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ungal endosymbionts in Stevia rebaudiana refer to fungi that live within the tissues of the 

stevia plant, forming a symbiotic relationship with the plant. These fungi are typically 

found in internal plant tissues such as leaves, stems, and roots. The interaction between stevia 

and its fungal endosymbionts can vary, with some fungi acting as beneficial partners that 

enhance the plant’s growth, resistance to pathogens, or environmental stress tolerance, while 

others may be neutral or harmful. 

Types of Fungal Endosymbionts Found in Stevia 
While comprehensive studies on the fungal endosymbionts in Stevia rebaudiana are still 

emerging, research on fungal endophytes in plants suggests a variety of fungal groups that are 

commonly associated with endosymbiosis. Some potential fungal endosymbionts in stevia 

include: 

1. Mycorrhizal Fungi: Arbuscular Mycorrhizal Fungi (AMF) are among the most common 

fungal endosymbionts found in the roots of many plants, including stevia. AMF form 

symbiotic relationships with plants by penetrating the plant’s root cells and forming 

structures such as arbuscules and vesicles. 

   - Function in Stevia:  

     - Nutrient Uptake: AMF help stevia plants absorb essential nutrients like phosphorus, 

nitrogen, and trace minerals from the soil. This improves plant growth, particularly in 

nutrient-poor soils. 

     - Drought Tolerance: Mycorrhizal fungi help plants manage water stress by improving 

water uptake, which could be crucial for stevia cultivation in areas with irregular rainfall. 

     - Disease Resistance: Mycorrhizal fungi can enhance resistance to soil-borne pathogens by 

competing for resources and secreting antimicrobial compounds. 

   Examples: 

   - Glomus spp. 

   - Rhizophagus irregularis (formerly Glomus intraradices) 

2. Endophytic Fungi: Endophytic fungi are those that live within the plant tissues (leaves, 

stems, roots) without causing disease or visible harm. Many of these fungi are non-

pathogenic and can have positive effects on plant growth and defense. 

   - Function in Stevia: 

     - Growth Promotion: Endophytes often help promote plant growth by producing plant 

growth regulators like auxins, cytokinins, and gibberellins, which can stimulate root and 

shoot development in stevia. 

     - Stress Tolerance: Some endophytic fungi enhance the plant's ability to resist 

environmental stressors such as drought, salinity, or temperature fluctuations. They may also 

provide protection against oxidative stress through the production of antioxidant enzymes. 

     - Pathogen Resistance: Certain endophytes produce antimicrobial compounds that protect 

the plant from harmful pathogens, thus acting as a natural biocontrol agent. 
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   Examples: 

   - Fusarium spp. 

   - Cladosporium spp. 

   - Penicillium spp. 

   - Alternaria spp. 

3. Ascomycota and Basidiomycota: These two large phyla of fungi include several species 

that may act as endophytes in stevia plants. Fungi from these groups can have various roles, 

from nutrient cycling to protection against herbivores. 

   - Ascomycota: These fungi are widely distributed and often form symbiotic relationships 

with plants. Some members of this group produce secondary metabolites that may protect the 

plant from herbivores or pathogens. 

   - Basidiomycota: Though less commonly identified in the endophytic state, some 

basidiomycetes have been reported as endophytes in other plants. These fungi can produce 

antifungal and antibacterial compounds, contributing to the plant’s disease resistance. 

   Examples: 

   - Xylaria spp. (Ascomycota) 

   - Tremella spp. (Basidiomycota) 

Methods for Identifying Fungal Endosymbionts in Stevia 
Isolating and identifying fungal endosymbionts in Stevia rebaudiana typically involves the 

following steps: 

1. Collection of Plant Samples: 

   - Healthy plant tissues (roots, stems, leaves) are collected from field-grown stevia plants. 

The tissues may show signs of stress, disease, or other changes that suggest the presence of 

fungal endosymbionts. 

