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Introduction
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Aquaculture is a promising sourc to fill gap between of food
supply and demand.
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Traditional water quality monitoring cannot
change the dynamic of aquaculture water

quality monitoring and also achieved a fixed

point monitoring. Farmers need real time and

accurate information to monitor and
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and be friendly to the environment.
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Introduction

An Internet of Things (loT) based
smart aquaculture model to in
real-time monitor and control
aquaculture water quality (pH,
water DO level, temperature,
turbidity and motion detection
of fish) ensures survival of
aquatic life, the quality of growth
and increases the economic

benefits of aquaculture.
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The integration of aquatic animal and
horticultural production (IAA) through
hydroponics as known aquaponics
system, in a synergetic environment, a
real sustainable solution to optimize ,
the reuse of nutrient and water I S,
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resources.
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One of the most innovative solutions
is to design and build a smart and
sustainable integrated system in
order to ensure the safe supply of
water resources, control the quality
over time and that will be able to

grow a large amount of food in a

limited space.
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Overview of HortiIMED project

HortiMED

The present work, conducted in the frame of HortiMED

H2020 PRIMA Project (Grant Number 1915) funded by

the European Union, was aimed at evaluating the
feasibility of combining Integrated MultiTrophic
Aquaculture (IMTA, production of different aquatic
species, tilapia, grey mullet, crayfish, clams and silver
carp) with horticultural production using Floating Raft
System (FRS) and Nutrient Film Technique (NFT) as
hydroponic  systems to production different
horticultural crops (red and green leaf lettuce, chili
pepper, cucumber, eggplant, tomato, mallow, bell
pepper, watercress and celery) to maximize nutrient
cycling resulting from culturing plants and aquatic

animals.
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Overview of HortiIMED project
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Overall objective

To provide the Mediterranean horticultural community with innovative tools to
enable resource efficient year round greenhouse cultivation by harnessing the
potential of both simple and advanced technologies for smart nutrient, irrigation
& climate control, and integrated pest management taking into account their
feasibility and cost-effectiveness at individual greenhouse level.

Specific objectives

To develop and test a user-friendly and flexible Decision Support System (DSS)
allowing smart nutrient, irrigation & climate control, and integrated pest
management in greenhouses through:

* Expert advisory services to help farmers in intensive knowledge tasks where
climatic, crop and nutrient variables decisively influence crop growth and
productivity (precise water & fertilisers’ needs, efficient climate control...)

* Efficient and cost-effective partial or full automation of greenhouses

(fertigation, ventilation, heating, etc.)
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Integrated Multi-Trophic Aquaculture (IMTA)
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IMTA Concept

Nutrient budget (g / kg fish)

From dietary 101.7 ¢
nitrogen (N) and 15.9 ¢
phosphorous (P), about 28 %
of (N) and 25 % of (P) added
through feed are
incorporated in the fish body.
8% of N and 45% of P will
sediment as feces and
uneaten feed pellets. From
fish excretion and dissolution
of fresh feed pellets, 64 % of
N and 30 % of P are directly
released as dissolved
nutrients into the water.

Feed

1590 g feed
742.09C
101.7gN

15.99P

92.0 g C (12%)
28.0 g N (28%)
4.0 g P (25%)

Solid Waste Soluble Waste
265 g C (37%) 385.0 g C (52%)
8.6 gN (8%) 65.1g N (64%)
7-29 P (45%) 4.7 9 P (30%)
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What is IMTA?

Integrated Multi-trophic Aquaculture (IMTA) is based on the Ecosystem Carrying Capacity of an
area, where species from different trophic levels are cultivated in a way that produces more food
(in which the by-products (wastes) from one species are recycled to become inputs for another)
and increases incomes, while ensuring generated nutrients are recycled naturally.

Feed
(N&P
input)

?:

@ C@ Soluble excretions-SE (N, P)

@ Faeces-F (N, P)
@ @3 Uneaten feed-UF (N,P)

v

e 2w BF| v, | D DR

v Vv

Only fed species Extractive species use the organic particulate nutrients (N, P, K)
Tilapia (finfish) (uneaten feed & faeces) for nourishment, acting as living
filters

NUTRIENT CYCLING- Once the fish feed is added to the system, a substantial part used for growth and the
remaining part, excreted as soluble and solid faeces. Uneaten feed, faeces and soluble excretions are recaptured
by the subsequent extractive aquatic species (i.e. mullet, crayfish, clams and silver carp) which vuse them as
nourishment, acting as living filters. Besides, the last pond acts as a mechanical filter where a significant part of

the solid wastes is captured.




