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Agenda

Introduction and WEF Concept

Why WEF nexus

Agriculture and global challenges

Water in global agriculture

Agriculture and Food Challenges in Egypt
Water in global agriculture

Current state in Egypt

Differences between Hydroponics,
Aquaponic and Soilless culture

Soilless culture types
Hydroponics systems types
Nutrient Film Techniques (NFT)
Deep Water Culture (DWC)
Aeroponics

Wick Hydroponic System

Ebb and Flow Systems

Dutch Buckets Systems
Aquaponics Systems

General Advantages and Drawbacks
Substrate Culture

Nutrient Solution

The hydroponic systems and WEF
nexus

Substrate culture

Nutrient Solution

Devices

Hydroponic Green Fodder Production
References

Some potential sources
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Introduction
WEF Nexus Concept:

- The connections between the =y G- a
water, energy, food | and Y ENERGY M ah
ecosystems, together with the demand, supply | secomy,

policy and

i .

governance and |,
. .

« \Jnvestment

investment /" «

synergies, conflicts and trade-offs
that arise from their management : % ) -
(e.g., water for food and food for _" iﬁ  niosis R

LANDSCAPES
AND ECOSYSTEMS

A multicentric lens for assessing ";, demand,suply .
integrated resources management . o

food production

)
= - 4 : “‘* e sate
and sustainable development in g Lo R S i T}

on water quality and quality and availability

the past decade. iy

entry point:
WATER
SECURITY,

management
and investment

Center of Excellence for Water - Exchange, Training, and Scholarships
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Why WEF nexus? Two key pieces in my mind:

» Trade-offs in use of the resources (including biophysical
and social economic factors) with a transdisciplinary

approach

» Governance and policy coherence; decisionmakers needs

Center of Excellence for Water - Exchange, Training, and Scholarships
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Consumed
66%

FOOD }B

PRODUCTION =

Food waste
33%

Current Opinion in Environmental Sustainability
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Agriculture is central to global challenges — Its all about
feeding people

« By 2030 humankind will need 30% more water, 40% more energy and 10%

of existing crop land for biofuels

« By 2050 Population: 10 billion despite 7.7 billion now.
 Only 25% more?!

» But need 50-100% more food production
» 570 million farms worldwide - 75% small farms on less than 2 ha.

» Waste and Loss.

Center of Excellence for Water - Exchange, Training, and Scholarships
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Water in global agriculture:
» Global Efficiency is 33%.

Agriculture
is responsible for an

> 50% global consumption lost. R

10%

of water
withdrawals from

sustainable solutions is of utmost
groundwater Sources

Importance in order to establish a ol

» Tackling these challenges and devising

Source: Adopted from wiw.ceres.org/FoodWoterRisk

resilient and inclusive food system

capable of meeting the demands.

Center of Excellence for Water - Exchange, Training, and Scholarships
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Current state in Egypt

4 Egypt, known for its abundant agricultural legacy, has
historically served as a significant source of food for the
Middle East.

1 The agricultural sector consumes 85 % water resources.

O Egypt uses 127% of its water resources, in which 27% of
the water used is virtual water.

Center of Excellence for Water - Exchange, Training, and Scholarships
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These challenges are further compounded by the
compounding factors of rapid population growth, water
scarcity, land degradation, climate change, and socio-
economic disparities.

Center of Excellence for Water - Exchange, Training, and Scholarships
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» After all pervious challenges, there is a severe need to
Increase the agricultural productivity, save water and In
Egypt using the available resources, which requires new
solutions for the challenges facing water scarcity and
achieving sustainable agriculture In Egypt such as
soilless culture, hydroponic and aquaponic

Center of Excellence for Water - Exchange, Training, and Scholarships
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Difference between hydroponics, aguaponic and
soilless culture

» Sollless culture can be %
defined as “any method of
growing plants without the
use of soill as a rooting
medium, in  which the HES..
inorganic nutrients absorbed |
by the roots are supplied via
the irrigation water”.

Center of Excellence for Water - Exchange, Training, and Scholarships
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Soilless culture is a huge umbrella, it is usually classified
according to the type of plant support as:

1- Substrate culture (Sand, Gravel, Perlite, Peatmoss, etc.)

