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ABSTRACT: The major goal of this study was to evaluate the impact of organic fertilizer (i.e 

town refuse, biogas and FYM) combined with bio-fertilizer (effective microorganism [EM] and 

the N2 fixer Compomax [CoM] on improveing some physical and chemical properties of sandy 

soil as well as productivity of faba bean –maize cropping rotation, an alternative cropping 

system under sprinkler irrigation system. Two field experiment were conducted at the 

experimental Farm of the Agricultural Research Station, EL-Ismailia Governorate, Agric. Res. 

Centre (ARC), Egypt, during two winter seasons 2014/2015 and 2015/2016 and two summer 

seasons 2015 and 2016. A split plot design with three replicates was employed applied 

treatments, included control mineral fertilizer (recommended dose of N, P & K) (Conventional 

Agricultural) , organic fertilizer town refuse; biogas manure and farmyard manure [FYM] each 

applied alone and\or combined with bio-fertilizers i.e EM and the N2 fixer Compomax [CoM] .  

The obtained results can be summarized as follows: 

Application of Biogas manure combined with EM recorded the highest yield parameters followed 

by FYM application and the lowest one was recorded with that received town refuse, likewise 

the highest available of NPK . Similar trend of available of NPK was also observed with the 

residual crop (maize).  

Application of the tested organic fertilizer improved the physical and chemical properties of used 

soil,[ increasing total porosity (T.P), fine capillary pores (FCP), soil moisture contents at field 

capacity (F.C), wilting point (W.P), available water (A.W). ECe, O.M, and available N, P and K. 

On the contrary, pH, bulk density (B.D), hydraulic conductivity (H.C)], as compared with the 

control. 

Key words: Available N, P and K  , bio fertilizer, chemical properties, faba bean, maize , 

mineral nitrogen, organic fertilizer, physical properties , sandy soil . 

 

INTRODUCTION 
Nowadays inorganic fertilizers became 

increasingly more expensive due to increase 

in price of fertilizers day by day. Moreover, 

today the agriculture is now facing a 

challenge of over dependence on synthetic 

inputs and day by day it change in price of 

these inputs. The occurrence of multinutrient 

deficiencies and overall decline in the 

productive capacity of the soil due to non- 

judicious fertilizer use, have been widely 

reported.  

 The use of inorganic fertilizers alone has 

not been helpful under intensive agriculture 

because it aggravates soil degradation 

(Sharma and Mittra, 1991). Prabu and 

Uthaya (2006) concluded that organic 

manures play a vital role in maintaining 

physical, chemical and biological conditions 

of soil and supply macro and micronutrients 

to crops besides maintaining humic 

substances in soil and also the wastes are 

effectively utilized for crop production. 

Addition of organic sources could increase 

corn yields through increaseing soil 

productivity and higher fertilizer use 

efficiency. Farmyard manure is a potentially 

important source of nitrogen (N), 

phosphorus (P) and potassium (K). (Khosro 

and yousef, 2012).  
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Bio-fertilizers are microbial preparations 

containing living cells of different 

microorganisms which have the ability to 

mobilize plant nutrients in soil from unusable 

to usable form. They are environmentally 

friendly, play a significant role in the crop 

production, help to build up the lost 

microflora and improve the soil health Mosa, 

et al (2015)  Application of combined organic 

manures and effective microorganisms was 

positively affected growth and yield of wheat 

plant (Youssef, 2011). Fertilizer applications 

could affect soil physical properties directly 

or indirectly such as aggregate stability, 

water holding capacity, porosity, infiltration 

rate, hydraulic conductivity and bulk density 

due to increases in soil organic matter 

(SOM) and soil organic carbon (SOC 

)content (Haynes and Naidu 1998). 

Beneficial effects of increasing SOM 

concentration on enhancing soil structural 

stability have been widely documented 

(Barzegar, et al 1997). The balanced 

fertilization (Rational fertilization) is the 

proper supply of all macronutrients and 

micronutrients in a balanced ratio throughout 

the growth of crops based on the results of 

soil test. According to the description of 4R 

by International Plant nutrition Institute 

(IPNI) (Jensen, et al., 2015) are: 

1) Apply the “Right Rate” of fertilizer to 

match nutrient supply with crop 

requirements; 2) Apply fertilizer at the “Right 

Time” so nutrients will be available when 

crop demand is high; 3) Apply fertilizer in the 

“Right Place” or location where the crop can 

access the nutrients most effectively; 4) Use 

the “Right Form” of fertilizers that are in or 

are easily converted over to compounds 

best used by the target crop. 

It is important to note that increases in 

SOM and other favorable soil quality 

characteristics change slowly over time with 

organic management (Gomiero et al., 2011). 

