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reater Yam is an important tropical tuber crop cultivated widely for food, nutrition, and 

income generation in many tropical and subtropical regions. Despite its significance, 

conventional yam cultivation faces several challenges, including low multiplication rate, 

deterioration of planting material, soil-borne diseases, and declining soil fertility. These 

constraints limit the availability of quality seed tubers and reduce productivity. Innovative 

soilless cultivation techniques have emerged as effective alternatives for rapid propagation 

and production of disease-free minitubers. Soilless systems such as hydroponics, aeroponics, 

and substrate culture enable precise management of nutrients, water, oxygen, and 

environmental conditions, thereby improving plant growth and tuber formation. Among these 

methods, aeroponics has shown exceptional potential due to enhanced root aeration and 

efficient nutrient delivery, leading to higher multiplication rates and improved tuber 

uniformity.  
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Introduction 
Greater Yam (Dioscorea alata L.) is one of the most economically and nutritionally 

important tropical tuber crops cultivated across Asia, Africa, the Pacific Islands, and parts of 

Latin America. It serves as a staple food for millions of people and is valued for its high 

carbohydrate content, dietary fiber, minerals, and adaptability to diverse agroclimatic 

conditions. In addition to its role in food security, greater yam contributes significantly to 

rural livelihoods and local economies through commercial cultivation and trade. However, 

the productivity of yam cultivation is often restricted by the limited availability of quality 

planting materials, low propagation efficiency, and vulnerability to pests and diseases. 

Conventional propagation methods mainly rely on large seed tubers or tuber setts, which 

require substantial planting material and result in low multiplication rates (Lebot, 2009). Soil-

based cultivation systems further expose yam crops to soil-borne pathogens, nematodes, and 

nutrient imbalances, leading to poor crop establishment and reduced yield. Continuous 

cultivation in degraded soils also contributes to declining productivity and increased 

production costs. These limitations have encouraged researchers to explore modern 

propagation techniques capable of producing healthy and disease-free seed material under 

controlled conditions (FAO, 2020). Soilless cultivation has emerged as an innovative 

approach that eliminates dependence on soil by supplying nutrients directly through water or 

inert substrates. Techniques such as hydroponics, aeroponics, and substrate culture allow 

efficient management of nutrients, moisture, and environmental conditions, thereby 

enhancing plant growth and productivity. In recent years, these systems have gained 

considerable attention for minituber production in greater yam due to their ability to 

G 

mailto:swastismitasharma@gmail.com


Sharma et al. (2026) Agri Magazine, 03(06): 70-73 (JUNE, 2026)     

Agri Magazine ISSN: 3048-8656 Page 71 

accelerate multiplication rates and improve seed quality. The integration of tissue culture 

plantlets with soilless systems further strengthens the production of genetically uniform and 

pathogen-free planting material, making these technologies promising tools for sustainable 

yam cultivation and seed system development. 

Why Focus on Minituber Production 
Minitubers are small, uniform tubers produced under controlled environmental conditions 

and primarily used as high-quality seed material for further multiplication and field 

cultivation. In yam production systems, the availability of healthy planting material is a major 

limitation because conventional propagation requires large quantities of seed tubers, which 

are costly and inefficient. Traditional methods also contribute to the spread of pathogens and 

pests from one generation to another, resulting in declining productivity and poor crop 

performance. Minituber production offers an effective solution to these problems by enabling 

rapid multiplication of disease-free planting material (Otazu, 2010). The importance of 

minitubers lies in their capacity to significantly increase propagation efficiency. A single 

tissue culture-derived plantlet can produce multiple minitubers within a relatively short 

period under controlled conditions. These minitubers possess high physiological quality, 

better sprouting ability, and improved field establishment compared to conventionally 

produced seed tubers. Their small size also facilitates easier storage, transportation, and 

large-scale distribution, which is particularly advantageous for commercial seed production 

programs and germplasm exchange. In addition, minituber production supports sustainable 

agriculture by reducing the need for repeated field multiplication cycles and minimizing 

disease transmission. Since minitubers are generated in protected environments, exposure to 

soil-borne pathogens and pests is considerably reduced. This ensures the production of 

genetically uniform and pathogen-free seed stocks suitable for high-yield cultivation systems. 

The increasing demand for quality seed material in yam-growing regions has therefore 

intensified interest in adopting advanced minituber production technologies based on soilless 

cultivation systems (FAO, 2013). 

Understanding Soilless Cultivation Techniques 
Soilless cultivation refers to the practice of growing plants without natural soil by using 

nutrient-rich solutions or inert growing media that provide physical support to plant roots. 

This technology allows precise control over water, nutrient supply, oxygen availability, and 

environmental conditions, leading to improved plant growth and productivity. Soilless 

systems are increasingly being adopted in modern agriculture because they overcome many 

limitations associated with conventional soil cultivation, including nutrient deficiencies, soil-

borne diseases, and poor soil structure. Hydroponics is one of the most widely used soilless 

systems in which plants are cultivated directly in nutrient solutions with or without 

supporting substrates. The roots absorb nutrients efficiently from the solution, promoting 

rapid growth and better nutrient utilization. Aeroponics is a more advanced technique where 

plant roots are suspended in air and intermittently sprayed with nutrient mist. This method 

provides excellent oxygenation to roots, which stimulates vigorous root growth and enhanced 

tuber initiation. Substrate culture involves the use of inert materials such as cocopeat, perlite, 

vermiculite, or sand to support plant growth while nutrients are supplied through irrigation 

systems. 

