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ABSTRACT  
 
This study was carried out to develop a procedure for building the compost 
proficiency of treating soil. And as such, microbial strains were chosen, with 
intense exercises toward cellulose decomposition by Trichoderma reesei, 
phosphate solubilization by Aspergillus niger and nitrogen fixation by 
Azotobacter chroococcum, to improve compost framed in the El-Qntara Sharq 
Area. Field analysis and estimations were done for two progressive seasons 
(2013 and 2014) at El-Qntara Sharq Area, to consider the impact of biofertilizer 
application and framed manure in enhancing maize profitability and its ailment 
control. The utilized biofertilizers were A. niger and A. chroococcum with three 
nitrogen levels, 50, 75 and 100%, indicating nitrogen dosage. In analysis of the 
manure, the soil microbiological properties, Disease Severity Index (DSI) and 
maize productivity were measured. Highly efficient compost productivity was 
obtained with narrow C/N ratio and rich microbial counts. Also, there was a 
superiority of mixed biofertilization treatments over all individual. Increase in N 
level increased significantly all the studied parameters. A. chroococcum played an 
energizing role especially in compost application. Compost application with 
biofertilization treatments and different N levels reduce disease severity index, 
increase plant health, improve maize yield by 219 % as compared with the 
control and decreased a number of infected maize plants. 
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INTRODUCTION 
 
Maize (Zea mays L.) is the most vital cereal grub and grain 
crop under both flooded and rainfed farming framework in 
semi-dry and dry tropics (Hussan et al., 2003). Adedrain et 
al. (2004) examined the impact of various rates of manure 
and inorganic composts on maize. Although, fertilizers 
constitute a necessary piece of enhanced yield creation 
innovation (Saifullah et al., 2002), the best possible 
measure of manure application is viewed as a key to the 
guard trim generation (Tariq et al., 2007). Nitrogen (N) 
restrict the yield of wheat (Andrews et al., 2004). Youssef 
et al. (2013) reported that grain and straw yield of wheat 
was exceedingly and essentially increased due to increase 
in nitrogen treatment (N).  

Fertilizer is a rich source of natural issue, which assumes 
an imperative part in maintaining soil richness and 
subsequently in economical horticultural generation. 
Beside being a source of plant supplement, it enhances the 
physicochemical and natural properties of the soil. 
Because of these enhancements, the soil: (I) turns out to be 
more impervious to stresses, for example, dry spell, 
ailments, and poisonous quality; (ii) helps the harvest by 
enhancing the up-take of plant supplements; and (iii) has a 
dynamic supplement cycling limit in light of fiery microbial 
activity. These points of interest are  seen in decreased 
editing dangers, higher yields and lower expenses on 
inorganic manures for agriculturists (Nautiyal, 1999).  
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The utilization of biocompost of natural squanders is 

thought to be a promising option approach to mineral 
manures as it lessens the quantity of connected mineral 
composts and in the meantime enhances the synthetic and 
microbiological properties under less contaminated 
condition. From the conservative perspective, such 
application diminishes the horticultural costs, increase 
yield of immunized harvests by furnishing them with an 
available nitrogen source and other enhanced-growth 
substances (Abd El-Gawad, 2008).  

Fertilizer application altogether enhanced the physical 
properties of the tried soil, as mass thickness pressure 
driven conductivity and dampness of substance. 
Additionally, it increased the available N, P, and K in the 
developed soil, as well as soil natural content, Ca2+, Mg2+, 
K+, while C: N proportion was limited. Henceforth, there 
was a general increase in the supplement providing limit 
of soils (Sarwar et al., 2010).  

Biofertilizers should be a protected contrasting option to 
synthetic composts for limiting the environmental 
unsettling influence. Biofertilizers are financially savvy, 
eco-accommodating and when they are required in mass, 
can be created in the farm. They enhance soil surface, pH, 
and different properties of the soil that can help in plant 
development, such as IAA amino acids, vitamins, etc. They 
have been observed to be better than yard compost and 
different sorts of substance that could increase the 
development of plat (Mukhopadhyay, 2006).  