(Pandey et al., 2011) found that compost 

increased plant growth by supply nutrients to 

the plants through mineralization and 

improvement in physic-chemical properties 

of the soil. Based on the production process, 

fertilizers can be roughly categorized into 

three types, chemical, organic and bio-

fertilizers. Each type of fertilizer has its 

advantages and disadvantages. These 

advantages need to be integrated in order to 

achieve optimum performance by each type 

of fertilizer and to realize balanced nutrient 

management for crop growth (Chen, et al., 

2006). Khafagy, et al,. 2015 concluded that 

using organic fertilizer with suitable quantity 

were the pest for amelioration and, improved 

soil properties i.e. increased hydraulic 

conductivity (Ks), organic matter (O.M) and 

grain yield. On the contrary, bulk density, 

Penetration resistance (P.R.), pH values 

were decreased. Furthermore,soil structure 

was improved, also, the growth traits i.e. 

Plant height, dry weight, grain yield, stover 

yield. 

The main objective of this study is to 

evaluate the effect of organic fertilizer i;e 

FYM, biogas and town refuse combined with 

bio-fertilizer i.e (effective microorganism 

[EM] and the N2-fixers Compomax [CoM] on 

improving some physical and chemical 

properties of sandy soil , as well as increase 

its productivity under faba bean-maize 

cropping rotation. 

 

MATERIALS AND METHODS 
A field experiment was carried out at 

experimental Farm of the Agricultural 

Research Station, EL-Ismailia Governorate, 

Agric. Res. Centre (ARC), Egypt, during two 

winter seasons 2014/2015 and 2015/2016 

and as well as summer seasons 2015 and 

2016, which were conducted in an 

alternative cropping system under sprinkler 

irrigation system to study the effect of 

organic fertilizers in combination with bio-

fertilizers on the production of faba bean 

(Vica faba L.) variety balady as the main 

crop and maize (Zea maize L.) variety fardy 

10 as the following crop. Some physical and 

chemical properties of the investigated soil 

and irrigation water were determined 

according to (Rebecca, 2004) and shown in 

Table (1).  

Also, the composition of manure used in 

the experiment is presented in Table (2). 
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Table 1: Chemical characteristics of the studied soil (0-30 cm) and irrigation water. 
 

Sample EC 
dS/m 

pH Soluble ions (meq/l) SAR 

Ca++ Mg++ Na+ K+ CO3= HCO3- Cl- SO4= 

Soil 0.36 7.64 1.61 0.82 1.02 0.18 -- 0.93 0.96 1.74 0.85 

Water 0.45 7.91 1.24 1.76 1.29 0.14 -- 0.52 1.92 1.99 1.06 

Some physical characteristics of the studied soil (0-30 cm). 

Particle size distribution % Organic 
matter % 

CaCO3 
% Coarse sand Fine sand Silt Clay Texture 

class 

31.82 61.61 1.22 5.35 Sandy 0.44 1.42 

 
Table 2: Chemical composition of organic  manures used in field experiments 

Paremetres 
Town 
refuse 

Biogas 
manure 

Farmyard 
manure 

Analysis 
Town 
refuse 

Biogas 
manure 

Farmyard 
manure 

Moisture (%) 20.00 24.20 26.10 Total Carbon% 23.5 41.14 36.13 

Density (g/cm3) 0.68 0.32 0.21 C/N Ratio 29.7 21.3 23.9 

pH (1:10) 7.88 7.18 7.24 Available p % 0.24 0.25 0.36 

EC (1:10) 1.87 1.98 2.12 Available K % 1.15 2.18 1.78 

N-NH4 (ppm) 38.00 63.00 52.00 DTPA-Fe (ppm) 1346 1580 1760 

N-NO3 (ppm) 12.00 29.00 38.00 DTPA-Mn (ppm) 239 0.82 0.75 

Total Nitrogen % 0.79 1.93 1.51 DTPA-Zn (ppm) 250 6.84 5.75 

Total phosphorus % 0.46 0.41 0.54 O.M.      % 15.8 38.6 30.2 

Total potassium % 0.83 1.61 1.22  

 

The experimental treatments were in a 

split plot design with three replicates. The 

soil was carefully prepared and divided into 

of 12 plots (3 x 3.5 m), an area of 10.5 m
2
 

(1/400 fed). The mineral nitrogen fertilizer 

applied in the form of ammonium nitrate 

(33.5 % N) at the rate of 20 and 90 kg fed
-1

 

for both faba bean and maize, respectively. 

in two equal doses, the first was before 

planting and the second was at the tillering 

stage 40 days after sowing. The organic 

fertilizers applied at the rate 20 m
3
 fed

-1
. 

during the soil preparation before planting.  

All plots were received phosphorus and 

potassium applied at relative rates of 150 Kg 

P2O5 fed
-1

 and 50 Kg K2O fed
-1

 in the form of 

single super phosphate ( 15% P2O5) and 

potassium sulphate (48 % K2O), 

respectively. Phosphorus applied basically 

during soil preparation, while potassium 

applied after 30 days from planting. Effective 

microorganism (EM) and Compomax N2-

fixer (CoM) sprayed twice at a rate of 4 Liter 

fed
-1

, once every month starting from 

planting. The following treatments were 

applied : 

 
A: Main plots [ organic fertilizers ]. 
1- without organic fertilizer (  Control ) 

(recommended dose of N, P & K)   

2- applied organic fertilizer (Town refuse; 

Biogas manure and Farmyard manure )         

 
B: Sub main plots  [bio-fertilizers]  

(foliar spray). 
1- without    2- effective microorganism [EM].            