Aquaponics Concept
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Aquaponics
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IMTA-Aquaponics system Concept

HortiMED

The biological wastes excreted by fish (ammonia, salts) and those generated from the
microbial breakdown of feed for fish (nitrite and nitrate) are absorbed by plants as
nutrients for growth.

Partial
Nitrate (NO,’) and orthophosphate (H,PO,°, HPO, >, PO, 3) are fertilization
absorbed by plants’ roots, cleaning the water for fish 4@ (K, Mg, Fe)
Bacteria convert fish waste
(NH3,NO ) into fertilizer (NO,’)
_____________________________ forplants ...
Nitrate (NO3’)
FRS (Floating Raft System) NFT (Nutrient Film Technique)
Feed e
(N&P Nitrobacter

input) Nitrite (NO,)
A
:\ - - ' s
~ (o)

A

; SE Nitrosomonas
@ c@) Soluble excretions-SE (N, SE Sk, ’ 5
PJ > ”ﬂ | ’ Qq_&ﬁ SE : :
Faeces-F (N, P) T— =) @ F : Aquatic species waste
@ ' _F__> @ —> QZSF'I E&aﬁ

@ @U Uneaten feed-UF (N,P) U@% %@3 mﬁ‘% iy @ @ @

Ammonia (NH;) + H* «=» Ammonium (NH,*)

v Y

Only fed species ) ) i . .
Sania (finfi Extractive species use the organic particulate nutrients
Tilapia (finfish) P ganicp : nt
(uneaten feed & faeces) for nourishment, acting as living
filters
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Smart Aquaculture-Aquaponics system using Internet of Things (10T)
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Smart Aquaculture-Aquaponics system using Internet of Things (IOT)

HortiMED
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Smart Aquaculture system using Internet of Things (10T)
HortiMED
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Smart Aquaculture system using Internet of Things (10T) @
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- loT system (WiFish from ReNile)
11 sensing nodes to measure pH, DO, EC, T, T., RHandTDS.

1 "waterr 'air/

- Offline sensors
soil moisture, soil pH and light intensity

Water sampling and laboratory analysis
1. Weekly monitoring of N & P compounds
2. Biweekly monitoring of physicochemical parameters, major cations and
major anions
3. Monthly monitoring of trace metals

HortiMED FieldBook APP
Data of offline sensors, laboratory analysis, crop & aquatic species growth

PRIMA HortiMED-Grant Number 1915
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Smart Aquaculture system using Internet of Things (10T)

PRIMA Full Proposal HortiMED
Tuly 2019
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Figure 2_ JoT system architecture
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HortiMED Greenhouse 1 (5)

HortiMED Greenhouse 2 (4)
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Automated Monitoring and Control System (AMCS)

AUTOMATED MONITORING AND CONTROL SYSTEM
AMCS Design = 27 Requirements (R)

ID

Ra

Short name

Greenhouse systems’
automation

Priority

Must Have

Description

The AMCS should be capable of automating greenhouse systems (e.g.
aeration, air renewal, artificial lighting, etc.) based on current
greenhouse conditions.

R2

24x7 (continuous)

Must have

The AMCS should be able to run constantly without disruption or
downtime, 24 hours a day, 7 days a week.

R3

Offline mode availability

Must have

The AMCS should be able to work without internet connection.

Ry

Easiness of use

Must have

No specific technical knowledge is needed for the use of the AMCS
(user interface).

Rs

Scalability

Must Have

The AMCS capabilities should be easily increased, to be able to cope as
demands increase, either in terms of the number of systems to be
automated by the AMCS or in terms of the number of
sensors/monitoring systems to be connected to the AMCS. The
scalable nature of the AMCS should also allow for progressive
investments to end-user with low investment capacity.

R6

Cost-effective

Must have

The AMCS should target low cost and readily available components as
much as possible to deliver a cost reasonable AMCS that can be
afforded by greenhouse managers with low investment capacity.

