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Two field expereriments were carried out on sandy soil at a private farm, at EI-Shaarawey Village, El Bustan Region, El
Behira Governorate located at lat. 30° 43' 22.01"N, long. 30° 13' 44.50" E. during two consecutive seasons at 2012/2013 and
2013/2014.The study was to assess the influence of appling K as soil addition alone or in combination with K foliar application
and foliar applied humic substances (HS) at two rates (1 and 2 g/L) in absence or presence of foliar applied molybdenum (6 ppm)
on the yield productivity of faba bean plants (C.V Nubaria 1). The results could be summarized in the following points:Data
inferred that molybdenum had a significant promotive effect on weight of pods/plant, 100-seed weight, straw, pod and seed
yields. Also, the data indicated that content of N%, K% and their uptake , as well as protein% were significantly increased due
to foliar application of molybdenum .Soil application of the half recommended rate(HR) of K with foliar spray of HS (1 or 2 g/L)
or 1% potassium sulphate, irrespective of molybdenum treatments, gave the most positive effect on yield, its components, and
uptake of N,P and K in seeds compared to sole application of full or half recommended rate with no significant differences in
most cases.The highest pod or seed yield as well as weight of pods/plant were achieved by application of 50%-K along with
foliar HS (1g/L) while, the highest 100-seed and straw yield were recorded by using HS (2g/L). The interaction effect on the
studied characters notably appeared in the triple treatment of K-50% as soil addition with foliar application of humic substances
at rate (1g/L) and molybdenum (6 ppm) which was superior to others and achieved the significant effect on 100-seed weight,
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straw yield, N%, P% ,K% and protein %, as well as N, P and K uptake.

INTRODUCTION

Faba bean (Vicia Faba) is nutritionally an important
vegetable crop all over the world, containing 20-36%
protein for human and animal consumption. In Egypt,
faba bean is considered the principal winter leguminous
crop used as a source of protein. In addition, faba bean
plants improve soil fertility by providing a substantial
input of N fixation.

The sandy soil texture is properties with much
reduced organic matter, low water holding capacity and
high nutrient losses by leaching, and these tend to
decreased of macro and micro-nutrient in arid and
semiarid regions. In addition unbalanced programs of
mineral fertilization depend on the application of huge
amounts of N, P and reduced amount of K-mineral
fertilizers, to meet the nutritional needs of heavy
agriculture policy that used high yielding new crop
varieties. As well as, decrease of organic matter content
in soil. Potassium is the play important cation not only
in regard to its content in plant tissues but also with
respect to its physiological functions. K has positive
effect on the water relationships in plants, regulating
such aspect as the osmotic pressure cell turgor and the
functioning of the stomata apparatus. It also improves
the N management and plant immunity to the biotic
stress (Cakmak, 2005).

Potassium fixation in soil clay minerals and the
greater demand for potassium by modern high yielding
cultivars are also the causes of potassium deficiency in
soils (Oosterhuis, 1998). This situation has been further
aggravated by rising prices of potassium fertilizers.
Potassium deficiency at the initial stage of plant
development significantly disturbs the distribution of
assimilates between the aboveground organs and roots
(Marschner, et al.1996) and it has negative effect on the
processes of atmospheric N, fixation (Lifang ,et al.2000
and Mona, et al., 2011).

Investigation efforts have been concentrated to
improve the fertilizer use efficiency by employing

various techniques including foliar fertilization.
Roemheld and El-Fouly (1999) indicatied that nutrient
uptake by roots can be a limiting factor to achieve
adequate growth and optimal yield. This can be the case
during critical periods of plant development or during
environment conditions. Under these conditions, foliar
application is advantageous; Oosterhuis (1998) reported
that foliar application of a nutrient might actually
promote the root absorption of the same nutrient.

Molybdenum is a trace element found in the soil
and is required for growth of most biological organisms
including plants and animals. The availability of
molybdenum for plant growth is strongly dependent on
the soil pH, concentration of adsorbing oxides (e.g. Fe
oxides), extent of water drainage, and organic
compounds found in the soil (Reddy et al., 1997).

