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Abstract

Hydroponic fodder production is an innovative and resource-
efficient technology that offers a sustainable solution to the
growing challenge of livestock feed scarcity. It involves the
cultivation of cereal grains such as maize, barley, wheat, or oats in
a controlled environment without soil, producing fresh green
fodder within 7-10 days. This system requires minimal land, uses
significantly less water than conventional fodder cultivation and
provides a year-round supply of nutritious feed irrespective of
seasonal variations. Hydroponic fodder is rich in vitamins,
minerals, enzymes, and antioxidants, with high palatability and
digestibility, making it suitable for dairy cattle, buffaloes, goats
and sheep. Its adoption can improve animal health, feed
efficiency, and productivity while reducing dependence on
conventional green fodder. Particularly beneficial for smallholder
farmers and regions with limited land and water resources,
hydroponic fodder production represents a practical, climate-
resilient and environmentally friendly approach to sustainable
livestock feeding.
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environmental conditions using water, with or
without nutrient solutions (Ebenezer &
Gnanaraj, 2026). Within a short period of 7-10
days, the seeds develop into lush green fodder
mats consisting of shoots, roots, and residual
seeds, which are fed directly to livestock
(Pastorelli et al., 2024).

Introduction

Livestock production plays a vital role in
ensuring food security, nutritional security, and
rural livelihoods. However, one of the major
constraints affecting sustainable livestock
production is the year-round availability of
quality green fodder. Increasing pressure on

agricultural land, erratic rainfall, climate change,
shrinking grazing areas and the rising cost of
conventional fodder cultivation have
significantly widened the gap between the
demand and supply of nutritious feed. In India,
the deficit of green fodder, dry fodder, and
concentrate feed continues to adversely affect
livestock productivity, leading to reduced milk
yield, slower growth, poor reproductive
performance, and increased production costs.
Hydroponic fodder production has emerged as
an innovative and sustainable technology to
address these challenges (Pastorelli et al, 2024;
Yahyaei & Talebi, 2024). Hydroponics is a soil-
less cultivation system in which cereal grains
such as maize, barley, wheat, oats, sorghum, or
millet  are grown under controlled

Hydroponic fodder requires very little land,
consumes substantially less water than
conventional fodder cultivation, and provides a
continuous supply of fresh, palatable, and
nutritious green feed throughout the year
(Yahyaei and Talebi, 2024). Since the system is
independent of soil quality and seasonal
variations, it is particularly beneficial in regions
facing water scarcity, limited cultivable land, or
adverse climatic conditions. The technology also
minimizes labour requirements, reduces weed
infestation and eliminates the need for
pesticides and herbicides, making it an
environmentally friendly approach to fodder
production (Ebenezer and Gnanaraj, 2026).
Nutritionally, hydroponic fodder is rich in
digestible  nutrients, vitamins, enzymes,
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antioxidants, and bioactive compounds that
enhance feed palatability and improve nutrient
utilization (Pastorelli et al, 2024; Yahyaei and
Talebi, 2024). Numerous studies have reported
improvements in feed intake, milk production,
growth performance, reproductive efficiency
and overall animal health when hydroponic
fodder is incorporated into balanced livestock
rations (Agius et al, 2019; Pastorelli et al,
2024). Although hydroponic fodder should not
be considered a complete replacement for
conventional roughages, it serves as an excellent
supplementary green feed, especially during
periods of fodder scarcity (Ebenezer and
Gnanaraj, 2026).

The adoption of hydroponic fodder production
aligns well with the principles of climate-smart
agriculture and sustainable livestock farming. By
conserving natural resources, reducing the
environmental footprint of fodder production,
and ensuring a reliable supply of quality green
feed, this technology offers a practical solution
for enhancing livestock productivity and farm
profitability (Yahyaei & Talebi, 2024; Pastorelli
et al, 2024). It is particularly suitable for
smallholder farmers, peri-urban dairy farms,
commercial livestock enterprises and regions
where conventional fodder cultivation is
constrained by limited land and water resources
(Ebenezer & Gnanaraj, 2026).

What is hydroponic fodder?

Hydroponic fodder refers to the cultivation of
cereal grains without soil by using water under
controlled environmental conditions. The grains
germinate and develop into lush green fodder
within 6-8 days, producing a nutritious mat
consisting of sprouts, roots, stems and leaves, all
of which are consumed by livestock.

Common grains used
include:

Maize

Barley

Wheat

Oats

Sorghum

Bajra (Pearl
millet)

Principle of
hydroponic fodder production

Hydroponics relies on the natural process of
seed germination. Seeds utilize their stored
nutrients to produce young green shoots
without requiring soil or fertilizers. During
germination:

e Enzymes become active.
e Complex carbohydrates are converted
into simple sugars.
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e Proteins are broken down into amino
acids.

e Vitamins and antioxidants increase.

e The sprouts become highly digestible
and palatable.

Steps in hydroponic fodder production

Hydroponic fodder production is a simple,
efficient, and rapid process that converts cereal
grains into highly nutritious green fodder within
7-10 days under controlled conditions. The
following steps are involved:

1. Selection of Seed: Select healthy, clean, and
viable seeds with high germination (>90%).
Avoid damaged, insect-infested, or moldy seeds.

2. Cleaning and Washing: Remove dust, broken
grains, stones, and other impurities. Wash seeds
thoroughly with clean water to reduce microbial
contamination.

3. Seed Disinfection (Optional but
Recommended): Treat seeds with a mild
disinfectant to minimize fungal growth.

Common disinfectants include:

1% sodium hypochlorite solution (5-10
minutes)

0.1% potassium permanganate (10-15 minutes)

Rinse thoroughly with clean water after
treatment.