3- N2 fixer Compomax [CoM] 

The main microbial species included in 

EM prepared according to Kato et al. (1999) 

The chemical and microbial analyses of N2-

fixers (Compomax) and EM are given in 

Table 3. 
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Table (3): Composition of biofertilizer used in field experiments 
 

Effective micro-organisms (EM) composition  Compomax N-fixers (CoM) composition 

Bacteria: Yeasts: Azotobacter choroccum Total N : 3.5% 

Lactobacillus plantarum Saccharomyces cerevisiae Azospirillum lipoferm P2O5 : 2.5% 

Lactobacillus casei Actiomycetes: Bacillus polymexa K2O:  0.4  

Streptococcus lactis Streptomyces albus   Zn: 14 ppm 

 Rhodopseudomonas palustris Streptomyces griseus   Fe: 18 ppm 

Radobacter sphaeraides Fungi: Aspergillus oryze   Mn: 10 ppm 

 

Observation on yield components of faba 

bean and maize were recorded in five 

randomly selected plants from each ber plot. 

Seeds and foliage of faba bean and grain 

and Stover yields of maize were recorded 

after complete sun drying from each net plot. 

Then, samples of faba bean and maize were 

oven ground and digested for the 

determination of NPK contents. Disturbed 

and undisturbed soil samples were taken 

from 0-20 cm. depth and prepared to 

determine physical and chemical properties 

according to the standard methods 

described in Table (4). 

 
RESULTS AND DISCUSSION 
Available N, P & K in soil of Faba 
bean 

Soil available N, P & K in Table (5), 

appeared that application of  biogas manure  

signifidintly increased by double-fold 

compared to the control received without 

organic manure. Likewise this application 

signifidintly surpassed the other treatments 

of organic fertilizers . This could be due to 

the enhancing effect of organic fertilizer on 

vegetative growth and root growth, which 

release hydrogen ions, phenolic compounds 

and organic acids as well as acidification 

effect of manure applied that help in 

increasing nutrients availability and uptake 

of N, P & K by faba bean plants. Tiwari et al. 

(2002) have also reported that the inclusion 

of manure in the fertilization schedule 

improved the organic carbon status and 

available N, P, K and S in soil, sustaining 

soil health. Addition of organic materials of 

various origins to soil has been one of the 

most common practices to improve soil 

physical properties (Celik et al., 2004). 

 
Available N, P & K in soil of Maize 

The residual effect of applied manure 

increased significantly the available N, P & K 

in soil of maize (Table 5). However, the 

organic fertilizers, biogas manure treatment 

recorded the highest values of soil for 

available N, P & K, respectively, followed by 

those recorded by FYM. While, the lowest 

soil available N, P & K values recorded with 

town refuse for available N, P & K, 

respectively. This trend could be explained 

by the role of biogas manure as natural 

chelating agent resulted in increasing N, P & 

K availability in soil. Bio-fertilizers are 

important components for the integrated 

nutrients management. These potential 

biological fertilizers would play a key role in 

productivity and sustainability of soil and 

also act as environmentally eco-friendly and 

cost effective inputs for the marginal 

farmers. Biofertilizers are products 

containing living cells of different types of 

microorganisms, which when, applied to 

seeds, plant surface or soil, colonize the 

rhizosphere or the interior of the plant and 

promote growth by converting nutritionally 

important elements (nitrogen, phosphorus) 

from unavailable to available form through 

biological process such as nitrogen fixation 

and solubilization of rock phosphate 

(Rokhzadi et al., 2008) 
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Table (4): Soil properties and plant as determined by the standard methods described by 

the different publishers. 

Soil properties    References 

Chemical analysis Cottenie et al., 1982 

Particle size distribution     (%) Gee and Bauder, 1986 

Bulk density        ( Mg m
 -3

 ) Vomocil, 1965 

 Saturated hydraulic conductivity.  Klute and Dirksen (1986) 

 Pore size distribution De Leenheer and De Boodt (1965) 

 Available nutrients Rebecca (2004), 

 statistical analysis Snedecor and Cochran (1989), 

 soil reaction (pH), EC (dS m
-1

) Organic matter content (%). 

 Soluble cations  (m.mol L
-1

) 

Page et al., (1982) 

 
Table 5: Effect of organic fertilizer and biofertilzer on available nutrients N,P and K in 

sandy soil in the first and secand year 

 Organic fertilizer 

 

1
st
 year 

Available N (kg fed
-1

) faba bean 

soil  

Available P (kg fed
-1

) faba 

bean soil 

Available K (kg fed
-1

) faba 

bean soil 

Without EM CoM Mean Without EM CoM Mean Without EM CoM Mean 

Cont. ( Without ) 9.31 17.32 16.11 14.25 5.44 8.37 5.24 6.35 40.22 67.1 60.2 55.85 

Town refuse 14.47 24.97 21.23 20.22 8.81 19.2 14.74 14.26 69.94 105 90.4 88.44 

Biogas manure 20.93 45.33 22.63 29.63 13.35 21.6 16.57 17.19 83.20 120 98.8 100.76 

