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ABSTRACT 

Fertilizer management is essential for achieving sustainable agriculture and protecting the 
environment. A pot experiment was carried out during summer season in the greenhouse of the National 
Research Centre, Dokki, Giza, Egypt. In order to study the effect of replacement part of chemical 
fertilizers by bio-fertilizers treatments and their effect on growth, yield and chemical composition of 
maize plants. The treatments were T1) 100% 0f recommended NPK ; T2) 300 ml of bio-fertilizers/pot; 
T3) 25% NPK +225 ml of bio-fertilizesr;T4) 50% NPK + 150 ml bio-fertilizesrs;T5) 75% NPK + 75 
ml bio-fertilizers; T6) 75 ml of bio-fertilizes + one foliar spray of NPK compound (19:19:19); T7) 150 
ml bio-fertilizer as NPK + Two foliar spray of  NPK compound and T8) 225 ml bio-fertilizer as NPK 
+ Three foliar spray of NPK compound.   Data showed that application of biofertilizers alone, without 
simulative mineral fertilizers was less effective than chemical fertilizers. Applications of bio-fertilizers 
in combination with chemical fertilizers increased significantly the growth parameters and 
consequently, yield of maize plants as compared to both chemical and /or bio-fertilizer alone. 
Application of T6 gave the maximum increase in all most growth parameter (plant height, stem diameter 
and dry weight of Stover). The lowest values of plant height, stem diameter and dry weight of Stover 
were recorded with T3.  Application of 75% NPK in combination with 75 ml/pot bio-fertilizers (T5) 
significantly increased grain yield by 50% ,while application of three foliar spraying of NPK compound 
in combination with 75 ml/pot bio-fertilizers (T6) stimulate the grain yield by about 31%.   Also, data 
showed that application of bio-fertilizers in combination with chemical fertilizer, animate the 
concentration and uptakes of N, P, K, Fe, Zn , Mn, Fat, crude fiber, crude protein and carbohydrates 
contents in stover and grains as compared with the chemical fertilizers or bio-fertilizers alone 
  
Keywords: Chemical fertilizers, bio-fertilizers, combination, macronutrients, micronutrients 

concentration, uptake, growth grain yield and maize   

 
Introduction 

Corn (Zea mays L.) is a vastly consumed cereal crop after wheat and rice throughout the world 
particularly in Egypt. Maize is the most popular due to its high yielding, easy of processing, readily 
digested and costs less than other cereals Jaliya et al., (2008), FAO (2011) and Zamir et al., 
(2013).Corn is a good source for carbohydrates, protein, fat, vitamins B, and some essential minerals 
(magnesium and phosphorus). Being an exhaustive crop, it has very high nutrient requirement and its 
productivity is closely depends on nutrient managements system. Under the present trend of 
exhaustive agriculture in Egypt, inherent soil fertility can no longer be maintained on the sustainable 
basis. Nutrient supplying capacity of soil declines steadily under continuous and intensive cropping 
system. Chemical fertilizers are needed to supplement the nutrients in the soil. Heavy doses of 
chemical fertilizers and pesticides are commonly used to enhance corn yields. Low nitrogen content 
in the soil leads to poor absorption of micronutrients by plants, which may be insufficient for the 
complete development of the plant tissue Szulc, (2013). On the other hand, an excessive 
accumulation of mineral nitrogen in the soil poses a risk of water pollution because of nitrate  leaching 
by precipitation Ladha et al., (2005). Chemical fertilizer is also becoming more difficult for the 
farmers due to their high costs and scarcity during peak season. Thus, increasing awareness is being 
created on the use of organics including bio fertilizers that are the sources of macro, micro and 
secondary nutrients to sustain the soil fertility and its productivity. The application of bio-fertilizers 
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has become of great necessity to get a yield of sufficient high quality and to avoid environmental 
pollution Shevananda, (2008). Biological fertilizers are obviously an important part of sustainable 
agricultural system and have an important role in crop production by maintaining soil fertility 
According to Chen, (2006) ;  Zeid (2008)and Deepak Bhardwaj, et al., (2014) a compound organic 
fertilizer and urea or a combination of urea and polyamines significantly enhanced yield, growth, and 
the chlorophyll index. Bio-fertilizers are low cost resources, which are eco-friendly (Mugilan et al., 
2011, Naserirad et al., 2011 and Suhag 2016). The production technology for bio-fertilizers is 
relatively simple and installation cost is very low as compared to chemical fertilizers. Using of bio-
fertilizers (bacterial and fungal) to soil, promotes growth by increasing the supply or availability of 
primary nutrients to plant growth like hormones, vitamins, and amino acids. Minimizing use of 
chemical fertilizer is rather important to avoid minimal environmental risk and plays an important 
role in maintaining soil fertility (Мrkovački et al., 2012, Rana, et al., 2012 Sivakumar et al., 2013 
Bhardwaj et al., 2014 and Sinha et al., 2014). Bio-fertilizers utilization becomes urgent to substitute 
or mix it up to a single chemical fertilizer application. Several researchers have demonstrated the 
beneficial effect of combined use of chemical fertilizers and bio-fertilizers Safa Ahmed Obid et al., 
(2016) revealed that, plant height, stem diameter, leaf area, 100-grain weight and grains number / 
cob were increased due to the increase in level of bio-fertilizers. Piccinin et al. (2013) found that 
application of bio fertilizers in combination with chemical fertilizers improving both growth and 
yield of crops. In maize, Beyranvand et al., (2013) indicated that nitrogen and phosphate application 
with biofertilizers were positively increased many parameter (plant height, ear weight, and number 
of grain per cob, grain yield and biomass yield).Utilization of bio and chemical fertilizers on corn 
had significant impact on leaf chlorophyll, 1000 grain weights, grain, biological yield, protein, 
soluble carbohydrate, K and Na content of grains (Tarang et al. 2013).  