PRIMA

HortiMED-Grant Number 1915
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Automated Monitoring and Control System (AMCS)

HortiMED

ADMIN Modify the programming code Modify setpoint values
or AMCS configuration parameters Modify control modes
View sensors’ readings

Visual interface | |

Al-powered DSS ANYDESK
(cloud database) ‘

LCD screen

|

Z

___________________ IEM ReNile sensors’ readings
updated commands AU i cormmantz T -
uperviso
() ANYDESK P 4 MODBUS RS485 == .
D controller & [ Real time controller
PLC records datalogger PLC records (MCX controller)
é (Raspberry Pi)
“\
£ *
94//) \\\ 1 I I I '
0\9 N 1 <
" ' @ -
Vo5, | MODBUS RS485 I
SN ReNile !
iy, | b
I,) \\ 1
\9‘5\'/ ~ :
"Loa N

HortiMED AUTOMATION OF
SeNsors  GREENHOUSES' SYSTEMS

ReNile loT system
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CROPYIELD AND TOTAL PRODUCTION

Crop Transplanting date Harvesting date Area (m?) Total production (kg) Yield (kg/m?)
Chilli pepper 23 May 2021 24 September 2021 18 32.67 1.82
Cucumber 23 May 2021 31 July 2021 15 255.70 17.05
Bell pepper 30 May 2021 11 September 2021 ) 9.39 1.04
Eggplant 15 June 2021 23 October 2021 6 3.50 0.58
Celery 18 July 2021 30 November 2021 3 4.50 1.50
Green leaf lettuce 18 July 2021 3 September 2021 18 28.79 1.60
Red leaf lettuce 18 July 2021 3 September 2021 18 24.64 1.37
Crop Transplanting date Harvesting date Area (m?) Total production (kg) Yield (kg/m?)
Chilli pepper 23 May 2021 24 September 2021 80 227.61 2.85
Bell pepper 30 May 2021 1 October 2021 20 55.80 279
Eggplant 15 June 2021 13 October 2021 6 29.50 4.92
Mallow 13 July 2021 10 November 2021 8 45.00 5.63
Watercress 13 July 2021 30 November 2021 8 18.50 231
Celery 18 July 2021 30 November 2021 3 6.00 2.00
Crop Transplanting date Harvesting date Area (m?) Total production (kg) Yield (kg/m?)
Green leaf lettuce 18 July 2021 3 September 2021 2115 235
Red leaf lettuce 18 July 2021 3 September 2021 18.54 2.06
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CROPYIELD AND TOTAL PRODUCTION

HortiMED
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CROPYIELD AND TOTAL PRODUCTION

HortiMED
AQUATIC BIOMASS PRODUCTION
Initial biomass (kg) 13.5 0.57 2.67 37.07 2.37 56.18
Gain (kg/cycle) 112.73 17.66 2:13 28.1 19.22 179.84
Final biomass (kg) 126.23 18.23 4.8 65.16 21.59 236.01
FEED CONVERSION RATIO
Nile tilapia is the only species fed (273.88kg feed/cycle).
The remaining aquatic species use as food source the e y =-0,2200X + 2,6275
wastes from the previous aquatic species. - 2,43 R2=0,9612
The cumulative apparent FCR value of the system is 1.52 o T 2'10 —— j{°7
1 . 1,71
. 1,52
1,50
1,00
0,50
0,00
Nile tilapia Mullet Crayfish Clams Silver carp
elf) PRIMA HortiMED-Grant Number 1915
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CROPYIELD AND TOTAL PRODUCTION

HortiMED

RESOURCE EFFICIENCY

- Nutrient Use Efficiency (NUE)

Only partial fertilization to prevenet defficiencies
Total fertilizer consumption: 11.18 kg/cycle

NUE: 1.86236x10-5 kg fertilizer/m2 /kg produced

. Water Use Efficiency (WUE)

Water evaporation 29.35m3/week
Plant transpiration 3.22 m3/week

Total water consumption: 880.60 m3/cycle

WUE: 0.001467 m3 water/m2 greenhouse/kg produced

AT
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\
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CONCLUSIONS

In HortiMED IMTA-aquaponics system significant improvements have been recorded in
NUE and WUE, net aquatic biomass production and FCR, compared to traditional

horticulture or aquatic monoculture systems. These results indicates that

HortiMED will continue with the IMTA-aquaponics research in the experimental site
during at least two production cycles, including: (i) the N and P balance for fish-culture
ponds and different experimental hydroponic systems; (ii) optimizing plant crop yields for
greenhouse vegetables and evaluating the production of other crop species (e.g. tomato
and broccoli); and (iii) determining critical water quality parameters in the system to

achieve optimal conditions for both fish and plants.
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Integrated Intensive Aguaculture Agriculture
Systems(development and opportunities) in

