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ABSTRACT 

Some of laboratory experiments and also Some experiments were 

done and applied to use of microorganisms as biofertilizer in some area of 

agriculture on different crops were performed to explain and show the 

efficacy, applety and quality of some Microorganisms to secret some useful 

product for plant and soil and increase the fertility of soil and increase yield 

of crop. Organic agriculture is to improve the food safety to the human in 

general. They increase crop yield, Increase average length of shoot and 

paper, increase weight and size  of yield and crops , and also spead harvest 

time.  produces plant growth promoting substances IAA amino acids, vitamins 

etc.  Plant growth and response to environmental cues are largely governed 

by phytohormones. The plant hormones ethylene, jasmonic acid, and salicylic 

acid (SA) play a central role in the regulation of plant immune responses. In 

addition, other plant hormones, such as auxins, abscisic acid (ABA), 

cytokinins, gibberellins, and brassinosteroids, that have been thoroughly 

described to regulate plant development and growth, have recently emerged 

as key regulators of plant immunity. Plant hormones interact in complex 

networks to balance the response to developmental and environmental cues 

and thus limiting defense-associated fitness costs. From this work we 

obtained the increasing size and amount of yieldes , increasing The Average 

length of shoot and paper (cm). also increasing Average shoot and leaf weight 

(gm), and decreasing days from starting agriculture  to harvest time. 

plant growth-promoting bacteria (PGPB) will begin to replace the use of chemicals in agriculture. While 

there may not be one simple strategy that can effectively promote the growth of all plants under all 

conditions, some of the strategies that are discussed already show great promise .Plant growth and response 

to environmental cues are largely governed by phytohormones. The plant hormones ethylene, jasmonic acid, 

and salicylic acid (SA) play a central role in the regulation of plant immune responses. In addition, other plant 

hormones, such as auxins, abscisic acid (ABA), cytokinins, gibberellins, and brassinosteroids, that have been 

thoroughly described to regulate plant development and growth, have recently emerged as key regulators of 

plant immunity. In our study we searched about ability of microorganisms to produce toxic substances or 

defense mechanisms against harmful microorganisms which cause plant disease and cause damage or 
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reduction the crop yields. So we must to find safe solution and eco –friendly way to protect our plants, crops 

and vegetables from damage or any infection by harmful microorganisms (Biological pest control) to 

Controlling pests and plant disease vectors. Without any hazards and pollution of chemical pesticides. 

Applicability of Saccharomyces cerevisiae and lactic acid bacteria as a biocontrol agent of Fusarium, root rot 

and Powdery mildew,    a Biotrophic Fungus . Organisms that cause infection  disease include fungi, oomycetes, 

bacteria, viruses phytoplasmas, protozoasuch as nematodes  and parasitic plants. In the first task, besides to 

increase the quality of the agricultural soil and to decrease and/or avoid the chemicals consumption 

(pesticides, chemical soil fertilizers), biofertilizers Are used to improve the plant production in sustainable 

agriculture.   And also aim of our study aimed to increase the yield of crop production and increase size  of 

fruits and vegetables with safe and no side effect on our health (Replacement chemical methods ). 

Biofertilizers: An ecofriendly way to replace chemical fertilizers 

Key words: Natural Agriculture 

©KY Publications 

INTRODUCTION : 

 In their natural environments, plants are under continuous biotic stress caused by different attackers 

(e.g., bacteria, fungi, viruses, oomycetes, and insects) that compromise plant survival and offspring. Given that 

green plants are the ultimate source of energy for most organisms, it is not surprising that plants have evolved 

a variety of resistance mechanisms that can be constitutively expressed or induced after pathogen or pest 

attack (Glazebrook, 2005; Panstruga et al., 2009). Plants have developed molecular mechanisms to detect 

pathogens and pests and to activate defense responses. The plant innate immune system relies in the specific 

detection by plant protein recognition receptors (PRRs) of relatively conserved molecules of the pathogen 

called pathogen-associated molecular patterns (PAMPs). This resistance response is known as PAMP-triggered 

immunity (PTI). Successful pathogens secrete effector proteins that deregulate PTI. To counteract this, plant 

resistance (R) proteins recognize effectors and activate effector-triggered immunity (ETI; reviewed in Dodds 

and Rathjen, 2010).A fine-tune regulation of these immune responses is necessary because the use of 

metabolites in plant resistance may be detrimental to other physiological processes impacting negatively in 

other plant traits, such as biomass and seed production (Walters and Heil, 2007; Kempel et al., 2011). These 

physiological constrains, together with other factors such as the co-existence of plants with natural attackers, 

have contributed to drive the evolution of a dynamic and complex network system. Defense layers from 

separate cellular components and from diverse physiological processes are interconnected to reduce the 

inherent fitness cost of  being well-defended (Chisholm et al., 2006; Panstruga et al., 2009; Schulze-Lefert and 