 

Materials and Methods 

A pot experiment was carried out during summer season in the greenhouse of the National 
Research Centre, Dokki, Giza, Egypt. In order to study the effect replacement part of chemical 
fertilizers by bio-fertilizers treatments and its effect on growth, yield and chemical composition of 
maize plants. Soil sample was taken, air-dried, sieved by 2 mm sieve and analyzed. Some chemical 
and physical properties are present in Table (1). 
 
Table 1:  Chemical and physical characteristics of the investigated soil. 

Physical properties Chemical properties 
Sand Silt Clay 

Texture pH 
EC 

dSm-1 
CaCO3 

% 
OM 
% 

N P K 
% (ppm) 

58.31 25.80 15.87 loamy 7.98 0.47 2.45 0.89 209 2.5 457 

 
The physical and chemical properties of the soil were determined according to Klute (1986) and 

Page et al., (1982).The experiment contained 40 plastic pots having a diameter of 40 cm and length of 
40 cm. The experimental design was complete randomized blocks with three replicates .The weight of 
each pot was 40 kg .Seeds of maize (Zea mays L.,) hybrid-310 were obtained from the Department of 
agronomy, Ministry of Agriculture. Two seeds were sown in each pot. After emergence, the seedlings 
were thinned to one/pot .All agricultural operations other than experimental treatments were done 
according to the recommendations of Ministry of Agriculture, Egypt. Bio-fertilizers consisted of .high 
efficient strains of Azotobacter chrococcum (a free-living nitrogen fixing bacteria), Bacillus 
megaterium var. phosphaticum (phosphate dissolvers) and Bacillus sp (potassium dissolvers) obtained 
from the culture collection of the Agricultural Microbiology Department, National Research Center, 
Dokki Giza. The selected three bacterial strains were propagated in sterilized proper nutrient broth 
media and incubated on a rotary shaker (180 rpm) at 28oC for 5 days. Turbidity, as bacterial growth 
indicator, of the cultures was adjusted calorimetrically to optical density of 1.6 at wave length of 420 
nm to give 5x109 viable cells/ ml respectively for Azotobacter after 6 days. phosphste and potassium 
dissolvers after 4 days incubation at 28-30 oC.  .Bio-fertilizers were added to soil at rates of 75, 150, 
and 225 ml as  soil application. These doses were applied two times (after 45 and 75 days from sowing). 
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The treatments were as follow: 
T1: Recommended rate of chemical fertilizers NPK 100%. (14g/pot ammonium nitrate 33.5%N +   
       8g/pot single super phosphate 15.5% P2O5 + 4g /pot potassium sulphate 50% K2O) 
T2: 300 ml of bio-fertilizer only. 
T3: 25% of recommended rate of NPK +225 ml of bio-fertilizers.      
T4: 50% of recommended rate of NPK + 150 ml bio-fertilizers.             
T5: 75% of recommended rate of NPK + 75 ml bio-fertilizers.      
T6: Three foliar spray of NPK compound* + 75 ml of bio-fertilizes  
T7: Two foliar spray of NPK compound   +150 ml bio-fertilizer as NPK.     
T8: One foliar spray of NPK compound    +225 ml bio-fertilizer as NPK 
   
*The used compound was 19- 19 -19 (N-P-K-), .spraying was after 45, 60, 75 for T6, 45 and 60 for  
   T7 and 45 days from sowing for T8 at a rate of 5%. 
 