Farmyard manure 18.90 40.83 21.70 27.14 11.74 20.2 16.14 16.01 75.01 113.5 93.6 94.03 

Mean 16.15 22.93 20.42  9.84 17.4 13.17  62.51 24.42 85.7  

LSD (5 %) 

  

Organic 1.35 1.40 2.83 

Biofertilzer  3.29  1.25  1.66 

Interaction 5.39 NS 2.73 

  

Organic fertilizer 

2
nd

year 

Available N (kg fed
-1

) in maize 

soil  

Available P (kg fed
-1

) in 

maize soil 

Available K (kg fed
-1

) in maize 

soil 

Without EM CoM Mean Without EM CoM Mean Without EM CoM Mean 

Cont. ( Without ) 6.43 10.25 9.86 8.85 3.73 6.82 5.33 5.29 12.12 16.55 14.06 14.24 

Town refuse 13.33 20.00 17.33 16.89 5.44 11.0 8.28 8.24 24.35 34.48 31.49 30.11 

Biogas manure 16.70 24.50 18.30 19.83 7.18 13.6 10.32 10.38 28.62 87.75 33.16 49.84 

Farmyard manure 14.67 22.00 17.67 18.11 6.49 12.2 9.18 9.27 26.99 39.00 32.49 32.83 

Mean 12.78 19.19 15.72   5.71 10.9 8.28   23.02 44.45 27.8   

LSD (5 %) 

  

Organic 0.15 0.12 0.59 

Biofertilzer 0.45  0.37  0.64 

Interaction 0.74 NS 1.05 

 Without: no biofertilizer, EM: Effective  microorganism, CoM: N fixer Compo max   
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Effect of applied organic fertilizer 
and bio-fertilizeron soil properties. 
1) Soil chemical properties: 
a.) Soil salinity (ECe): 

The movement of soluble salts in the soil 

depends mainly on its texture, structure, 

total porosity and hydraulic conductivity. 

Data in Table (6) indicated that the mean 

values of soil Ece after the first year 

increase percent were 75,136 and 206% for 

Town refuse, Biogas manure and Farmyard 

manure, compared to the control, 

respectively. while the mean values of soil 

Ece after the second year increase percent 

were 26,70 and 119% for Town refuse, 

Biogas manure and Farmyard manure, 

compared to the control, respectively. 

Moreover, the same trend was observed 

with bio-fertilizer in both seasons. Farmyard 

manure application was the most effective in 

increasing soil salinity compared to other 

manure and untreated soil. Effect of organic 

fertilizers application for their influences on 

increasing soil salinity can be arranged in 

the descending order as follows:, Farmyard 

manure > Biogas manure > Town refuse > 

Cont.  

This could be attributed to, the salinity of 

the applied organic fertilizers and coming 

salts from irrigation water and inhibit the 

salts from leaching from the soil. Similar 

result were obtained by Bevacqua and 

Mellano (1994) who reported that municipal 

compost cause a salinity problems that 

could threaten the production of sensitive 

crops. 

 
b) Soil PH: 

 Data in Table (6) obtained after the first 

year showed that pH decreased from 7.64 to 

7.34 at addition Biogas manure. Moreover, 

the same trend was observed after the 

second year and bio-fertilizer in both 

seasons. Biogas manure application was the 

most effective in decreasing soil pH 

compared to others and that the effect of 

added fertilizer could be arranged in the 

ascending order as follows:, Biogas manure 

<  Farmyard manure < Town refuse < Cont. 

These results are in agreement with 

Mokolobate and Haynes (2002) who found 

that additions of organic manure decreased 

the pH in the soil, this could be attributed to 

that may be ascribed to the release of 

organic acids as a vesu H of added  organic 

fertilizer decomposition, consequently, 

release of H ions in soil solution.   

 

Table (6): Effect of organic fertilizer and biofertilzer on some chemical properties in 

sandy soil in the first and secand year . 

Organic fertilizer 1
st

 year 

Without EM Compomax N-fixers (CoM) 

pH Ec O.M. pH Ec O.M. pH Ec O.M. 

Cont.(without) 7.64 0.36 0.44 7.63 0.36 0.45 7.64 0.36 0.46 

Town refuse 7.55 0.63 0.48 7.56 0.64 0.49 7.55 0.64 0.49 

Biogas manure 7.34 0.85 0.63 7.36 0.87 0.65 7.37 0.88 0.65 

Farmyard manure 7.45 1.10 0.54 7.44 1.08 0.55 7.44 1.07 0.55 

                                                        2
nd

 year 

Cont.(without) 7.61 0.43 0.31 7.58 0.44 0.33 7.59 0.45 0.33 

Town T     Town refuse 7.45 0.54 0.38 7.43 0.55 0.39 7.44 0.56 0.39 

Biogas manure 7.24 0.73 0.48 7.25 0.72 0.49 7.24 0.73 0.49 

Farmyard manure 7.33 0.94 0.42 7.34 0.95 0.43 7.34 0.96 0.44 
        

 Without: no biofertilizer, EM: Effective  microorganism, CoM: N fixer Compo max    
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c) Organic matter (O.M.) : 
Data in Table (6) indicated that 

application of  any organic fertilizers, slightly 

increased soil organic matter content. 

