
Alakhdar H. H; Shaban Kh. A, Esmaeil M.
A. and Abdel Fattah A. K. (2020). Influence
of organic and biofertilizers on some soil
chemical properties wheat productivity and
infestation levels of some piercing-sucking
pests in saline soil. Middle East J. Agric.
Res 9(3):586-598

Cottenie A, Verloo M, Kiekens L, Velgh G.
and Camerlynch R. Chemical analysis of
plants and soils lab. Anal Agrochem State
Univ. Ghent Belgium. 1982;63.

Page AL, Miller RH, Keeney DR. Methods
of soil analysis. Il Chemical and
Microbiological  properties. 2nd  Ed.
Madison Wisconsin. U.S.A; 1982.

Brunner PH, Wasmer HR. Methods of
analysis of sewage sludge solid wastes
and compost. W.H.O. International
Reference Center for Wastes Disposal (H-
8600); 1978.

Chapman HD, Pratt PF. Methods of
analysis for soils plants and waters. Univ.
California  Div.  Agric. Sci. Priced
Publication Oakland; 1961.

Bates LS, Waldren RP, Teare ID. Rapid
determination of proline for water stress
studies. Plant and Soil. 1963;39:305-307.
Gomez KA, Gomez AA. Statistical
procedures for agriculture research (2 ed.).
John Wiley and Sons Inc. New York; 1984.
Ahmed HM, Fatma RM, Ismail SH.
Effectiveness of humic acid application
improving saline soil properties and fodder



23.

24,

25,

26.

27.

28.

29.

30.

31.

32.

Shaban et al.; Int. J. Plant Soil Sci., vol. 35, no. 7, pp. 17-33, 2023; Article no.lJPSS.98009

beet production. J. Soil Sci. and Agric. Eng
Mansoura Univ. 2016; 7(9):623-634.
Shaban Kh. A, Omar MN. Improvement of
maize yield and some soil properties by
using nitrogen mineral and PGPR group
fertilization. Egypt J. Soil Sci. 2006;46
(3):329 — 342,

Abou El-Yazied A, El-Gizawy AM, Khalf
SM, El-Satar A, Shalaby OA. Effect of
magnetic field treatments for seeds and
irrigation water as well as N P and K levels
on productivity of tomato plants” Journal of
Applied Sciences Research. 2012;8(4):
2088-2099.

Abdel- Fattah AK, Esmaeil MA. Effect of
pre-sowing magnetic treatment of maize
seeds on its productivity and on some soil
properties. Asian J. of Plant and Soil Sci.
2022;7(1):262 — 272.

Ouni Y, Ghnaya Y, Montemurro F, Abdelly
Ch, Lakhdar A. The role of humic
substance in mitigating the harmful effect
of soil salinity and improve plant
productivity. Inter. J. of Plant Production.
2014,8(3):354- 374.

Sushila A, Yadav BL, Devi Bh. G, Singh
JB. Effect of soil salinity phosphorus and
biofertilizers on physical properties of soil
yield attributes and yield of cowpea [Vigha
unguiculata (L.) Wilczek] Journal of
Pharmacognosy and Photochemistry.
2017;6(4):1691-1695

Khadafy HA, Ahmed MAA, Abdel- Azeem
SM. Impact of mineral fertilizers with or
without bio-fertilizers or potassium humate
on some soil properties yield and quality of
pea plants wunder salt affected soil
condations. Agric. Chem and biotechn.
Mansoura Univ. 2019;10 (1):19 -27.
Hassan AE. Effect of potassium humate on
growth and productivity of Egyptian lime
trees (Citrus aurantifolia Swingle) under
salt stress conditions. J. Agric. Res. Kafr
El-Sheikh Univ. 2016;42(4):494- 505.
Ratushnyak AA, Andreeva MG, Morozova
OV, Morozov GA, Trushin MV. Effect of
extremely high frequency electromagnetic
fields on the microbiological community in
rhizosphere of plants. Int. Agrophysics.
2008;22:71-74.

Shaban Kh. A, Attia AM. Evaluation of bio-
and chemical fertilizers applied to corn
grown on a saline sandy soil. Minufiya J.
Agric. Res. 2009;34(3):1311 — 1326.
Hussein Kh, Hassan AF. Effect of different
levels of potassium humates on the
nutrient content plant growth and soil

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

properties under conditions of salinity. Soil
and Water Res. 2011; 6 (1):21- 29.
El-Galad MA, Sayed DA, EI-Shal RM.
Effect of potassium humate and compost
applied alone or in combination with
Sulphur on soil fertility and faba bean
productivity under saline soil conditions. J.
Soil Sci. and Agric. Eng Mansoura Univ.
2013;4(10):1139 — 1157.

