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Soil-Water-Agronomy Team- ICARDA

Mohie E/ Din Omar

L 30 Siaatl laal) 3 5al)
(12,S0) ABladr hlially

Dry Areas (ICARDA) is an
international organization
undertaking research-for-

development.

oY) Adma (o ghue Gaead e Jant Lale 3 3idia g Lalia 48 gia g 55S0a Y gla oISy La gl
e sV Gl s Ll 5 Wiy 30 Asal slalaall 8 dad )l Cilaaiaally

ICARDA provides innovative, climate-smart and science-based solutions that
improve rural family-farming livelihoods in dry regions across Africa, Asia and
The Middle East.

ICARDA across CWANA
Ly 58 Jladis La) o & 5 Jau s 11a LS Jand

@ AFGHANI AN

"MOROCCO @) PAKISTAN

a .
4 Liaay) de ganall Laylal) Ldayl) 39 sal) aai o
_Baadal) aadll Aalil) CGIAR 43l ciganll
Aoty (3hlially Jaad) 3 5_ad) e 4w 400 5S)

= One of the CGIAR (Consultative Group for
International Agricultural Research) centers
40+ years of dryland agriculture experience
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Current Climate pressures: Cairo, 1 pm, Feb 2018
- Temperature increase,
- Low precipitation,

- Drought,
- Heat waves, 1 =
= s e Viyporiarid ik - §
- Winter season shrinking, And %’ - =5 —=
& , 2 >
- Sandstorms. gomtmd —, World map of aridityzones. e
Ory Subhumid )-,@éhrce http://mwww.uResgo.org/mab/doc. html] "
U Humid A =7
Cold climare
Temperature change for €

the middle century

period (2046-2065)
compared with the base

period (1986-2005) H

RICCAR, 2017, Arab Climate Change Assessment Report [http://www.riccar.org]
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Water feso“"fiﬁ:;f_‘"" A0l Water use and competition between sectors
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Irrigated area [%%] of total cultivated area Irrigation methods area [%] of total irrigated area
. = W Surtacor @ Sprinkierirrl 0 Microlmstion
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Limiting factors of agricultural productivity
- The agriculture sector is dominated by small- G5l S e e o) el e oalaall Al ) -
holder farms. 3 sl

Al A el eilu jlealt Lo Sldieyl -

YD DA se CalSs gLl -

Al da graall ‘54\:\3} daing Slalisyl ealéas) -
- Soil degradation, cApalinyl

- Marketing problems, cAgaplall o) gall eaas -

- Extension services limitations. e oniill JSULaa -
. - . - AalE Y Cleadl dn gane -

- Conventional practices,
- Increased production costs,
- Yields productivity decline,

Land fragmentation
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Challenges in the dry area and ICARDA
Strategic research priorities

Climate change L.l =] Water sacristy asilall 5 )l gall 5 523

Aol aml HYE B umng cnlsiall nali e gull Lo Jalaal
LE RN elaadl Ciliaas Agat sal P <
SRP1: Conserve and deploy plant genetic diversity in CCRP1: Climate Change Science (CCS)

drylands for future food and crop challenges
od Amy pe g Rial Ao, 3 (BaE=AT Balie A3 el Geealaall o olat
Fliali aad (Jla =] e liaall $S31 5 bl a sl
SRP2: Develop climate-smart crops for secure, CCRP2: Data Science and Machine Learning (DSML)
profitable farming amid changing climates.
Cligiea ab s dal e ool el Enl sanll B g SRS 0 S ates] ol
E PO (JIET TSI - W I RO T 5 Y,
SRP3: Create resilient livestock and rangeland
systems for livelihoods and envirenmental health.

PSEN B IR ER [ R CIPOA e S I SV R Sy B W O
@ Ty Ml emslmada
gﬁa SRP4: Foster resilient agrifood systems in the
drylands for the benefit of communities

“Water productivity” "sLwell 3o~ 5 daalsi®

ST aeal celaiayt (Bilasl

CCRP3: Socioeconomic Analysis of Innovations (SAI)
Al SN A el Calsall el glasyl s peall
CCRP4: Gender Equality, Youth, and Social Inclusion
(GEYSI)