Azotobacter is a free-living nitrogen fixative bacterium 
that can improve plant growth, including phytohormone 
generation, N2 fixation, incitement of supplement up-take 
and biocontrol of pathogenic microorganisms (El-Shazly, 
2010), increase in the supply or availability of essential 
supplements to the host plant (Wu et al., 2005), and 
merging of anti-toxins, proteins and fungicidal mixes 
(Jeune et al.,2004 and Ahmed et al., 2006). Both Aspergillus 
niger and Trichoderma viride strains have been used as an 
fungal activator in the presence or absence of farmyard 
manure (FM) for composting of biogasse enriched with 
rock phosphate. The results showed that composting of 
bagasse without microbial inoculation or FM addition was 
incomplete after 105 days of fermentation. An excellent 
decomposition in a relatively short time however was 
obtained with the use of A. niger and T. viride as inoculant 
agents with or without FM. The inoculation with A. niger  
and  T. viride with or without FM, also represented the 
most suitable conditions for phosphate solubilization 
(Gaber and Heba, 2005).  

Manures contain an amazing variety of organisms, huge 
numbers of which might be useful in controlling 
pathogens. Gainful microorganisms help to control plant 
pathogens through either, in particular or general, 
suppression. Fungi infiltrate through treatment of the soil 
material, breaking down both synthetically and 
mechanically natural issue portion, for example, lignins 
and cellulose. Fungal hyphae physically balance out the 
manure, giving the fertilizer enhanced air circulation and 

seepage. Naturally, fungi assume a fundamental part in the 
breakdown of dead plant materials, accordingly the 
present examination is expected to assess the significance 
of bio-natural preparation in the change of Zea mays 
development and harvest yield efficiency. 

This research was carried out to develop a procedure for 
building the compost proficiency of treating soil. As a 
result, microbial strains were chosen, with intense 
exercises toward cellulose decomposition by T. reesei, 
phosphate solubilization A. niger and nitrogen fixation 
Azotobacter chroococcum, to improve compost framed in 
at El-Qntara Sharq Area. 

 
 
MATERIALS AND METHODS 

 
A field analysis was done for two progressive seasons at 
El-Qntara Sharq Area to explore the impact of successful 
microbial method of increasing fertilizer proficiency, 
enhancing maize efficiency and infection control. Maize 
grains, obtained from Agriculture Research Center, 
Ministry of Agriculture, Giza, Egypt were sown in May 
2013 and May 2014 in plots (3-3.5 m) in columns. The 
utilized soil was of sandy soil type.  

 
 
Isolation, purification and screening for effective soil 
microorganisms 
 
Cellulolytic fungi  

 
Different soil samples from ponder zone were used to 
seclude cellulase delivering organisms using a screening 
medium containing Carboxy Methyl Cellulose (CMC) and 
xylose as carbon sources and as cellulase inducers as 
indicated by Teather and Wood (1982). In light of 
contrasts in settlement morphology, 50 colonies were 
segregated, refined, and subjected to auxiliary screening 
for recognizing cellulase action at various pH values.  

 
 
Screening and molecular identification of cellulase 
producing fungi: The cellulolytic activity of the 50 
fungal isolates was semiquantitatively tried using the plate 
clearing assay with CMC as substrate at various pH values 
following the technique of Teather and Wood (1982). 
Numerous fungal isolate indicated cellulolytic activity even 
at pH 9.4. In some cases, only the detached strains that 
gave clear zones with measurements f over 1 mm at all 
soluble pH values were chosen for investigation. As a 
result, eleven strains passed the screening and were 
chosen for the most powerful cellulase generation in fluid 
culture. Just a single detached strain gave the most 
remarkable clear zones at all pH values. This isolate was 
chosen  for   further   evaluation   and   identified using 18S 
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rRNA as T. reesei as indicated by the molecular 
andmorphological identification unit located at the  culture 
collection unit of the Regional Center for Mycology and 
Biotechnology (RCMB), Al-Azhar University, Cairo, Egypt 
with code number RCMB 017006. 
 