Balouchi HR, Sanavy SAMM.
Electromagnetic field impact on annual
medics and dodder seed germination. Int.
Agrophysics. 2009;23:111-115.

Alakhdar HH, Abou-Setta MM, Ghareeb
ZE, Shaban Kh. A. Enhancing soybean
defense mechanism against certain
piercing-sucking pests and its growth
parameters under water deficit stress by
exposing seeds to three magnetic field
exposure durations. Inter. J. of Entomology
Rese. 2022;7(2):583 — 590.

Montaser FA, Mamdoh EI, Kadry MM.
Induction of systemic resistance of
benzothiadiazole and humic acid in
soybean plants against fusarium wilt
disease. J. Microbiology. 2011;39 (4):290-
298.

Khalil HMA, Afifi MMI, El-Akshar YS, El-
Sayed GAM. Effect of bio-organic fertilizers
on barley plants in saline soil. Journal of
Applied Sciences Research. 2013;9(8):
5337- 5343.

Awaad MS, EI-Shazly MA, Deshesh
THMA. Effect of potassium humate and
phosphorus fertilization on faba bean
plants of yield and its content of nutrients.
Monoufia J. Soil. Sci. 2020;5 (10):161-
171.

Nassar KEM, El-Shaboury HA, Sonbaty
AE. Influence of some potassium humate
application methods and mineral
fertilization of nitrogen and phosphorus on
soybean yield and quality. Monoufia J. Soil
Sci. 2021;6 (May):133 — 145.

Malik MA, Cheema MA, Khan HZ. Growth
and vyield response of soybean (Glycine
max L.) to seed inoculation and varying
phosphorus levels. Journal of Agricultural
Research. 2006;44(1):47-53.

Podlesny J, Pietruszewski S, Podlesna A.
Efficiency of the magnetic treatment of
broad bean seeds cultivated under
experimental plot conditions. Int.
Agrophysics. 2004;18 65-71.

Afzal I, Saleem S, Skalicky M, Javed T,
Bakhtavar MA, Haq Z, Kamran M, Shahid
M, Saddiq MS, Afzal A, Shafgat N,



43.

44,

45,

46.

47.

Shaban et al.; Int. J. Plant Soil Sci., vol. 35, no. 7, pp. 17-33, 2023; Article no.lJPSS.98009

Dessoky ES, Gupta A, Korczyk-Szabo J,
Brestic M, Sabagh AEL. Magnetic field
treatments improves sunflower vyield by
inducing physiological and biochemical
modulations in seeds. Molecules. 2021;26
1-14.

Afifi MI, El-Akshar YS, Zaen YIM, Abd
Elrahan RAM. Response of faba bean
plants to organic amendments on
calcareous soil. Egypt. J. Microbial.
2017;47 May:128 — 143.

El-Naggar AH. Effect of bio fertilizer
organic compost and mineral fertilizers on
the growth flowering and bulbs production
of narcissus tazetta I. J. Agric. and Env.
Sci. Alex. Univ Egypt. 2010;9(1):24 -
52.

Rizk AH, Mashhour AMA. Effect of foliar
application with potassium humate on
growth and uptake of some nutrients by
wheat and broad bean plants. Egyptian
Journal of Soil Science. 2008;48:457-465.
Rathore DS, Parothit HS, Yadav BL.
Integrated phosphorus management on
yield and nutrient uptake of urdbean under
rainfed conditions of Southern Rajasthan.
Journal of Food Legume. 2010;23:128-
131.

Dekhane SS, Khafi HR, Raj AD, Parmar
RM. Effect of bio fertilizer and fertility levels

48.

49.

50.

51.

on vyield protein content and nutrient
uptake of cowpea [Vigna unguiculata (L.)
Walp.]. Legume Research. 2011;34:
51-54.

Zaghloul RA, Abou Ali HE, ElI-Meily RM,
Mohamed TE. Improvement of growth and
yield of pea plants using integrated
fertilization management. Universal
Journal of Agricultural Research. 2015;
3(4):135-143.

Verma R, Maurya BR. Effect of bio-
organics and fertilizers on vyield and
nutrient uptake by cabbage. Annals of
Plant and Soil Research. 2013;15:35-
38.

Shafeek MR, Mohmoud AR, Ali AH, Hafez
MM, Singer SM. Effect of different levels of
potassium applied with foliar spraying of
yeast on growth yield and root quality of
turnip under sandy soil conditions. Int. J.
Curr. Microbiol. App. Sci. 2015;4(10):868-
877.

Yamika WSD, Aini N, Setiawan A,
Purwaningrahyu RD. Effect of gypsum
and cow manure on Yyield proline
content and K/Na ratio of soybean
genotypes under saline conditions. J.
Degrade. M.n Land Manage. 2018;5:1047-
1053.

© 2023 Shaban et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/98009

33


http://creativecommons.org/licenses/by/4.0