Egypt
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Improvement of Water Productivity under
Saline Conditions: Egypt Case Study

Abbassa, Abu Hammad, Sharkia
8th August 2022

International Center for Agricultural Research in Dry Areas
(ICARDA)




Agroecological Regions
In Egypt
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Salinity Hotspot Analysis



Salinity hotspot
analysis in old lands
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Reasons for high salinity:
Intensive drainage water reuse.
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Salinity hotspot
analysis in old lands
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Salinity Implications on
Water/Crops Productivities



Salinity Implications on
Water/Crops
Productivities

Wheat-producing governorates of Delta with information on
yields and wheat-arable areas

Governorate Old Lands New Lands Total

Area Yield Area Yield Area Yield

(Feddan) | (Ton/Feddan) | (Feddan) | (Ton/Feddan) | (Feddan) | (Ton/Feddan)
Sharkia 368,236 \ERRAS 40,662 2.800 408,898 3.082
Menoufia 126,669 2.959 126,669 2.959
Gharbia 131,338 2.888 131,338 2.888
Behira 361,709 2.883 18,882 2.657 380,591 2.872
Qualubia 50,292 2.850 50,292 2.850
Dakahlia 225,469 2.782 16,831 2.596 242,300 2.769
Damietta 26,548 2.778 2,255 2.533 28,803 2.759
Ismailia 24,201 2.757 19,770 2.621 43,971 2.696
Alexandria 31,819 2.716 34,550 2.642 66,369 2.677
Kafr El 229,103 2.655 3,450 2.479 232,553 2.652
Sheikh
Port Said 15,340 2.639 15,340 2.639




Wheat-producing governorates of Middle-Egypt with
information on wheat productivity and wheat-arable areas

Governorate Old Lands New Lands Total
Area Yield Area Yield Area Yield
(Feddan) | (Ton/Feddan) | (Feddan) | (Ton/Feddan) | (Feddan) | (Ton/Feddan)
Menia 209,074 3.243 31,848 2.870 240,922 3.193
Bani Suif 115,318 3.187 8,098 2.890 123,416 3.168
Giza 29,892 3.078 3,998 2.858 33,890 3.052
Fayoum 200,510 2.774 200,510 2.774

Delta

Governorates
3.082 Sharkia
2.959 Menoufia
2.888 Gharbia
2.872 Behira
2.850 Qualubia
2.769 Dakahlia
2.759 Damietta
2.696 Ismailia
2.677 Alexandria
2.652 Kafr El Sheikh

2.639

Port Said




Comparison of main crops’ productivities in Kafr El Sheikh governorate with the

highest-productivities governorates

Kafr-EISheikh Governorate

M Crop Yield m Highest Yield

>0 =
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0
wheat Faba Long barley Summer  Sugar Short Cotton Rice
bean berseem Maize Beet berseem area

Wheat: 81.25% - Faba Bean: 82.35% - Long Berseem: 100% - Barley: 89.47% - Summer Maize:

39% - Sugar Beet: 69.81% - Short Berseem: 23% - Cotton: 78.5% - Rice: 100%.



Comparison of main crops’ productivities in Fayoum governorate with the

highest-productivities governorates

Fayoum Governorate = Normal Scenario ™ Highest Yield
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wheat Faba bean Long barley Sugar Beet Short Cotton area Soybeans summer Maize Sorghum
berseem berseem and Tomato

Sunflower

Wheat: 87.50% - Faba Bean: 82.35% - Long Berseem: 35% - Barley: 84.21% - Sugar Beet: 78.62% - Short

Berseem: 21.73% - Cotton: 78.5% - Soya Bean/Sunflower: 100% - Summer Tomato: 49.6 - Maize: 75.6%
- Sorghum: 72.41%.




Effectiveness of Salinity-
adapted On-farm Practices



= Owing to the systematic
irregularity accompanied
with the surface irrigation
system, the soils in hotspot
3 areas were saline.

Mediterranean Sea

= : The soil salinity was more
than 11 dS/m.

Agricultural

Suez Canal

External External Drai
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External

Agricultural

External Drain

3

ana('
Canal v

A) Before

Changing the land microtopography during leaching by
canals/surface drains network.

