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Introduction to Integrated Farming Systems (IFS) %%
e ——

- Pl Integrated Farming Systems (IFS) integrate various agricultural
.. Pond - | Co Sy components within a single operation to optimize resource use
. L Lo and minimize waste generation.

g

Importance in mitigating climate change impacts on agriculture:

- / With climate change posing significant challenges such as
" e o | increased temperatures, water scarcity, and extreme weather
X events, IFS offers a resilient approach to agriculture by enhancing
sustainability and productivity.
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Climate Change Challenges in Agriculture «#
]

e Agriculture is vulnerable to climate change impacts such as
prolonged droughts, unpredictable rainfall patterns, and heat
stress on crops and livestock. These factors threaten food
security and livelihoods.

=4 + Need for sustainable farming solutions: To adapt and mitigate
these impacts, there's a pressing need for sustainable farming
practices like IFS that reduce dependency on external inputs and
promote ecosystem resilience.




Benefits of Integrated Farming Systems vz

INTEGRATED o = Qo « » * Lower reliance on external inputs: By

FARMING Z ANy _7 integrating crops, livestock, and other
2ol 25 : components, IFS reduces the need for

SYSTEM 0 G external fertilizers and pesticides,

minimizing environmental impact.

* Enhanced nutrient cycling: Manure from
livestock serves as a natural fertilizer for
crops, enhancing soil fertility and reducing
nutrient runoff into water bodies.

* Increased resource use efficiency: IFS
optimizes water, land, and energy use,
contributing to sustainable agricultural
practices and improved farm profitability.




Examples of Integrated Farming Systems V<

* Crop-Livestock Integration: Utilizes crop residues as feed for
livestock and returns manure as fertilizer for crops, creating a
symbiotic relationship between agricultural components.

* Aquaponics: Integrates fish farming with hydroponics, where fish
waste provides nutrients for plants grown in water-based
mediums, reducing water usage and chemical inputs.

* Aquaculture-Agriculture Integration: Uses fishpond effluents to
irrigate crops and incorporates aquatic plants for additional food
sources, promoting resource efficiency.

» Agroforestry: Integrates trees with crops to improve soil fertility,
provide shade, and diversify farm products like fruits and nuts,
enhancing ecological balance and income generation.




Crop-Livestock Integration &

Use of manure as fertilizer: Composting
livestock manure enhances soil organic matter
and nutrient content, reducing the need for
synthetic fertilizers.

Crop residues as animal feed: Feeding crop
residues to livestock reduces feed costs and
enhances nutrient cycling within the farm
system, supporting sustainable agriculture
practices.

Crop production: Maize and soybeans are
grown in rotation to optimize soil nutrients and
reduce pest and disease pressure.

Livestock rearing: Dairy cattle are raised for milk
production and manure generation.

Manure management: Manure is composted
and applied to crop fields as organic fertilizer,
improving soil structure and fertility.



Aqguaponics: A Sustainable Farming Innovation %2
T

— e Aquaponics combines aquaculture (fish farming) and

: iR (e (. hydroponics (soilless plant cultivation) in a closed-loop system
where fish waste provides nutrients for plants, and plants filter
water for fish.

* Apart from reduced water usage and natural fertilizer,
aguaponics systems are known for early harvests and higher
yields due to optimal nutrient availability and controlled
environment.

* Integration of fish farming and soilless plant cultivation in a
closed-loop system.

* Importance of sustainable agriculture: Addressing climate chang
impacts through resource-efficient farming practices.



Case Study: Aquaponics in Lithuania 4

"Ateities Lysves" farm in Moléetai district: A pioneering example
of agquaponics in Lithuania, replicating NASA-inspired technology
for sustainable agriculture.

Utilizing space-efficient aquaponic systems to grow strawberries
and vegetables, maximizing resource efficiency and productivity.

Growing strawberries in aguaponic systems: Producing
strawberries using fish waste as natural fertilizer, demonstrating
significant water savings compared to conventional methods.

"« Goals: Implementing space-efficient farming practices to
maximize productivity and sustainability.



Case Study: Aquaponics in Lithuania: Technology and Setup

Components:

 Fish tanks: Housing fish species suitable for aguaponics (e.g.,
tilapia, trout).

* Grow beds: Filled with inert medium (e.g., expanded clay) where
strawberries are planted.

* Water circulation system: Facilitates nutrient exchange between
fish and plants.

Controlled environment: Greenhouse setup for optimal
temperature and light conditions.




Case Study: Aquaponics in Lithuania: Nutrient Cycling Process

Fish waste breakdown: Ammonia produced by fish excretion.

Bacterial conversion: Nitrosomonas and Nitrobacter bacteria
convert ammonia into nitrites and then nitrates.

Plant nutrient absorption: Strawberries absorb nitrates as essential
nutrients for growth.

Water filtration: Plants filter and purify water, which is recirculated
back to fish tanks, maintaining water quality.




Case Study: Aquaponics in Lithuania: Advantages of Aquaponic

Strawberry Cultivation

Reduced water usage: Up to 90% less water compared to
traditional cultivation methods.

Natural fertilization: Fish waste eliminates the need for chemical
fertilizers, promoting organic farming practices.