Biogas manure application was the most 

effective in increasing soil organic matter 

content, compared to other manure and 

untreated soil. Effect of organic fertilizers 

application for their influences on increasing 

soil organic matter content can be arranged 

in the descending order as follows:, Biogas 

manure>  Farmyard manure > Town refuse 

> Cont.. Similar trend was found throughout 

second season .  This could be attributed to 

the added organic matter into the soil 

through application. These results are in 

agreement with those by McConnell et al. 

(1993) reported that compost applied at 

rates varying from 18 to 146 t ha
-1

 produced 

a 6 to 163% increase in soil organic matter. 

As well as Zebarth et al. (1999) over a three-

year period showed increases in soil organic 

matter from 5 different organic sources.  

 

2) Soil physical properties: 
a) Soil bulk density 

Soil bulk density is the main soil 

character that must be taken into 

consideration when improving soil physical 

properties. Bulk density was mostly affected 

by soluble salts content as a result of 

applied organic manure. Data in Table (7) 

indicated that the soil bulk density was 

improved as a result of application organic 

manure. The value of bulk density was 

decreased from 1.52 to 1.33 (Mg m 
-3

) at 

addition Biogas manure in the first year. 

Effect of organic fertilizers application for 

their influences on decreasing Soil bulk 

density can be arranged in the ascending 

order as follows: Biogas manure <  

Farmyard manure < Town refuse < Cont. 

Moreover, the same trend was observed 

after the second year and bio-fertilizer in 

both seasons. Biogas manure application 

was the most effective in decreasing Soil 

bulk density compared to any other manure 

and untreated soil. These results may be 

attributed to the decomposition amendments 

which enhance aggregation process and 

consequently increase apparent soil bulk 

density volume and decrease soil bulk 

density (Abd El-Hamid, 2011).  

 

Table (7): Effect of organic fertilizer and biofertilzer on some physical properties in sandy 

soil in the first and secand year. 

Organic fertilizer 1
st

 year 

Without EM Compomax N-
fixers (CoM) 

B.D. T.P H.C. B.D. T.P H.C. B.D. T.P. H.C. 

Cont.(without) 1.52 42.0 47.2 1,52 42.04 47.1 1.52 42.05 47.2 

Town refuse 1.45 50.8 43.4 1.44 50.97 43.3 1.45 50.98 43.2 

Biogas manure 1.33 51.6 23.9 1.32 51.19 23.7 1.33 51.21 23.7 

Farmyard manure 1.40 51.3 30.6 1.38 51.29 30.5 1.38 51.32 30.6 

                                                             2
nd

 year 

Cont.(without) 1.5 42.12 45.2 1.5 42.53 45.15 1.51 42.51 45.2 

Town refuse 1.34 51.5 37.7 1.33 51.83 37.4 1.33 51.73 37.4 

Biogas manure 1.28 52.9 20.5 1.29 52.33 20.7 1.28 52.43 20.8 

Farmyard manure 1.31 51.3 27.8 1.30 51.15 27.1 1.30 51.34 27.0 
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These results are in agreement with 

those obtained by Chang et al. (1983) and 

Giusquiani et al. (1995) who found that bulk 

density was reduced by municipal sludge 

compost and urban waste compost 

respectively. As well as  Zebarth et al. 

(1999) applied six different organic 

amendments including biosolids and food 

waste compost and found that all the 

materials reduced bulk density.  

 

b) Hydraulic conductivity: 
 Distinct on distinguished characteristics 

of rapidly permeable sandy soil occurred 

due to low contents of organc matter and 

increase hydraulic conductivity The hydraulic 

conductivity measurement provides an 

indication of relative water transmission rate 

of the soil and depends on many factors, 

especially the volume of drainable pores. 

Data in Table (7) showed that the values of 

hydraulic conductivity, decreased as a result 

of applied organic manure. The hydraulic 

conductivity were decreased from 47.2 cm h
-

1
 in the untreated soil (control) to 23.9 cm h

-1
 

at addition biogas manure. The data in 

Table (7) reveal that the biogas manure 

most effect in decreasing hydraulic 

conductivity compared to other manure and 

untreated soil. Effect of organic fertilizers 

application for their influences on decreasing 

hydraulic conductivity can be arranged in the 

decending order as follows:, Cont. > Town 

refuse > Farmyard manure > Biogas 

manure. Moreover, the same trend was 

observed after the second year and bio-

fertilizer in both seasons.  This could be 

attributed to the decreased bulk density 

values and the rapid decomposition of 

organic fertilizer and increasing organic 

carbon that enhance the soil aggregates, 

increasing the micro pores and decreasing 

the macro pores consequently improving 

physical soil properties (Mansour, 2012).         