Humic acid, as a commercial product contains 44-
53% C, 42-46% O, 6-8% H and 0.5-4% N, as well as
many other elements (Larcher, 2003). Humic acid is
improve soil fertility and increases the availability of
nutrients by holding them on mineral surfaces. The
humic substances are mostly used to remove or decrease
the negative effects of chemical fertilizers from the soil
and have a major effect on plant growth (Ghabbour and
Davies, 2001). Humic substances lead to a greater
uptake of nutrients into the plant root and through the
cell membrane (Yilmaz, 2007). Foliar sprays of these
substances also promoted growth, and increased yield
and quality in a number of plant species
(Yildirim,2007), improved growth, yield quality and
significantly increase in the accumulation of P, K, Ca,
Mg, Fe, Zn and Mn in tissues of plants as well as
increased accumulation of N and Ca in roots (Erik et al.,
2000).

In the same respect, Unlu, et al. (2011) and
Abdel-Razzak and EIl-Sharkawy (2013) showed superior
effect for increasing vegetables productivity by spraying
humic acid twice. In addition, Shehata,et al. (2012)
reported that the highest scored plant growth, total yield
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and nutrient values of cucumber plants were recorded
with 1.5 g/l humic acid compared with control.

The objective of this study essentially was to
improve faba bean yield and quality, as well as, the
possibility of reducing costs through reducing the soil
potassium application in sandy soils by using foliar
potassium as a supplementary application and humic
substances with or without molybdenum.

MATERIALS AND METHODS
Two field experiments were carried out at a
private farm at El-Shaarawey Village, El Bustan

Region, EI Behira Governorate located at lat. 30° 43'
22.01"N, long. 30° 13' 44.50" E. during two
consecutive seasons 2012/2013 and 2013/2014 to study
the response of broad bean plants to soil and foliar
fertilization of potassium with humic substances in
absence or presence of molybdenum .

A composite soil samples were taken from the
experimental site before planting to determine some
physical and chemical properties presented in Table (1)
as outlined by Piper (1950) and Page et al. (1982)

Table(1) Some physical and chemical properties of the used soil

Course sand (%) Flrzeo/soe)md (Sokl)t) C(:OI/ZI ;’ Texture C(z%'\;l C?O(/i?s

6.48 83.36 6.23 3.93 Sandy 0.18 1.73

oH (1:2.5) EC(dS/m) in soil Cations (meg/l) Anions (meg/l)

paste ext. ca*™ Mg*™* Na* K* HCO, cr SO,
8.43 0.77 5.62 3.89 7.44 0.85 1.38 5.98 10.44
Macronutrients (mgkg™ soil)
N P K Mo
36.95 3.49 85 0.1

The used experimental design was split-plot
with three replicates. Plot area was 10.5 m? (3.0m X 3.5
m) with five lines. Faba bean seeds, Nubaria 1 cultivar,
were sown at a rate of 80 kg fed” on 9" and 15"
November for the first and second seasons,respectively.
Mo-treatments (without and with Mo) occupied the
main plots, while, potassium treatments represented the
sub plots.

Faba bean plants received three sprays of 1%
potassium sulphate solution (400L/fed) after 30, 45 and
60 days from sowing. Humic substances was foliar
applied with two levels (1 and 2¢/L) as K-
humate(400L/fed) and it was conducted three times;the
first one was after 20 days of planting date and then at
15 days intervals The used humic substances
composed from (85% humic acid, 5% N, 2.8% P ,
12%K(K,0) , fulvic acid 2% ).

Each experiment included 10 treatments which
were divided to two groups related to two molybdenum
treatments occubying the main plot [with or without
foliar application of molybdenum (6ppm) as ammonium
molybdate three times 35,50 and 65 days after planting
(400L/fed)] and the following five treatments
distributed in sub plot:

1- Potassium sulphate(48%K,0) as soil application at

rate of 100kg fed™ (full recommended rate:FR)

2- Potassium sulphate as soil application at

recommended rate HR (50% from FR)

3- Potassium sulphate as soil application at half
recommended rate (HR ) + 1% potassium
sulphate as foliar spray.

4- HR + humic substances 1g/litre.

5- HR + humic substances 2g /litre.

The recommended K rate (100 Kg fed™) as
potassium sulphate (48%K,0) for faba bean plants in
sandy soil was done after thinning. Organic fertilizer
was added at the rate of 20 m® /fed before planting .
The nitrogen fertilizer as ammonium sulphate(20.6% N)

half

was added at rate of 20 kg N fed™ during seedbed
preparation as a stimulatory dose. A basal dose of
calcium superphosphate (15P,0s) was added to each
plot at the rate of 30 kg P,Osfed™ before sowing.

