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INTRODUCTION 

Sweet corn (Zea mays saccharata) is one of the most valued 

crops due to its sweetness and tenderness, consumed fresh, 

frozen, or canned. Sustainability in its cultivation is critical 

for meeting increasing demand while preserving soil health 

and fertility. Biofertilizers are an alternative to chemical 

fertilizers as they enhance nutrient availability and promote 

soil fertility naturally. This article discusses the role of 

biofertilizers in sweet corn production, focusing on their 

benefits, mechanisms, and practical applications. 

 Understanding Biofertilizers Biofertilizers are living 

microorganisms that enhance the availability of crucial 

nutrients for plants. The main types include nitrogen-fixing 

bacteria, phosphate-solubilizing bacteria, and potassium-

mobilizing microorganisms. These beneficial microbes form 

symbiotic associations with the plants or function 

independently in the soil, improving nutrient uptake and soil 

structure. 

Types of Biofertilizers Useful for Sweet Corn Farming 

1. Nitrogen-Fixing Bacteria 
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Nitrogen is a fundamental nutrient for sweet 

corn, and nitrogen-fixing bacteria play an 

important role in making atmospheric nitrogen 

available to the plants. Some of the important 

nitrogen-fixing bacteria related to cereals are 

Rhizobium, Azospirillum, and Azotobacter. 

Though Rhizobium is associated with 

leguminous plants, Azospirillum and 

Azotobacter are widely used in cereal crops 

like sweet corn. These microorganisms convert 

atmospheric nitrogen into ammonia or related 

compounds that sweet corn roots can easily 

absorb. This natural process reduces reliance 

on synthetic nitrogen fertilizers, lowers 

production costs, and encourages sustainable 

farming practices while enhancing soil health 

and crop yield. 

2. Phosphate-Solubilizing Bacteria (PSB) 

Phosphorus is an important nutrient for sweet 

corn, which involves energy transfer, root 

development, and flowering. However, a lot of 

phosphorus in soil is present as insoluble 

compounds or not in soluble forms, which 

limits the phosphorus concentration available 

for plant growth. Phosphate-solubilizing 

bacteria (PSB), mainly belonging to 

Pseudomonas and Bacillus species, are 

important for soluble production of phosphates 

by secretion of organic acids and enzymes. 

Phosphorus availability increases with higher 

plant uptake and utilization. In terms of sweet 

corn production, it enhances phosphorus use 

efficiency through the application of PSB by 

reducing chemical-based fertilizers to ensure 

sustainable utilization of soil nutrients and 

increasing higher crop productivity. 

3.Potassium Solubilizing Bacteria (KSB) 

Potassium is used to activate enzymes; 

conduct photosynthesis and osmoregulate in 

plants; however, nearly all potassium of the 

soil appears to be occluded in poorly soluble 

mineral form that is mostly inaccessible to 

crop plants. These KSB include the species 

Frateuria aurantia that aid in potassium 

liberation from the minerals for its availability 

in the plants. This contributes to better root 

growth, higher nutrient uptake, and better crop 

yields. Farmers could avoid using synthetic 

potassium fertilizers on sweet corn with the 

use of KSB to increase soil health, promote 

plant growth, and overall crop productivity. 

Mycorrhizal Fungi 

Arbuscular mycorrhizal fungi (AMF) establish 

a symbiotic relationship with the roots of 

sweet corn, thereby greatly improving the 

plant's water and nutrient uptake, especially 

phosphorus. The mycorrhizal fungi expand 

their hyphal networks in the soil, increasing 

the root surface area, which allows for more 

efficient nutrient uptake, especially for 

immobile nutrients such as phosphorus. This 

partnership not only improves nutrient 

availability but also helps the plant withstand 

drought stress by improving water absorption. 

By incorporating AMF into sweet corn 

farming, farmers can enhance soil fertility, 

reduce dependency on chemical fertilizers, and 

promote healthier, more resilient crops. 

Mechanisms of Action 

1.Nitrogen Fixation: Biofertilizers containing 

Azospirillum and Azotobacter fix atmospheric 

nitrogen and convert it into ammonium, 

providing sweet corn with essential nitrogen 

for vegetative and reproductive growth. 

2. Phosphate Solubilization: Phosphate-

solubilizing bacteria release organic acids that 

dissolve bound phosphorus compounds, 

making phosphorus more accessible to plants. 

3. Potassium Mobilization: Potassium-

mobilizing biofertilizers break down complex 

potassium minerals, enhancing nutrient 

availability and improving crop resistance to 

biotic and abiotic stress. 

4. Production of Growth-Promoting 

Substances: Many biofertilizers produce plant 

growth hormones like auxins, cytokinins, and 

gibberellins that boost plant development. 

Advantages of Biofertilizers in Sweet Corn 

Farming 

1. Improved Soil Fertility: Biofertilizers 

enrich the soil with organic matter, thereby 

improving aeration. They increase moisture 

retention, and thus, this creates a better and 

healthier medium for the development of 
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sweet corn. These microbes enhance the 

availability of nutrients within the soil through 

nitrogen fixation, phosphorus release, and 

solubilization of potassium. 