2- Water culture or hydroponic (NFT, DWC, Aeroponics,etc.)
and all of them can be Aquaponics

Center of Excellence for Water - Exchange, Training, and Scholarships
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Soilless culture can be divided as:

Water culture Substrate culture
(Hydroponics)

Nutrient film technique Gravel media
Deep water culture Sand-ponic
Aeroponics Peatmoss media
Wick system Perlite media
Ebb and flow system Coconut media

Dutch Backet water culture | Dutch Backet substrate culture

Center of Excellence for Water - Exchange, Training, and Scholarships
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Hydroponics systems?

Hydroponics is a modern agricultural technigue that allows
plants to be cultivated without relying on conventional soll.
Instead, plants are grown in nutrient solutions or inert
growing media, providing them with the essential elements

for growth and development

Center of Excellence for Water - Exchange, Training, and Scholarships




S AN :
) U SAI D val\)ﬁk @ The American

¥ FROM THE AMERICAN PEOPLE UNIVERSITY University in Cairo

Hydroponics systems

1- The Nutrient Film Technique (NFT)

Center of Excellence for Water - Exchange, Training, and Scholarships
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Advantages of Nutrient Film Technique (NFT):
« Water Efficiency
Nutrient Control
Space Efficiency
Reduced Pest and Disease Issues
Higher Yields

Disadvantages:

Susceptibility to System Failures
Root Health
Maintenance and Monitoring

Initial Setup Cost

Skill and Expertise

Center of Excellence for Water - Exchange, Training, and Scholarships
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Construction and Crops of DWC

DWC Hydroponics

6 a @\ Thriving Plants
XX YAYeS;

Net Pots

Liquid
Nutrients

Healthy
Water
Roots

Air Line

Center of Excellence for Water - Exchange, Training, and Scholarships
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Deep Water Culture (DWC):
Advantages:
Simplicity and Low Cost.
Excellent Oxygen Availability
Water and nutrients Efficiency
Disadvantages:
Potential for Root Diseases
Power Dependence
Space needs Vs NFT

Center of Excellence for Water - Exchange, Training, and Scholarships
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Constructlon and crops of Aeroponics
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Advantages of Aeroponics:
Excellent Nutrient Delivery
Water Efficiency
Space Efficiency

Disadvantages

Technical Expertise Required
Risk of System Failures

Center of Excellence for Water - Exchange, Training, and Scholarships
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Reservoir
Wick_. \ P e WiCk
Nutrient Solution )
Air
Pump
Air Stone '
\: IR

Center of Excellence for Water - Exchange, Training, and Scholarships
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Advantages of WHS
Simplicity

Low Cost
Suitable for Small Plants
Energy-Efficient
Disadvantages of WHS
Limited to Small Plants
Slow Growth
Risk of Overwatering or Underwatering

Nutrient Imbalance

Center of Excellence for Water - Exchange, Training, and Scholarships
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Ebb And Flow
Hydroponics

—wy  ww  ww

GROW TRAY

- -
!v—!

TIMER
<

l OVERFLOW

RESERVOIR

NUTRIENT PUMP AR STONE AR PUMP

Biggergarden.com

Center of Excellence for Water - Exchange, Training, and Scholarships
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Fill/Drain Fit Overflow

Grow tray
Solution returns to the Ti
reservolr via the tube |1ner
X .
4+— Pump |
Reservoir

Center of Excellence for Water - Exchange, Training, and Scholarships
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Advantages of Ebb and Flow system
1- Oxygenation of Roots

2- Nutrient Uptake

3- Reduced Risk of Overfeeding

4- Root Health

Disadvantages of Ebb and Flow system
1. Complex Setup

2. Maintenance

3. Risk of System Failures

4. Resource Intensive

Center of Excellence for Water - Exchange, Training, and Scholarships
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Construction and Crops of DB

Center of Excellence for Water - Exchange, Training, and Scholarships
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Dutch buckets hydroponics advantages
Individual Plant Control
High Yield
Improved Oxygenation
Reduced Pest and Disease Risk
Flexibility of grown plant
Easy Monitoring and Maintenance
Disadvantages:
Complex Setup
Resource Intensive

Initial and Maintenance cost

Center of Excellence for Water - Exchange, Training, and Scholarships
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7- Aquaponics as An Environmentally Friendly Farming
System

» Aquaponics represents an innovative and sustainable farming
technique that merges aquaculture (fish farming) with any
hydroponics system.