Seeds were treated just before sowing with the
local peat based legume inoculant “Okadin”. The other
cultural practices were carried out according to the usual
methods adopted for faba bean crop.

At harvest, faba bean yield parameters such as :
No of pods/plant, pods dry weight/plant(g), 100- seed
weight , seed vyield (kg/fed.), pods and straw vyield
(kg/fed.) were recorded.

Seed samples from each treatment were taken for
chemical analysis since they were digested using H,SO,
and HCIO, acid mixture (1:1). The digest was then
used to determine N, P and K concentration in faba bean
seeds as described by Chapman and Pratt (1961). Crude
protein content was also calculated by multiplying N%
by 6.25. Yield data were statistically analyzed
according to Snedecor and Cochran (1990)

RESULTS AND DISCUSSION

I-Faba bean yield:

The effect of treatments with potassium and
humic substances in absence or presence of
molybdenum on yield of faba bean and its components
are presented in Table (2). Data indicated that using
molybdenum as foliar application had a significant
promotive effect on weight of pods/plant, 100- seed
weight, straw, pod and seed yields but not No. of
pods/plant. These results could be due to the a positive
effect of Mo on nodule forming in legume crops, since
Mo is an essential component of nitrate reeducates and
nitrogen's which control the reduction of inorganic
nitrate and helps in fixing N2.Thus, Mo is the key to N
fixation by legumes. Also, Mo is required in the
synthesis of ascorbic acid and is implicated in making
Fe physiologically available within plant. So, all these
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factors increase dry matter accumulation. These results
are in consistent with El-Beheidi et al.,(1995) who
reported that foliar application of faba bean plants with
Mo is important under sandy soil condition for
increasing number and length of root In this
connection, Rizk (2003) reported that, Mo has positive
effect on broad bean dry matter yield of straw and seeds
which may be due to the stimulation of N by plants. In
addition, molybdenum at rate 2.0 gmkg™® with seeds
recorded the highest growth parameters for groundnut
compared with control, (Niranjana et al., 2005). Also,
Bhagiya et al.,(2005) showed that molybdenum foliar
was significantly increased pods and seeds yield in
chickpeas and groundnuts . Moreover, Ewa et al.(2004)
reported that the foliar application of faba bean with Mo
at the beginning of flower bud format resulted in a
3%increase in seed weight per plant and seed vyield.
Hala Kandil et al.,(2013) showed that foliar application
of Mo markedly increased pod weight and 100- seed
weight of common bean .

Regarding to the effect of K fertilization, data in
Table(3) declared that the recommended level of K-
fertilizer (100% FR) gave higher values for the seeds
and pods yields and 100-seeds weight of faba bean than
those of the HR. This may be due to that enough
potassium nutrition increased yield and improved the
quality of most crops by stimulating chlorophyll
synthesis and sharing in many vital physiological
processes in the plant (Moussa, 2000).

However, soil application of HR with foliar spray
of 1% potassium sulphate, gave a positive effect on
yield and its components compared with the full or the
half recommended rate of K as soil application. This is
probably due to that foliar spray technique provides the
plants with required nutrients which may one or more of
them were insufficiently supplied through the root
system in such low soil fertile soils. The foliar
application could be considered as the best way to
reduce and maintain necessary fertility levels in plant
root zone and consequently improve plant growth
(Mohammed et al., 2010) .Also, these increase could be
interpreted on the basis of the role of K in improving
plant metabolism, enhamcing plant merstimatic activity
and increasing photosynthesis rate (Mengel and kirkby,
2001).Foliar application of nutrients could improve the
nutrients utilization and lower environmental pollution
through reducing fertilizers added to soil(Abou-El-
Nour,2002). Also, he found that applying 36kg K,O
supplemented with foliar potassium feeding gave the
highest increase in 100- seed weight, number of pods
and seed yield. The positive effect of soil application of
K that supplemented with K foliar feeding on broad
bean yield and its component could be due to the better
K nutrition which improve pod setting and leads to
stimulating the storage capacity for assimilates which in
turn, induce remarkable increase in 100- seed weight
and number of pods/plant.

