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Introduction: 

Flowers represent a quite essential 

aspect of nature's endowment to humanity, 

exhibiting considerable aesthetic, ecological, 

economic, and therapeutic significance. The 

appreciation of flowers, encompassing taxa 

such as Rosa (roses), Chrysanthemum, 

Gladiolus, Dianthus (carnations), Gerbera, 

Polianthes tuberosa (tuberoses), Orchidaceae 

(orchids), Anthurium, and Lilium (lilies), is 

heterogeneous across historical epochs, 

individuals, and geographical regions. These 

floral species find extensive application in 

domestic and global markets, underscoring 

their cultural and commercial importance. 

Floriculture, as a burgeoning sector, 

capitalizes on the economic prospects of 

flower cultivation and trade. Bio-fertilizers, 

comprising living or dormant microbial cells 

such as biological nitrogen fixers and 

phosphate solubilizers, play a crucial role in 

enhancing the growth, quality, and yield of 

flowering plants. These bio-fertilizers mitigate 

the adverse effects of excessive chemical 

fertilizers, which disrupt soil nutrient 

equilibrium and impair soil structure.  

 

 

 

 

 

Their use is increasingly pivotal in promoting 

sustainable floriculture practices. 

What are Biofertilizers? 

The term "biofertilizer" has evolved in 

recent decades with an improved scientific 

comprehension of the symbiotic relationships 

between rhizosphere microorganisms and 

plants. Biofertilizers are now defined as 

formulations containing living microorganisms 

that colonize the rhizosphere or plant interiors, 

enhancing plant growth by increasing the 

availability of essential nutrients to crops upon 

application to soil, seeds, or plant surfaces. 

Vessey characterizes biofertilizers as 

substances with living microorganisms that, 

when applied, colonize the rhizosphere or 

plant interior, boosting growth by improving 

nutrient availability. In 2005, biofertilizers 

were described as products with 

microorganisms that positively impact plant 

growth and yield through various mechanisms. 

These biologically active substances include 

bacteria, algae, or fungi, either as single or 

mixed cultures, which synthesize 

phytohormones and antimicrobials, aiding root 

development and soil mineralization. 
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Biofertilizers can replace 25-30% of 

chemical fertilizers, increasing crop yields by 

10-40%, while enhancing soil texture, 

structure, and water retention capacity through 

mechanisms like nitrogen fixation, phosphorus 

solubilization, and organic matter 

decomposition. 

Advantages of Biofertilizers 

The progressive trajectory in 

agricultural production increasingly advocates 

the use of biologically-derived organic 

fertilizers over traditional agrochemicals. 

Organic agriculture serves as a crucial 

paradigm in this evolution, ensuring food 

safety while enhancing soil biodiversity. 

Biofertilizers offer numerous advantages, 

including extended shelf life and minimal 

adverse effects on ecosystems. They enhance 

the edaphic environment by providing 

essential micro- and macro-nutrients through 

mechanisms such as biological nitrogen 

fixation, phosphate solubilization, potassium 

mineralization, and the secretion of plant 

growth-promoting substances. Additionally, 

they contribute to antibiotic synthesis and the 

biodegradation of soil organic matter. When 

applied as seed or soil inoculants, biofertilizers 

proliferate and participate in nutrient cycling, 

thereby increasing crop productivity. With 

synthetic fertilizers, 60% to 90% are lost to the 

environment, with only 10% to 40% utilized 

by plants. In this context, microbial inoculants 

are vital for integrated nutrient management, 

bolstering agricultural productivity while 

promoting environmental health. The 

mismanagement of nitrogen (N) and 

phosphorus (P) fertilizers has led to soil 

degradation, nutrient leaching, acidification, 

denitrification, air pollution, reduced 

biodiversity, and ecosystem disruption. 

Biofertilizers offer a sustainable solution to 

mitigate the negative impacts of chemical 

fertilizers, supporting environmental 

restoration, reducing production costs, and 

enhancing plant growth through improved 

nitrogen availability and phytohormone 

production. The integration of organic 

manures, biofertilizers, and balanced chemical 

fertilizers improves the soil's physico-chemical 

and biological properties, optimizing fertilizer 

efficiency. 

