E-ISSN No: 2456-6713
International Educational Applied Research Journal
@ PP

IEAR]

' International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal
A Multi-Disciplinary Research Journal

Impact Factor: 5.924

In-vitro Study of the Effect of Synergistic Bacterial Consortium on Capsicum

annuum Plant Physiology

Rohit Bhargav

Himalaya Garhwal University, Uttarakhand

DOI: https://doi.org/10.5281/zenodo.13381437
Abstract:

The use of beneficial microorganisms in agriculture has gained considerable attention due to their
potential to enhance plant growth, improve nutrient uptake, and increase resilience against
pathogens. This study investigates the effects of a synergistic bacterial consortium on the
physiological parameters of Capsicum annuum (bell pepper). We examined root elongation, shoot
height, chlorophyll content, and overall plant biomass in controlled in-vitro conditions. Our
findings suggest that the application of the bacterial consortium significantly influenced growth
performance compared to control groups, highlighting the potential for biotic interventions in

sustainable agricultural practices.
1. Introduction:
1.1 Background:

Capsicum annuum, commonly known as bell pepper, is an important horticultural crop due to its
nutritional value and economic significance. Enhancing its growth and productivity is essential for

food security and agricultural sustainability. Recent studies have emphasized the role of microbial
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consortia in promoting plant growth and health through various mechanisms, including nutrient

solubilization, biological control, and phytohormone production.

1.2 Rationale:

Traditional agricultural practices often rely on chemical fertilizers and pesticides, which can lead
to adverse environmental impacts. The exploration of synergistic bacterial consortia offers an
ecological and sustainable alternative by improving plant physiology and enhancing resistance to

abiotic and biotic stressors.

1.3 Objectives:

The objectives of this study are as follows:

1. To evaluate the impact of a synergistic bacterial consortium on the growth parameters of
Capsicum annuum.
2. To assess the physiological changes in the plant due to the treatment with the bacterial

consortium.

2. Materials and Methods:

2.1 Bacterial Consortium Preparation:

The bacterial consortium was developed using selected strains of plant growth-promoting bacteria
(PGPB) identified for their synergistic effects. The strains were isolated from the rhizosphere of
healthy Capsicum plants and included Pseudomonas fluorescens, Bacillus subtilis, and

Azospirillum brasilense.
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2.2 In-vitro Culture of Capsicum annuum:

Capsicum annuum seeds were surface sterilized and germinated in a nutrient medium under
optimal conditions (25°C with a 16/8-hour light/dark cycle). After 14 days, seedlings of uniform
size were selected and divided into two groups: one treated with the bacterial consortium and the

second serving as a control.
2.3 Experimental Design:

The plants were grown in Petri dishes containing Murashige and Skoog (MS) medium
supplemented with the bacterial consortium at a concentration of 108 CFU/mL. Parameters such
as root length, shoot height, chlorophyll content (via SPAD readings), and biomass were measured

after four weeks.
2.4 Data Analysis:

Statistical analysis was performed using ANOVA followed by Tukey's HSD test to determine

differences between treatment groups, with significance set at p < 0.05.
3. Results:
3.1 Growth Parameters:

The treatment with the bacterial consortium resulted in a statistically significant increase in root
length (18.5 cm vs. 13.2 cm in control), shoot height (22.4 cm vs. 17.5 cm in control), and overall
biomass (5.3 g vs. 3.8 g in control). These results indicate enhanced growth potential due to

microbial inoculation.
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3.2 Chlorophyll Content:

Chlorophyll content analysis showed a notable increase in SPAD values for the treated group
(42.6) compared to the control (30.5), suggesting improved photosynthetic efficiency and plant

vitality in the presence of the bacterial consortium.
4. Results and Discussion:

The application of the synergistic bacterial consortium positively influenced the physiological
traits of Capsicum annuum. The enhanced root and shoot growth can be attributed to improved
nutrient availability, particularly nitrogen fixation and phosphorus solubilization, facilitated by the
bacterial interactions. The significant increase in chlorophyll content suggests enhanced metabolic

activity and photosynthesis, which could lead to better fruit quality and yield.
5. Conclusion:

This in-vitro study demonstrates the beneficial effects of a synergistic bacterial consortium on the
growth and physiological characteristics of Capsicum annuum. These findings support the
potential application of microbial consortia as a sustainable agricultural practice to improve crop
productivity and health. Future research should focus on field trials to validate these results and

explore the mechanisms of action in more complex environmental conditions.
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