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Abstract
Bean (Phaseolus vulgaris L.) is considered one of the most important legume crops in Egypt. It is used for human

consumption as a good source of vegetarian protein. Hence, a field experiment was done by used bean (Phaseolus
vulgaris L.).CV Bohera during the season of 2015 at the Agricultural Experimental Station, Mansoura University, Egypt
to study the effect of compost,mineral fertilizers and foliar application of some micronutrients on mineral composition
of bean plant as well as grain components (total Carbohydrate% and Crude Protein content%). Complete block design
with four replicates and nine treatments was used in this study. Treatments were Control, NPK100 %, NPK75 %,
NPK100 %+ Compost, NPK75% +Compost, NPK100% Manni plex beans, NPK75 % + Manni plex beans, NPK100 %+
compost + Manni plex beans, NPK75%+ compost + Manni plex beans. The obtained results showed that over
treatments under study superior and significant increase was recoded with the treatment of NPK 100% +compost +
Manni plex beans compared with other treatments. Thus, foliar application of Fe, Zn, B and Mn with other
amendments led to positive increases of macronutrients (N, P and K) and micronutrients (Fe, Zn and Mn)

concentration in leaves, stem and root of bean, In addition to, all tested treatments significant improved seeds
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1. Introduction

Bean (Phaseolus vulgaris L.) is one of the most important vegetables, fresh market and seeds crop
in the world. Bean seeds contain high amounts of proteins, minerals, and vitamins. In Egypt, beans

plant plays a chief role as one of the strategic crops due to it’s important for soil fertility, its

Vol.13 (1), Jun 2022



mailto:hassin.makhlof@su.edu.ly

Effect of Compost, Mineral Fertilizers and Foliar Application. .....

income to the farmers, human nutrition as a rich source of vegetarian protein, animal feeding, and
industry purposes [1]. It represents around 60000 feddans (feddan = 0.4 hectare), of Egyptian
cultivated area with overall production of 28530 tons [2].

Soil amendments known as any organic and inorganic substances mixed into the soil for achieving
a better soil constitution which can be physical, chemical or biological properties to allow healthy
crop growth [3]. Compost is an aerobically decomposed organic material consequent from plants
and animal sources by mesophilic and thermophilic microorganisms [4].Using compost by a rate of
20 and 80 ton. ha!,especially with 80 ton.ha™' to soil increased plant nutrient uptake and elements
movement in soil which reflex a positive effect on plant growth [5]. In a study by [6] reported that
soils fertilized with composts showed an increases in quantity (TOC) and quality (humic acids) of

organic matter compared to inorganically fertilized soil.

Nitrogen, phosphorus and potassium are essential nutrients, especially for legumes, phosphorus
and nitrogen can play a key role in improving plant growth and phosphate uptake efficiency by
releasing phosphorus from rock or tri-calcium phosphate [7]. Similarly, Potassium is one of the

major elements in plants. Thus, there are relationship between yield and potassium applications.

[8] Studied the effect of organic matter (humic acid 20 g/l) on growth and chemical composition of
snap beans plant cv. The obtained results indicated that application of humic increased (plant
height, number of leaves and branches/plant, leaf area as well as dry weight of shoots and roots),

and in shoots, P, K, Ca, Mg, Zn and Fe concentrations significantly increased in leaves.

In cultivated areas, the use of organic fertilizers together with inorganic fertilizers, compared to the
addition of organic fertilizers alone, increases production by improving physical, chemical and
biological properties of soil. Application of organic matter provides nutrients such as N, P, K and
Ca to the soil, improve aggregate stability and enhance water holding capacity as well as helps the
soil to maintain good tilth and thereby better aeration for germinating seeds and plant root

development [9,10].

Bean are very sensitive to soil deficiency of micronutrients because of their involved in the key
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physiological processes of photosynthesis and respiration. and their deficiency can impede these
vital physiological processes and consequently limiting yield gain. For example, iron (Fe) plays a
crucial role, being a cofactor of enzymes of the reductive assimilatory pathway as well as
Manganese (Mn) plays an essential role in photosynthesis, net assimilation and relative
growth[11].[12] Reported that "When leaf or shoot zinc concentrations are below 15 mg/kg tissue,
plants show very quick reductions in growth and a severe decline in yield and the leaf
concentrations of soluble protein and yield of crop plants”. The main aim of this study was to
examine the influence of compost, mineral fertilizers and foliar application of micronutrient on
nutrients concentrations of bean (Phaseolus Vulgaris L.) in clay loam soil as well as yield
components.