The proposed practice is based on three compiled factors:
i) lateral infiltration from canals’ banks to drains
if) vertical infiltration from canals beds to deeper drains
iii) osmotic pressure moving water to soil of higher salinity

== Internal

& Internal

=t Drainage Salinity

L —e—Soil Salinity I

Internal A A
Drain 0
N 0 ¥ O VWU N O < O W N 0 < O O N W O < 0 M S
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Internal 1N g MmN NY AN O T o0MAQ <N YN 0 0
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Canal

Accumulated Leaching Amount m3/ha

Omar, M., et al., (2022)
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\S-Producmg biochar from maize residues at Shandaweel Research S’Eatlon Sohag,-'/’;'J
P, for wheat productlon durmg growmg seasons: 2019/2020 2020/2021
/ ‘ ‘ /’/n M ‘:’h .

*‘o T — i -
\d |“ - '/ ‘
™ , ) § . ». NP I\ A\, ' //‘n fd;
3 l / \“' { \‘\‘.' 2{' /1 Freshwater (3072ppm)+ } /
i \ - WM o \LNY /I AR
%) XA 3 ARH r‘ l; \’ gl e,"«m’a
Price (EGP/Kg) 4.57 4.57 4.57 457
g!f / Net Profit {EGP;hE—lJ 5932 6430 -1551 2618

) "‘~ &/ ’év\‘f 7\\ /’/ "0{‘ ‘ , 5 ?
(] \A «\‘\ W\l 4
Sali t 3000
\ ' Wi/ v-r‘.;.\.:‘, i blocharrate(48ton/ha) | ioehar rate sl
H“* Nty Freshwater(3072ppm) ‘.”Sallne\‘/vater (3,000 ppm)
Treatment FW-Biochar FW+Biochar SW-Biochar SW +Biﬂ-[‘hﬂ‘
Total Revenue (EGP/ha) 27,828 30,825 20,345 27,013
\x

R ;
“Ersayed, MLEA. ot a1, 2021 \NRRVEZ ! Ao L o A O T N il

\)

,\

) A (o /i M
an /( i ,| A //}‘n
P + biochar rate (4.8 ton/ha)
W|thout biochar W|thout blochar
\ \\ Estimated Grain Yield (Tons) 3.75 4.07 3.07 347
Total Cost (EGP/ha) 21,896 24,395 21,896 24,395




In Egypt, technique for
thermal imaging of leaves has
AT(T.mage ®]  proven reliable for detecting
et T = T water stress and for instant
~ measurement of leaf water
_content (RWC)/soil water
‘  content (SWC) for bread

Linear (RW.C (%)) - inear (SWi : s
o wheat in Egypt in new

70 ' reclaimed lands.
60 :

/ Compare with thresholds of bl 3 - X +5409
= RWC/SWCtostartlrrlgatlon > i 731 - This precision technique
i, ol , ) ; i ) =-0.4244x +6.5567 .
Y improves on-farm water use
-and management efficiency

"AT-(-T-H;“ S | and avoid over-irrigation

Capture a thermal

image for leaves

¢ RW.C (%)

In Egypt |f AT IS hlgher than -1. 80 then |rr|gat|on must start

This is corresponding to SWC of 7.71% and RWC of 61.698%

Omar, M., Nangia, V., (2022)



There are high conveyance water
losses in irrigation ditches serving
millions of smallholder farmers.

. Lining  of ~ ditches  improves
— conveyance efficiency, reliability, -

-+ and equity of the irrigation
- distribution system at the field level, -
“! and reduce seepage looses and :
- water table rise.

Yy



Practices Related to
Irrigation Systems



Drip Irrigation

- Salts are accumulated between drip lines p

- Salinity builds up in areas where annual rainfall gl
less than 250 mm.

- Salt accumulation over time in RZ.

ST

LS

o A
Ly Y SIS
ﬂ“ = g
e 5 =

 Practices for salt accumulatlon in RZ
i Leaching based on LF (once a year at the season end
by flooding or sprinklers if possible) + Drainage +

uIchlng

£y



Flood Irrigation

- Salts accumulate in the high spots, and water
accumulates in the low spots.
§ - Soil crusting and waterlogging.