 
c) Total porosity 

Data presented in Table (7) declared the 

effect of organic fertilizer (i;e FYM, biogas 

and town refuse) combined with bio-fertilizer 

(effective microorganism [EM] and the N2 

fixer Compomax [CoM]) on total porosity 

values of expermental sandy soil. The 

values of total porosity in the soil were 

increased due to the application of organic 

fertilizer individually or combination with bio-

fertilizer compared with initial value and 

other manure. Effect of organic fertilizers 

application for their influences on increasing 

total porosity and decreasing hydraulic 

conductivity can be arranged in the 

acending order as follows:, Cont. < Town 

refuse < Farmyard manure < Biogas 

manure. Moreover, the same trend was 

observed after the second year and bio-

fertilizer in both seasons. These results may 

be attributed to the effect decomposition of 

organic fertilizer which encourage 

flocculation of soil particles leading to the 

formation of aggregates and in turn the 

decrease of the bulk density and increase 

total porosity. Moreover, the same trend was 

observed after the second year. Data 

indicated that the mean values of total 

porsoty were higher than that those of the 

second season. 

 
d) Pore size distribution 

 Data in presented in Tables (8 and 9) 

show that mean values of pore size 

distribution of sandy soil after first season 

(bean) as affected by different improvement 

processes, as a result of adding organic 

fertilizer, either individually or in combination 

with biofertilzer. The obtained data indicated 

that the fine pores (FCP) was progressively 

increased by about three-fold with 

application any organic fertilizer as 

compared with control. Water holding pores 

(WHP) and slowly drainable pores (SDP) 

were also highly affected by adding any 

organic fertilizer, which significantly 

increased with application of any organic 

fertilizer. On the other side, data also 

revealed that quickly drainable pores (QDP) 

were decreased with application any organic 

fertilizer. Moreover, the same trend were 
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also observed after the second year. These 

results may be attributed to the improvement 

of soil physical properties as a result of 

adding any organic fertilizer,either 

individually or in combination with bio-

fertilizer. These results agree with Mansour 

(2002), who reported that the positive effect 

of sugar lime could be that such material 

serve as cementing agents. As the microbial 

decay of organic materials produces 

polymers (such as (Polysccharides and 

polynuorides) capable for binding soil 

aggregates and may a contribution on 

increasing soil porosity. 

 
Table (8): Effect of organic fertilizer and biofertilzer on some physical properties in sandy 

soil in the first and secand year. 

Organic 
fertilizer 

1
st

  year 

Without EM Compomax N-fixers 
(CoM) 

Q.D.P. S.D.P. W.H.P. F.C.P. Q.D.P. S.D.P. W.H.P. F.C.P. Q.D.P. S.D.P. W.H.P. F.C.P. 

Cont.(without) 31.6 5.84 3.21 1.39 31.5 6.04 3.15 1.35 31.5 6.06 3.13 1.36 

Town refuse 27.8 11.9 6.72 4.38 27.7 12.1 6.75 4.42 27.4 12.2 6.6 4.78 

Biogas manure 26.2 12.2 7.39 4.81 26.3 12.4 7.55 4.94 26.3 12.3 7.6 5.01 

Farmyard 
manure 

27.2 12.8 7.88 3.42 27.3 13.1 7.27 3.62 27.3 12.9 7.49 3.63 

                              2
nd

  year 

Cont.(without  ) 31.4 6.02 3.28 1.42 31.4 6.36 3.30 1.47 31.4 7.34 3.33 1.44 

Town refuse 18.4 18.0 8.60 6.5 18.5 18.2 8.63 6.5 18.5 18.1 8.73 6.4 

Biogas manure 17.9 19.9 9.65 5.45 17.4 20.2 9.4 5.33 17.4 20.2 9.0 5.83 

Farmyard  
manure 

16.3 20.8 9.28 4.92 16.1 20.7 9.6 4.75 16.2 20.4 9.9 4.84 

 

Without: no biofertilizer, EM: Effective  microorganism, CoM: N fixer Compo max   

 

Table (9): Effect of organic fertilizer and biofertilzer on some physical properties in sandy 

soil in the first and secand year. 

Organic fertilizer 1
st

 year 

Without EM Compomax N-fixers 
(CoM) 

F.C. W.P. A.W. F.C. W.P. A.W. F.C. W.P. A.W. 

Cont.(without) 10.4 4.09 6.11 10.2 4.10 6.18 10.3 4.11 6.2 

Town refuse 12.9 5.04 7.3 13.3 5.09 7.31 13.1 5.10 6.76 

Biogas manure 14.2 5.38 6.24 14.2 5.42 6.28 13.9 5.41 6.6 

Farmyard manure 14.8 5.85 6.6 14.9 5.79 6.63 14.9 5.80 6.8 

                                                2
nd

 year 

Cont.(without) 10.5 4.21 6.32 10.5 4.21 6.33 10.5 4.21 6.32 

Town refuse 13.1 5.21 7.5 13.1 5.22 7.52 13.2 5.23 7.53 

Biogas manure 14.2 5.94 7.9 14.2 6.03 8.1 14.2 8.12 8.12 

Farmyard manure 15.1 6.21 7.8 15.4 6.23 8.0 15.5 8.11 8.11 
 

Without: no biofertilizer, EM: Effective  microorganism, CoM: N fixer Compo max   
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e) Soil moisture retention and 
Water holding capacity: 

Data in Table (9) reveal that soil moisture 

content at field capacity and wilting point 

were significant increased with application of 

organic minure either individually or in 

combination with bio-fertilizer. This result 

may be attributed to increase the total 

prosity, fine capillary pores and decrease the 

volume of wide pores, as a result of 

application of any organic manure. While the 

available water is significantly 

increased.This result may be due to the 

effect of organic manure increasing the 

micro pores and decreasing the macro 

pores. Similar results were obtained by 

Mansour (2007) and Mariano et al., (2009). 