2. Materials and Methods

Field experiment was performed during the 2015 growing season at the Agricultural Experimental
Station Mansoura University, Egypt, to investigate concentrations of some macronutrient and
micronutrient of bean (Phaseolus Vulgaris L.) by using compost, mineral fertilizers and foliar

application of micronutrient under alluvial soil conditions.
2.1 Analysis of compost

The compost was used as organic fertilizers in this study, it was added at a rate of 20 m® fed™. The
compost was taken from Horticulture Department, Mansoura University, according to [13]
,analysis of compost is shown in table (1).

Table .1 Analysis of compost

EC pH oM ocC TN C/IN TP TK SP
Parameters 1:10 1:10 a/kg o/kg o/kg ratio o/kg | g/kg %

3.69 6.09 382 222 13.9 16:1 51 4.5 178

2. 2 Samples and analysis of soil and plant.

Soil samples were taken at the harvest from each plot and then were taken to the laboratory to be

air dried, grinned and passed through 2 mm sieve and stored for soil analysis. Soil analyses is
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revealed in table (2).

Table 2. Analyses of the experimental soil.

Mechanical analysis Texture Physical and chemical properties of tested Avail. nutrients
(%) soil. (Parameters) mg/kg
Sand | Silt | Clay EC dS/m pH SP O.M | CaCOs | N P K
Clay loam 1.5 1:25 | (%) | g/kg (%)
30.33 | 35,51 | 34.16 1.07 8.12 62.5 17.3 4.16 46.5 | 10.14 | 150.3

Plant samples were taken at two stages, the first at the vegetative growth stage (the whole plant
was taken to analysis) and the second was at the harvest stage, where leaves, straw, roots and seeds
were separated, and stored for analysis. Plant samples were taken from each plot, after that the
plant parts were dried at 70 C° and the dry weight was recorded. The plant parts were grinned to
fine powder and 0.2 g was wet digested with a mixture of sulfuric acid (H.SO4) and perchloric acid
(HCIO4) for the different analysis (i.e. N, P and K).

The N, P, and K(%) and Zn, Mn and Fe (mg/kg) concentrations were determined in oven dry plant
samples at booting in the whole plant and at harvest in both separated organs of leaves, straw, roots
and seeds. N, P and K nutrients were measured in the digestive extract and their percentage were

calculated on oven dry matter. Minerals estimation were performed as follow:-
*  Nitrogen was determined by the micro-kjeldahl method as aforementioned by [14].

«  Phosphorus was determined colorimetrically at a wavelength of 660nm using stannous

chloride reduced molybedo phosphoric blue color method, described by [13].
«  Potassium was determined using Gallen Flam photometer as described by [13].

*  Micronutrients (Zn, Mn and Fe) were measured by these elements in digest resting from
HNOs acid in the digested plant samples using an Atomic Absorption Spectrophotometer

according to [15].
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2. 3 Total carbohydrates %

It was determined according to [16].
2. 4 Protein content and Vitamin C (V.C)

Protein content in grains was calculated by multiply N percentage by 6.25 according to
Association of Official Analytic Chemists [17].

2. 5 Mineral Fertilizers

Nitrogen fertilizers were ammonium sulphate (NH.).SO4 added at a rate of 100 Kg N fed? as
recommended dose at two equal doses and slow-release fertilizer (sulfur coated) added by rate of
50 kg.fed? sulfur coated. The recommended dose of phosphorus and potassium fertilizers were
applied as superphosphate ( 6.7% P20s) and potassium sulphate (39.7% K:O) at the rates of 200
Kg P20s fed™ and 50 Kg K0 fed?, respectively.

2. 6 Foliar Application of Micronutrients (Manni plex beans)

Manni plex beans play an important role in the flowering process through the success of the
process of germination of pollen and the growth tube vaccine and thus the success of the holding
flowering and fertilization and install it. Manni plex beans contains Zn 2.5%,Mn 3.5% , Fe 0.36%
B 0.24% and add to soil at rate 2-4 L/ feddan.

2. 7 Experimental design and data analysis

The experimental design was complete block design with 4 replicates and 9 treatments (36 plots),
each plot 1.4m x1.2m= 1.68m? cultivated with 32 plants. Main plots were (Control, NPK 100 %,
NPK 75 %, NPK 100 %+ Compost , NPK 75 % + Compost, NPK 100 % Manni plex beans, NPK
75 % + Manni plex beans, NPK 100 %+ compost + Manni plex beans, NPK 75 %+ compost +

Manni plex beans).