Application of Microbial Biofertilizers 

The application of microbial 

biofertilizers is a critical aspect of biofertilizer 

technology. Proper application is essential to 

harness the full benefits of these biofertilizers. 

Most microbial biofertilizers are heterotrophic, 

meaning they are incapable of synthesizing 

their own food and rely on organic carbon 

from the soil to meet their energy and growth 

requirements. Consequently, these 

microorganisms either colonize the 

rhizosphere or establish symbiotic 

relationships within the roots of higher plants. 
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Bacteria that colonize the rhizosphere acquire 

organic carbon from root exudates, while 

symbiotic bacteria obtain it directly from the 

root tissues. This ensures that the bacteria can 

colonize the rhizosphere as the young roots 

emerge post-germination. 

Based on these principles, several 

inoculation methods have been developed, 

including: 

1. Seed Inoculation via Slurry Technique: In 

this method, seeds are coated with a slurry 

containing the microbial inoculant. 

2. Seed Pelleting Technique: This involves 

coating seeds with a microbial inoculant 

along with an adhesive and a protective 

coating. 

3. Seedling Inoculation: In this method, 

seedlings are directly treated with the 

microbial inoculant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Soil Inoculation via Solid Inoculation 

Technique: This method involves the direct 

application of solid-form inoculants to the 

soil. 

These methods are designed to ensure 

that the microbial biofertilizers are effectively 

integrated into the soil environment, 

maximizing their beneficial impact on crop 

growth and yield. 

Components and Functions of 

Biofertilizers: 

Biofertilizers play a crucial role in 

enhancing soil fertility and plant growth 

through several biological processes: 

1. Nitrogen Fixation: Biofertilizers contain 

diazotrophic microorganisms in legume 

root nodules that convert atmospheric 

nitrogen (N₂) into bioavailable forms, 

enhancing soil fertility and reducing  

 

 

 

 

 

 

 

 

 

 

 

 

 

Classification of Biofertilizers: 

S.N. Groups Examples 

A N2 Fixing Biofertilizers 

1. Free Living Azotobacter, Clostridium, Anabaena, Nostoc  

2. Symbiotic   Rhizobium, Anabaena azollae 

3. Associative Symbiotic Azospirillum 

B P Solubilising Biofertilizers 

1. Bacteria Bacillus subtilis, Pseudomonas striata 

2. Fungi Penicillium sp., Aspergillus awamori 

C P Mobilizing Biofertilizers 

1. Arbuscular Mycorrhiza Glomus sp., Scutellospora sp. 

2. Ectomycorrhiza   Laccaria sp., Pisolithus sp., Boletus sp. 

3. Ericoid Mycorrhiza Pezizella ericae 

D Biofertilizers for Micronutrients 

1. Silicate and Zinc Solubilizers    Bacillus sp. 

E Plant Growth Promoting Rhizobacteria 

1. Pseudomonas Pseudomonas fluorescence 
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chemical fertilizer use. 

2. Phosphate Solubilization: Certain 

biofertilizers produce acid phosphatases to 

solubilize tricalcium phosphate, iron 

phosphate, and aluminum phosphate, 

increasing phosphorus bioavailability 

essential for plant metabolism and growth. 

3. Phosphate Scavenging: Biofertilizers 

utilize mycorrhizal fungi to mobilize 

phosphates from deeper soil strata, 

ensuring a steady nutrient supply and 

reducing dependency on synthetic 

phosphate fertilizers. 

4. Production of Growth-Promoting 

Substances: Microorganisms in 

biofertilizers synthesize auxins and 

gibberellins that promote root proliferation, 

enhancing nutrient uptake and overall plant 

vigor. 

5. Decomposition and Mineralization: 

Biofertilizers accelerate organic matter 

decomposition and nutrient mineralization, 

improving soil structure and nutrient 

availability, thus enhancing plant growth. 

