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With increasing demand for organic and
functional foods, mushroom farming presents a
promising opportunity. Scaling up requires strategic
investment in automation and quality control.
Mushroom cultivation while seems simple, present
significant challenges in controlling environmental
factors, controlling pest, optimizing yield and
ensuring quality. Mushroom production is labor
intensive involving various manual activities like
spawn preparation, substrate preparation, bag filling and
inoculation, continuous maintenance and monitoring
of temperature, humidity and cleanliness in
cultivation rooms, inspection of diseases or pests and
post-harvest handling of perishable mushrooms.
Therefore, integrating engineering and artificial
intelligence can offer innovative solutions to address
these issues, leading to increased efficiency,
sustainability, and profitability within the industry.

mushroom farming. Here are few possible
applications of Al in various stages of mushroom
cultivation.

> Smart Environmental control systems in
mushroom farming

Optimized substrate composition with Al

Early detection of diseases and pests using Al
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Robotic harvesting and sorting
> Al-Powered Strain Improvement

Smart Environmental control systems in mushroom
farm

Tool
Al-powered sensors

Use
Monitor temperature,
humidity, CO2 levels,
and light intensity in
real-time.
Adjust ventilation,
irrigation, and lighting
automatically based on
Al predictions.
reduce energy
consumption  through
precise  environmental
control, minimizing
waste.
Send notifications to
farmers in case of
deviations from optimal
conditions or potential
problems.

Automated control

systems

Energy

optimization

efficiency

Real-time alerts

Optimization substrate composition with Al

¢ Material analysis can be done using computer
vision and machine learning to analyze
substrate composition for optimal nutrient
content and consistency.

e Automated mixing and sterilization robotic
systems developed for precise substrate

These projects offer a pathway to significantly preparation and sterilization, ensuring
improve yields, reduce waste, enhance product uniformity.
quality, and ensure the long-term sustainability of
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Predictive yield models are helpful in yield
estimates based on substrate composition and
environmental parameters.

Sustainable substrate sourcing is possible by
identifying and  utilizing  alternative,
sustainable substrate materials through Al-
driven analysis.

Robotic Harvesting and Sorting

Computer vision system are to identify and
locate mature mushrooms for automated
harvesting using robotic arms.

Precision harvesting is likely to minimize
damage to both harvested mushrooms and
surrounding mycelium.

Al-powered image recognition systems
categorize mushrooms based on size, shape,
and quality. This is nothing but an automated
sorting and grading.

Improved efficiency would be observed by less
labor costs, increase harvesting speed and
enhanced product quality.

Disease And Detection and Prevention using Al

Through mage recognition it is feasible to
identify early signs of diseases and pests in
mushrooms and substrate using computer
vision.

Automated intervention -Triggers automated
responses such as targeted pesticide
application or environmental adjustments.

Reduced pesticide use - employ targeted
interventions, minimizing environmental
impact and improving product safety.

Prevention of yield losses and ensure higher-
quality mushroom production.

Al-Powered Mushroom Strain Improvement

1.

Genomic analysis - Use machine learning to
analyze mushroom genomes and identify
genes related to yield, quality, and disease
resistance.

Strain selection - Select superior strains for
cultivation based on Al-driven analysis.

Genetic engineering - Develop new strains
with improved characteristics using Al-guided
gene editing techniques.

Accelerated breeding cycles - Reduce the time
required for strain improvement.

Enhanced productivity and quality - Produce
higher yields of better-quality mushrooms.

As every technology has its pros and cons, Al too has
certain limitations.

1.
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Even Al technology replaces the labor, but
high technical expertise is necessary to handle
this in the field.

At present world is heading towards Al in
almost every possible corner of the human life,
but in order to adopt it by a small or marginal
farmer its bit expensive as on today.

Of course, every technology which was
precious when it was developed and becomes
economical in the later years.

Farming communities can witness the low-
priced Al technologies in near future as trade
competitions among the developing nations
are on high.

AgeiTeck
= Tody

AN

Volume 3, Issue 3 (June, 2025) 71


https://agritechpublication.com/

