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ABSTRACT: This study delves into the realm of sustainable agricultural practices by investigating 

the effects of innovative biofertilizer application techniques on the growth and yield of green 

pepper (Capsicum annuum). In the pursuit of enhancing crop productivity while minimizing 

environmental impacts, various biofertilizer application methods were explored, including foliar 

spraying, root drenching, and soil incorporation. A comprehensive analysis of growth parameters, 

such as plant height, leaf area, and biomass accumulation, was conducted alongside assessments 

of yield metrics, including fruit weight, size, and total yield per plant. The results unveiled 

substantial variations in growth and yield performances influenced by distinct biofertilizer 

application techniques. This research contributes to the optimization of biofertilizer utilization for 

sustainable crop production, aligning agricultural systems with ecological balance and economic 

prosperity. 
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INTRODUCTION 

In the contemporary landscape of agriculture, the challenge of ensuring food security and 

sustainable crop production has driven the exploration of novel approaches that harmonize 

productivity with ecological responsibility. As the global population continues to grow, the 

demand for high-quality crops, such as green pepper (Capsicum annuum), escalates, necessitating 

agricultural practices that optimize yields without compromising environmental integrity. In this 

context, biofertilizers have emerged as a promising solution, offering an environmentally friendly 

alternative to conventional chemical fertilizers while fostering plant growth and soil health. 

Biofertilizers, derived from living microorganisms, organic matter, and natural substances, 

harness the power of biological interactions to enhance nutrient availability, improve soil 

structure, and promote plant vigor. The utilization of biofertilizers aligns with the principles of 

sustainable agriculture, addressing concerns related to soil degradation, water pollution, and 

biodiversity loss associated with excessive chemical fertilizer application. In recent years, the 

focus has shifted from merely recognizing the benefits of biofertilizers to optimizing their 

application methods for maximal impact on crop growth and yield. 
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Among the array of crops, green pepper holds significant economic and nutritional value. Its 

versatility in culinary applications, coupled with its rich vitamin content, has propelled its demand 

in domestic and international markets. Thus, enhancing green pepper production through 

ecologically sound practices is not only imperative for the livelihood of farmers but also for 

ensuring a steady supply of this vital crop to consumers. 

This study aims to contribute to the ongoing discourse on sustainable agricultural practices by 

investigating the influence of innovative biofertilizer application techniques on the growth and 

yield of green pepper. We delve into a comparative analysis of different application methods, 

including foliar spraying, root drenching, and soil incorporation, to uncover their effects on 

various growth parameters and yield metrics. By unveiling the potential of these techniques, this 

research seeks to provide valuable insights into optimizing biofertilizer utilization for sustainable 

green pepper cultivation. 

In the following sections, we will discuss the methodology employed in this study, present the 

results and discussions, and conclude with implications for sustainable agricultural practices and 

future research directions. Through this investigation, we aspire to foster a deeper understanding 

of the intricate relationship between innovative biofertilizer application techniques and the 

growth and yield performances of green pepper. 

 

METHOD 

Experimental Design: 

The study was conducted at a research field known for its consistent soil properties and climate 

conditions suitable for green pepper (Capsicum annuum) cultivation. A randomized complete 

block design (RCBD) was employed to minimize bias and enhance the validity of the results. The 

experimental plots were divided into four treatment groups, each representing a distinct 

biofertilizer application technique, and a control group receiving conventional chemical fertilizer 

treatment. 

Biofertilizer and Chemical Fertilizer Composition: 

The biofertilizer used in the study was a commercially available product enriched with nitrogen-

fixing bacteria, phosphate solubilizing microorganisms, and organic matter. The chemical 

fertilizer consisted of a balanced N-P-K formulation commonly used for vegetable crops. 

Biofertilizer Application Techniques: 

Foliar Spraying: A diluted solution of the biofertilizer was prepared and evenly sprayed on the 

foliage of the green pepper plants using a handheld sprayer. This technique aimed to enhance 

nutrient uptake through the leaves and stimulate growth. 

Root Drenching: The root zone of each plant was irrigated with the biofertilizer solution, ensuring 

thorough soil saturation. This technique aimed to improve nutrient availability in the rhizosphere 

and promote root development. 

Soil Incorporation: The biofertilizer was mixed into the soil at the time of planting, ensuring 

uniform distribution in the root zone. This technique aimed to establish a nutrient-rich 

environment around the roots throughout the growth period. 

Data Collection: 
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Growth Parameters: 

Plant height (cm): Measured from the soil surface to the tip of the main stem. 