PRI B SN (I SIS TIE DU EC I LV S0 {PE. (P00, Y G BORONPAVEF S (PR PN NN (IS /O PN { I W
- VR TI2RE TOR TR EVQRNIE S50 DAL TR EOR (PO
The ratio of the net benefits from crop, forestry, fishery, livestock, and mixed agricultural
systems to the amount of water required to produce those benefits.

sliall dsaS /) ganall =slaall 5aa g dualasy
Al A Asignoal

WP= Yield/water

Yield per unit area [kg]

WP [kg/m’] = - =
Water volume used to produce yield [m~]

JBal) (5 ghca o olpall Baa g Aualill Cppeatl Andil) any
Options for maximizing water productivity at farm/field level
. [Increase crop yield] Js«asall 4alis) 84k 3
Yield :> el Aalisl eufd sagaa calial o

W = * New improved varieties

Water

A pemndl) ZUBY) alaill g geanall (oS 0y slai e

* Improved crop patterns and crop-systems

O semnall A cpuanill sanntf dac y seta Lol o
* Good agricultural practices to improve yield

[Improve on-farm irrigation] 8>3 1 gk
T:J_,.Lud\ B\ ?‘E"' -

* Improved on-farm irrigation systems

SEall ool Bl ekl e

* Improved on-farm irrigation management

Y olie apd yil sagall dae ) 31 il sleall o
* Good agricultural practices to save water
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Innovations to improve WP for irrigated systems

e JBF Agall el SYL AN (o akad (o 3ol i@ a5l
%50
Current situation: The application efficiency of on-
farm irrigation systems in old lands is less than 50%

OF OSaalt e 8l (o M alay (g5l olie a5 sis S8 Aples  glat
Aeadiiall sliall e %40-15 b s
Improve irrigation distribution and conveying
efficiency at the farm level
Potential impact: 15-40% water saving

B ohall il oy (s 1
Improved Gated Pipes

» Gated pipe is a simple/low-cost

technology bringing irrigation water in

a closed system directly to furrows In Bahsasa village, Hama
e Saved 8-42% of irrigation water. BOVELNOrate, Syrs

= Reduced total irrigation cost by 39%
compared to furrow irrigation.

oM Adgant o) Al s guaill
Thermal Imaging Irrigation Scheduling

Proof of 7hermal/ threshold-based irrigation concept under different
agroecological conditions (Handheld cameras) (2022/2023)

In Wadi Ef Nat ), Eypt
When to irrigate (thresholds) — B

Main Findings:

* Reliability of proximal thermal
irrigation scheduling in new
reclaimed lands.

* Thermal thresholds were obtained
to start irrigation. -

I IFAT >-2.5 Apply lrrigation I

dueh3ll deoiil) doyall dolaiadl (T

ey

54



i

2024 3! dsly3ll p gy CMS-e

P

ol A gaat g ool g guaill
Thermal Imaging Irrigation Scheduling

oof of 7hermal ET7T-based irrigation concept under different
roecological conditions (Handheld cameras) (2023/2024)

r How much to irrigate? T T———
‘F'm IMain Findings: v — B Number s |speaonms e
 « Estimated thermal-based ET is ., @ & o5 e

between farmers’ applied O — T 1 1220
amount and 80%ETe. TLb g R . &
« Handheld camera can be used L s
in many fields, but don’t ° E T - e
represent the thermal variability B8 ool ol raines '

over the entire season.

@ Agant g oloall L guailt

Thermal Imaging Irrigation Scheduling

ow-cost, continuous, and real time proximal monitoring using sensors
024/2025)

In Wadi El Natroun, Egypt
ress index based on [T,;~T, ;]

Inriga

tion |
|
i
|
i
|

Understanding the thermal variability over
and between irrigation events

Lpcwal) ABURY LMA aa @ity o

Solar-powered irrigation system

= Saved up to 66% of irrigation water compared to surface
irrigation.
+ Solar system reduced total irrigation cost by 90%.