Recorded data: 

The data were collected after maturity to measure plant height, stem diameter ,leaves number, dry 
weight of shoots, ear length, ear diameter, number of rows/ ear, number of seeds/row, 100-seed weight, 
grain yield/plant. 

 
Chemical constituents:  

Total of nitrogen, phosphorus, and potassium were determined according to the methods of 
Cottenie et al. (1982). Zinc, manganese, iron content were determined using atomic absorption 
spectrophotometer to method described by Cottenie et al. (1982) .Fat, crude fiber, crude protein and 
carbohydrates contents were determine according to the methods of AOAC (1984). 

 
Statistical analysis:  

The means of data recorded was subjected to the analysis of variance according to Snedecor and 
Cochran, (1980).The Least Significant Differences (LSD) at P=0.05 level was used to verify the 
differences among means of the treatments 

 

Results and Discussion 

Effect of bio- and chemical fertilizers and their combination on: 
 
1-Growth parameters and yield of maize plant (Zea mays L.) 

The effect of bio–and chemical fertilizers treatments and their combination on growth parameters 
and yield of maize plants illustrated in Table (2).Results observed that application of bio-fertilizers 
alone or without simulative mineral fertilizers were less effective than the recommended rates of 
chemical fertilizers. Application of bio-fertilizer in combination with chemical fertilizers significantly 
increased the growth parameters and consequently, yields of maize plants as compared to both chemical 
or bio fertilizer alone, similarly was noticed by Piccinin et al. (2013).    Application of T6- treatment 
gave maximum increase of plant height (227.65 cm) stem diameter (3.06 cm), leaves numbers, dry 
weight of shoots (394.00g). However the lowest values of plant height (193.00 cm), stem diameter 
(2.11cm), leaves numbers, dry weight of shoots (301.55g) were noticed with the T3 treatment. Yazdani 
et al. (2009) showed that application of bio-fertilizers in combination with fertilizer (NPK) gradually 
improved ear weight, row number, biological yield and harvest index and grain number/row and 
ultimately increased grain yield of maize as compared with mineral fertilizers. 

Irrespective to the kind of fertilizer (bio- and or chemical fertilizers), the most efficient method 
of application of ear length, number of rows/ ear, number of seeds/row, 100 grain, weight and grains 
yield /plant with dressing soil application due to the ability of the microorganisms to produce some 
growth regulator substances, by root colonizing bacteria, which it may play an important role in plant 
growth through promoting photosynthesis, translocation and accumulation of dry matter within 
different plant organs ( Panwar et al., 2006 and Tarang et al., 2013).  Using  of Azospirillum  brasilense  
or commercial  bio-fertilizers combined with  half  dose of N  (144kgN/ha) in  cereals  caused a 
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significant increase in yield. Furthermore, seed inoculation with Rhizobium, phosphorus solubilizing 
bacteria, and organic amendment increased the seed production of the crop (Panwar et al., 2006). 