2.Cost-Effective and Sustainable: By 

reducing the reliance on expensive synthetic 

fertilizers, biofertilizers lower production costs 

for farmers. They are also a sustainable 

farming practice, as they promote natural 

nutrient cycling, reducing the environmental 

impact of agriculture. 

3. Enhanced Crop Yield and Quality: 

Nutrient uptake balanced and efficient within 

the sweet corn plant results in enhanced 

growth. Biofertilizers enhance better ear size, 

increased kernel sweetness, and general crop 

productivity, leading to higher quality harvests 

to meet market demand and consumer 

preferences. 

4.Environmental Safety: Biofertilizers 

contribute towards environmental 

sustainability by reducing greenhouse gas 

emissions and minimizing risks of soil and 

groundwater contamination which come with 

excessive use of synthetic fertilizers. It 

maintains the ecological balance and supports 

the farm to become a healthy farming system. 

Application Techniques for Optimal Results 

Methods of Applying Biofertilizers in Sweet 

Corn Farming 

1. Seed Treatment: This method involves 

treating seeds with a slurry of biofertilizers 

before planting. This way, the beneficial 

microorganisms are there in the soil right from 

germination to favor early root colonization. 

Seed treatment assists the plant to develop a 

sound root system, with nutrient uptake 

increased from the start, and helps in the 

development of healthy plants. 

2. Soil Application: Biofertilizers can be 

mixed with compost or other soil amendments 

and then applied directly to the field. This 

method ensures that the microorganisms are 

distributed throughout the root zone, where 

they can enhance nutrient availability and 

promote soil health. Soil application is 

effective for providing a consistent source of 

beneficial microorganisms to support the 

entire crop cycle. 

3. Foliar Sprays: The liquid biofertilizers are 

sprayed directly onto the leaves of the plants. 

It provides supplemental nutrition especially 

for nutrients which are quickly absorbed 

through the leaves. Foliar sprays may improve 

growth and nutrient uptake, providing an 

immediate boost to the plants, especially 

during periods of high nutrient demand or 

stress. 

 Despite the advantages of 

biofertilizers, they have some limitations, such 

as a shorter shelf life, sensitivity to 

environmental conditions, and slower action 

compared to chemical fertilizers. Proper 

storage, timely application, and 

complementary use with organic matter can 

maximize their effectiveness. 

 Case Studies and Research Findings 

Most experiments that have been conducted on 

sweet corn showed high yield increase with 

biofertilizers. High cob length, kernel weight, 

and biomass are also observed with 

Azospirillum and phosphate-solubilizing 

bacteria over control practices. Integration of 

crop rotation and cover cropping, sustainable 

practices, with the use of biofertilizers 

enhances the health of soil. 

 

CONCLUSION 

Biofertilizers in sweet corn farming represent a 

step toward sustainable high-yielding 

agriculture and fertility of the soil. Farmers 

can ensure long-term productivity and 

environmental benefits by combining 

biofertilizers with other organic and 

conservation-based practices. Biofertilizers 

will play an increasingly important role in eco-

friendly crop production systems as research 

and technology advance. 

 

REFERENCES 

Baghdadi, A., Halim, R. A., Ghasemzadeh, A., 

Ramlan, M. F., & Sakimin, S. Z. 

(2018). Impact of organic and 

inorganic fertilizers on the yield and 



 

 

Copyright © Jan., 2025; Sunshine Agriculture                                                                                           4 

 

quality of silage corn intercropped 

with soybean. PeerJ, 6, e5280. 

Malusa, E., & Vassilev, N. (2014). A 

contribution to set a legal framework 

for biofertilisers. Applied 

microbiology and biotechnology, 98, 

6599-6607. 

Wade, J., Culman, S. W., Logan, J. A., 

Poffenbarger, H., Demyan, M. S., 

Grove, J. H., ... & West, J. R. (2020). 

Improved soil biological health 

increases corn grain yield in N 

fertilized systems across the Corn 

Belt. Scientific reports, 10(1), 3917. 

Sofyan, E. T., & Sara, D. S. (2019). The effect 

of organic and inorganic fertilizer 

applications on N, P and K uptake and 

yield of sweet corn (Zea mays 

saccharata Sturt). Journal of Tropical 

Soils, 23(3), 111-116. 

Mustafa, A. A., Radziah Othman, R. O., 

Zainal Abidin, M. A., & Ganesan, V. 

(2010). Growth response of sweet corn 

(Zea mays) to Glomus mosseae 

inoculation over different plant ages.  

Joshi, G., Pal, M. S., & Chilwal, A. (2018). 

Growth analysis of baby corn (Zea 

mays l.) under the effect of integrated 

nutrient management. International 

Journal of Environment, Agriculture 

and Biotechnology, 3(4). 

 


