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Introduction:

The modern agricultural landscape of India is facing a serious but often unnoticed crisis.
Continuous and unbalanced use of chemical fertilizers, especially urea, has led to depletion of
soil fertility, compaction, and deterioration of soil structure. In lowland rice ecosystems,
excessive nitrogen application not only increases the cost of cultivation for small and
marginal farmers but also pollutes water bodies and reduces beneficial soil microorganisms.
Under such conditions, there is an urgent need for sustainable and low-cost alternatives that
can restore soil health while maintaining productivity.

Blue-Green Algae (BGA), also known as cyanobacteria, offer a scientifically proven and
practical solution to this problem. It acts like a self-sustaining nitrogen factory within the
paddy field, helping farmers reduce dependence on chemical fertilizers while improving soil
health.

Role of BGA in Balanced Fertilizer Use and Sustainable Rice Production

BGA plays a crucial role in maintaining balanced nutrient management in rice cultivation. It
naturally fixes atmospheric nitrogen under submerged conditions and converts it into a form
available to plants. On average, they contribute about 20-30 kg N ha™!, enabling farmers to
reduce urea application by 40—60 kg and thereby lower the recommended nitrogen dose in
rice by nearly 25%. Studies have shown that the combined application of BGA along with
two-thirds of the recommended fertilizer nitrogen dose results in higher grain yield and net
returns, making it an effective strategy for integrated nutrient management in rice. BGA
ensures a gradual and continuous release of nutrients, which improves nitrogen use efficiency
while minimizing losses through leaching and volatilization, thereby supporting sustainable
rice production.

In addition to nitrogen fixation, BGA improves overall soil fertility by adding organic matter
when the algal biomass decomposes. This enhances soil structure, increases water-holding
capacity, and promotes microbial activity, all of which are essential for efficient nutrient
cycling. It also helps in solubilizing unavailable forms of phosphorus, making it accessible to
crops and reducing the need for additional chemical fertilizers. Thus, BGA supports a more
balanced and integrated nutrient management system.

BGA also produces natural plant growth-promoting substances such as auxins, gibberellins,
and vitamins, which improve root development, increase tillering, and enhance crop vigor.
Healthier plants are better able to utilize nutrients efficiently, resulting in improved growth
and productivity. Over time, repeated application of BGA leads to cumulative benefits, and
farmers often observe yield increases ranging from 15 to 30 percent along with improved soil
condition.



On-Farm Multiplication of BGA

To make BGA technology accessible and cost-effective, farmers can easily multiply it using
simple on-farm methods. These methods require minimal investment and can be adopted at
individual or community levels.

The field method is the most popular approach for large-scale production. A small, levelled
plot of about 40 square meters is selected near a water source and surrounded by bunds to
retain water. The field is flooded to a depth of 5—7 cm, and nutrients such as 2-4 kg single
superphosphate and 200-400 gm lime are added to maintain suitable conditions. Once the soil
settles, 5 kg BGA starter culture is broadcast over the water surface. Within 10 to 15 days, a
thick green algal mat forms, which is then dried and collected as flakes. This method yields
about 30—40 kg of BGA, sufficient for treating 3—4 hectares.

For smaller-scale production, the trough or tank method can be used. In this method, shallow
containers are filled with soil and water, enriched with nutrients, and inoculated with BGA
culture. Similarly, the pit method involves preparing small lined pits in the field, which
follow the same procedure as the trough method. Another practical approach is the nursery
method, where BGA is grown along with rice seedlings, providing the dual benefit of
seedling development and biofertilizer production.

Field Application in Rice Cultivation

For effective results, BGA should be applied at the correct time and in the right quantity.
About 10 kg of dried BGA flakes per hectare is recommended. It should be broadcast
uniformly in the field 7 to 10 days after transplanting rice seedlings. At this stage, the crop is
established and sufficient sunlight reaches the water surface, allowing the algae to multiply
rapidly.

Proper water management is essential for success. A water depth of 3—5 cm should be
maintained for at least 10—15 days after application to support algal growth and nitrogen
fixation. Care should be taken to avoid applying high doses of nitrogen fertilizers
immediately before or after BGA application, as this can suppress its activity. Splitting
nitrogen fertilizer doses helps in better integration with BGA.

Precautions and Limitations

Although BGA is highly beneficial, certain conditions must be ensured for its effective use. It
performs best in neutral to slightly alkaline soils and may not be effective in acidic soils
unless corrected with lime. It is also sensitive to pesticides, especially when applied
immediately after inoculation. Continuous standing water and adequate sunlight are
necessary for its growth. Since BGA works gradually, its benefits become more visible over
successive seasons rather than immediately like chemical fertilizers.

Way Forward

The adoption of Blue-Green Algae technology is not just a simple change in farming practice;
it is a step towards restoring soil health and achieving sustainable agriculture. By integrating
BGA into rice cultivation, farmers can reduce chemical fertilizer use substantially, lower
production costs, improve soil fertility, and increase yields. Over time, this practice helps
rebuild the natural biological system of the soil, ensuring long-term productivity and
environmental protection. Embracing BGA is therefore an important step towards self-reliant,
eco-friendly, and economically viable rice farming.

Authors: Reshma Shinde, Anup Das, Santosh S. Mali and Awani Kumar Singh