   
Yield of Faba bean  

The determined yield components of faba 

bean crop such as 100 seed weight, seed 

and foliage yields significantly influenced by 

manure application practices (Table 10). 

Application of farmyard manure (FYM) 

significantly influenced the yield components 

of faba bean compared to mineral fertilizer, 

town refuse and biogas manure. The 

treatment of FYM + EM application 

significantly increased the 100-seed weight 

(88.7 g), seed yield (1620 kg fed
-1

) and 

foliage yield (4229 kg fed
-1

), over the 

treatment receiving FYM alone and the 

othere. Such favorable effects on yield and 

yield components could be attributed to the 

stimulation effect of NPK on number and 

weight of nodules and nitrogen metabolism, 

which in turn reflected positively on faba 

bean yield attributes. These increases in 

yield and its components as a result of 

application of the farmyard manure over 

Biogas and town refuse application may be 

attributed to higher content of 

macronutrients, which might enhance the 

activity of photosynthesis and protein 

synthesis in the leaves. This in turn 

encourages photosynthetic process 

apparatus. The elemental composition of the 

organic manure applied especially their 

content of N, P, K, Fe, Mn, Zn and Cu may 

account for such finding. Beneficial 

microorganisms in bio-fertilizers accelerate 

and improve plant growth and protect plants 

from pests and diseases (El-yazeid et al., 

2007). 
 

Yield of Residual crop (Maize)   
With respect to the residual effect of 

applied manures on maize yield and its 

components (Table 10) application of 

organic manure had distinctly influenced 

yield components of maize. The highest 

values of 100-grain weight (38.0 g), grain 

(6708 kg fed
-1

) and  stover yield (5180 kg 

fed
-1

) were recorded in biogas manure 

treatment compared to FYM followed by 

town refuse, respectively. The lowest 100-

grain weight, grain and stover yield recorded 

in the treatment receiving town refuse and 

control. This might be due to higher yield 

components that are directly responsible for 

grain yield that appeared to have been 

determined by physiological characters, both 

during vegetative and reproductive phase of 

the crop growth. Mando et al. (2005) also 

found that soil organic matter and crop 

performance were better maintained by 

using organic materials with a low C/N ratio 

(manure) than those with a high C/N ratio 

(straw).  

The treatment of biogas manure + EM 

significantly increased 100-grain weight (38 

g), grain yield (6708 kg fed
-1

) and (5180 kg 

fed
-1

) and they were significantly surpassed 

superior over the other treatments. The 

nutrient assimilation of biogas manure in 

plants and grains, applied singly or in 

combination with EM may produce more 

available nutrients in soil resulted in an 

increase of maize grain yield. Foliar bio-

fertilization by EM and CoM is readily 

absorbed by the leaves and not lost through 

fixation, decomposition or leaching.  

Higher effect of biogas manure than the 

other two organic manure (farmyard manure 

and town refuse ) may be due the narrowest 

C/N ratio and its higher content of N, P and 

Fe and Zn (Table 2), Similar results were 

obtained by Nasef (2004) who stated that 

the positive effect of pigeon manure extract 

on wheat yield and its components 

surpassed the organic manure extracts of 

biogas and chicken manure.  
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Table 10: Effect of organic fertilizer and biofertilzer on yield parameters  in sandy soil in 

the first and secand year. 

  

Organic fertilizer 

1
st
 year 

100 seed weight (g) of bean Seed yield (kg/fed) of bean Foliage yield (kg/fed) of bean  

Without EM CoM Mean Without EM CoM Mean Without EM CoM Mean 

Con.( Without ) 54.1 67.4 56.4 59.3 510.1 763.3 603.4 625.6 611 1432 1108 1050 

Town refuse 78.6 86.9 84.8 83.4 577 1313 1003 965 700 2298 1525 1508 

Biogas manure 83.1 88.7 86.0 86.0 923 1620 1212 1252 1309 4229 1848 2462 

Farmyard manure 81.4 87.7 85.8 84.9 775 1391 1068 1078 885 2821 1681 1796 

Mean 24.3 82.6 78.2  696.3 1271 972  876 2695 1541  

LSD (5 %) 

  

Organic 0.89 77.94 394.4  

Biofertilzer 0.50  54.33  309.1  

Interaction 0.82 NS 507.11 

  