 
Phosphate solubilizing fungi  
 
To acquire phosphate-dissolving fungal strains which can 
be appropriate for corn generation, different soil sample 
from the contemplate zone were screened. Pikovskaya's 
agar medium was used for the essential screening of 
phosphate solubilizing growths as indicated by Gong et al. 
(2010). Due to dissimilarity in colony morphology, thirty 
isolates were segregated, refined, and subjected to 
secondary screening for distinguishing phosphate 
solubilizing organisms.  
 
 
Screening and molecular identification of phosphate 
solubilizing fungi: Fungi, equipped to create a 
radiance/clear zone for solubilization, were chosen as 
potential phosphate solubilizers. They were subjected to 
advance auxiliary screening to determine their 
characteristic under the proximity of soluble phosphates 
in the medium by replacing Ca3(PO4)2 with K2HPO4 
following the proceduce designed by Gong et al. (2010). 
The fungi that delivered an unmistakable clear halo in this 
second medium were chosen for possible experiment of 
phosphate solubilization. They included 8 isolates out of a 
total of 30 essential secludes. Just a single secluded strain 
gave the most outstanding clear zones and was chosen for 
additional evaluation and identification using 18S rRNA as 
A. niger as indicated by the molecular and morphological 
identification unit located at the culture collection unit of 
the Regional Center for Mycology and Biotechnology 
(RCMB), Al-Azhar University, Cairo, Egypt with code 
number RCMB002007(12).  
 
 
Screening and molecular identification of nitrogen fixing 
Azotobacter isolates 
 
For isolation of Azotobacter, different soil samples were 
collected from the investigation area. The most seclude for 
nitrogen fixation as per Page et al. (1982), phosphate 
solubilization as indicated by deFreitas et al. (1997) and 
hormonal generation as per Rizzolo et al. (1993), was 
chosen for additionally examination. Chosen Azotobacter 
isolate was cleansed and identified by 16S rRNA as A. 
chroococcum as indicated by the molecular and 
morphological identification unit of Sigma Company, Cairo, 
Egypt. This strain was depositted at the  culture collection 
unit of the Regional Center for Mycology and 
Biotechnology (RCMB), Al-Azhar University, Cairo, Egypt 
with code number RCMB029001.   

Compost fertilizer preparation 
 
Planning of substrate 
 
Substrates, for example, plant deposits, weeds and grasses, 
ought to be slashed to accelerate disintegration by 
increasing the surface range accessible for microbial 
activity and giving better air circulation. Woody material 
ought to go through a processor. All existed farming 
wastes were subjected to examination before fertilizing 
the soil for C/N proportion (3.6%N and 42% C/N 
proportion).  
 
 
Soil composting protocol 
 
Following the procedure of Russell (1989), farm wastes 
were spread in layer alternate with wet animal dung. This 
was done in the rate of 1 animal dung to 5 farm wastes. 
The humidity content of compost was adjusted to 60%. 
Cellulolytic fungi was added to accelerate the 
decomposition process. Thereafter, it was covered with 
plastic sheet to instigate anaerobic decomposition. In four 
weeks, the mass became reduced and the heap flattened. 
The plastic cover was removed and the entire mass was 
turned. Aerobic decomposition commenced at this stage. 
Water was sprinkled to keep the material moist.  The 
compost was ready for use after two months.  
 
 
Compost enrichement 
 
The addition of Phosphorus (P) makes the compost more 
balanced, and supplies nutrient to microorganisms for 
their multiplication and faster decomposition. The 
addition of Phosphorus also reduces N losses (Salem, 
2006). Also, calcium ammonium nitrate (33.3 % 2 5 N) and 
calcium super phosphate (15.5 % P O ) were added in 
concentrations of 20 and 5 Kg/ton, respectively as sources 
of nitrogen and phosphorous. Calcium carbonate was 
added in concentration of 20 Kg/ton to neutralize the pH 
of compost. 