6. Enhanced Nutrient Availability and 

Yield Improvement: Application of 

biofertilizers boosts nutrient accessibility, 

resulting in 10%-20% yield increase, 

offering a sustainable alternative to 

synthetic fertilizers and improving soil 

health. 

Impact of Biofertilizers on the Growth, 

Yield and Quality of Various Flowering 

Crops: 

A. Anthurium 

Biofertilizers, containing beneficial 

microorganisms such as Rhizobium, 

Azotobacter, and Mycorrhizae, enhance 

soil nutrient availability and promote plant 

health. Their application improves the 

physiological processes of Anthurium, 

leading to increased vegetative growth, 

enhanced reproductive output, and superior 

floral characteristics. By facilitating 

nitrogen fixation, phosphorus 

solubilization, and organic matter 

decomposition, biofertilizers contribute to 

improved plant vigor and stress resilience. 

These microbial inoculants optimize the 

uptake of essential nutrients, thereby 

augmenting plant growth rates, boosting 

flower yield, and elevating the overall 

aesthetic quality of Anthurium cultivars. 

B. Calendula 

The application of biofertilizers 

significantly influences the physiological 

and biochemical parameters of Calendula 

spp., impacting its growth, productivity, 

and quality. Biofertilizers, composed of 

beneficial microorganisms, enhance soil 

nutrient availability through mechanisms 

such as nitrogen fixation, phosphorus 

solubilization, and growth-promoting 
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rhizobacteria (PGPR) activity. These 

microorganisms stimulate plant growth by 

improving root development and 

increasing stress resistance. Consequently, 

Calendula plants exhibit augmented 

biomass accumulation, elevated flower 

yield, and improved flower quality, 

evidenced by enhanced pigmentation and 

essential oil content. The integration of 

biofertilizers into agronomic practices thus 

fosters sustainable horticultural practices 

and optimizes calendula cultivation 

outcomes. 

C. Carnation 

Biofertilizers, which contain beneficial 

microorganisms such as bacteria, fungi, or 

algae, significantly influence the 

physiological and biochemical processes in 

plants. Their impact on the growth, yield, 

and quality of carnations involves 

enhancing nutrient availability, particularly 

nitrogen and phosphorus, through 

biological fixation and solubilization. This 

symbiotic relationship improves plant 

growth parameters like biomass 

accumulation and root development. 

Additionally, biofertilizers can increase 

flower yield by optimizing photosynthetic 

efficiency and promoting hormonal 

balance. Quality attributes, including 

flower size, color, and longevity, are also 

enhanced due to improved metabolic 

functions and stress resistance conferred by 

these microbial inoculants. 

D. China aster 

The utilization of biofertilizers can 

significantly enhance the growth, yield, 

and quality of China aster (Callistephus 

chinensis). These bio-inoculants, which 

include beneficial microorganisms like 

rhizobacteria and mycorrhizal fungi, 

improve soil fertility by enhancing nutrient 

bioavailability and promoting plant health. 

The symbiotic relationships established 

between these microorganisms and the 

plant roots facilitate the uptake of essential 

macronutrients (e.g., nitrogen, phosphorus, 

potassium) and micronutrients. 

Consequently, the plant exhibits 

accelerated vegetative growth, increased 

floral yield, and improved morphological 

attributes. The application of biofertilizers 

also aids in stress tolerance and disease 

resistance, contributing to overall plant 

vigor and quality. 

E. Chrysanthemum  

Biofertilizers enhance the growth, yield, 

and quality of Chrysanthemum through 

complex biotic interactions. These 

microbial inoculants, including 

mycorrhizal fungi and nitrogen-fixing 

bacteria, promote plant health by 

augmenting nutrient uptake and soil 

fertility. They facilitate symbiotic 

26 



  

 E-ISSN: 2583-5173                 Volume-3, Issue-3, August, 2024 

New Era Agriculture  
Magazine  

relationships with plant roots, leading to 

improved phosphorus solubilization and 

nitrogen assimilation. Enhanced microbial 

activity increases the availability of 

essential nutrients, thus optimizing 

vegetative and reproductive growth. This 

results in a higher biomass accumulation, 

increased flower yield, and superior flower 

quality. 