Disease resistance: Soilless cultivation reduces exposure to
soil-borne diseases, enhancing plant health.

Early harvests: Controlled environment accelerates strawberry
growth, allowing for early market entry and higher profitability.



Case Study: Aquaponics in Lithuania: Strawberry Cultivation

Methods

Vertical tubes with expanded clay: Efficient space utilization and
easy nutrient access for plants.

Automatic irrigation: Regular water supply with necessary
nutrients delivered directly to plant roots.

Comparison with conventional methods: Highlighting benefits of

aquaponics in terms of yield, resource efficiency, and sustainability.



Case Study: Aquaponics in Lithuania: Production and Output

Annual production capacity: Approximately 5,000
strawberry plants in the aquaponic system.

Output metrics: Yield per plant, harvest frequency,
and market readiness compared to traditional
methods.

Economic viability: Cost savings on water, fertilizers,

and pesticides, alongside increased product value due
to organic certification.



Case Study: Aquaponics in Lithuania: Environmental Impact and
Sustainability

Conservation of natural resources: Minimized
water usage and reduced environmental
footprint.

Soil preservation: Elimination of soil
degradation and erosion risks associated with
conventional agriculture.

Biodiversity promotion: Integration of fish and
plant ecosystems fostering biodiversity in the
farm environment.



Case Study: Aquaponics in Lithuania: Challenges of Aquaponic
Strawberry Cultivation

Initial investment: High setup costs for infrastructure and
equipment, potentially limiting adoption by small-scale farmers.

Technical expertise: Requirement for specialized knowledge in
aquaponic system management and operation.

Nutrient management: Balancing nutrient levels to optimize plant
and fish health, requiring ongoing monitoring and adjustments.




Case Study: Aquaponics in Lithuania: Future Prospects and
Innovations

Expansion opportunities: Scaling up aquaponic
operations to meet increasing demand for
sustainable food production.

Technological advancements: Research and
development in aquaponics for improved
efficiency and scalability.

Education and training: Promoting
knowledge-sharing and skill development in
aquaponic farming practices.



Case Study: Aquaponics in Lithuania: Community Impact and
Outreach

Local engagement: Sharing knowledge and experience with
neighboring farmers and communities.

Educational programs: Workshops, demonstrations, and
partnerships with educational institutions to promote sustainable
agriculture.

Economic benefits: Contribution to local economy through job
creation, sustainable food supply, and market diversification.



Methods of Growing Strawberries 7 4

e Outdoor beds: Traditional method with weather-dependent
yields requiring frequent weeding and pest management.

* Raised beds: Offers convenience and aesthetics, but necessitates
more intensive watering due to faster evaporation.

* Greenhouse cultivation: Provides early harvests but requires
space and ongoing maintenance like weeding and watering.

e Bags in greenhouse: Ensures clean berries and minimal pests but
involves environmental concerns like plastic waste and nutrient
depletion.

* Hydroponics vs. Aquaponics: Contrasts soilless hydroponic
cultivation with aquaponics' closed-loop system using fish waste
as a nutrient source.



Aquaponic Setup and Operation 2

* Components: Includes fish tanks, grow beds, and a water
circulation system that facilitates nutrient exchange between fish
and plants.

* Nutrient cycling process: Fish waste breaks down into ammonia,
converted by bacteria into nitrites and nitrates, which plants
absorb for growth.

* Water management and benefits: Recirculating water minimizes
usage and ensures efficient nutrient distribution, essential for
sustained plant and fish health in the system.




Advantages of Aquaponics %

* Natural ecosystem creation: Establishes a self-sustaining
ecosystem where fish waste supports plant growth, reducing
reliance on chemical inputs.

» Disease resistance: Protects strawberries from soil-borne
diseases and pests, enhancing product safety and reducing
pesticide use.

* Low water usage: Utilizes up to 90% less water than traditional
cultivation methods, crucial for regions facing water scarcity.

* Early harvests: Controlled environment accelerates plant growth,
enabling early market entry and potentially higher profits.

* Higher yields: Optimized nutrient availability and reduced stress
result in healthier plants and increased productivity, supporting
sustainable food production.



Challenges of Aquaponics Y2

Nutrient balancing: Requires precise monitoring and
adjustment of nutrient levels to sustain healthy fish
and plant growth.

Disease and pest management: Despite reduced
risks, occasional monitoring and preventive
measures are necessary to safeguard plant and fish
health.

High initial costs: Investments in infrastructure and
specialized equipment may present financial
barriers for small-scale farmers.

* Technical knowledge: Operational expertise is
essential to manage aguaponic systems effectively
and optimize production outcomes.



Conclusions Y%

§ * Summary of benefits of Integrated Farming Systems: Emphasizes
* sustainable practices like IFS and aquaponics for resilient
agriculture amidst climate change challenges.

* Encouragement for sustainable farming practices: Calls for
¥ adoption of innovative farming techniques to enhance
productivity, reduce environmental impact, and secure future
food security.

* Importance of innovation and adaptation in agriculture:
Highlights the role of technology and knowledge-sharing in
driving agricultural sustainability and resilience.
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