The completion of composting using N2-fixer A. 
chroococcum, Phosphorus dissolving fungi and cellulose 
decomposing fungi was achieved by the addition of one 
litre of bacterial  and fungal suspensions to one liter of 
molasses and ninty eight liters of water to obtain hundred 
litres of ready to use microbial solution, which function as 
accelerator to reduce the composting period to two month. 
 
 
Field experiment 
  
Fresh liquid culture medium of 48 h old at 28 ± °C at the 
rate of 108 (CFU/ml) of pure local strains of A. 
chroococcum and phosphate dissolving fungi were used as 
biofertilizers. Biofertilization treatments were applied on  

 



Academia Journal of Agricultural Research; Eman and Wessam.         081 
 
 
 

 
 

Figure 1: Trichoderma reesei. T55 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal 
transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequence. 

 
 
planting day and after 30 and 60 days from planting as 
described by Higa (1999).  

Chemical nitrogen fertilizer, as ammonium sulphate, 
used with 3 levels (50, 75 and 100%) of the recommended 
doses of N2 fertilizer, and Phosphorus (calcium super 
phosphate 15.5 % P2O5) and potassium (potassium 
sulphate 48 % K2O) fertilizers (300 and 100 kg fed-1, 
respectively). At harvest, the plant growth parameters 
were recorded (Plant height, fresh and dry weights per 
plant, plant yield, stalk and grains). 
 
 
Microbiological determinations  
 
Microbial, physical and chemical analyses of the obtained 
compost were determined using the microbiological 
analysis of rhizospheric soil and total microbial counts as 
described by Nautiyal (1999), while the Azotobacter 
densities on modified Ashby's medium was determined as 
decribed by Hill (2000). For counting and growing 
phosphate dissolving fungi, the Potato Dextrose Agar 
medium (PDA) was used as reported by Elad and Freeman 
(2002). Disease Severity Index (DSI) was determined using 
the formula applied by Papavizas (1985). Soil samples 
were analyzed for nitrogenase activity using a standard 
acetylene reduction assay as described by Haahtela et al. 
(1981), while dehydrogenase activity was determined 
according to the method described by Casida et al. (1964). 
The determination of phosphatase activity by disodium 
phenylphosphate served as enzyme substrate as describrd 
by Őhlinger (1996). 
 
 
RESULTS AND DISCUSSION 
 
Screening and molecular identification of cellulolytic fungi  
 
The choice system technique described by Teather and Wood 
(1982) was used. The chosen strains that produced high 
cellulase levels were individuals from the Trichoderma, Penicilli 

and Aspergilli groups since they are quickly developing and 
exceedingly sporulating organisms. As regard this 
investigation, out of the fifty distinctive fungal isolates grown 
on the CMC-xylose disconnection medium, eleven were later 
chosen using the plate clearing assay with CMC as substrate at 
various pH values. Effective cellulase producing growths 
isolates were then chosen in light of clear zone around the 
organisms on carboxyl methyl cellulase agar (CMC) plates. The 
presence of the clear zone around the colony when the Congo 
red arrangement was included is an indication that the 
organisms produced cellulase.  

Multivariate plots analysis was carried out to choosing the 
best strains considering different impacting factors. In this 
sense, just a single strain; T. reesei, appeared to be the most 
reasonable for alkaline cellulase generation under industrial 
conditions and also, had higher particular efficiency, which is 
an essential industrial parameter.  

This isolate was chosen for additionally evaluation and 
identification, using 18S rRNA as T. reesei as indicated by 
the molecular and morphological identification unit 
(Figure 1) and depositted at the  culture collection unit of 
the Regional Center for Mycology and Biotechnology 
(RCMB), Al-Azhar University, Cairo, Egypt with code 
number of RCMB 017006. 
 