Panstruga, 2011). The resistance response is regulated by phytohormones, that are small molecules which 

synergistically and/or antagonistically work in a complex network to regulate many aspects of plant growth, 

development, reproduction, and response to environmental cues (Pieterse et al., 2009; Santner et al., 2009; 

Jaillais and Chory, 2010). In parallel, it has been found that pathogens have developed sophisticated molecular 

mechanisms to deregulate the biosynthesis of hormones and/or to interfere with hormonal signaling 

pathways, thus, facilitating the overcoming of plant defense mechanisms (Jones and Dangl, 2006; Dodds and 

Rathjen, 2010). The essential roles of salicylic acid (SA) and ethylene (ET)/jasmonic acid (JA)-mediated signaling 

pathways in resistance to pathogens are well described (Robert-Seilaniantz et al., 2011a). SA signaling 

positively regulates plant defense against biotrophic pathogens, that need alive tissue to complete their life 

cycle, whereas ET/JA pathways are commonly required for resistance to necrotrophic pathogens, that degrade 

plant tissue during infection, and to herbivorous pests (Glazebrook, 2005; Bari and Jones, 2009). Several 

exceptions for this general rule have been described, and thus SA pathway is also required for plant resistance 

to particular necrotrophic pathogens, whereas ET/JA pathways were found to be essential for resistance to 

some biotrophic pathogens (Berrocal-Lobo et al., 2002; Robert-Seilaniantz et al., 2011a). Additionally, other 

hormones such as auxins and abscisic acid (ABA), originally described for their function in the regulation of 

plant growth processes and the response to abiotic stresses, have recently emerged as crucial players in plant–

pathogen interactions (Mauch-Mani and Mauch, 2005; Kazan and Manners, 2009; Ton et al., 2009; Fu and 
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Wang, 2011). All the phytohormone pathways are linked to each other in a huge, complex and still obscure 

network. For example, ET, ABA, auxin, gibberellins, and cytokinins pathways are considered as hormone 

modulators of the SA–JA signaling backbone (Pieterse et al., 2012). 

 To develop hormone-based breeding strategies aiming to improve crop resistance to pathogens, we 

need to understand the intricate regulation of hormone homeostasis during plant–pathogen interactions, and 

how  pathogens interfere with this hormone regulation. Indeed, manipulation of a plant hormone pathway can 

result in enhanced resistance to a particular pathogen, but it could also have a strong negative effect on plant 

growth and resistance to a distinct type of pathogen with a different life style (Holeski et al., 2012).  

 Unfortunately, because of variable results, the commercial application of phosphate-solubilizing PGPB 

has been quite limited. In fact, the most consistent positive effects of applying phosphate-solubilizing bacteria 

are seen when these bacteria are coinoculated with bacteria with other physiological capabilities such as N 

fixation, or with mycorrhizal or nonmycorrhizal fungi [42]. 

Materials and Methods: 

1 – Molasses                 

2- Lactic acid Bactria  

3 - Yeast: Saccharomyces cerevisiae    . 

Dry yeast granules were used for isolation of Saccharomyces.     

Procedure:  

l- Mix all content to make solution then incubate for 24 H. at room temperature after incubation period dilute 

the first solution with water (1: 9) concentration  then incubate again for 24 h. at room temperature added 

this  Collection to use with  irrigation water for soil. Were mexed to make one liter.  

2- Assessment effect of this bio-fertilizer solution on seedling and plant growth.  

 The first application and 1st experiment which compare the difference between the use of bio-

fertilizer and chemical fertilizer and its effect on plant. Use Microorganisms as biofertilizer after preparation   

The microbial consortium was formulated using molasses as medium and incubated at 37°C from 3 – 5 days. 

Field experiments using solution contain microorganisms used to study their effect on  the length and width of 

the paper in the plant laboratory  to compare the control (chemical fertilization) and natural fertilization . 

* When use biofertilization instead of or replacement the chemical fertilization by addition the amount of 

solution contain microorganisms  to water of irrigation equal from start point to the end of earth or area which 

planted and want to increase fertility of soil and plant to produce safe and healthy food and crops  .  

1- Design and Experimental Technique: 

Field experiments were carried out at the Experimental farm for different area of agriculture. 

Minia Governorate, Qena Governorate, Aswan Governorate and Fayoum Governorate in summer seasons 

2013 and 2014.  To show ability of using microorganisms as biofertilizers and replacement to chemical 

fertilization on wheat crop (growth and yield). 