F. Crossandra 

The influence of biofertilizers on the 

phenotypic development, productivity, and 

phytochemical composition of Crossandra. 

Biofertilizers, which enhance soil 

microbial activity and nutrient 

bioavailability, are hypothesized to 

improve plant vigor, yield parameters, and 

nutritional quality. The application of these 

biological inoculants is expected to 

augment root development, flowering 

intensity, and nutrient assimilation. 

Parameters such as plant height, number of 

inflorescences, and flowering duration are 

analyzed to determine their effect on 

physiological performance and marketable 

quality. The research aims to elucidate the 

role of biofertilizers in optimizing the 

agronomic traits of Crossandra. 

G. Dahlia  

Biofertilizers are integral to enhancing the 

growth, yield, and quality of Dahlia plants. 

These microbial inoculants, which include 

beneficial bacteria and fungi, improve soil 

fertility by fixing atmospheric nitrogen, 

solubilizing essential nutrients, and 

suppressing pathogenic microorganisms. 

By fostering a symbiotic relationship with 

plant roots, biofertilizers enhance nutrient 

uptake and stress resilience. Research 

indicates that their application can 

significantly increase Dahlia's vegetative 

growth, flowering duration, and flower 

quality. The utilization of biofertilizers 

leads to improved biochemical attributes, 

such as chlorophyll content and antioxidant 

levels, ultimately resulting in healthier 

plants and superior floral displays. 

H. Gaillardia 

Biofertilizers can significantly influence 

the growth, yield, and quality of Gaillardia 

through their symbiotic interactions with 

plant roots. These microbial inoculants 

enhance soil fertility by increasing nutrient 

bioavailability, promoting plant growth 

through the production of growth-

regulating substances, and improving stress 

resistance. The application of biofertilizers 

can lead to a substantial increase in plant 

biomass and productivity, resulting in 

higher yields. Additionally, biofertilizers 

contribute to the enhancement of flower 

quality by augmenting physiological 

processes and improving nutrient uptake. 

Overall, the integration of biofertilizers in 
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Gaillardia cultivation can optimize plant 

health and maximize floral output. 

I. Gerbera 

Biofertilizers, which comprise beneficial 

microorganisms, significantly influence the 

growth, yield, and quality of Gerbera 

(Gerbera jamesonii). These microbial 

inoculants enhance soil fertility by 

augmenting nutrient availability, 

promoting root proliferation, and 

facilitating plant nutrient uptake through 

mechanisms such as nitrogen fixation, 

phosphorus solubilization, and organic 

matter decomposition. The symbiotic 

interactions between biofertilizers and 

plant roots result in improved 

physiological and biochemical processes, 

leading to enhanced vegetative growth, 

increased flower production, and superior 

floral characteristics. 

J. Gladiolus  

Biofertilizers, comprising beneficial 

microorganisms such as bacteria and fungi, 

significantly enhance the growth, yield, 

and quality of Gladiolus plants. These 

bioagents contribute to soil fertility by 

fixing atmospheric nitrogen, solubilizing 

phosphorus, and producing growth-

promoting substances. Their symbiotic 

relationship with plant roots improves 

nutrient uptake, stimulates root 

development, and enhances plant 

resistance to environmental stress. 

Consequently, Gladiolus plants exhibit 

accelerated growth rates, increased floral 

yield, and superior flower quality. 

K. Jasmine 

Biofertilizers, which include beneficial 

microorganisms such as rhizobia, 

mycorrhizae, and cyanobacteria, enhance 

plant growth through nitrogen fixation, 

phosphorus solubilization, and nutrient 

mobilization. Their application 

significantly influences the physiological 

processes of Jasmine plants by improving 

soil health and nutrient availability. This 

biotic interaction leads to enhanced growth 

metrics, including increased biomass and 

root development. Additionally, 

biofertilizers positively affect yield 

parameters by augmenting flower 

production and quality attributes, such as 

fragrance and longevity. 