Fajra village to lift irrigation water
from the Orontes River in Syria

GCSAR / Tizin terigation 7
Source AAICARDA il GCSAR_weR 2.0°
Suriace
cdrip | Solararip | Control arip | irigation oo Surface
Irvigation system Ortp trrigation
egarin| || (ievigtens | Coioamisess ||| mesrins (|| sevigetson irvigation
irrigation)
Cultivation Date: 01-07-22 24-3-23 6-7-23 10-06-09 10-06-09 01-06-22 01-06-22
Marvestiog Date: | 011022 | 31723 s1023 100909 | 100300 15-09-22 150922
Cultivation
o 130 o2 P o2 107 107
period
aaply 30 28 2 a2 26 as ss
750 2292 1aa 3614 3078
. 3 s s
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Solar-powered ultra-low energy drip irrigation systems

Solar-powered Ultra-Low Energy drippers have an

activation pressure of 0.15 bar, which require 85%
Commercial less pressure, 50% less overall system pumping
Low-Pressure power than existing products and lowers the GHG
emissions by 64% compared to diesel pumps and
capital cost of a solar-powered drip irrigation
system by 42%.

1.5 2
Pressure [bar]

S~ —

#e
- =)
i USAID

Aadl pal) Apeadal) A3UY LD 5 0
Agrivoltaic system

* It introduces solar panels above crops (partial shading) -
mitigates heat stress and UV radiation - boosts vield.

» Rather than competing for space, it combines agricultural
production and solar energy generation on the same land.

- ICARDA has been successful in boosting the recognition and
understanding of agrivoltaic systems among project partners.

osdal) ddkial &y 5 aa Gl ga g sangdl allail dpceadd) 3L
Solar Energy Powered Hydroponic System with Root Zone Cooling

* Water productivity reached 37kg/m3 compared to 8
kg/m3 in a cooled greenhouse.

* 14% increase in net return and a 28% reduction in the cost
of production

= Saving 6650-kWh electricity, equivalent to 4.7 metric tons
of CO2 sequestration.

28 Volt 100% off grid
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Solar Energy Powered Hydroponic System with Root Zone Cooling

Three systems are introduced in Egypt

e Behera governorate (Wadi Al Natrun
- NWRC Research Station).

e Bani Sweif governorate (Sids - ARC
Research Station.

* Aswan governorate (Toshka - DRC
Research Station.

Raised Bed Machines

Furrow width (A), width of the raised seedbed
(B), distance between seed rows (C), and
furrow depth (D)

RBM before 2024 lightweight RBM (2024)

B - Tractor-pulled to raise seedbeds, create irrigation = Tractor-pulled to raise seedbeds, create irrigation
furrows, and disseminate seeds on seedbeds furrows, and disseminate seeds on seedbeds
simultaneously simultaneously

< ICARDA RBM provided a practical solution for - A lightweight trailed raised bed machine (RBM)
saving irrigation water, decreasing pumping costs, was designed/manufactured (375 kg) pulled by
reducing seed rate, increasing fertilizer use tractors of 25-50 hp, which are common and
efficiency, increasing yield, and reducing farming available for smallholder farmers.

costs . Seedbed width = 110 em / depth = 20 ecm / furrow

. Heavy with 1.1 ton requiring, tractor with 75-90 top width = 25 cm

hp, at least, to work efficiently. R N
b M o 100% of local manufacturing and local materials

will also improve the income generation of local
manufacturers

B_siall ) 3aall Aaidta Adlida s (o alil Ay a3

Investigating several on-farm irrigation systems for small-holders

Integrated packages AL<iall ol

On-field integrated packages to improve water productivity

“Enhancing Water
Productivity by Improving
On-Farm Irrigation
Management in Minya and
Fayoum, Egypt” Project

Impact (%) on
WP
Raised-beds+ Leaser 15-30 %
Improved marwas+ Leaser 20-30%
. Raised beds + Improved 25-40%
raised-beds
B3 Bl 5l g marwas+ Leaser

Cleanup of drains
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SPACE FOUNDATION
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PhD Degree in Soil Science Master's Degree in Soil Science Bachelor’s Degree in Soil & Water
Oklahorna State University, Stillwater, OK, USA King Saud University, Riyadh, KSA Qassim University, Qassim, KSA

2015 2014 2011 2010 2009 2008

He s r Chemistry Laboratory

Institute of Advanced Agricultural & Food Technologies, KACST
Assistant Research Professor of Soil Chemistry & Plant Nutrition
Institute: of Advanced Agricultural & Food Technoloyes, KA

® Acting Director of the R&D Department
National Research and Development Center for Sustainable Agriculture
(October 2023 to Present)

Associate Research Professor of Soil Chemistry & Plant Nutrition
Institute of Advanced Agricultural & Food Technologies, KACST