All data were Statistically analysis according to [18] using CO-STAT-C computer software
package. The least significant difference (L.S.D) at (0.05) level of probability was used compare
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the treatments values.

3. Results and Discussion

3. 1 Effect of compost, mineral fertilizers and Manni plex beans on N, P, K

%, Fe, Mn and Zn mg/kg D.W in leaves of beans plant.

Data in table (3) revealed that at treatments under study superior and significant increased on
control which gave higher values compared to control for NPK contents in leaves. In this respect,
the treatment of NPK 100% +compost + Manni plex beans achieved the highest values, nutrient
contents (NPK) were recorded 4.11 % , 0.465 %, and 3.12 % respectively in leaves of beans, while
the control gave the lowest values, recorded 3.39 % 0.379 and % 2.37 % of NPK respectively.
These results are in harmony with those found by [19] ,who reported that increased leaves
contents of N and K of snap beans plants by adding (100 kg N ha™*) may be due to improve the soil
physical and chemical properties by presence of higher levels of nutrient released of organic
matter, as well as[20] reported that application of combinations between compost manure and
mineral nitrogen fertilizer increased NPK content in leaves of pea plant.

Data in table (3) showed that all test treatment significant improved micronutrients (Fe, Mn and
Zn) mg/100g dry weight (D.W) in leaves of beans plant. Over the control plant decreased
micronutrients content in leaves which recorded the lowest values 227.4 ,34.8 and 81.8 mg/kg dry
weight, respectively in leaves of beans plant. On the other hand, the interaction between
NPK100%-+compost+ Manni plex beans, treatments resulted the highest values of Fe, Mn and Zn
(262.7 ,61.5 and 109.2 mg/kg) D.W in leaves.. These results agreement with the findings of [21]
who referred that "Fe, Zn and Mn contents increased significantly with the foliar spray of Manni-
Plex and amino acids treatments with the highest effect recorded with the highest Manni- Plex
concentration". [12].reported that foliar application of Zn or B led to positive increases of
macronutrients (N, K and Ca) and micronutrients (Zn, B and Cu) concentration in bean leaves,.
Similarly [22] found that micronutrients, particularly Zn, Fe and Mn applied by foliar spraying

were significantly increased the vegetative growth and content of micronutrients on leave plant.
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Table 3. Effect of compost ,mineral fertilizers and Manni plex beans on N%, P%, K %,
Fe,, Mn and Zn mg/kg D.W in leaves

Leaves

Treatments N P K Fe Mn Zn

mg/kg mg/kg| mg/kg
% % %

D.W D.W D.W

Control 339 0.379 2.37 227.4 34.8 81.8

NPK 100% 3.49| 0.396 2.53 237.1 41.2 88.8

NPK 75% 3441 0.391 243 231.9 37.8 85.1

NPK 100%+ compost 3.75| 0417 2.70 247.7 48.3 96.3

NPK 75% + compost 3.66 | 0.407 2.60 241.8 44.2 92.9
NPK 100%+ Manni plex beans 3.92| 0.440 291 257.9 56.0 102.5
NPK 75 %+ Manni plex beans 3.84 0.430 2.80 252.9 51.9 99.8
NPK100%-+compost+ Manni plex beans| 4.11 0.465 3.12 262.7 61.5 109.2
NPK75 %+compost+ Manni plex beans | 4.01 0.453 3.00 258.9 59.0 106.2

F test ** ** ** ** ** **

LSD at59% 0.08| 0.006 0.06 10.4 0.8 0.8

3. 2Effect of compost, mineral fertilizers and Manni plex beans on N,

P, K%, Fe, Mn and Zn mg/kg D.W in stem of beans plant.

Data tabulated in table (4) presented that under effect of treatment mineral fertilizers, Manni plex
beans and compost, the control achieved the lowest values on macronutrients (NPK) in steam of
beans compared other treatments, followed by NPK75 %-+compost+ Manni plex beans tretment.
While treatment NPK100%-+compost+ Manni plex beans was the superior one in this respect,
recorded 1.10 % ,0.132 % and 0.97 % of NPK. these results agreement with [23] who stated that
compost treatments enhanced growth and increased N, P, K in leaves and stem of Snap Beans.
Also [24] reported that addition organic and inorganic to beans plant enhanced properties of plant
and content P in all plant (stem, leaves and roots). The increased potassium in stem of beans may
be due to compost stimulate plant growth and increased macro and micro nutrients adsorption and

improved content NPK in plant [25].