In addition, foliar K may be a supplemental option
when climatic and soil conditions reduce nutrient uptake
from the soil (Yuncai et al., 2008). In this respect,
Ahmad (1998) stated that spraying nutrients not only
can increase the crop yields but also can reduce the
quantities of fertilizer applied through soil. Furthermore,
Nassar et al.(2005) suggested that faba bean plants
significantly responded to foliar spraying with either P
and K comparing with their soil application. In the same
respect,  El-Shikha et al., (2005) reported that, K-
fertilization must be applied to sandy soil at the rate of
48 kg K,Offed. in sowing, during the vegetative and
flowering growth stages to overcome the disturbance of
nutritional balance in soil and for getting the highest
productivity and the best quality of faba bean plants as
well as attaining the best faba bean seed and straw
yields in sandy soil.

On the other hand, as illustrated in Table (2), the
obtained results indicate that the above yield parameters
were stimulated by consecutive doses of humic
substances with K-50% (HR) soil application and the
highest values were recorded by adding K-50% soil
application with 2g/L foliar spray of humic substances.
The superiority of  the highest levels of humic
substances in enhancing plant growth may be attributed
to its high contents of macro and micronutrients and
presence of plant growth regulators, which are produced
by increased activity of microbes such as fungi,
bacteria, yeasts, actinomycetes and algae (Arancon et
al., 2004 ). These results are in agreement with those
obtained by Afifi et al., (2010) who indicated that foliar
spray with humic acid improved nutrient status and
promoted growth and yield components of faba bean
plants. Moreover, humic substances could improve the
nutrient utilization and lower environmental pollution
through reducing the amount of fertilizers added to soil
(Abou-EINour, 2002). In this regard, Hu and Wang
(2001) mentioned that humic acid used as soil treatment
or as spray at the seedling stage significantly increased
the growth and yield of soybean plants. Similarly to
these results, Gad El-Hak et al., (2012) found that foliar
application of pea plants with humic acid is very
beneficial to the crop growth and yield.

The data in Table (2) show the exhibiting
interaction effect of the used treatments on the studied
characters which is notably appeared in combined
treatments between K-50% as soil application and foliar
application of humic substances at the rate of (1g/L)
with molybdenum which was superior to others and
achieved a significant effect on 100-seed weight , seed
and straw yield. These results indicated that there was a
synergist effect on growth parameters between Mo and
K as well as K fertilizer could enhance the beneficial
effect of Mo on all growth parameters. In this
connection, Abd El-Latif, Amina (2006)reported that
the combined treatment of Mo and K was found to be
the most effective one, and recorded the highest values
of vegetative growth parameters and total vyield.
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(Table 2):The effect of Potassium fertilization along with molybdenum and humic substances on faba bean
yield and its components (Mean of two seasons)

Weight of pods 100 seeds weight Straw yield , Pod yield Seed yield
Treatments(B) No. pods/plant /Plant (g) @ (kg/fed) (Kg/fed) (Kg/fed)
Mo, Mo; Mean Mo, Mo; Mean Mo, Mo; mean Mo, Mo; mean Mo, Mo; Mean Mo, Mo; mean
T, 12.7 13.0 129 61.2 62.0 61.6 91.87 98.37 95.12 2189 2995 2508 1835 1890 1863 1318 1534 1426
T, 12.0 12.3 12.2 57.4 59.7 585 88.10 91.87 89.98 2018 2826 2507 1722 1820 1771 1140 1383 1261
Ts 14.7 13.7 14.2 64.3 653 64.8 93.63 96.17 94.9 2826 2888 2857 1930 1990 1690 1542 1670 1606
Ty 15.0 17.0 16.0 65.7 67.7 66.7 93.97 93.63 93.8 2849 2919 2884 1970 2060 2015 1640 1900 1770
Ts 13.3 14.0 13.7 61.3 62.3 61.8 96.93 103.07 100.0 2963 2851 2907 1840 1900 1870 1717 1771 1744
Mean (A) 135 14.0 62.0 63.4 92.90 96.62 2569 2896 1859 1932 1471 1652
LSD (A N.S 0.7 0.09 326 45 104
(B) 2.0 0.6 0.97 79 24 131
(AB) N.S N.S 1.36 112 N.S N.S

T,- Potassium sulphate as soil addition at 50 kg fed™ (full recommended rate:FR) control
T,- Potassium sulphate as soil addition at half recommended rate (HR)
Ts- Potassium sulphate as soil addition at half recommended rate (HR) + 1% potassium sulphate as foliar application.