Organic fertilizer 

2
nd

year 

100 Grain weight (g) of maize Grain yield (kg/fed) of maize Stover (kg/fed) of maize  

Without EM CoM Mean Without EM CoM Mean Without EM CoM Mean 

Con.( Without ) 16.3 23.4 18.7 19.5 1612 2306 2877 2265 2145 3380 2606 2710 

Town refuse 27.6 36.2 33.4 32.4 1850 2717 2900 2489 2742 4258 3617 3539 

Biogas manure 32.4 38.0 35.3 35.2 2725 3708 3308 2247 3442 5180 3920 4181 

Farmyard manure 30.3 37.0 34.6 34.0 2492 3242 3040 2925 3185 4475 3850 3837 

Mean 26.7 33.7 30.5   2169 2243 3031   2879 4323 3498   

LSD (5 %) 

  

Organic 0.51 231.0 109.2 

Biofertilzer 0.29  205.1  87.7  

Interaction 0.47 NS 143.8 

Without: no biofertilizer, EM: Effective  microorganism, CoM: N fixer Compo max   

 

CONCLUSION 
Could be concluded that application of 

any orginc manure improved the physical 

and chemical properties of the expermental 

soil due to increasing total porosity (T.P), 

fine capillary pores (FCP), soil moisture 

contents at field capacity (F.C), wilting point 

(W.P), available water (A.W). ECe, O.M, and 

available N, P and K. On the contrary, 

decrease in pH, bulk density (B.D), hydraulic 

conductivity (H.C) and quickly drainable 

pores as compared with the 

control.Furthermore, application of biogas 

manure combined with EM recorded the 

highest yield parameters. The likewise,an 

increase in organic matter was occurred with 

the used organic fertilizers. efficient use of 

fertilizers supplements the nutrient-supplying 

capacity increased of soil organic content. 

Manures have the potential to improve crop 

nutrition. They may be particularly beneficial 

in terms of minor elements. 
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لاراضى ل الطبيعيةبعض الخواص  لتحسينالحيوية العضوية  للأسمدة الأفضلالاستخدام 
 والذرة البلدية الفول ة إنتاجيادالرملية وزي

 
 ،  علاأبو ال عصام جودة ، عبد العزيز محمد محمد رجب ، منصور فهمي صبحي

 عصام فوقى رمضان
 مصر -الجيزة  -معيد بحوث الأراضي والمياه والبيئة 

 الملخص العربى
تحسين بعض بالتداخل مع الأسمدة الحيوية عمى  العضويةالاسمده  إضافة تأثيرلتقييم أقيمت تجربتين حقميتين 

في نظام الزراعة  (الذرة-ول البمديلمف ) ،محصوليذلك عمى  وتأثير الرمميةوالكميائيو للاراضى  الطبيعيةخواص إل
 المتسمسل تحت نظام الري بالرش.

 -المنشقة في ثلاث مكررات لكل معاممة، وكانت المعاملات كالآتي: القطعإحصائياً بنظام  التجربةتم تصميم 
 -مدة البمدية، معاممة الأسمدة العضوية، )الأس(الأسمدة الكيماوية باستخدام التقميدية ألزراعو)معاممة المقارنة،  

مخمفات المدن وسماد البيوجاز( بالتداخل مع الأسمدة الحيوية ) مجموعة بكتريا إي إم وىي خميط من عدة أنواع من 
 الكائنات الحية الدقيقة( ومخموط بكتريا مثبتة لمنيتروجين(.

فقد ذادت قيم  الرمميةو الكميائيو للاراضى  الطبيعيةبعض الخواص  فيتحسن  إلىأدت إضافة الأسمدة العضوية  -
و التوصيل  الظاىرية الكثافةحين انخفضت قيم  في التربةومموحة  الدقيقةالمسام الكمية ؛الماء الميسر؛المسام 

 بالكنترول بالمقارنةوذلك  التربةالمشبع ومسام الصرف السريع وقموية  الييدروليكي
 ير مباشر ومعنوي عمى المحصول ومكوناتو ،أدت إضافة الأسمدة العضوية مخموطة ببكتريا إي إم إلى تأث -

 .(بذرة، المحصول الخضري لنباتات الفول. 011 آلمحصول البذور، وزن )
حبة،  011 آلمحصول الذرة ، وكذلك صفات المحصول، وزن  استجابةأظيرت نتائج نظام الزراعة المتسمسل  -

الحيوية والمعدنية  الأسمدةوية بالتداخل مع لاستخدام الأسمدة العضوية، وحققت معاممة استخدام الأسمدة العض
 أفضل محصول الذرة.

زيادة  إلىتحسن مستوى المادة العضوية بالتربة، والتي بدورىا أدت  إلىاستخدام الأسمدة العضوية والحيوية  أدى -
 المحصول.

مق بتيسر عناصر اختلافات معنوية بين المعاملات خاصة فيما يتع ىناك إنالأسمدة العضوية  أظير استخدام -
 والبوتاسيوم. والفسفورالنيتروجين 

والبوتاسيوم  والفسفوربالتداخل مع بكتريا إي إم أعمى تيسر لعناصر النيتروجين  سماد البيوجازاستخدام  سجل -
  العناصر. لتيسربشكل كبير عمى باقي المعاملات وسجمت معاممة المقارنة أقل قيمة 
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