 
Isolation, purification and screening of phosphate 
solubilizing fungi  
 
Thirty strains of phosphate-dissolving fungal isolates were 
secluded from soil samples, the chosen strains that 
produce high phosphate-dissolving activity levels were 
individuals from the Penicilli and Aspergilli groups since 
they are quickly developing and exceedingly sporulating 
organisms. These thirty strains could clearly drop the pH 
in culture media as eight strains decreased the pH value 
from 7.0 to below 2.0 in 18 h. The laboratory analyses of 
plates showed that these eight strains could proliferate in 
plates with root discharge of corn as sole carbon source. 
Out of the eight isolates, only one isolate demonstrated the  
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Figure 2: Aspergillus niger genes for 18S rRNA, ITS1, 5.8S rRNA,ITS2, 28S rRNA. 
 
 

 
 

Figure 3: Azotobacter chroococcum strain ICMP 15214 16S ribosomal RNA gene, partial sequence. 

 
 
capacity to solubilize phosphatase within the sight of 
halfway solubilized P (Ca3(PO4)2) and K2HPO4. This 
phosphate-dissolving strain obtained in this trial was 
identified as A. niger. Only a single secluded strain, which 
gave the most outstanding clear zones, was chosen for 
additional evaluation and was identified using 18S rRNA as 
A. niger, as indicated by the molecular and morphological 
identification unit (Figure 2) and depositted at the  culture 
collection unit of the Regional Center for Mycology and 
Biotechnology (RCMB), Al-Azhar University, Cairo, Egypt 
with code number RCMB002007(12).  
 
 
Isolation, purification and screening of N2-fixiation strains:  
 
For N2-fixiation diazotrophs, different soil samples were 
collected from various locations of the contemplated area, 
twenty  five  Azotobacter isolates were isolated, cleansed 
and inspected for their N2-fixiation activity. The most 
elevated isolate for nitrogen fixation, isolate number 13, 

with 121 ppm, was chosen, cleaned and distinguished as A. 
chroococcum using 16sRNA and as nitrogen treatment. A. 
chroococcum was subjected to various biochemical tests to 
investigate their ability to transport phytohormones using 
HPLC. Thus aggregate hormone recorded 25.69 µg/ml, and 
phosphate solubilization recorded 1.2 cm as a reasonable 
zone. Chosen Azotobacter isolate was cleansed and 
recognized by 16S rRNA as A. chroococcum as indicated by 
the molecular and morphological identification unit  of 
Sigma Company, Cairo, Egypt (Figure 3). This strain was 
depositted at the culture collection unit of the Regional 
Center for Mycology and Biotechnology (RCMB), Al-Azhar 
University, Cairo, Egypt with code number RCMB029001.   
 
 
Physicochemical and microbiological investigation of 
obtained compost 
 
The fast deterioration can be identified by a charming 
smell,   by   the   heat   produced,   development   of    white  
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Table 1: Physico-chemical and microbiological analysis of compost. 
 

Sample pH C% 

Total nutrients 

C/N ratio N P K  Fe Mn Zn 

%  ppm 

Compost 7.9 28.4 0.91 0.21 0.32  861 70.8 12.4 31.2 

Microbiological analysis 

Microbiological determinations (C.F.U/g dry matter) 

Total microbial counts      ×105 209 

Azotobacter densities        ×103 32 

Phosphate dissolving fungi (PDB)×102 19 

Cellulose decomposers ×104 73 

CO2 evolution 23    (mg CO2/100 g dry soil/24 hr) 

 
 

Table 2: Effect of compost , nitrogen levels and biofertilizers on microbial activity in rhizosphere of Zea mays (Average 
of two seasons). 

