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Facts and figures

536.76 million livestock

India caters world’s 20% livestock population

India holds 17.5% of the world’s human population

India owns just 2.3% of the world’s land area

Fodder cultivation in India occupies only 4% of total cultivable land

Feed cost alone comprises 70% of the total recurring expenditure of livestock farming



• 11.24% deficit of green fodder
• 10.95% deficit of dry fodder
• 44% deficit of concentrate feeds

We have

Need for alternate feed resources



Animal feed availability in India
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• 44% of concentrate feed deficit



Innovative alternate feed resources

DDGS

Insect meal

Azola

Seaweed

GM fodder

Hydrophonic

Fruit waste (pulp)



DDGS (Dried Distillers Grains with Solubles)

• DDGS is produced in the 
process of ethanol from grains 
(maize and rice)

• Ethanol blending in petrol (The 
EBP program) is an ambitious 
initiative of GOI.

• DDGS availability will be driven
by growth in grain ethanol
production.

Particulars 2023-24

Grain Ethanol (Cr Litres) 300

DDGS (MMT) 1.34

Feed Sector (MMT) 45.0

Penetration (%) 2.98



DDGS (Dried Distillers Grains with Solubles)

Attributes Corn 
DDGS (%)

Rice  
DDGS (%)

Moisture 8 8

Fibre 32 25

Protein 27 46

Starch 18 12

Oil 8 4

Ash/Min. 7 5

Potential
• Serves as a valuable source of 

protein, energy, and amino 
acids for livestock.

• Also serves as a source of 
phosphorus.

Limitations
• Variations in nutrient contents.
• Mycotoxins



Insect Meal

• Insects are future food and feed
• The tropical environment and 

availability of organic waste 
(minimizing the need for land, water, 
and energy) for insect growth form 
an opportunity for India.

• Permitted species: Black soldier fly, 
common housefly, yellow 
mealworm, lesser mealworm, 
house cricket, banded cricket, field 
cricket and domesticated silkworm.

• The digestibility and palatability of 
insect meals are very promising 005-Insect-Meal.pdf

https://justagriculture.in/wp-content/uploads/2024/12/005-Insect-Meal.pdf


Insect Meal

• Ideal alternative protein source 
• Highly nutritious
• Insects are efficient feed 

converters
• Easily reared on organic wastes 

(circular economy)
• Nutritional quality is comparable 

to conventional protein sources
• Its production has a smaller 

carbon footprint

Ingredient Protein content (%)

Soybean meal 45-50

Fish meal 65-75

Insect meal 40-60



Azolla

• It is a water-floating fern consisting of roots, stems and leaves. 
• Due to its ease of cultivation, productivity and nutritive value, 

Azolla is a promising supplementary green feed. 
• Rich in protein (25-35%) (leucine, lysine, arginine, and valine are 

the predominant amino acids, while tryptophan, sulfur-containing 
amino acids are deficient)

• Rich in vitamin A, vitamin B12, beta-carotene, growth-promoting 
compounds

• Good source of most of the minerals.



Azolla
• Around one kg of azolla is harvested within 10 to 15 

days of inoculation.

• Favorable results in fish, swine, poultry and cattle. 

• Valuable green feed protein supplement if mixed 
with crushed maize grain or wheat/rice bran. 

• As an excellent alternative feed, it saves around 20% 
of the poultry feed of poor farmers.

• Excellent alternative to concentrates/fodder/feed, 
thereby providing a sustainable feed for livestock. 

• This is very useful under low-input livestock 
production system. 



Sugarcane trash
• A part of sugarcane tops. 

• The major states are UP, Maharashtra, Karnataka, 
Tamil Nadu, Andhra  Pradesh, Telangana, Bihar, 
Gujarat, Haryana, Uttarakhand and Punjab. 

• About 6.8-10.3 million tons of sugarcane trash 
becomes available during harvesting in India.

• Can be fed to livestock as a replacement for dry 
fodder like  paddy straw or finger millet straw 

• It is a good source of fibre (NDF: 32.3%) and 
hemicellulose (26.9%).  However, it contains less 
protein (3.54%)



Hydroponic grain sprouts 
• Green feed production through grain germination 

(maize, barley, oat, wheat etc.). It produces green at 
the rate of about 4 to 6 kg per kg of seed within 10 
days period. 

• It can be considered as a contingency strategic 
green feed supplement along with dry fodder rather 
than an alternative to conventional green fodder 
sources. 

• The nutritive value of grain sprout in terms of 
protein, energy and fibre is almost similar to the 
good quality wheat bran



Fruit industry waste

There has been a gradual shift in the cropping pattern from cereals to fruit and 
horticultural crops. 

This results in the generation of huge quantities of fruit and vegetable residues. 

Need for Waste to wealth 

Apple waste, grape waste, mango processing industry waste, citrus fruit by-products, 
banana fruit by-products, pineapple fruit residue, jack fruit residue,  tomato pomace



Other 
alternate 
feed 
resources

Neem seed cake: 36-38% CP

Karanj seed cake: 35% CP

Castor seed cake: 4% crude protein

Tree pods (15-16% CP)

Hotel/kitchen waste

Tree leaves

Regions specific oil-seed meals



Conclusion

• There are several alternate feed resources. 
However, their availability and uniform 
nutritional value are constraints.

• For sustainable livestock production, only 
those resources that have huge potential as 
feed can be taken into consideration.

• DDGS is the most useful alternate feed 
resource and can be considered as a future 
potential animal feed ingredient.

• Insect meals and other alternatives have a 
huge potential. However, studies need to be 
conducted, and guidelines and regulations 
need to be formulated for their appropriate 
utilization.



Thank you 
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