T—

Practices for salt accumulation in RZ:
& Primary and secondary tillage + Land leveling +
Leaching + Drainage




Furrow Irrigation - i Highest salt concentration’;“
.t IER N | E -- e ' in the center

Salts are accumulated in the ridges and §
accumulates over t|me in RZ '

Practices for salt accumulation in RZ:

Gated pipes for improved water distribution +
Prlmary and secondary tillage + Leaching + |
| Drainage




Increase water productivity by 73%

" -+ Save irrigation water by 25%

LY 6 1) l"aw * Increase grain yield by 30%
= ; ;’ . 4+ Save 50% of seeds used for planting
ket / R/ .. The local cost-effective raised bed machine for small-scale

“farmers in Egypt has been developed by ICARDA and its
¢« national partners to promote the adoption of raised-bed
' technology at a large scale

e

B S [

..
1l
_——— et

Applied water (m?*/fad)
Grain yield (ton/fad)

Traditional Mechanized Traditional Mechanized
Farmer Practices Raised-bed Farmer Practices Raised-bed




Adapted Cropping Pattern
on the Governorates Leve|



The Agricultural Sector Model for Egypt (ASME) @F ICARDA

ASME is an optimization model that determines the cropping patterns needed to produce
the highest agriculture-related welfare.

It represents EGYPT in terms of 27 governorates and 32 crops.

It uses with the availability of land and water and all agroecological characteristics.

It is programmed using the General Algebraic Modelling System (GAMS).

Adding constraints is possible: preference for water allocation, rural self-sufficiency, and
commodity self-sufficiency can be included but this can reduce the total welfare.

|

It is used in this study to introduce the salinity-adapted cropping pattern in three
governorates: Kafr El Sheikh, Port Said, and Fayoum.
Constraints: Fixing the total cropped area — Selecting only the strategic crops



in delta region

Parameter Projection Reference
1 Percentage of Nile Flow average reduction: 11.8% | Strzepek,
Th ree Scena ros River flow change at | according to GCMs, and average | McCluskey
e Normal Scenario: the current water the entrance of increase: 14.3% according to (2007),
availability with the average [|Nasserlake RCMs _ Kotb (2015)
. . . Air temperature Air temperature rise: 4° Cin WMO
water/50|l Salmlty' Cairo and 3.1 -4.7° Cin rest of (2017)
Egypt
. . : : Precipitation Precipitation change: -20% in MOHC
Salln!ty Scenario: cons.ldermg the West Egypt; -10% in the coastal | (2011)
predlcted changes In natura ||- region, -15% in the delta region,
resources in by 2050. and -5% in Middle and South
Egypt
Open water | Open water evaporation Badawy
Best-practices Scenario: assuming evaporation change: 0.29% in Nasser Lake (2009), Elba
the scalability of the best practices and 0.88 km? in irrigation canals | et al. (2017)
suitable for each governorate with Evapotranspiration Evapotransplratlon rlse: 4% due | Eid (2001)
the already predicted changes in to air temperature rise of 1" C
Shallow Salinity rise: 27% Eissa et al.
2050. groundwater salinity (2017)




QJICARDA

Kafr-ElSheikh

m Salinity scenario

® Normal scenario W Best-practices scenario

50.00
45.00
40.00
35.00
30.00
= 25.00
20.00
15.00
10.00

|I| li
0.00 HEE mum EmE HEmB III III

wheat Faba Long barley Summer Sugar Short Cotton Rice
bean berseem Maize  Beet berseem area

Ton/Fed)

Yield



QJICARDA

Kafr-ElSheikh

3 500 ® Normal Scenario m salinity scenario W Best-practices Scenario
3,000
c
2 2,500
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)
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O
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© 1,000
©
I |
0 Y~ Emm 11 S III
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QJICARDA

Port Said
75 ® Normal scenario M Salinity scenario M Best-practices scenario
20
-
i
< 15
c
e
S 10
R
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| III
, NN axn HEE III
wheat Long barley Summer Sugar Beet Cotton area Rice

berseem Maize



QJICARDA

Port Said
2500 = Normal Scenario m salinity scenario W Best-practices Scenario

= 20.00

O

S

S 15.00

=

c

RS,

£ 10.00

>

©

O

o 5.00 III

wheat Long barley Summer  Sugar Beet Cotton area Rice

berseem Maize



QJICARDA

Fayoum Governorate

30.00 ® Normal scenario  m salinity scenario ™ Best-practices scenario
25.00
-
o 20.00
L
S~
C
LS” 15.00
O
2 10.00
>_
- l
0.00 - Em - -
wheat Fababean Long barley Sugar Short Cotton Soybeans summer Maize Sorghum
berseem Beet berseem  area and Tomato

Sunflower



QJICARDA

2 500 Fayoum Governorate
’ ®m Normal Scenario  m Salinity Scenario ™ Best-practices

S 2,000
|_
o
o
S 1,500
-
ke,
O 1,000
)
i ®)
O
a

500

5 . h
wheat Fababean Long barley Sugar Short Cotton Soybeans summer Maize Sorghum
berseem Beet berseem area and Tomato

Sunflower



THANK YOU!