 

Treatments N.level 
T. microbial count 

(×105cfu/g dry soil) 
Az.densities 

(×103cells/g dry soil) 
Fungi count 

(×102cfu/g dry soil) 

Without bio 
50 103 19 9 
75 117 24 13 

100 121 27 13 
     

A.niger 
50 138 22 18 
75 141 31 23 

100 169 36 27 
     

A. chroococcum 
50 194 49 11 
75 201 54 16 

100 236 58 19 
     

A.niger+ A. 
chroococcum 

50 196 53 15 
75 212 59 21 

100 244 64 24 
L.S.D at 5% 1.8353 1.6472 1.8323 

 
 
growths on decomposition of natural material, a decrease 
in volume, and by change in the materials from dark to dull 
dark. Finally, the temperature droped and practically no 
heat was produced, the manure was then prepared for use. 
Table 1 show the physicochemical and microbiological 
examination of the obtained fertilizer. Obviously, the 
micronutrients are in the acceptable levels. Both N 
substance and C/N proportion are close to the detailed 
values obtained by El-Sersawy et al. (1998). The microbial 
examination of the acquired manure uncovered the 
increase in quantities of useful microorganisms, such as 
Azotobacters, phosphate dissolving microorganisms, 
oxygen consuming, cellulose decomposers and aggregate 
microbial count, regardless of the nonappearance of 
pathogenic microorganisms and nematodes. These results 
are contrary to those obtained by Indira et al. (2004) and 
Salem (2006).  

The nature of manure can be additionally enhanced by 
secondary inoculation of A. chroococcum, and Phosphate 
dissolving fungi. These microorganisms can be spread 

when the disintegrating material is turned after one 
month. For secondary inoculation, the N substance of 
fertilizer can be increased to about 2%.  The increase in N 
content and availability of other plant supplements could 
reduce treatment of the soil with time (Indira et al., 2004). 
 
 
Field survey: Effect of compost, nitrogen levels and 
biofertilizers on microbial action in the rhizosphere of 
Zea mays 
 
Total bacterial counts 
 
The   initial   total microbial counts before cultivation was 
61×105 CFU/gm dry soil. The data in Table 2 generally 
showed that the plant counts at maturity were higher than 
those of initial stage and all treatments exceeded the 
control. Obtained data showed  that mixed treatment is 
preferable than single treatments. Thus, the highest counts 
recorded with mixed treatment with  compost  application  
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Table 3: Effect of compost, nitrogen levels and biofertilizers on microbial activity in rhizosphere of Zea mays. 

 

Treatments N.level 
Dehydrogenase 

(µlDHA/g dry soil) 

Nitrogenase 

(µMC2H4kg/h) 

Phosphatase (mg 

phenol/g soil/24h) 

Without bio 

50 10.2 32.3 0.13 

75 10.8 54 0.136 

100 12 34.1 0.14 

     

A.niger 

50 11.4 46 0.16 

75 11.9 48 0.16 

100 13.2 51 0.165 

     

A. chroococcum 

50 13.7 69 0.18 

75 14 74 0.187 

100 15.8 75 0.196 

     

A.niger+ A. 

chroococcum 

50 14.2 73 0.21 

75 15.7 79 0.22 

100 16 80 0.22 

L.S.D at 5% 0.6568 2.1224 0.0685 

 
 
was 244 ×105 CFU/gm dry soil at third N level. The result 
is in agreement with the report of Abd El-Gawad (2008).  
 
 
Azotobacter densities  
 
The initial densities of Azotobacter in soil of El-Qantra 
sharq was 11×102 cells/g dry soil. The data in Table 2 
showed that the counts under A. chroococcum inoculation 
showed the highest counts all through the experimental 
periods, followed by fungi inoculation in descending order. 
Also, mixed applications of A. chroococcum + A. niger 
showed the highest counts (64×102 cells/g dry  soil). The 
obtained results demonstrated that N fixers, A. 
chroococcum, improve the soil by nitrogen fixation, which 
builds soil fertility. The increasing use of A. chroococcum 
for nitrogen fixation, as well as production of plant growth 
substances, generate amino acids, natural acids, vitamins 
and antimicrobial substances, which increase soil fertility, 
microbial populations and plant growth (Revillas,et al., 
2005).  
 