Fatemeh Nouraki1 et al. (2016) reported that 50 % of chemical fertilizer in combination with 
100% bio-fertilizer gave the highest value (11,715 Kg/ha grain yield), however lowest value was 
obtained by 100% chemical fertilizer alone (11,165kg/ha, yield). Yazdani et al. (2009) reported that, 
fifty percent of chemical fertilizer could be reduced in case of phosphate soluble and growth promoting 
bacteria are applied, without reducing the corn yield. Van Oosterom et al. (2010) reported that using 
bio-fertilizers (Azotobacter bacteria) had a positive effect on corn yield .Several researchers ‘stated that 
interaction effects of bio fertilizers and chemical fertilizer gradually increase the grain yield, yield 
components, and biological function. Microorganisms are commonly used as bio-fertilizer and can be 
important for integration nutrients management through, nitrogen fixers (N-fixer), potassium and 
phosphorus solubilizes, and also, can be the best way to minimize the excessive chemical  fertilizers. 
.Bio-fertilizers improved nutrients and water uptake, plant growth and plant tolerance to abiotic and 
biotic factors, and can play an important role in productivity and sustainability of soil. As well as 
protecting the environment as eco-friendly and cost effective inputs for the farmers, Itelima (2018). 
Inorganic fertilizers have become very popular in Egypt and throughout the world because they are 
easily affordable and have the advantage of fast action owing to their prompt release of nutrients. 
However, there has been much research on the demerits of inorganic fertilizers and this has revealed 
that they have disadvantages that cannot be overlooked. Rosen and Horgan (2009), most problems 
associated with harvested crops and some of the pollution of our natural environment occurred due to 
inorganic fertilizer use. These findings have led to the need for the provision of environment friendly 
fertilizers known as bio-fertilizers. In general, data in table (3) showed that application of (T5), stimulate 
the grain yield by about 50%. Foliar application also can be consider as economy way to minimize the 
recommended rate as well as cost price of fertilizers added, where T6 (Three foliar spray of NPK 
compound*  +  75 ml of bio-fertilizes) resulted in 31% increase in grain yield compared to addition of 
the recommended NPK.  Also,seeds inoculated with Azotobacter increased the growth and yield in of 
corn Singh and Singh (2005). Akbari et al. (2009) found that the combination of bio and chemical 
fertilizers increased grain yield and plant height of corn. Applied 50% of mineral fertilizers form 
nitrogen, phosphorus and potassium increased the growth of safflower as  compared with mineral 
fertilizers application alone, also application of Azotobacter as bio-fertilizer wi th  half rate of 
mineral  fertilizer increased the grain yield of safflower. In a field experiment inoculation with syano 
bacteria combined with 50% N increased significantly maize yield and its components over the control 
treatment 100% N only Aref and EL-Kassas (2006). 
 

Table 2: Effect of chemical and bio-fertilizer and their combination on growth  parameters and yield 
of maize plants. 

 

Chemical composition: 
Data presented in table (3) revealed that application of chemical fertilizers; stimulate the 

concentration and uptakes of macronutrients, in shoots and grains as compared with the bio-fertilizers 
alone. Most important limitation of biofertilizers is their nutrient content when comparing with chemical 

Treatment 
Plant 
height 

cm 

Stem 
diameter 

cm 

Leaves  
No. 

D.W 
of 

Stover 
(g) 

Ear 
length 

cm 

Ear 
diameter 

Number 
of rows/ 

Ear 

Number 
of 

grains 
/row 

100- 
grain  

weight 
(g) 

grain 
yield/ 
plant 

(g) 

T1 171.33 1.73 11.37 256.12 15.12 3.73 9.33 25.08 25.08 140.45 

T2 158.21 1.55 9.22 229.80 13.36 3.46 7.87 22.72 22.72 122.58 

T3 193.00 2.11 12.01 301.55 19.56 3.90 11.53 29.47 33.71 187.70 

T4 220.10 2.22 12.55 332.70 16.74 4.11 12.44 31.15 34.76 197.33 

T5 213.85 2.40 12.94 340.88 17.88 4.20 12.28 33.00 36.48 211.58 

T6 227.65 3.06 13.28 394.00 16.89 4.20 11.08 29.41 30.32 183.37 

T7 209.97 2.12 12.75 366.47 16.40 5.47 11.65 31.00 33.71 175.41 

T8 223.51 2.68 13.09 341.39 15.69 4.32 11.89 27.00 28.22 152.39 

LSD 5% 5.64 0.21 1.40 22.09 1.19 0.73 1.47 2.16 1.55 6.12 
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fertilizers. Which are rather soluble and immediately available to the plants; therefore, the effect is 
usually direct and fast. This phenomenon is responsible for deficiency symptoms in plants grown and 
treated with bio-fertilizers, to overcome the problem, additives should be added such as bone meal (rich 
in phosphorus), wood ash (rich in potassium) or other substances of natural origin such as phosphate 
rock to enrich the fertilizer (Itelima 2018). Reddy and Singh (2011) stated that inoculation of P-
solubilizing bacteria in the presence of rock phosphate significantly increased nutrient uptake and 
available P of wheat and maize plants as compared to the control. This may be explained as the 
application of biofertilizers could make such nutrients more available for plants. Abou El-Nour (1996) 
came to the same conclusion in case of faba bean plants. On the other hand, combination between 
chemical and bio-fertilizers showed significant increases of macronutrient concentrations and uptake in 
both stover and grain as compared with T1 (The recommended NPK) or T2 (Applied only bio-
fertilizers). The maximum concentration and uptake of N and P of stover and grain was achieved by 
combination between foliar application of NPK two times and 150 ml/pot bio-fertilizers (T7). While 
the maximum K concentration and uptake was achieved by T5 (75 % of the recommended NPK in 
combination with 75 ml/l biofertilizers).  