4. Seed Soaking: Soak seeds in clean water for 8-
12  hours (overnight). Soaking activates
metabolic processes and enhances germination.
Water temperature should ideally be 20-25°C.

5. Draining and Pre-Germination: Drain excess
water after soaking. Keep the soaked seeds in a
clean gunny bag or perforated container for 12-
24 hours. Maintain moisture until tiny sprouts
(1-2 mm) appear.

6. Spreading Seeds on Trays: Spread sprouted

seeds uniformly on hydroponic trays. Seed
density should allow proper aeration.

Recommended seeding rate:
Maize: 5-7 kg seed/m? tray area

Approximately 350-450 g per standard tray (30
x 60 cm)

7. Placement in Hydroponic Chamber: Arrange
trays on racks inside the hydroponic unit.

8. Irrigation: Spray or mist clean water 4-8 times
daily. Automatic misting systems improve
uniformity. Avoid waterlogging. Nutrient
solution is generally not required because
seedlings utilize nutrients stored in the seed.

9. Growth and Monitoring: Observe daily for:
Uniform germination, Healthy green shoot
development, White, clean root mat, Fungal
contamination, Proper moisture level, Remove
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contaminated trays immediately to prevent
spread.

10. Harvesting: Harvest fodder after 7-8 days
(up to 10 days depending on crop).

Fodder generally reaches:
Height: 20-30 cm
Fresh biomass: 5-8 kg from 1 kg of maize seed

Harvest the complete mat including shoots,
roots, and remaining seed.

Environmental requirements

Parameter Recommended range
Temperature 18-28°C
Relative Humidity 65-80%
Light Indirect sunlight or LED light
Water pH 6.0-7.5
Water quality Clean and pathogen-free
Growth Period 6-8 days

Water requirement
One of the biggest advantages of hydroponics is
water conservation.

Conventional green fodder Hydroponic Fodder

70-90 litres/kg fodder 2-4 litres/kg fodder

Nutritional value

The nutritional composition of hydroponic
fodder varies depending on the type of grain
(maize, barley, wheat, oats, sorghum), seed
quality, growing conditions, and harvesting age
(usually 7-8 days). Hydroponic fodder is highly
palatable, rich in vitamins and enzymes, and has
good digestibility, making it an excellent
supplementary feed for livestock.

Table: Typical nutrient composition of different
hydroponic fodders (Dry matter basis)

Parameter Maize Barley Wheat Oats
Crude Protein 12-14 15-18 16-18 14-
(%) 17
NDF (%) 38-45 35-42 36-44 40-
48
ADF (%) 20-25 18-22 19-24 22-
28
IVDMD (%) 70-78 75-85 72-82 70-
80
ME (M]/kg DM) 9.5- 10-11 9.8- 9-10
10.5 10.8
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Regular feeding of hydroponic fodder may
help:

Increase feed intake.

Improve digestibility.

Enhance milk yield.

Improve milk fat percentage.

Better reproductive performance.
Improve immunity.

Reduce feed wastage.

Promote healthy rumen function.
Improve body condition.

Enhance growth rate in young animals.

Feeding to livestock

Hydroponic fodder should be fed fresh to
livestock immediately after harvesting to
preserve its nutritional quality and palatability.

If the fodder mat is large or densely woven, it
may be chopped into smaller pieces to facilitate
easy consumption and minimize wastage.
Animals should be introduced to hydroponic
fodder gradually over several days to allow
adaptation and prevent abrupt dietary changes.
It is important to note that hydroponic fodder is
intended to serve as a supplementary green feed
rather than a complete replacement for
conventional roughages such as hay or silage
and balanced concentrate mixtures. For
optimum animal performance, hydroponic
fodder should be incorporated into a balanced
ration that meets the nutritional requirements
of the specific class of livestock.

Table: Recommended feeding levels

Advantages of hydroponic fodder

Year-round green fodder production
Requires very little land

Saves up to 90% irrigation water

No soil required

No weeding

Minimal pesticide requirement
Harvest within one week

Highly palatable

Easily digestible

Suitable during floods and droughts
Reduces transportation cost

Useful for small and urban dairy farms

AN N N N N N N Y N NN

Animal Quantity /day
Adult Cow 8-12 kg
Buffalo 10-15 kg
Calf 2-4 kg
Goat 1-2 kg
Sheep 1-2 kg
Limitations

Despite several advantages, hydroponic fodder
also has certain limitations:

High initial investment.

Electricity requirement.

Daily management essential.

Risk of fungal growth if hygiene is poor.
Low dry matter content.

Cannot completely replace conventional
fodder.

Requires quality seeds.

e Skilled management for commercial
production.
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Hydroponic fodder unit for small farmers
A small unit may include:

Multi-tier rack system

Plastic trays

Water storage tank

Sprinkler or misting system
Drainage arrangement

Shade net or polyhouse

LED lighting (optional)
Thermometer and hygrometer

A unit occupying about 100120 sq ft can
produce 80-100 kg of fresh fodder per day,
depending on the number of trays and seed
capacity.

Precautions

Use clean, disease-free seeds.
Maintain proper sanitation.

Avoid water stagnation.

Wash trays after every harvest.
Ensure good ventilation.

Monitor temperature and humidity.
Remove mouldy trays immediately.
Use potable-quality water.

Conclusion

Hydroponic fodder production is an efficient,
resource-conserving and climate-resilient
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entirely replace conventional fodder, it serves as
an excellent supplement that improves the
technology for producing high-quality green
fodder throughout the year. Although it cannot
nutritional quality of livestock diets. With
proper management and hygiene, hydroponic
fodder can enhance animal productivity, reduce
dependence on seasonal fodder availability and
contribute to sustainable livestock farming. The
technology is particularly suitable for
smallholder farmers and commercial dairy
enterprises seeking reliable green fodder
production with minimal land and water
resources.
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