Head of Research Planning and Follow-Up Departmenit ® fu Advisor —
National Research and Development Center for Sustainable Agriculture Private affuirs for the Custodian of the Twa Holy Mosaues King S o) x
(October 2023 to Present) bin Abdulaziz Al Saud, L

P Key Competences
» Envirenmental Soil Chemistry b Soil fertility & Precision Nutrient & » Soil Salinity in Agriculture

» Bioremediation for Soil Pollution » Organic Soil Amendments

9 Professional Experience A
Publications, Presentations & Reviews W Rerper Y,

. . . . . . . bz o
Provided and participated in multiple & reviews: L cwSaciiy gt Bmaric
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[P ¢ ol science society of America
P https://orcid.org/0000-0003-1102-852X Y | .
2 4 American Society of Agronomy

2 Saudi Society for Life Sciences
Previous & Current Professional work (€63} 9 Conferences & Workshops
i operational stra research and (@

Innovation departments at Esticaman

stablishing and preparing the policies and pracedures of the
research planning and follow-up department at Estidaman
Activating the digital transformation of research and innovation by
setting up documents to facilitate the research roadman and
milestones of research projects at Estidamah

Warkshop on dosalinated wator use In agriculture Ministry of
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Institute of Advanced Agricultural & Iood Technologias, KACST

Research Group Leader of the cooperative project with the
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Using Nuclear Techn
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designing and implementing technical cooperation projects o
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American Company LLCO, Rivadh

op:The Sustainable Agricultural Rural
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. in cooperation with Research, Development

vt Ao, edas
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20! !
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Vogotation bevelopment & Combating Desertication And KSA Saud] International Environmental Technology.
1 Conference, KACST

Member of the Experts Committee at Prince Sultan bin =y
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Tourism King Khalig University

Teaching Experience

speng 017 @ Graduste Teaching Assistant, Soll Fertiity and Soll
Member of the teamwork of KACST for studying priofitics and ut

021 rient Management Oklahoma Stat
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the Saudi Green Initiative presentec laboratory demonstrations and
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N T the Institute o Advanced Agricurtural & Food
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T T e e
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@ 2
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specialized courses, | Stress through Nuclear Technigues and Seed systems » American Society for Training & Development (ASTD), USA
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Abdelaziz YASRI, PhD., MBA

Contact Information: +212 (0) 666 950 567 / ayasri@hotmail.fr
Citizenship: Moroccan & French

Executive Management, C-Level

Research, Development & Innovation

With a robust foundation in scientific research complemented by extensive experience in both
academic settings and industrial environments, I possess a wealth of knowledge that enables me to
expertly manage, create, utilize, and implement innovative technologies. My primary objective
revolves around the enhancement of various technological and educational processes, particularly in
their application across critical sectors such as Health, Pharmaceuticals, and Agriculture, where
advancements can yield significant benefits.

PROFESSIONAL EXPERIENCE
National Institute of Agronomic Research — Rabat, Morocco

The National Institute of Agronomic Research (INRA) serves as the central hub for agricultural
research, operating as an autonomous governmental body under the auspices of the Ministry of
Agriculture, and focuses primarily on research related to both crop and livestock.

As the General Secretary, [ am responsible for the development and formulation of comprehensive
strategies, programs, and actionable plans that are directly aligned with the core missions of the
Institute. My role necessitates representing the Institute in various official capacities while
effectively managing relationships with a multitude of institutional partners that are vital to our
operations. Additionally, I am tasked with the preparation, organization, coordination, and active
participation in meetings of the Institute's deliberative bodies, including but not limited to the Board
of Directors and the Technical Committee, ensuring that all discussions are documented and
actionable items are tracked.
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Biotechnology and Crop Improvement for Biotic and
Abiotic stresses

Megahed H. Ammar
DDG, Research Affairs, FCRI, ARC, Egypt
ammarric@arc.sci.eq

and Crop Imp , Oct. 1, 2024, Safir Hotel Giza Egypt. Altics Jiics fal e 5 uSie dye Aol ;4002024 el de L ag
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Genomics and Molecular Markers 4z jall ¥l g 2 gialdl ale
In vitro culture applications ¥ 4l -2

Recombinant DNA technology (sl sisadll -3

M. Ammar, Biotechnology and Crop Imp t, Oct. 1%, 2024, Safir Hotel Giza Egypt. et fihen faf v 5 S a2 52002024 ol ot M ag
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Molecular Markers
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M. Ammar, Biotechnology and Crop Impr r, Oct. 1%, 2024, Safir Hotel Giza Egypt.
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Agricultural Resaarch Center