Data in table (4) showed that all treatments significant increased studied micronutrients over
control in stem of beans plant .The control decreased Fe, Mn and Zn on roots which presented 44,
6.9 and 16.3 mg/kg D.W .Whereas the treatment of NPK100 % + compost+ Manni plex beans
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gave the highest values 53.3, 12.7and 24 mg/kg D.W respectively in stem of beans plant. These
results are in approval with [26]who found that the application of different Fe sources increased
beans Fe concentration [27] noted that applied high zinc concentration in pea plant increased Zn in
stem [28] mentioned that under foliar application of organic-chelate fertilizers ,plant tissue
concentrations of macro-and micronutrients including N,P ,Mg, Fe, Mn, Zn and some other
nutrients are expected to increase.
Table 4. Effect of compost ,mineral fertilizers and Manni plex beans on N, P
K %, Fe,, Mn and Zn mg/kg D.W in stem

Stem
Fe Mn Zn
Treatments N P K

% % % mg/kg mg/kg | mg/kg
D.W D.W D.W

Control 0.49| 0.069| 0.36 44.0 6.9 16.3

NPK 100% 0.65| 0.091| 0.52 46.1 8.3 18.3

NPK 75% 0.56| 0.082| 0.46 45.1 7.7 15.1

NPK 100%+ compost 0.80| 0.104| 0.69 48.6 9.9 19.8

NPK 75% + compost 0.73| 0.099| 0.62 47.1 9.0 18.6

NPK 100%+ Manni plex beans 0.96| 0.123| 0.84 51.0 10.9 23.0
NPK 75 %-+ Manni plex beans 0.89| 0.115| 0.77 49.5 10.4 20.8
NPK100%-+compost+ Manni plex beans 1.10| 0.132] 0.97 53.3 12.7 24.0
NPK75 %-+compost+ Manni plex beans| 1.04| 0.127| 0.93 52.2 11.9 22.4

F test ** ** ** i el wx

LSD ats% 0.07 | 0.006| 0.05 0.9 0.5 0.7

3. 3 Effect of compost, mineral fertilizers and Manni plex beans on N,

P, K%, Fe, Mn and Zn mg/kg D.W in roots of beans plant.

Concerning the effect of different treatments on NPK on roots of beans plant in table (5) showed
that control significant decreased on NPK in roots. Nitrogen ,phosphorus and potassium were
reported 1.51%, 0.134 % and 0.60 % and the highest values of NPK content in roots of beans was
with the treatments NPK100 % +compost + Manni plex beans were recorded 1.96 % 0.252 and
1.19 % in season, followed in order by NPK75 %-+compost+ Manni plex beans and NPK100%+
Manni plex beans. These results are in line with[29]who found that organic matter with nitrogen
fertilizer increased roots dry weight and macronutrients in roots of legume spices. [30] mentioned

that applied phosphorus fertilizer on soybeans increased uptake P on roots compared control
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plant.[31] Studied applied chemical fertilizers NPK and micronutrients Fe ,Zn and Mn on pea

plant, and found that NPK content in roots may be due to the effect of fertilizers.

Data presented in table (5) showed that all treatments significantly increased Fe, Mn and Zn
contents on roots compared with the control, then the treatment of NPK 75%. On the other hand,
the combination of NPK100%-+compost+ Manni plex beans treatment resulted the highest value of
micronutrients (Fe, Mn and Zn) contents on roots of bean plant. It was recorded 132.4, 29.8, 53.9
mg/kg. D.W respectively. These results agree with results of [10]who stated that as a result of
micronutrients foliar applications ,the characters of root and shoot significantly affected . [32]
Found that Fe increased in root nodulation and soil under effect compost on beans plant compared
to control. [33] Reported that applied nitrogen fertilizers with organic matter improved content Mn
and Zn and other elements in roots and all organs of vicia faba plant.
Table 5. Effect of compost ,mineral fertilizers and Manni plex beans on N, P
,K % Fe,, Mn and Zn mg/kg D.W in roots