Water Resources and IAAS in Egypt
“Opportunities, constraints and the way
forward”
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1. Water Resources in Egypt
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1. Water Resources in Egypt

obeadl Dlgo (1o 793 Jlg=> Jdl 165 1992
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The current total water resources in Egypt
e § adlodl &olall ylgell Sl

Nile water (High Aswan Dam)

Deep Groundwater 2.1

Rainfall \ Flash Floods 1.30

Desalination of sea water 0.35

Shallow Groundwater (Delta) 7.5

Re-Use of Ag. Drainage Water 13.5

Total Water Resources 80.25 BCM/Year

https://water.fanack.com/egypt/water-resources/



https://water.fanack.com/egypt/water-resources/

a0 § dwdl § oluall (p0 3581 dua> s dals B ylas
(2050-1955 )

Overview of Annual Water Resources per
Capita in Egypt (1955-2050)
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Projected Annual Per Capita Share of Renewable Water
Resources in Egypt
e é dadxiall oleall 3yl ge (po &934.4." S pud! 35211 Comas

Due to the rapid increasing demands to water, the share of
. is already reached in 2021 instead of 2025.

Projected Per Capita Shares of Renewable Water
Resources in Egypt
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MWRI (2005) Integrated Water Resources Management
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Groundwater 4921 olwoll
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Main aquifer in Egypt _sas § oyl 3 920! 01351

87% of the total groundwater in Egypt. § ddg=dlobuall Jloxl o0 787
TR

Covers 2 million km?, the total volume stored is about 150,000

BCM. se jlho 1506000 Jlg> O35eadl Joz Yl oesull ¢ a0 foghS Ogake 2 Jaiy
gf.’S.a

Covers 50% of the surface area of Egypt, with productivity from 5
m3/hr. to more than 300 m3/hr. 5 (e &=lib _sae d>lue (0 750 Jais
o [ 250 p 300 (e ST )

Found near the surface from Wadi Natrun to Wadi Farigh. 4>

£ )Wl glgl J) 09 lall (5319 (po gelandl oo 5L

On the northern and western coasts. Recharged by rainfall s
JUQAS” d}b.b a.b.wbe e Sl .aﬁﬂ‘g W POA J=>lgud!

Located in the Eastern Desert and southern Sinai. Recharged by
small quantities of infiltrating rainwater Ggizg 48 2l slymall § 245
a'AMUUaAS" ol (30 B Ao CJDA&: ol Sl el




Main Aquifer in Egypt _~as § oyl (3921 Ol3l

https://water.fanack. com/egvpt/water resources/
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https://water.fanack.com/egypt/water-resources/

Brackish groundwater 4a slal) L8 4. sal) olsall

Coastal dunes
Fluviatile of wadis
Calcarenites

Shallow marine sand

Fringes 1,500 > 1,500

North Coast 7,500

West of Nile Delta 10,000 > 3,000

Eastern desert 100,000 1,500 — 3,500

Sinai

Western desert 500,000 1,000 - 12,000

Eastern desert

639,000 1,000 - 12,000

From the use of brackish ground water in Agriculture and Aquaculture report ( APP,2006)




Brackish groundwater d=>gloJl dld8 dud g1 dluadl
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2. Integrated Aquaculture and Agriculture System (IAAS)
dely3llg dbledl LW do U Joliiadl pltaid]
IAAS In Egypt
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IAAS In Egypt ( continue, 1)

Some of these activities were:

with Limited Water Resources in Egypt (2012).Wageningen
University and Research (UR) Centre for Development Innovation,
NL.

Integrated aquaculture - agriculture in Egypt, towards more efficient
use of water resources (July 2011). Wageningen University and
Research (UR) Centre for Development Innovation, NL.

Towards a common strategy for fish farming in Egypt (2010).
Egyptian- Dutch Advisory Panel on Water Management (APP),
MWRI, Egypt.

Interim findings of the APP-Study on water requirements for fish
farming in the Delta-(2010). Alterra — Wageningen, NL.