Genetic Diversity
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Observations
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Hybrid seed purity Test

SSR (Multiplex)

€1 RY H1 C2 R2 H2 C3 R3 H3 Cd R4 H4

Multiplex PCR assay for distinguishing rice hybrids
using three SSR markers

Lane C1-IR58025A, lane R1-IR40750R, lane HI-DRRHL, lane C2-
IR58025A, lane R2-KMR3R, lane H2-KRHZ, lane C3-IR58025A, lane
R3-C20R. lane H3-CORHZ. lane C4- TR58025A, lane R4-BR827-35R.

lane H4 Sohyadri

M. Ammar, Biotechnology and Crop Impr , Oct. 15, 2024, Safir Hotel Giza Egypt. A S faf e 5 S0a e Aol ) 50,2024 Ao sy
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Fingerprinting
*Plant Variety Protection
*Verify varietal identity,
Purity assessment (Inbred and Hybrid)
Stability measurement

M. Ammar, Bi hnol. and Crop Imp , Oct. 151, 2024, Safir Hotel Giza Egypt. e filiics S e 5 Sise Ly Do) 5302024 oy ali s i ag
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M. Ammar, Bit hnology and Crop Imp , Oct. 1%, 2024, Safir Hotel Giza Egypt. s s ofad e 3 She Lo Ao 202024 Gl e N a g

Marker AN cilasluas 4 5all ¥l aladiad -5
assisted selection

*For accelerated trait/transgene
introgressions
*For introgression of quantitative traits

and Crop Imp , Oct. 15, 2024, Safir Hotel Giza Egypt. A filiees Jof S $ S0 L el 3302024 i e L g
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Agricukural Research Center
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MAS for 1 QTL — 75% elimination of (3/4) unwanted genotypes
MAS for 2 QTLs — 94% elimination of (15/16) unwanted genotypes

M. Ammar, hnology and Crop Imp. , Oct. 15, 2024, Safir Hotel Giza Egypt. s i faT 0 580 o Aot 20 2024 il Ao Ll as
il akeLlg Aslgl a) .
b Benefits: breeding program
C can be efficiently scaled down
Ao Hongarth banter P1 x P2 to focus on fewer lines
SINGLE-LARGE
1 >< P2 SCALE MARKER-
ASSISTED
Phenotypic SELECTION (SLS-
screening MAS)
Flants space-
planted in rows for
individual plant
selacho) Only desirable F3
lines planted in
Farmiies grown in field
progeny rows for
selection Farniies grown in
progeny raws for
,‘ selection
Pedigree selection
Preliminary yield I hagzd on local
trials. Select single HERHS:
Further yield 1 3

trials

‘
~ [ [T [

Multi-location testing, licensing, seed increase
F8 —F12  and cuttivar release

WMultilocation testing, licensing, seed increase
F&—F12  and cultivar release

PEDIGREE METHOD

M. Ammar, Bi hnology and Crop Imp. , Oct. 1%, 2024, Safir Hotel Giza Egypt. A filcs Jof o 5500 Lo Ao L) 4372024 il oL ag
e S e Ao e A
2
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Agricultural Research Genter

Gene Pyramiding <l 4 i g aueai -6

Widely used for combining multiple disease resistance
genes for specific races of a pathogen
Pyramiding is extremely difficult to achieve using

conventional methods
Consider: phenotyping a single plant for multiple forms of
seedling resistance — almost impossible

Important to develop ‘durable’ disease resistance
against different races

M. Ammar, Bi hnology and Crop Imp , Oct. 1°t, 2024, Safir Hotel Giza Egypt. Altiees fiiocs S e 5 uiie Lo Aol 5202024 o atide Ll ag
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Parent Parent
Pl x P2

(Susceptible to disease) (Resistant to disease)
Fl1
l Selling

F2

2

(arter ] =
-

2

[annerz] E
=

Selection on basis of markers instead of

phenotypic selection

1
=
=

1
=
-

Twa resistant gene fixed

M. Ammar, Biotechnol and Crop Impr

, Oct. 1%, 2024, Safir Hotel Giza Egypt. Al s o 0 e B A L 2T 2024 il A2 Ll a
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Elimination of ‘linkage drag’