T4 HR + humic acid (1g/litre).
Ts- HR + humic acid (2g /litre).
The concentration and uptake of macronutrients in
seeds:

Statistical analysis in Tables (3 and 4) indicated
that N%, K%, protein% but not P%, as well as, N,P
and K uptake were significantly increased due to foliar
application of molybdenum . Data clearly indicate that
in presence of molybdenum, minerals composition in
seeds significantly increased. This may be explained on
the basis of the obtained results by Bhagiya et al.,
(2005) who found that molybdenum at rate 4.0 kg per
ha increased groundnut seeds N, P and K contents.
Molybdenum foliar spray of broad bean plants is
important under sandy soil condition for increasing total
yield and N content in seeds (Metwally et al., 1995)

These results are in harmony with those
obtained by Nadia Gad (2012) who stated that Mo was
significantly increased mineral content in groundnut
seeds. The increment of N content of broad bean plants
by Mo addition may be attributed to the role of Mo in
normal assimilation of N by plants. It is important for
nitrate reeducates enzyme which is essential in the
assimilation of nitrate since it catalyzes the first step of
the reduction of NO; to NH,. Similar results were
obtained by Shehata (2001) and Bayoumi et al., (2002).
Also, the increments of P and K content of broad bean
plants by Mo addition may be attributed to the
improving of N fixing activity of the root nodules and
hence increase the vegetative growth and consequently
increase P,K and other nutrients uptake. Also, Viera et
al., (1998) stated that molybdenum application resulted
in enhanced total nitrogen accumulation in seeds as well
as seeds protein content of phasolus vulgaris compared
with the control. In another study related with different
Mo application in chickpea, Oguz (2004) reported that
the highest protein percentage was obtained from 6 gm
Kg-1 seed Mo application.

Concerning the effect of adding K-50% from
FD as soil application along with foliar spray of 1%
potassium sulphate irrespective of molybdenum , Tables
(3 and 4) clear a positive effect of K- application on the
concentration and uptake of N,P,as well as protein % of
faba bean seeds and this may be due to the role of K in
activating protein synthesizing enzymes and /or

increasing N content in grain which reflected the
increase in the protein content.

These results are compatible with Abou El-
nour(2002) who found that appling 36kg K,0
supplemented with foliar potassium feeding showed the
highest leaf N and K. Furthermore, EI-Shikha et
al.,(2005) reported that potassium fertilization must be
applied to sandy soil at a rate of 48 kg K,O/fed.in three
splitting doses i.e. at sowing, during the vegetative and
flowering growth stages to overcome the disturbance of
nutritional balance in soil and for attaining the best seed
protein yield in sandy soil. It can be noticed that the
foliar application increased the K concentration and the
results showed the benefits of foliar applied plant
nutrients in treatments with half rates of K fertilization
(Paul and Qaiyyum. 2009). Foliar supplements of
fertilizers can compensate for the constraining effect on
nutrients availability and uptake usually presented in the
new reclaimed lands (EI-Habbasha et al.,2012). Besides
, the content of protein in the seed was significantly
dependent on potassium fertilization (Barlong et al.,
2014). EI-Nimr , Hanyiat et al.(1997) .

Lastly, the foliar application is a convenient and
efficient operate and provides a low-cost approach for
correcting K deficiency by allowing low rates frequent
applications (Rolston et al., 1979). The efficiency of
foliar fertilization is higher than that of soil application
because of the supply of the required nutrient directly to
the location of demand in the leaves, and its relatively
quick absorption, Roemheld and El-Fouly (1999).
Thus,the use of macro and micro nutrients through
foliar fertilization is preferable to avoid not only
nutrients fixation in the soil, but also leaching during
irrigation and correct any defecient in the soil.

As shown in Tables (3 and 4), foliar supply of
humic substances from(1 to 2 g/L) with K-50% soil
application progressively increased the percentages of
N, P, K and protein as well as NPK uptake compared
with the sole K treatment . This is probably due to the
role of humic substances in providing the plant with
required nutrients which may one or more of them were
insufficiently supplied through the roots system in such
low fertile soil. The combination between K-50% and
humic substances at the rate of 1g/L gave the highest N,
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P, K and protein contents compared to other treatments.
It is interesting to mention that the high increased
uptake could be explained as results of the remarkable
increase in the seed yield achieved by this treatment.
These results are in harmony with those reported by

Table 3.The effect of Potassium fertilization along with

(Unlu, et al., 2011, Shehata, et al., 2012 and Abdel-
Razzak and El-Sharkawy, 2013). They reported that
there were considerable increases in protein, nitrogen,
phosphorus and potassium contents of legume crop
which fertilized by humic acid

molybdenum and humic substances on

concentrations of N,P,K and protein in faba bean seeds (Mean of two seasons)