L. Marigold  

The utilization of biofertilizers 

significantly influences the agronomic 

performance of marigold (Tagetes erecta) 

through various physiological and 

biochemical mechanisms. Biofertilizers, 

comprising beneficial microorganisms 

such as Rhizobium, Azotobacter, and 

mycorrhizal fungi, enhance soil nutrient 

bioavailability and improve plant growth 

metrics by facilitating nitrogen fixation, 
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phosphorus solubilization, and 

micronutrient uptake. This microbial 

inoculation optimizes metabolic processes, 

leading to increased vegetative growth, 

enhanced floral yield, and superior 

phytochemical quality. The application of 

biofertilizers results in improved soil 

health, characterized by elevated microbial 

activity and organic matter content, which 

collectively contributes to the overall 

agronomic efficacy and floral excellence of 

marigold cultivars. 

M. Rose 

Biofertilizers significantly influence the 

growth, yield, and quality of Rosa species. 

They enhance soil fertility by introducing 

beneficial microorganisms, such as 

rhizobacteria and mycorrhizae, which 

facilitate nutrient uptake and improve soil 

structure. These bioinoculants contribute to 

enhanced plant vigor, increased biomass 

production, and higher flowering rates. The 

application of biofertilizers leads to an 

elevated concentration of secondary 

metabolites, improving the sensory 

attributes of rose flowers. Additionally, 

they stimulate systemic resistance 

mechanisms within the plant, enhancing its 

resilience to biotic and abiotic stresses. 

Consequently, the overall productivity and 

aesthetic value of rose cultivars are 

markedly enhanced through biofertilizer 

applications. 

N. Statice  

The application of biofertilizers exerts a 

profound influence on the growth 

dynamics, yield metrics, and qualitative 

attributes of Statice (Limonium spp.). 

These biotic soil amendments, which 

encompass beneficial microorganisms such 

as rhizobacteria and mycorrhizal fungi, 

facilitate enhanced nutrient bioavailability 

and uptake. Consequently, biofertilizers 

contribute to improved plant physiological 

processes, including enhanced root 

development and increased photosynthetic 

efficiency. This, in turn, leads to superior 

vegetative growth, augmented biomass 

production, and elevated flower quality. 

O. Tuberose  

Biofertilizers, which consist of live 

microorganisms, improve soil fertility 

through mechanisms such as nitrogen 

fixation, phosphorus solubilization, and 

enhanced microbial activity. These 

microorganisms, including bacteria like 

Azotobacter and Bacillus spp., and fungi 

such as Mycorrhiza, promote nutrient 

uptake, stimulate plant growth hormones, 

and suppress soil-borne pathogens. The 

application of biofertilizers leads to 

increased biomass accumulation, more 

robust flowering, and superior flower 
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quality in tuberose plants. This practice not 

only augments plant productivity but also 

contributes to sustainable agricultural 

practices by reducing the dependence on 

chemical fertilizers. 

P. Tulip  

Biofertilizers, which consist of beneficial 

microorganisms such as nitrogen-fixing 

bacteria and mycorrhizal fungi, enhance 

soil fertility through the biological fixation 

of atmospheric nitrogen and the 

mobilization of essential nutrients. This 

microbial activity improves plant growth 

parameters, increases photosynthetic 

efficiency, and optimizes the uptake of 

macro- and micronutrients. Consequently, 

Tulip plants exhibit enhanced vegetative 

and reproductive growth, resulting in 

higher biomass production and improved 

flower quality. 

Biofertilizers produce phytohormones 

and organic acids that enhance nutrient 

bioavailability, fostering plant growth and 

improving crop yield. Their use can diminish 

or entirely substitute synthetic fertilizers, 

thereby alleviating ecological degradation, 

enhancing soil aggregation, and augmenting 

floral productivity. These biotic agents are 

economically advantageous and integral in 

elevating the productivity of floricultural 

crops. Through the promotion of soil microbial 

activity and nutrient cycling, biofertilizers 

contribute to sustainable agriculture by 

optimizing nutrient uptake and improving soil 

health, thereby reducing dependency on 

chemical inputs and supporting 

environmentally friendly farming practices. 
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