 
Fungal counts 
 
The results in Table 2 showed that fungi counts reached 
their maximum in the mixed treatment with compost 
application being 27 ×102cfu/g dry soil, this was followed 
by single fungi treatment being 24 ×102 CFU/g dry soil. 
These results in line with the findings of El-Sersawy et al. 
(1997), they observed that the application of both compost 

and biofertilizers increased the densities of phosphate 
dissolving fungal counts, confirming their importance of 
supplying the growing plant with available phosphorous 
via production of organic acids, which have the ability to 
reduce the soil pH. The substance liberated by roots, 
together with the physical change brought about by root 
activity, were generally considered as major factors 
affecting the selectivity of growth and development of 
various groups and types of microorganisms (Abd El 
Ghany, 1997). 
 
 
Enzymatic activity 
 
The enzymatic activities of soil samples are critical index 
of soil fertility because enzymes play an important role in 
plant nutrient cycles (Dick et al., 1996; Anwesha et al., 
2012). The data in Table 3 showed that dehydrogenase,  
nitrogenase  and phosphatase enzymes increased 
significantly with different biofertilization treatments and 
N fertilization levels. The highest mean values for 
dehydrogenase,  nitrogenase  and phosphatase enzyme 
were recorded for the mixed biofertilization treatments 
and  decrease with single treament. The lowest values 
were recorded for the control. El- Komy (2005) 
demonstrated the positive effect of dual inoculation with 
N2-fixer and P-solubilizer on nitrogenase activity. Whereas, 
some free living microorganisms in soil have ability to 
produce extra cellular enzymes, such as phosphates 
(George et al., 2002). This enzyme is able to mineralize 
organic phosphates into inorganic phosphates that provide  
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Table 4: Effect of compost , nitrogen levels and biofertilizers on disease severity index 
(DSI). 

 

Treatments N.level DSI % of Healthy plant 

Without bio 
50 49 50.7 
75 48.4 51 

100 48.1 51 
    

A.niger 
50 23 74.4 
75 21.8 75.9 

100 21 75.3 
    

A. 
chroococcum 

50 13 86.1 
75 10.7 89 

100 8 91.3 
    

A.niger+ A. 
chroococcum 

50 3 97 
75 2.8 97.2 

100 1.55 97.3 
L.S.D at 5% 0.394 0.184 

 
 

Table 5: Effect of compost , nitrogen levels and biofertilizers on growth and yield parameters  of Zea mays 

Treatments N.level 

Growth prameters  Yield Parameters 

Plant height 

(cm) 

Fresh wt. Dry wt.  Kernel wt Grain yield Stalk yield 

gm/plant  Kg/fed. 

Without bio 

50 114 87 31  0.152 0.82 2.15 

75 151 159 63  0.178 1.05 2.4 

100 179 270 129  0.21 1.19 3.28 

         

A.niger 

50 128 126 81  0.194 0.96 2.36 

75 170 240 117  0.23 1.2 3.15 

100 183 318 150  0.263 2.3 3.95 

         

A. 

chroococcum 

50 160 229 130  0.21 2.1 2.54 

75 225 420 162  0.34 2.4 3.88 

100 249 573 195  0.42 3.8 4.3 

         

A.niger+ A. 

chroococcum 

50 172 235 139  0.23 2.2 2.61 

75 229 433 170  0.39 2.9 3.9 

100 253 580 201  0.44 3.8 4.48 

L.S.D at 5% 1.7682 1.5894 12.612  0.0147 0.076 0.151 

 
 
high phosphate for plant. Biofertilizers treatments (single 
or mixed) showed significant differences in 
dehydrogenase, nitrogenase and phosphatase enzyme 
activities.  
 
 
Impact of compost, nitrogen levels and biofertilizers 
on disease severity index (DSI) 
 
The impact of fertilizer application with three N level and 
biofertilization on the severity of disease is shown in Tabe 
4. The most elevated number of solid plants were recorded 
for biofertilizer application. The best treatment with 

97.3% effective plants was obtained from blended 
treatment with compost and the third N level. Azotobacter 
can produce a mixture of antibacterial and antifungal (Abd 
El-Gawad, 2003 and 2008).  
 