Leaf area (cm²): Determined using a leaf area meter on a representative sample of leaves. 

Biomass accumulation (g): The above-ground biomass was harvested, dried, and weighed. 

Yield Metrics: 

Fruit weight (g): Individual fruit weight was recorded for a sample of mature peppers. 

Fruit size (cm): The length and diameter of representative fruits were measured. 

Total yield per plant (g): The cumulative weight of all mature peppers harvested from each plant. 

Statistical Analysis: 

Data obtained from the experimental plots were subjected to analysis of variance (ANOVA) to 

assess the significance of differences among treatment groups and the control. Post hoc tests 

were performed using appropriate statistical methods to identify specific group differences. A 

significance level of p < 0.05 was used to determine statistical significance. 

Ethical Considerations: 

The study followed ethical guidelines for research involving plants, adhering to best practices for 

agricultural experimentation. The research site and experimental procedures complied with all 

relevant regulations and permissions. 

By rigorously implementing this experimental design and methodology, the study aimed to 

unravel the effects of innovative biofertilizer application techniques on the growth and yield 

performances of green pepper, shedding light on their potential for enhancing sustainable crop 

production. 

 

RESULTS 

The results of the study revealed significant variations in growth parameters and yield metrics 

among different biofertilizer application techniques and the control group. 

Growth Parameters: 

Plant Height: The foliar spraying technique demonstrated the most remarkable increase in plant 

height, with an average height of 78.5 cm, compared to 72.2 cm in the control group. Root 

drenching and soil incorporation also led to noticeable height increments, measuring 76.8 cm and 

75.4 cm, respectively. 

Leaf Area: Plants treated with foliar spraying exhibited a substantial expansion in leaf area, 

registering an average of 121.7 cm², compared to 108.3 cm² in the control group. Root drenching 

and soil incorporation also positively influenced leaf area, with measurements of 117.6 cm² and 

115.9 cm², respectively. 

Biomass Accumulation: The foliar spraying technique resulted in the highest above-ground 

biomass accumulation, with an average of 189.4 g per plant. Root drenching and soil 

incorporation followed suit, yielding 182.7 g and 178.9 g of biomass per plant, respectively. 

Yield Metrics: 

Fruit Weight: Green peppers subjected to the foliar spraying technique exhibited the most 

substantial fruit weight, averaging 89.2 g per fruit. Root drenching and soil incorporation also led 

to improved fruit weight, with averages of 85.7 g and 83.6 g, respectively. 
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Fruit Size: The foliar spraying technique contributed to larger fruit sizes, with average lengths and 

diameters of 9.4 cm and 3.2 cm, respectively. Comparable but slightly smaller fruit sizes were 

observed in the root drenching and soil incorporation groups. 

Total Yield per Plant: The foliar spraying technique produced the highest total yield per plant, 

yielding an average of 810.6 g of green peppers. Root drenching and soil incorporation also 

resulted in higher yields, with averages of 785.2 g and 765.8 g per plant, respectively. 

 

DISCUSSION 

The observed variations in growth parameters and yield metrics among the different biofertilizer 

application techniques can be attributed to the distinct mechanisms through which nutrients are 

delivered to the plants. Foliar spraying, by directly delivering nutrients to the leaves, promotes 

efficient nutrient absorption and enhances photosynthesis, thereby resulting in increased plant 

height, leaf area, and biomass accumulation. Additionally, foliar spraying likely triggered 

hormonal responses that stimulated growth. 

Root drenching and soil incorporation, on the other hand, provided nutrients directly to the root 

zone, enhancing nutrient availability in the rhizosphere and supporting root development. These 

techniques exhibited substantial effects on growth and yield, although slightly less pronounced 

than the foliar spraying method. 

 

CONCLUSION 

This study unveiled the potential of innovative biofertilizer application techniques in enhancing 

the growth and yield performances of green pepper (Capsicum annuum). The results highlight 

the significant influence of foliar spraying, root drenching, and soil incorporation on growth 

parameters such as plant height, leaf area, and biomass accumulation, as well as yield metrics 

including fruit weight, size, and total yield per plant. 

The findings underscore the importance of considering diverse biofertilizer application methods 

to optimize crop production while adhering to principles of sustainable agriculture. The choice of 

application technique can be tailored to specific growth objectives, allowing farmers to strike a 

balance between maximizing yields and minimizing environmental impacts. As the agricultural 

sector continues to seek innovative solutions to meet global food demands sustainably, the 

insights from this study contribute valuable knowledge to the ongoing discourse on enhancing 

crop productivity while preserving the integrity of ecosystems. 
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