Soil microorganisms play a significant role in regulating the dynamics decomposition of organic 
matter and the availability of plant nutrients such as N, P and S. In addition, microbial inoculants can 
be used as an economic input to increase crop productivity; fertilizer doses can be lowered and more 
nutrients can be harvested from the soil. Biofertilizer stimulate root system expansion, and created a 
better condition for seed germination. Mahfouze and Sharaf - Eldin (2007), found that phosphorus 
solvent bacteria have the ability to produce organic acids that increasing solubility and availability of 
phosphorus to plant.  
 

Table 3:  Effect of chemical, biofertilizers, and their combination on N, P and k, concentrations and 
uptake measured in stover and grains of maize 

 

Data presented in table 4 illustrate that application of bio- and chemical fertilizers on 
micronutrients concentration and uptake in stover and grains of maize plants. Results revealed that 
applying bio-fertilizers alone (T2) reduced micronutrients concentration and uptake measured and 
calculated in maize stover and grains as compared with those of applied the recommended NPK and 
other treatment. Itelima, (2018) stated that chemical fertilizers were more mobile, soluble and 
immediately available to plants  than biofertilizers that need time to excrete acids for increasing the 
availability of essential nutrient element to plants.. However, application of combined chemical and 
bio-fertilizers stimulate the concentration as well as uptake by maize plant. Bio-fertilizers play several 
roles for activates the beneficial bacteria and improve the soil fertility by increasing its available 
nutrients to meet the plant requirements. However, combination of chemical and bio-fertilizers 
significantly increased micronutrients concentration and uptake of both stover and maize grains. The 
maximum increments of Fe and Zn recorded in stover were obtained as a result of applying two foliar 
spray of NPK compound and 150 ml/pot bio-fertilizers (T7). However, three foliar spray of NPK 
compound and 75 ml/pot bio-fertilizers (T6) achieved the maximum Mn. Moreover, Applying75% of 
the recommended NPK in combination with 75ml/pot bio-fertilizers (T6) found to be the best treatment 
for markedly increased micronutrients concentration and uptake measured and calculated in maize 
grain. 

Treatment 

Stover Grains 

N 
% 

N 
 uptake 
mg/pla

nt 

P 
% 

P 
uptake 
mg/pla

nt 

K 
% 

K 
uptake 

mg/plant 

N 
% 

N 
 uptake 

mg/plant 

P 
% 

P 
uptake 
mg/pla

nt 

K 
% 

K 
uptake 

mg/plant 

T1 0.35 888 0.18 407 1.15 2955 1.27 1830 0.25 356 0.48 1156 
T2 0.21 475 0.15 352 1.07 2459 1.00 1223 0.20 249 0.41 498 
T3 0.55 1667 0.20 604 2.00 6030 1.47 4635 0.31 580 0.63 1177 
T4 0.62 2063 0.26 854 2.12 7052 1.60 3158 0.34 670 0.87 1723 
T5 0.60 2035 0.24 831 2.34 8324 1.88 3980 0.36 754 0.94 1996 
T6 0.50 1976 0.22 867 1.56 6158 1.45 2659 0.30 544 0.69 1259 
T7 0.68 2480 0.25 917 1.73 6341 1.65 2686 032 562 0.69 1203 
T8 0.58 1969 0.23 691 1.87 6389 1.50 2286 0.30 462 0.53 807 

LSD 5% 0.06 161 0.04 159 0.28 959 0.13 280 0.05 87 0.07 131 
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Table 4: Effect of chemical and bio-fertilizers and their combination on Fe, Zn and Mn, concentrations 
and uptake measured in stover and grains of maize 

 