The experiment was arranged as Randamize Complete Block design (RCB) design with three replications. And 

four treatments were applied . 

Each plot was 1 ∕ 40   of (Acre) 

The wheat seeds cultivar Sakha and BeniSuef 5 were used in these experiments at rate of 60 kg seeds ∕ acre     

The solution contain effective strains of (1) - Yeast: Saccharomyces cerevisiae in pure form  

Steps of using microorganisms and indications: 

Lactobacillus corresponding to lactobacillus delbruekii and Lactobacillus fermentum. 10 billions . (FCU). 

And also other components There were no problems or dangerous to use such as Molasses (Black Honey).The 

concentration of molasses at rate of 150 gm ∕ liter. 

The following treatments were used in the two seasons: 

1* – Control full dose from nitrogen as chemical fertilization. And conventional farmers. ( 60 N  units / Faddan). 

2* – Combination between chemical fertilizer and biofertilizer as half of dose from nitrogen and 4 liters from 

solution ( SGM ) which contain microorganisms and important substances useful to plant and soil. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3662895/#B112
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3* - 4 liters from The solution contain effective strains of  Saccharomyces cerevisiae in pure form . 

Steps of using microorganisms and indications: 

Lactobacillus corresponding to lactobacillus delbruekii and Lactobacillus fermentum. 10 billions cells ∕ gram of 

inoculation. + 150 grams of molasses . 

4* - 8 liters from the solution contain effective strains with the same content of above solution. ( SGM). 

Selective group microorganisms . 

When the comparison between chemical fertilizer and biofertilizer were performed  

The full dose of nitrogen (60unit ∕ acre) was added and applied  as urea at 3 times before the first, second and 

the third irrigation in equal amounts.   

* - Assessment effect of solution as bio-fertilizer on seedling and plant growth.  

The additions of biofertilizer at the same dates add chemical fertilizer. 

Add demonstrate the impact use microorganisms as biofertilizer and the extent of the plant take advantage of 

usage and how important it is to plant. 

Sampling and variables Measured: 

After 3,4,5,6 and 7 days from planting 4 plants from each plot were carefully uprooted and roots were washed. 

Length of shoot (cm) per day after germination, Average of Fresh weight of shoots (g) and Average of length 

(cm) of shoots were estimated. 

2- * Test for  Nitrogen content of biofertilizer : 

 Results of the effect of  secreted substances produce by microorganisms and also nutrients which act as 

medium for microorganisms and its content as food supplements in complete formula introduced for increase 

plant and soil fertility .  

Were determined and described by  

Nitrogen, Ammonia  .Nessler Methods  for Ammonia nitrogen (NH3 – N). 

3- * Sulfur content is also determined and appreciation and determined to show ability of microorganisms for 

increase fertility of soil and plant. 

Figure 1: The efficacy of using biofertilizer on Grape plant growth . 
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  Effect of plant hormones on Grape 

plant growth 

Figure( 2)– Guava plant growth by using biofertilizer. (Spray) 

   

  
 

Guava increase size Guava  Guava after spray by natural 

hormones  
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RESULTS AND DISCUSSION: 
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* In this part, field experiments in two years were run for study the Effect of using Microorganisms and 

application components which contain important and helpful substances to plant. Crops, Vegetables and fruits.   

As biofertilizer on wheat, Dill, Parsley.  Alovir, Tomato, potato, Garlic, Onion, Dates, Rice, Guava, Eggplant, 

Grape, and Maize.  And fertilization with different levels of nitrogen (60 kg N ∕ Acre alone or   30 kg N ∕ Acre + 4 

liters from biofertilizer). The most results indicated to ability of microorganisms when use as biofertilizer to 

replacement chemical fertilization. Four treatments were done and applied in all field experiments and each 

one was recorded with all observation and Any existing note was taken into account with the writing of 
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variables that occur in the plant all the different stages of growth for each treatment was present separated 

.Some tables and figures were mentioned to  Discusses the ability of microorganisms to increase the supply of 

agricultural crops and soil and plant nutrients required for growth and useful in all the different stages of 

growth and increased agricultural crops and reduce the risk of use chemical fertilization And its negative 

effects and serious damage to the soil and its impact on health and waterways as well as the surrounding 

environment 

For these reasons mentioned conducted all tests separately in the regions and Different regions and provinces 

with  random manner, on many agricultural crops , vegetables and some fruits to determine the output value 

and yield amount  in each experiment compared to the normal fertilization   ( chemical fertilizer) under the 

supervision of  Agronomist  in Agricultural extension  and have experience in the production of seeds and 

supervising field and agricultural companies And the design of scientific experiments in ways that agricultural 

field and record the results field practical ways On the ground. 