Roots
Treatment N P K Fe Mn Zn
% % % mg/kg mg/kg| mg/kg
D.W D.W D.W
Control 151| 0.134 0.60 | 114.0 17.3 39.8
NPK 100% 1.64| 0.144 0.77 118.7 20.9 43.3
NPK 75% 158 | 0.142 0.66 116.3 18.9 41.4
NPK 100%+ compost 1.77| 0.160 0.93 122.7 235 46.9
NPK 75% + compost 1.70 0.154 0.80 120.3 22.6 45.1
NPK 100%+ Manni plex beans 1.86 0.179 1.07 128.0 27.1 50.2
NPK 75 %+ Manni plex beans 1.79 0.174 0.96 124.9 24.3 48.6
NPK100%-+compost+ Manni plex beans 1.96 0.252 1.19 132.4 29.8 53.9
NPK75 %-+compost+ Manni plex beans 1.87 0.187 1.14 129.9 28.5 51.17
F test ** e wx el el il
LSD ats% 0.06 | 0.553 0.04 0.9 3.4 0.7
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3. 4 Effect of compost, mineral fertilizers and Manni plex beans on N,
P, K%, Total Carbohydrate %, Crude Protein content% and Vitamin
C.mg/100g on seeds of beans plant.

Data presented in table (6) showed that all treatments significant increased NPK content in seeds.
The highest values of nitrogen content on seeds was with the treatments NPK100%-+compost+
Manni plex beans which recorded (3.88%) ,the same results found with Phosphorus (0.420 %) and
potassium (3.01 %). While the control and the mineral fertilizer with rate of 75% resulted the
lowest value. These results are in approval with [34] who reported that combination between
organic matter fertilizer and chemical fertilizers increased potassium content on seeds of beans
plant. Also, [10] found that the mixed foliar treatment (Fe+Zn+B) were higher 13.3% for
seeds/pod to 25.7% for seed yield/plant.

Table 6. Effect of compost, mineral fertilizers and Manni plex beans on N, P, K %,
Total Carbohydrate % ,Crude Protein content% and Vitamin C .mg/100g in seeds

Seeds
Treatments. Total C. Vitamin C
N% | P% | K% | Carbohydrate | Protein | mg/100g
% content
Control 2.81 | 0.344 | 2.05 38.31 17.65 19.34
NPK 100% 3.13 | 0.362 | 2.30 41.62 19.54 21.95
NPK 75% 2.99 | 0.351|2.16 39.87 18.69 20.74
NPK 100%+ compost 3.35 | 0.378 | 2.55 44.79 20.92 24.50
NPK 75% + compost 3.25 (0.373| 2.39 45.02 20.33 23.27
NPK 100%+ Manni plex beans 3.58 | 0.403| 2.82 47.62 22.44 27.43
NPK 75 %+ Manni plex beans 3.50 | 0.394 | 2.65 47.97 21.86 25.87
NPK100%-+compost+ Manni plex beans| 3.88 | 0.420 | 3.01 50.60 24.23 38.34
NPK75 %-+compost+ Manni plex beans | 3.74 | 0.409 | 2.65 49.73 23.35 30.05
F test S - o o
LSD ats% 0.09 | 0.006 | 2.91 2.35 0.54 0.59

Micronutrients play a key role on seeds components. Data in table (6) showed that all studied
treatments significant increased, particularly with the interaction of NPK100%-+compost+ Manni

plex beans treatments.[35] Examined the effect of used micronutrients on yield components of
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bean (Phaseolus vulgaris) and they found that grain yield had significant correlation to Zn and Cu
of leaves. Results in table (6) showed that treatments had positive effect on V. C mg/ 100g on
seeds and the highest values in experiment was NPK100% +compost + Manni plex beans it
recorded 38.34 mg/ 100g. While control was recorded the lowest values 19.34. The results are
agreed with those obtained by .[36] found that applied Zn on beans plant increased content of

vitamin of seed.

4, Conclusion

Bean (Phaseolus vulgaris L.) is a present regarded as one of the most important vegetables grown
in Egypt. A field experimental was carry out in the season of 2015 using nine treatments of organic
(compost) , mineral fertilizer and foliar application of micronutrients with their interaction to study
the effect of studied treatments on some of macro and micronutrients concentrations of Bean
(Phaseolus vulgaris L.) as well as seed components. It can be concluded that the use of manni-plex
as foliar application of micronutrients with compost and NPK fertilizer led to an increase in
concentrations of macro and micronutrients in both vegetative growth and components of grain,
this effect may be attributed mainly to the vital physiological roles in plant cells which promote the

concentrations of plant nutrients.
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