2. Surface Sterilization: 

   - To ensure that the fungal endophytes are internal and not contaminants from the external 

environment, plant samples are surface sterilized by immersing them in ethanol, followed by 

a bleach solution, and rinsing with sterile water. 

3. Culturing Fungi: 

   - Plant tissues are cut into small sections and cultured on selective fungal media such as 

Potato Dextrose Agar (PDA) or Malt Extract Agar (MEA), which allows the growth of fungi 

while preventing the growth of bacteria. 

   - Fungi growing from the plant tissues are isolated, subcultured, and identified. 

4. Molecular Techniques: 

   - PCR amplification: DNA is extracted from plant tissues or from the fungal colonies. PCR 

is used to amplify fungal-specific genetic markers, such as the Internal Transcribed Spacer 

(ITS) region, 18S rRNA, or β-tubulin genes. This enables precise identification of fungal 

species. 

   - Next-Generation Sequencing (NGS): For a more comprehensive view of the fungal 

community, NGS technologies can be employed. These technologies allow researchers to 

identify multiple fungal species present in the plant simultaneously. 

5. Microscopic Examination: 

   - After fungal isolation, microscopic examination of fungal structures (e.g., hyphal 

morphology, spore types) helps with morphological identification. Staining techniques like 

lactophenol cotton blue can help visualize fungal structures. 

Potential Benefits of Fungal Endosymbionts in Stevia 
Fungal endosymbionts may offer several advantages to Stevia rebaudiana plants: 

1. Enhanced Nutrient Uptake: Mycorrhizal fungi, in particular, play a vital role in nutrient 

absorption, particularly phosphorus and nitrogen. This improves stevia's growth and yield in 

nutrient-poor soils. 
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2. Increased Drought and Stress Tolerance: Certain fungal endophytes contribute to improved 

drought resistance by enhancing water uptake and reducing water loss. This is particularly 

valuable in regions where water scarcity is a concern. 

3. Disease Resistance: Endophytic fungi can serve as a natural line of defense against 

pathogens like Fusarium, Pythium, and Rhizoctonia by producing antifungal compounds or 

by outcompeting harmful microorganisms for resources. 

4. Growth Promotion: Some endophytes produce phytohormones like auxins, which stimulate 

root and shoot growth. This can be particularly useful in promoting faster growth and higher 

biomass production in stevia plants. 

5. Protection from Herbivory: Endophytes may produce secondary metabolites that deter 

herbivores or inhibit the growth of herbivorous insects, acting as a protective mechanism for 

the plant. 

Challenges and Considerations in Studying Fungal Endosymbionts 
While the study of fungal endosymbionts in Stevia rebaudiana is promising, several 

challenges need to be addressed: 

- Complexity of Endophyte Communities: Plants often host diverse and complex microbial 

communities, making it difficult to isolate specific endophytes and determine their exact role. 

- Environmental Variability: The fungal community associated with stevia can vary 

depending on environmental factors such as soil type, climate, and agricultural practices, 

which complicates the generalization of results. 

- Symbiotic Interactions: Not all fungi within the plant tissues may be beneficial. Some 

endophytes might be neutral or even pathogenic under certain conditions. Careful 

identification and characterization are required to ensure that beneficial fungi are selected for 

agricultural applications. 

Conclusion 
The study of fungal endosymbionts in Stevia rebaudiana is an exciting area of research with 

potential applications in improving stevia cultivation. Fungal endophytes, especially 

mycorrhizal fungi and other beneficial fungi, can enhance nutrient uptake, promote growth, 

increase stress tolerance, and offer protection against pathogens. These fungi could provide a 

natural and eco-friendly alternative to chemical fertilizers and pesticides, contributing to 

more sustainable farming practices. However, further research is needed to fully understand 

the diversity and specific roles of these fungal endosymbionts in stevia and their potential to 

improve the plant’s productivity and resilience. 