Treatments(B) N% P% K% Protein %

Mo, Mo; mean Moy, Mo; mean Mo, Mo; Mean Mo, Mo; Mean
T, 357 453 405 0503 0530 0517 0.72 065 0.69 2233 2833 25.33
T, 390 469 430 0560 0567 0563 0.72 068 0.70 2438 29.31 26.84
Ts 438 494 471 0557 0500 0528 0.70 0.67 0.69 27.98 30.88 29.43
T, 447 462 454 0500 0533 0517 0.69 067 0.68 2792 2885 28.39
Ts 440 431 436 0547 0520 0533 0.68 064 0.66 2750 26.94 27.22
Mean(A) 416 4.62 0.533 0.530 0.70 0.67 26.02 28.86
LS.D (A) 0.35 N.S 0.02 2.25
(B) 0.26 0.03 0.03 1.63
AB 0.37 0.05 NS 2.30

T,- Potassium sulphate as soil addition at 50kg fed™ (full recommended rate :FR) control
T,- Potassium sulphate as soil addition at half recommended rate (HR)

Ts- Potassium sulphate as soil addition at half recommended
T4 HR + humic acid (1g/litre).
Ts- HR + humic acid (2g /litre).

rate (HR) + 1% potassium sulphate as foliar application.

Table 4.The effect of Potassium fertilization along with molybdenum and humic substances on uptake of
N,Pand K in faba bean seeds(Mean of two seasons)

N uptake(Kg/fed) P uptake(Kg/fed) K uptake (Kg/fed)
Treatments(A) Mog Mo, mean Mog Mo, Mean Mog Mo, Mean
T, 47.09 69.56 58.33 6.60 8.13 7.36 9.52 10.0 9.76
T, 44.41 64.97 54.69 6.39 7.83 7.11 8.22 9.40 8.81
Ts 68.91 82.48 75.69 8.59 8.34 8.47 10.85 11.19 11.02
T, 73.11 87.70 80.40 8.18 10.12 9.15 11.33 12.73 12.03
Ts 75.66 76.31 75.98 9.38 9.21 9.29 11.74 11.34 11.54
Mean (A) 61.83 76.20 7.82 8.73 10.33 11.01
L.S.D (A) 4,71 0.11 0.48
B 6.34 0.53 1.02
AB 8.96 0.75 N.S

T,- Potassium sulphate as soil addition of 50 kg fed? (full recommended rate:FR) control
T,- Potassium sulphate as soil addition at half recommended rate (HR).
Ts- Potassium sulphate as soil addition at half recommended rate (HR) + 1% potassium sulphate as foliar application.

T4~ HR + humic acid (1g/litre).
Ts- HR + humic acid (2g /litre).

Moreover, humic substances are mostly used to
remove or decrease the negative effects of chemical
fertilizers from the soil and stimulate the plant growth
by the assimilation of major and minor elements,
enzyme activation and/or inhabitation, changes in
membrane permeability, protein synthesis and finally
the activation of biomass production (Ulukan, 2008).
These results are in line with those obtained by Unlu, et
al (2011), shehata, et al (2012) and Abdel-Razzak and
El Sharkawy (2013).

Regarding the effect of interaction among the
studied treatments on N% , P%, K%, protein% and
NPK uptake, the data given in Tables (3and4) reveal
that there were a significant effect on N% , P% and
protein% as well as N and P uptake in combined
treatments between K-50% as soil application and foliar
application of humic substances at rate (1g/L) with
molybdenum was superior to others , while, the
insignificant decrements in some nutrients could be as a
result of dilution effect. In this connection, Abd El-
Latif Amina (2006) reported that the combined

treatment of Mo and K was found to be the most
effective one and recorded the highest values of seed
protein content, carbohydrates content, N,P,K and Mo
percentage of broad bean plants grown on a sandy soil.

The aforementioned results means that foliar
application of Mo or humic substances not only reduce
the amounts of soil potassium application but also have
a positive effect on yield and its quality.

CONCLUSION

The results revealed the possibility of reducing
farming costs through reducing the amount of soil
potassium fertilizers applied to faba bean through foliar
feeding of potassium, humic substances and
molybdenum in sandy soil to improve the quantity and
quality of faba bean yield.
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