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Protected agriculture
and controlled
environment (PACH

Modern farming method creating controlled
spaces for crop cultivation. Itinvolves
artificial protection, regulating conditions
like temperature and moisture.

Vertical/Urban Farming
Hydroponics
Aeroponics

Plasticulture/ Row
cover/ Polytunnel

Integrated greenhouse [including
loTs, innovative cooling systems,
and desalinated water usage

Innovative seeding

Technologies and approaches used in

agriculture to improve the process of planting

seeds and enhance seed production

Mechanical seeding
Seeds bio-bank/seeds production

Precision agriculture

Robotics and other automated solutions
for different processes automation across
value chain

Targeted pesticide spraying
Robotics for pollination
Laser scarecrows
Self-driving tractor

Agriculture biotechnology
and crop improvement

Genetic modification for desired traits
developmentin plants (for example, crop
yields, draught/pest resistant cropg

Mutation breeding
Radiation testing
Bio-nanotechnology
Molecular diagnostics
Molecular breeding

Irrigation and
water management

Range of systems designed to optimize
water use, enhance irrigation efficiency. and
effectively manage waterresources

Subsurfaceirrigation
Micro/drip irrigation

Smartirrigation (including
automation. data analytics.
Al valves)

Soil moisture sensors and loTs

Soil health management

Technologies that help reduce water
evaporation. regulate moisture level,
optimalrtillage

Lightintensity
Intercropping

High density plantations
Permaculture

Agrivoltaics

Water absorbents
Moisture and fertility conservation
Cover crops

Conservation tillage

Crop residue management
Double cropping
Sequential cropping

Crop residue protection
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Fertilizers Technologies that help feed plants Nano-fertilizers [nano-
more efficiently like release-controlled capsulated
fertilizers, nano-fertilizers Soil mycorrhizal technologies
Microbial solutions [biofertilizers)
Controlled release fertilizers
Enhanced efficiency fertilizers
8 Fertigation Technologies that help feed plants with Liquid fertigation
a combination of nutrients through an Solid fertigation
irrigation system ] ) o
Micro/Drip fertigation
Subsurface drip
9 Conventional crop Chemical substances designed and utilizedin  Herbicides
protection chemicals agriculture to protect crops from threats like Insecticides
pests, diseases, and unwanted plants o
Fungicides
Nematicides
10 Innovative crop protection Genetically modified pests., pest-resistant Genetic engineering for
plants Microbial solutions — biopesticides pestresistance
(bacteria, fungi) Biopesticides
RNA interference
Microbial solutions
11 Dronesand satellites Drones are remote-controlled flying devices Crop health monitoring
for tas_ks like s_u_rvel_llance and delivery. Soil monitoring
Satellites, orbiting in space. enable global .
communication, weather monitoring, Advanced imagery
and navigation Remote sensing
Communication
12 Agricultural Technologies to transform crop residuals Windrow composting

waste management

into useful products/energy using
different methods

Static pile
Container composting
Anaerobic composting

Combustionand
thermal conversion

Bio-refining processes
Biochemical conversion
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13 Reproduction and breeding

Classical breed management. genomics
of livestock for desired traits (for
example, yield)

Animal genomics
Gene editing in animals
In-vitro fertilization

DNA marker assisted
selection [MAY

Gene prediction
Geneticannotation
Artificialinsemination
Automated insemination
Breeding optimization

14 Precision livestock farming

Robotics and other automated solutions
for different processes automation across
livestock/fishery value chain

Mechanical hatching
Automated feeding

Precision feeding

Automated cleaning

Carcass processing
Automated packaging systems

15 Integrated
aquaculture management

Development of multiple fish speciesin
controlled space farms [such as caged)

Alternative fish feed [for example.,
fish feed for algae and bacterig)

Floating cages
Recirculating systems
Flow through systems
Aquaponics

Other supporting technologies
[such as loTs and sensors, biotech

16  Recirculating systems

Closed-loop systems that recycle and
treat water, minimizing the need for water
exchange onafish farm

Innovative water purification
Oxygenation systems
Innovative filtration systems

17 Nutritionand
feed management

Technologies to reduce costs of animal feed
or substitute it (for instance algae feeding]

Extrusion technology
Alternative Proteins [insects)
Crop residues

Algae feeding

Natural feed enzymes
Pelleting

18  Water quality management

Technologies to monitor and manage water
content [such as phytoplankton, nutrient,
oxygen levels)

Aeration systems
UV Sterilization
Purification
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19 Health monitoring and
disease management

Innovative vaccines and vaccination
methods, digital and automated solutions
in biosecurity

Rotational grazing
Electric fencing

Weather stations
Vaccines and vaccination
Innovative biosecurity

20 Animals waste management

Different technologies to capture and utilize
livestock biogas and biomaterials waste

Covered anaerobic lagoons
Plug flow digester
Two-stage digestion

21  Supply chain traceability

RFID tags, GPS tracking, etc. to trace
agriculture/food products across the
value chain

Blockchain traceability/
smart depository

Traceability sensors/devices

22 Food safety and QC/QA

Technologies to increase shelf life of foods,
reduce/eliminate disease risk, including
testing instruments and methods

High-pressure processing

Innovative methods
and combinations

Cold plasma technology

23  Food preservationand
extraction of value-added
from food waste

Technologies to preserve food for longer
storage times, and treat food waste

into useful applications [forinstance
energy production)

Composting

Anaerobic digestion
Insect-based conversion
High pressure
processing

Edible coating
Innovative packaging
Pulsed electric field
Plasma technology

24 Alternative food

Involve innovative methods in food
production and consumption that deviate
from conventional approaches

Insects farming

Lab-grown foods

3D food printing

Cultured diary

Plant-based meat alternatives
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