- The use of bio-fertilizer was show the increase in the length and width of the paper in the plant laboratory for 

bio-fertilizer compare to the control or chemical fertilization. 

The following treatments were used in the two seasons: 

1 – Control full dose from nitrogen as chemical fertilization. And conventional farmers. 

2 – Combination between chemical fertilizer and biofertilizer as half of dose from nitrogen  and 4 liters from 

solution which contain microorganisms and important substances useful to plant and soil. 

3-  4 liters from The solution contain effective strains of  Saccharomyces cerevisiae in pure form. 

Steps of using microorganisms and indications: 

The full dose of nitrogen (60unit ∕ acre) was added as urea at 3 times before the first, second and the third 

irrigation in equal amounts.   

2- Assessment effect of solution as bio-fertilizer on seedling and plant growth.  

Added this Collection in tanks to contact with injected throw irrigation water for soil after incubation period. In 

dose 8 liters per one time in three times in succession At times in a row and compare with recommended dose 

from chemical fertilization as Supervision and advised by agronomists and conventional farmers have also 

taking this into account carefully.  

The addition of biofertilizer at the same dates add chemical fertilizer. 

Add demonstrate the impact use microorganisms as biofertilizer and the extent of the plant take advantage of 

usage and how important it is to plant. 

Sampling and variables Measured: 

After 3,4,5,6 and 7 days from planting 4 plants from each plot were carefully uprooted and roots were washed.  

Length of shoot (cm) per day after germination, Average of Fresh weight of shoots (g) and Average of length 

(cm) of shoots were estimated. As well as at harvest yield of the tested plant were recorded. 

The application of used bio-fertilizer in agriculture purpose.  

When explain the method for design and measure attempt of use bio-fertilizer with plant and output of the 

potato.  

(Use Biofertilizer) in one area with compare by using chemical fertilization as control agent by the same 

parameters under the same conditions to compare between them and show the best one. : Method of the 

fertilization Use liquid (Use Biofertilizer) solution form. 

And the payment was or the dose first (use and applied of bio-fertilizer)  

Addition the fertilizer in the dotting with waters the irrigation provided that productive distribution 

proportionate with quantity of the waters equal . 

The role of rhizosphere microorganisms in the promotion of plant growth has received considerable attention 

(Glick, 1995, Bashan etal., 2004). These microorganisms can affect plant growth directly or indirectly. Indirect 

effects are those related to the production of metabolites, such as siderophores (Buysens etal, 2004), which 

increase plant growth by decreasing the activities of pathogens of deleterious microorganisms. Direct effects 

reported include production of plant growth regulators such as auxins, gibberellins and cytokinis that directly 
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promote plant growth (Bottini etal., 2004; Kuklinsky – Sobral etal., 2004) and by enhancement of plant 

nutrient uptake (Glick, 1445). 

The application of used bio-fertilizer in agriculture purpose. 

Experiments show the increasing of yield for all types of finally product for test crops which were 

done under the same conditions and parameters also operated with carefully. 

 Obtained results in (table 1) – show the efficacy of use biofetilizer in the amount of yield and also 

decrease the time of agriculture date of potato which was important in the product rich to market early this 

useful in price for farmer to increase income for him. Also get more time for soil aeration and agitation which 

need for healthy soil. 

Decrees the possiplity of infection of crop by harmful microorganisms and some disease. And 

revealed The difference between two types of fertilization for  the potato which were used as  bio- fertilizer 

and the azotes fertilization (chemical) . when we add  the SGM (8 liters concentration )  to testing samples of 

irrigation water  showed that it was heavily loaded with beneficial microorganisms and the effect of the Bio-

fertilizer on Potato Production. 

From table one  the third treatment (SGM ) treatment with 8 liters from solution contain selective 

group microorganisms was indicated that the ability of microorganisms to produce useful substance and 

provide the complete nutrient which need for plant growth and also the time for harvest and yield increase 

from secrete some substances such as enzymes and plant growth hormones ( plant growth regulated) PGR. 

The results was greater than when compared with control chemical fertilization in traditional way by farmers 

the percentage of excess  was  32.4 % increased in quantitum of yield potato and amount obtained also 

decrease time of harvest 19 % early than control ( chemical fertilization ).  

2- While the treatment with 4 liters only from (SGM) was not accepted for income of crops and the 

amount of this solution was not sufficient for supplement the minerals and other substances which need for 

plant growth. 
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