 
Fig.1: Production pathway of disease-free Greater yam minitubers using soilless cultivation systems 
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These systems offer several advantages, including efficient water use, reduced fertilizer 

wastage, improved nutrient uptake, and year-round production under controlled 

environments. Moreover, soilless cultivation minimizes the occurrence of soil-borne 

pathogens and allows easier management of plant health. Such characteristics make these 

systems highly suitable for rapid multiplication and production of high-quality yam 

minitubers under protected cultivation conditions (FAO, 2020). 

Aeroponics Techniques for Minituber Production 
Among the different soilless cultivation systems, aeroponics has emerged as one of the most 

promising technologies for minituber production in Greater Yam. In aeroponic systems, plant 

roots remain suspended in air and are periodically sprayed with nutrient solution in the form 

of fine mist. This arrangement ensures maximum oxygen availability around the root zone, 

which significantly enhances root development, nutrient absorption, and tuber initiation. 

Studies have demonstrated that aeroponics can produce a higher number of uniform 

minitubers compared to conventional propagation methods (Otazu, 2010). Hydroponics is 

another effective system widely used for producing healthy planting material. In this 

technique, nutrient solutions are carefully managed to maintain optimal pH and nutrient 

concentration, resulting in consistent plant growth and improved tuber quality. Hydroponic 

systems are relatively easier to manage and require moderate investment compared to 

aeroponics. They also allow efficient recycling of water and nutrients, making them 

environmentally sustainable. Substrate culture systems are often preferred for their simplicity 

and lower operational cost. Materials such as cocopeat and perlite provide good aeration and 

moisture retention, supporting healthy root growth and tuber formation. Although substrate 

systems may not achieve the same multiplication rates as aeroponics, they are highly suitable 

for small-scale growers and research stations. 

Overall, these innovative techniques contribute to higher multiplication rates, uniform tuber 

production, improved seed quality, and reduced disease incidence. Their adoption can 

strengthen sustainable seed yam production systems and improve overall crop productivity. 

Table.1: Comparison of soilless systems for Greater yam minituber production 

Parameter Hydroponics Aeroponics 
Substrate 

Culture 

Growing Medium 
Nutrient 

solution 

No medium (root 

mist) 

Cocopeat, perlite, 

etc. 

Oxygen Availability ★★★☆☆ ★★★★☆ ★★★☆☆ 

Water Use Efficiency ★★★★☆ ★★★★★ ★★★☆☆ 

Cost Medium High Low to Medium 

Suitability for Minituber 

Production 
Good Excellent Good 

Disease Risk Low Very Low Low 

Planting Material in Soilless Systems: Role of Plantlets 
The quality of planting material is one of the most critical factors determining the success of 

soilless minituber production systems. Tissue culture-derived plantlets are considered ideal 

propagules because they are disease-free, genetically uniform, and capable of rapid 

multiplication under controlled environmental conditions. Micropropagation techniques 

enable the production of large numbers of healthy plantlets within a relatively short period, 

thereby overcoming the limitations of conventional seed tuber propagation (Ng, 1992). When 

introduced into soilless systems such as hydroponics or aeroponics, these plantlets establish 

rapidly and exhibit vigorous vegetative growth. The controlled supply of nutrients, moisture, 

and oxygen creates favorable conditions for root development and tuber initiation. In 

aeroponic systems, roots receive abundant oxygen, which enhances nutrient uptake efficiency 

and stimulates faster formation of minitubers. The absence of soil also minimizes exposure to 

soil-borne pathogens and nematodes, resulting in healthier seed material. Another major 
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advantage of using tissue culture plantlets is the maintenance of genetic purity and 

uniformity. Since all plantlets originate from selected mother plants, the resulting minitubers 

exhibit consistent growth characteristics and yield performance. This uniformity is highly 

important for commercial seed production programs and breeding activities. The integration 

of tissue culture and soilless cultivation technologies therefore represents a highly efficient 

strategy for rapid multiplication of superior yam germplasm. It provides a sustainable 

pathway for producing large quantities of quality seed material required for modern yam 

production systems and food security initiatives 

Conclusion and Future Prospects 
Innovative soilless cultivation techniques have opened new opportunities for efficient and 

sustainable minituber production in Greater Yam. These systems overcome several 

limitations associated with conventional soil-based propagation, including low multiplication 

rates, disease transmission, and poor-quality planting material. Techniques such as 

aeroponics, hydroponics, and substrate culture provide controlled environmental conditions 

that enhance nutrient uptake, root development, and tuber formation, thereby improving both 

productivity and seed quality. Among the available systems, aeroponics has demonstrated 

exceptional potential because of superior root aeration and efficient nutrient delivery. The 

integration of tissue culture-derived plantlets further strengthens these systems by ensuring 

disease-free and genetically uniform propagules. Such technologies can play a major role in 

developing reliable seed yam production systems capable of meeting the increasing demand 

for quality planting material. With continued technological advancement and increased 

awareness, soilless cultivation systems have the potential to revolutionize yam propagation 

and contribute significantly to sustainable agriculture, improved crop productivity, and global 

food security. 
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