The use of brackish ground water in agriculture
and aquaculture (2006). Egyptian- Dutch Advisory
Panel on Water Management (APP), MWRI, Egypt.




3. IAAS opportunities, constraints
and the way forward
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A. IAAS Strength and Opportunities
(1) d=liadl o sdllg Bedll Aolic

Llall Jseasi WL ¢ Sle IAAS iy 1
ZpalaY) i gal) aatanl Avilia dm i QS iy ¢ olaall o
Ladeil) QYL 45 jlaa sluall il (e saa o JSI ol jlaiia)
Al clel )5l

e) yuall 5l 5 siall LENGYI
OSan Al g Alall L) A 35 ool 3N ZUY) (sl Jon G aal
i A g L) J saa )

A s 3
8 Loy (JAAS balii Jaly aladied Glae dalie s dulie ¢y 5S5 off Jaing
A slall AL / Aatlal) sluall dniall & 51 ell




A. IAAS Strength and opportunities (continue,1)
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A. IAAS Strength and opportunities (continues, 2)
(3) d=liadl yosallg Bedll Aolic
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B. IAAS constraints <8 g2l
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B. IAAS constraints <8 g0l

( Technical ) 4ud i
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B. IAAS constraints &gl

( Technical, 2 ) 4 |
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B. IAAS constraints &8 g2l

(Technical, 3 )«
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B. IAAS constraints <8 g2l
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B. IAAS constraints gl
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C. IAAS the way forward pWY! ] 35kl

Recommendations
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C. IAAS the way forward (continue 1)

J) d=loell 2

Sy cadlll (e yliell dewddl JAAS pUaS adases § Sucluwd)
r bl e A oS O (e ¢ Sl le
2o ALasdl dedll Ohls 0l 9 ¢ B3¢l Gl Oildlaie 9 mlao Jdod
WS- (109 . ASod] 9 duely | olomitial) dduginel] (Ggudl] duelfwl xio9
Olgadl i g ddiad] Gilsly] ae Joadl das o oz ¢ L)) oda
Ayeunl]
oo (d8Y) ol (o
9 daliseall JAAS  daidl cpatigoll

ddr 23V Calises EdSy Lgdsgudg

Y

dlaiol!

RECOMMENDED




C. IAAS the way forward (continue 2)
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C. IAAS the way forward (continue 3)
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WP3 WP4 WP5

Innovations in partnerships, Genetic innovations, seed ?UStaif\?b|§ farming-systems |ntegrated food, land, water,  Scaling innovations and
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WP4: Integrated food, land, water, and energy S A
systems for resilient landscapes. CGIAR
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Limits &.poten Poor |r1t.egrat|on between different Slow scaling up of alternative Low productivity in marginal saline
& sustainable development policies (Water, Food, Energy, water resources and water storage contexts
(ex: Natural resources) Land)

Support communities and stakeholders for more sustainable, resilient and inclusive
water, energy and landscape management policies, design and practices at the
regional, national and landscape scales.



WP4: Main Focus and Activities u
Sz
CGIAR

Diagnostics to clarify limits to growth and improve the long-term
potential for sustainable livelihood

Foundations for scaling up access to alternative water resources,
including water recycling and re-use

Integrated approaches to storing more water in natural and built systems at
multiple scales, and increasing the productivity and value of that water

Maintaining productivity in saline landscapes

Strengthening inclusive policies and governance for integrated
management across the food-land-water-energy nexus

www.cgiar.org



WP4-Innovations P
Farm to basin smart tools for water efficiency and management Efk
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Smart tools for irrigation scheduling

Smart phone App for irrigation scheduling-
IRWI Application

On farm water accounting
for farm monitoring and management

Basin water accounting and assessment
for basin planning and policy

Water auditing
Water governance analysis

www.cgiar.org



WP4%-Innovations 4

Toolbox of Nature-based Solutions for people and planet El e

toolbox that helps to assess the value and suitability of nature-based solutions

Will demonstrate contributions of the
“Toolbox of Nature-based solutions” on the
capacity to maintain and improve the
productivity of marginal and saline
landscapes, through using management
roadmaps, guidelines, investment strategies
for gender-sensitive scaling, and capacity
building.
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www.cgiar.org



WP4 Outputs 2022 —- Egypt

* Marginal and saline landscapes management demonstrated, and
roadmap developed.

* Guidelines on the integration and scaling up of aquaculture (fish
farming) and agriculture.

icarda.org
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