» This unique symbiotic system creates a closed-loop ecosystem

where fish and plants coexist, benefiting from each other's
presence.

Center of Excellence for Water - Exchange, Training, and Scholarships
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Aquaponics System

Grow tray

Reservoir AN\ Nutrent retum
Air line

Nutrient pump

Air stone Air pump

Center of Excellence for Water - Exchange, Training, and Scholarships
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Aguaponics systems
Advantages

Resource Efficiency

Organic and Chemical-Free Produce
Faster Growth and Higher Yields
Space Efficiency

Environmental Benefits

Year-Round Production

o0k owhE

Center of Excellence for Water - Exchange, Training, and Scholarships
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Disadvantages of Aquaponics:

1. Initial Setup Cost

2. Technical Knowledge

3. System Complexity

4. Dependence on Electricity

Careful consideration of crop selection is necessary to ensure
successful cultivation.

Center of Excellence for Water - Exchange, Training, and Scholarships
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General Advantages of all Hydroponic and aguaponic
systems:

v Water Efficiency

v Nutrient Control

v’ Faster Growth Rates and Increased Yields
v Space Efficiency

v" Reduced Environmental Impact

v Year-Round Production:

v Crop Diversity and Specialty Crops

v Pest and Disease Control

Center of Excellence for Water - Exchange, Training, and Scholarships
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Drawbacks of Hydroponic Systems

1. Initial Cost

2. Technical Knowledge and Expertise
3. Monitoring and Maintenance

4. Power Dependence

6. Crop Selection

Center of Excellence for Water - Exchange, Training, and Scholarships
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The relationship between hydroponic systems
and WEF nexus

v Hydroponic system aligns with the objectives of the
WEF nexus and provides several benefits.

v Water: Hydroponic systems are recognized for their
water efficiency, offering significant reductions in water
consumption compared to traditional soil-based
agriculture.

Center of Excellence for Water - Exchange, Training, and Scholarships
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v’ Energy: Hydroponic systems contribute to energy
efficiency by creating optimal growth conditions for
plants, including controlled light, temperature, and
humidity.

v Food: Hydroponic systems have the potential to increase
food production and enhance food security, hydroponics
promote faster growth rates and higher yields.

Center of Excellence for Water - Exchange, Training, and Scholarships
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Nutrient Solution

Concentrations in ppm
Macronutrients

Vegetative growth  Flowering or

stage fruiting stage
Nitrogen (N) 100 to 200 80 to 150
Phosphorus (P) 30 to 50 30 to 50

Potassium (K) 150 to 250 150 to 250

Center of Excellence for Water - Exchange, Training, and Scholarships
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Secondary Nutrients Concentrations in ppm

Calcium (Ca) 150 to 200
Magnesium (Mqg) 30 to 50
Sulfur (S) 20 to 40

Center of Excellence for Water - Exchange, Training, and Scholarships
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Micronutrients (Trace Concentrations in ppm
Elements)

Iron (Fe) 1.0t0 5.0
Manganese (Mn) 0.5t0 2.0
Zinc (Zn) 0.5t0 2.0
Copper (Cu) 0.05t00.1
Boron (B) 0.5t01.0
Molybdenum (Mo) 0.01 to 0.05
Nickel (Ni) Around 0.01

Center of Excellence for Water - Exchange, Training, and Scholarships
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Devices

Center of Excellence for Water - Exchange, Training, and Scholarships
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Some potential sources to explore for further information

Food and Agriculture Organization of the United Nations (FAO) - www.fao.org
International Water Management Institute (IWMI) - www.iwmi.org

United Nations Development Programme (UNDP) - www.undp.org

Ministry of Agriculture and Land Reclamation in Egypt - www.agr.gov.eq

Ministry of Water Resources and Irrigation (MWRI) - Egyptian ministry
responsible for managing water resources and irrigation. Website:
http://mwri.gov.eq/

Food and Agriculture Organization (FAO) - United Nations agency specializing in
agriculture, food, and water management. Website: http://www.fao.org/egypt/en/
World Bank - International financial institution that provides data and reports on
various topics, including water management. Website: http://www.worldbank.org/

Center of Excellence for Water - Exchange, Training, and Scholarships
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