 
Impact of compost, nitrogen levels and biofertilizers 
on on height, freshness and dry weight  of Zea mays 
 
The impact of various related levels of nitrogen composts 
with single and blended treatments  of biofertilizers (A. 
chroococcum and A. niger ) on plant height, freshness and 
dry    weight    of    Zea mays  is shown in Table 5. The table  
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Table 6: Effect of Compost , Nitrogen levels and Biofertilizers on mineral contents in grain of Zea 
mays. 

 

Treatments N.level N% P% K% 

Control 

50 0.98 0.34 0.41 

75 1.07 0.35 0.43 

100 1.12 0.41 0.5 

     

F 

50 1.05 0.34 0.44 

75 1.1 0.42 0.51 

100 1.2 0.46 0.56 

     

Az 

50 1.06 0.39 0.45 

75 1.18 0.47 0.58 

100 1.27 0.49 0.63 

     

Az+F 

50 1.13 0.4 0.52 

75 1.29 0.51 0.66 

100 1.34 0.53 0.66 

L.S.D at 5% 0.978 0.0707 0.0596 

 
 
shows that all biofertilization treatments  and diverse 
nitrogen levels affected the plant height, freshness and dry 
weights of Zea mays with very critical contrast, contrasted 
and control. The most extreme plant height, freshness and 
dry weight were 253 cm, 580 g/p, and 201 g/p with the 
application of fertilizer, third level of N with blended 
biofertilization treatment.  

The increase in fresh and dry weight, based on the 
application of manure and N levels with blended 
biofertilization treatments, might be attributed to increase 
in the supply of mineral supplements to the plant, natural 
control of plant pathogens, coordinated plant growth by 
development of plant checker and enhancement of soil 
characters, and increase in total amount of the soil and 
water holding limit (Salem, 2006).  

The information in the Table 6 showed that kernel yield, 
grain yield and stalk yield  of Zea mays were fundamentally 
impacted by the biofertilization treatments and nitrogen 
levels application.  

The results in the Table 5 revealed that A. chroococcum 
treatment affected the considered yield criteria as 
compared with fungal treatments. The prevalence of A. 
chroococcum might be likely seen in the essential part of 
maize, resulting in a critical increase in various bit/plant, 
which pondered grain and stalk yields. Kader et al. (2000) 
revealed that A. chroococcum increase the availability of 
nitrogen in the soil, which could improve seed number in 
the plant.  

The unexpected impact of both nitrogen application 
levels and biofertilization medications on all yield and 
yield parts was obtained. This critical increase in yield and 
yield segments due to biofertilization treatment along with 
nitrogen application resulted in plant growth and 
enhancement    of     microbial    activities    useful for plant  

development and yield.  
The stimulatory impacts of biofertilizers on yield and 

yield segments may be attributed to its proficiency in 
providing the developing plant with naturally settled 
nitrogen, brokedown of immobilized phosphorus and 
transport of phytohormones, which could animate 
supplement retention and lastly, photosynthesis process. 
These result in plant development and yield. 
 
 
Impact of compost, nitrogen levels and biofertilizers 
on mineral substance in the grain of Zea mays  
 
The data in Table, 6 clearly showed that N, P and K rates in 
maize grain were extraordinarily affected by 
biofertilization treatments and nitrogen levels application. 
The most outstanding N, P and K rates were recorded for 
blended biofertilization and third level of nitrogen 
application as 1.34, 0.53 and 0.66%, respectively. These 
results are in line with the findings of Hossein and Farshad 
(2013).  
 
 
CONCLUSION 
 
In this study, biofertilization with A. chroococcum, A. niger, 
and third nitrogen level showed intense impacts on the 
development, yield of maize and microbial group in the 
rhizosphere of the biofertilized plants. As previously 
mentioned, nitrogen levels have huge impact on the soil. 
The interaction treatment between biofertilizer 
immunization and nitrogen was highly advantages to the 
development parameters, yield and its segments, 
nutritious status and microbial action in the rhizosphere of  
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maize plant as compared with control treatments. 
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