Table (5) illustrate application of both chemical and bio-fertilizers and their combination on 
protein content in stover and protein, crude fiber, carbohydrates and fate percentage in grains of maize 
plants. Results observed that application of chemical fertilizers NPK at recommended rates stimulate 
the percentage of protein in Stover. However, bio-fertilizers treatment decrease protein by about 40%. 
Data also observed that combination of chemical and biofertilizer treatments (T3, T4, T5) gradually, 
increase the protein content in stover of maize plant as compared with chemical and /or biofertilizers 
alone. Combination effects of chemical and biofertilizers was more effective on percentage of protein 
in stover and protein, crude fiber, carbohydrates and fate percentage in grains of maize plants.  Data 
also observed that application of T7, and T8 stimulate the protein contents in stover of maize plants. It 
was noticed that reducing the recommended rates of chemical fertilizers up to 50% in the presence of 
150 ml/pot soil application of biofertilizers was the way that is more economical.  Chemical fertilizers 
application had more pronounced effect in total protein, fiber, carbohydrates and fat in grains of maize 
plant as compared with biofertilizers alone.  
 
Table 5: Effect of chemical and bio-fertilizers and their combination on protein in stover and grains 

and fiber fat and carbohydrate (percentage) in grains of maize plants 

 
These results indicated that carbohydrate content has increased due to the combination effects of 
biofertilizers with either chicken manure or urea. Mahfouze and Sharaf Eldin (2007) previously reports 
these findings. Application of  bio-fertilizers in combination with half dose of recommended rate of 
chemical fertilizers applied by foliar application gradually gave the highest values of protein, crude 
fiber, carbohydrates and fate percentage in grains of maize plants Hashim et al. (2016) stated that  total 
carbohydrate gradually increased by, the application of biofertilizers   particularly in combining  with 
50% nitrogen fertilizer. Rinku (2017) stated that Seaweed consider as biofertilizer, plays a vital role for 
enhancing the biochemical constituents such as carbohydrates, lipids, proteins, fibers, ash, phenol, 
dietary fiber etc. in plant. It is a good source of micro & macro elements required for plant nutrition, 
improving the quality of production as well as soil biological activity. This technology can be 
implemented in form of organic farming for sustainable agriculture that is better solution for eco-
friendly approach.  

Treatment 

Stover Grains 
Fe Zn Mn Fe Zn Mn 

ppm 
Uptake 

µg 
/plant 

ppm 
Uptake 

µg 
/plant 

ppm 
Uptake 

µg 
/plant 

ppm 
Uptake 

µg 
/plant 

ppm 
Uptake 

µg 
/plant 

ppm 
Uptake 

µg 
/plant 

T1 79 20173 15 3904 10 2590 104 14647 28 4001 11 1550 

T2 64 14707 11 2551 8 1850 96 11828 20 2464 10 1241 

T3 99 29966 19 5721 14 4079 186 34660 35 6578 18 3438 

T4 103 34389 21 6875 15 5142 196 38771 45 8903 16 3198 

T5 96 32752 17 5744 15 5137 201 42617 49 10274 22 4780 

T6 89 35020 22 8714 14 5542 175 32126 45 8157 20 3689 

T7 107 39249 24 8796 11 4034 173 30379 41 7204 15 2644 

T8 112 38235 27 9134 10 3549 164 24991 37 5653 15 2310 

LSD 5% 7 1990 3 1014 2 759 4 3860 2 588 3 494 

Treatment 
Protein (%) 

in stover 

Grains 

Protein (%) Fiber (%) Carbohydrates (%) Fat (%) 

T1 2.19 7.94 2.61 73.33 1.98 
T2 1.31 6.25 2.44 68.15 1.77 
T3 3.44 9.19 3.22 75.28 2.11 
T4 3.88 10.00 3.67 80.68 2.66 
T5 3.75 11.75 3.30 77.67 2.48 
T6 3.13 9.06 2.97 74.80 2.06 
T7 4.25 10.31 3.46 78.10 2.40 
T8 4.06 9.38 3.25 77.42 2.31 
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Conclusion 

Use of renewable resources is one of the fundamental principles of sustainable agriculture that 
enables maximum crop productivity and minimal environmental risk. Biofertilizers play an important 
role in improving soil fertility by increasing the available nutrient required for plant growth. Foliar 
application can be consider as economy way to minimize the fertilizers use, furthermore, cost price, 
such technology can be devised in form of organic farming for sustainable agriculture that is better 
solution for eco-friendly advance 
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