+ Large amounts of donor chromosome
remain even after many backcrosses

+ Undesirable due to other donor genes that :
negatively affect agronomic performance o

A —
TARGET —»
LOCUS

Donor/F1 BC1 BC10

LINKED DONOR
GENES

[] RECURRENTPARENT
CHROMOSOME

| DONOR
CHROMOSOME

M. Ammar, Biotechnology and Crop Impr , Oct. 1°', 2024, Safir Hotel Giza Egypt. Alties filiis faf pe 50 Lo de g 5202024 oallde L ag
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‘
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sl eig=l e
Agriculural Research Center

Conventional backcrossing

TARGET
GENE

BC1 BC3 BC10 BC20
Marker-assisted backcrossing

Markers can be used to
greatly minimize the amount of
donor chromosome

TARGET,
GENE
Ribaut, J-M. & Hoisingtan, D. 19398 Marker-assisted selection
new tools and stratecies. Trends Plani Sei. 3, 226-229
F1 BC1 BC2
M. Ammar, Biotechnology and Crop Impr t, Oct. 1%, 2024, Safir Hotel Giza Egypt. s fiies oS 1 S A A2 53012024 il e LM 4w
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Detection of GM plants

Promoter  Gene fornew  Terminator
properties Transformation:
+ Integration of the
] e
into the genome of
n
Host genome the plant

Construct integrated in host genome -

) e R clement specific
e (DR construct specifi
el | R event specific

and Crop Imp L, Oct. 1%, 2024, Safir Hotel Giza Egypt. s fiiea Jal o 550 Ay e A 21 2024 ol de Ay
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Agricukuril Restaren Canter

Roundup Ready soybean

Transgene
k 1
Bacrerial Regufatory Trait Bacterial
element elemertt element
hosate
plant DNA 3sspP CTP4 g",':,y,’;m nce NOST plant DNA

| |
e e e o o

t t t

Broad spectrum  Construct specific Eventspecific
(sereening) test test test
M. Ammar, Bi hnol and Crop Imp Oct. 1%, 2024, Safir Hotel Giza Egypt. e filens cfof e 580k D A1) 52002024 i 42 Ll as

et =iy el ein

Screening Kits Real_tl me PCR
Target genes: CalMV 355 Promotor, Nos teminator,
Nptll, Bar, FMV promotor, Pat
Reference gene: 18S rRNA
Quantitative Kits
Roundup Ready soybean
Bt176 Maize
Event-specific detection kits
GTS40-3-2, Bt176, Mon810, Bt11, GA21, T25, RT73

M. Ammar, Bi

and Crop Imp. Oct. 1%, 2024, Safir Hotel Giza Egypt. e il faT 0 5 e e L 30,2024 il e L A
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Quality test for Micropropagation

“...the artand
science of
multiplying plants
in vitro.”

M. Ammar, Bic and Crop Imp) t, Oct. 15, 2024, Safir Hotel Giza Egypt. Aiee filins Ja) a5 Se Do A 00,2024 pall el Ny
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Explant (wounding/sterilization) , Media (GRs and
Salts), In vitro culture (light, temp, etc)
Oxidative stresses
ROS Production
Methylation, Point Mutations, Chromosomal
aberrations, structural/ numerical changes
M. Ammar, Bi logy and Crop Imp t, Oct. 15, 2024, Safir Hotel Giza Egypt. A s Ja 0 G Shie A Ao 002024 Al e il a g
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Genetic stability of tymm==
micropropagated banana s "
plants (Musa spp G D
ot nH T, T T
1 - -
lzquierdo et al 2014 - - I
o 7 2
5 ; ;
Biotecnol Apl vol.31 no.1 b e i

Figurs 2. lsoenzymetic evaluation of banana plants (Musa spp.) clone ‘FHLA-18' IAAAB) obrained with
the use of brassinosteroid analogue (ABri and oligogalacturcnides mix (MOLG) by isozyme systems
during the acclimatization phase. A) carsenic anhydrase. B) csterases. C) peroxideses. D) polyphono-
loxidasss. The following trearments were applied: - T1, contral of mather planis from field; T2, piants
grown in vitro - contrl seeding without dipping the rats for 15 min hefars planting ) or na foliar
spray during 15 days afier planting (AF); T3: plants obtained in vitro with ABr (0.2 pmalL) and | + AF;
T4, plants obtaied ir vifro vat immersion + mOLG (0.47 umol/L) AR

