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Introduction:
Livestock farming plays a vital role in the agricultural economy, particularly in countries

like India where dairy, poultry, and small ruminant production are major sources of livelihood.
However, one of the biggest challenges faced by farmers today is the high cost and limited

availability of quality feed and fodder. Conventional feed ingredients such as soybean meal,

maize, and oilseed cakes are becoming increasingly expensive due to competition with human
food demands and industrial uses. This situation necessitates the exploration of alternative,
sustainable, and cost-effective feed resources.

In this context, Azolla, a small floating aquatic fern, has emerged as a promising solution.
Due to its rapid growth, high nutritional value, and ease of cultivation, Azolla is gaining attention
as an unconventional livestock feed (Pillai et al, 2002). It is especially suitable for small and

marginal farmers, as it can be produced locally with minimal inputs and infrastructure.

What is Azolla?

Azolla is a genus of free-floating freshwater ferns belonging to the family Azollaceae. It grows
naturally in stagnant or slow-moving water bodies such as ponds, ditches, and paddy fields. One of the
most unique features of Azolla is its symbiotic relationship with the nitrogen-fixing cyanobacterium
Anabaena azollae. This symbiosis allows Azolla to fix atmospheric nitrogen, thereby enriching its protein

content and reducing the need for external nitrogen sources (Lumpkin and Plucknett, 1980)

There are several species of
Azolla, including Azolla pinnata, Azolla
caroliniana, Azolla microphylla, and
Azolla filiculoides. Among these,
Azolla pinnata is widely used in
tropical countries like India due to its

adaptability and high productivity.
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Nutritional Composition of Azolla:

Azolla is often referred to as “green
gold” or “protein bank” because of its rich
nutrient profile. On a dry matter basis, it
contains approximately 20-30% crude
protein, making it comparable to many
conventional protein sources (Alalade and
lyayi, 2006).

Key Nutritional Components:

¢ Crude Protein: 20-30%

e Essential Amino Acids: Lysine, methionine, arginine

e Vitamins: Vitamin A (beta-carotene), Vitamin B complex, Vitamin B12

e Minerals: Calcium, phosphorus, potassium, iron, magnesium

e Crude Fiber: Low (high digestibility)

e Lignin Content: Very low
The presence of essential amino acids makes Azolla particularly valuable in balancing livestock diets,
especially where protein deficiency is common. Additionally, its low lignin content ensures better
digestibility and nutrient absorption compared to many roughages.
Advantages of Azolla as Livestock Feed:

1. Cost-Effective Feed Resource:

One of the major advantages of Azolla is its low cost of production. It requires minimal land,
water, and inputs such as cow dung and soil. Farmers can easily cultivate Azolla in small pits or tanks,
significantly reducing their dependence on commercial feed (Pillai et al, 2002).

2. Rapid Growth and High Biomass Yield:

Azolla has an exceptional growth rate and can double its biomass within 3-5 days under
optimal conditions. This ensures a continuous and abundant supply of fresh feed throughout the year
(Lumpkin and Plucknett, 1980).

3. Improvement in Milk Production:

Studies have shown that supplementation of Azolla in dairy cattle diets leads to increased
milk yield and improved milk quality, including higher fat content (Cherryl et al, 2014). This makes
it particularly beneficial for dairy farmers.

4. Enhanced Growth and Productivity:
In poultry, pigs, and fish, Azolla supplementation has been associated with improved growth

rates, feed efficiency, and overall productivity. It acts as a natural growth promoter due to its balanced
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nutrient composition (Alalade and lyayi, 2006).

5. Eco-Friendly and Sustainable:

Azolla cultivation is environmentally friendly. It requires less land and water, and its
nitrogen-fixing ability reduces the need for chemical fertilizers. It can also be integrated into farming
systems such as rice cultivation, contributing to sustainable agriculture (Lumpkin and Plucknett,
1980).

6. Versatility:

Azolla can be used as feed for a wide range of animals:

e Dairy cattle e Poultry (broilers and layers)
e Buffaloes e Pigs
e (Goats and sheep e Fish

Cultivation of Azolla:
Azolla cultivation is simple and can be adopted by farmers with minimal training.
a) Site Selection:
e Shaded area (avoid direct sunlight)
e Level ground with water availability
b) Preparation of Azolla Bed:
e Digapitofsize 2 x 1 m and depth 10-15 cm
e Line with polythene sheet to prevent water seepage
e Add 10-15 kg of fertile soil
e Add cow dung slurry (2-3 kg mixed with water)
e Fill water up to 10-15 cm depth
c) Inoculation:
e Introduce 0.5-1 kg of Azolla culture into the prepared bed
e Maintenance
e Maintain water level regularly
e Add cow dung slurry periodically (once in 7-10 days)
e Avoid contamination and pests
e Replace soil and water every 2-3 weeks
e Harvesting
Azolla can be harvested within 10-15 days after inoculation and thereafter on a daily basis (Pillai et al,
2002).
d) Feeding Practices and Recommendations:

e Azolla should not be fed as the sole feed but rather as a supplement to the regular diet.
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Recommended Feeding Levels:

e Dairy cattle: 1-2 kg fresh Azolla/day

e Buffaloes: 1.5-2 kg/day

e Goats and sheep: 300-500 g/day

e Poultry: 5-10% of total feed

e Pigs: 1-1.5 kg/day
Before feeding, Azolla should be washed with clean water to remove any unpleasant smell or impurities.
Mixing Azolla with concentrate or fodder improves palatability and intake (Cherryl et al, 2014).
Precautions in Azolla Feeding and Cultivation:
While Azolla has many benefits, proper management is essential to ensure its effectiveness:

e Avoid overfeeding, as it may reduce intake of other feeds

e Maintain clean and uncontaminated water

e Protect from pests, insects, and diseases

e Avoid extreme temperatures (optimal range: 20-30°C)

e Ensure regular nutrient supplementation (cow dung, minerals)

e Failure to maintain proper conditions can reduce productivity and quality of Azolla (Pillai et al,

2002).

Limitations of Azolla:

e Despite its advantages, Azolla has certain limitations:

e Requires regular maintenance and monitoring

e Sensitive to environmental changes (temperature, pH)

e Cannot completely replace conventional feed

¢ Risk of contamination if not properly managed
However, these limitations can be minimized with proper training and management practices.
Future Prospects:

With increasing emphasis on sustainable agriculture and climate-resilient farming systems, Azolla

has significant potential. It can play a key role in:

e Reducing feed costs

e Enhancing livestock productivity

¢ Promoting organic and eco-friendly farming

e Supporting smallholder farmers
Research is ongoing to improve Azolla strains, optimize feeding strategies, and integrate it into large-scale

livestock production systems.
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Conclusion:
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Azolla is a nutritious, economical, and environmentally sustainable feed supplement that offers a
viable solution to the challenges of livestock feeding. Its rapid growth, high protein content, and ease of
cultivation make it an ideal choice for farmers seeking to reduce feed costs and improve productivity.
Although it cannot entirely replace conventional feeds, its supplementation can significantly enhance
animal performance and farm profitability.

Thus, Azolla represents not just an alternative feed, but a smart and sustainable innovation in
animal nutrition (Lumpkin and Plucknett, 1980).
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