M. Ammar, Biotechnology and Crop Imp , Oct. 191, 2024, Safir Hotel Giza Egypt. s S s fa e G0 Dy Aol pad 2024 alldel Bap
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Morphological
and molecular
analyses in
micropropagated
berry plants

M 12 13 14 15 18 17 18 19 20 2AH

Fig. 3. Monomarphic banding pattern (arrows) in tissue culture (1 209 and runner cutting plants (21, 22) in Bounty strawberry
generated by inter simple sequence repeat (ISSR) primer 811. Boarder lanes are standard molecular size (1 kb ladder)

Debnath et al 2012, Canadian Journal of Plant Science, 2012, 92(6): 1065-
1073

M. Ammar, Biotechnology and Crop Impr , Oct. 1°t, 2024, Safir Hotel Giza Egypt. s fiies Saf ra 5 i Ly e 4210 4272024 el 2L o
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In Vitro culture ¥l 8 del )3 clili claladiad @ L

(Orchid )eolas dal Lo (al DI Ak pall g Aaslall 4 shally L U8 ey 30 il )
*Fast commercial propagation of new cultivars ' :

Y T

*Rare and endangered plants can be cloned safely

«Continuous supply of young plants throughout the year :

Tissue Culture is the only method of reproduction for
some sterile plants such as triploids

and Crop Impr , Oct. 19, 2024, Safir Hotel Giza Egypt. i fiiics Sa cso 5 uShe dy e A5 15 g3 202d ol ds L ilag
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Virus —Free plants <lug il oa 4ld il U -2
In plants prone to virus diseases, virus free explants (new meristem

tissue is usually virus free) can be cultivated to provide virus free
plants

Meristem Tip Culture for Virus Elimination

culture

M. Ammar, Biot logy and Crop Impr , Oct. 15, 2024, Safir Hotel Giza Egypt. s i ) G ie T Aol g 2024 il Ao Ll g
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Embryo rescue Al s -3

Rescue embryos (embryo rescue) from wide crosses where fertilization
occurred, but embryo development did not complete

and Crop Impi t, Oct. 15, 2024, Safir Hotel Giza Egypt. A e s fa e Sl A Aol 0. 2024 ol L Ay

Micropropagation

it o ot RO B " el fa AMAN LAl At Ao )5 plakin  tay
sedlaal gl

M. Ammar, Bi and Crop Imp t, Oct. 1%, 2024, Safir Hotel Giza Egypt. altices fiioce fa] e 5uSise Lo Aol 510:2024 ol Ao il ag
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Agricutural Research Conter

Micropropagation (adall jtsyi-4

1188Ue sample Tissue samples
scraped from placed in Agar growth
parent plant medium containing

nutrients and auxins

\, Samples develop

into tiny plantlets

g =

Plantlets planted
into compost

M. Ammar, Bit hnology and Crop Impi t, Oct. 1°t, 2024, Safir Hotel Giza Egypt. At s oS S e Ly Al pa0 2024 il 0 L a g
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Regeneration of GM plants

A5 dgandt A A ded ) il aadtiud
IaalaB) cliall LA, g Adanalt ALl cliiuil
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Generating genetic variations 4 sl clilal 3.4 5 -6
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Isolation of Microspores
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Embryo Initiation

Haploid Plants ka buBig
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Industrial Products/ secondary metabolites

R~ SIe

Primary metabolites run $1 to $2 per Kg.
Secondary metabolites run up to several
hundred thousand dollars per Kg.
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Meolecular Diversity Assessment

RM208
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Aaneutumifessacn e Polymorphism among 14 rice
genotypes using RM294, M. ladder
(50bp)

Lodder Nerica E.¥

Polymorphism among 14 rice
genotypes using RM366, M.
ladder (50bp)

LedderNerkaEY 1 2 3 4 5 6 7 8 % 10 U I2

LedderMeriaE¥ 1 2 3 4 5 & T 8 % W 11 12

Polymorphism among
14 rice genotypes using
RM164, M. ladder
(50bp)
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GZ10101:5=1=1+1

GZ106363-1-3:2
GZ108043-1-2+2
GZ11245+1-3-3-2
GZ11285+
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GZ10590-1-1:3.9.

4|7

Gira1 77

Figure (1) Dendrogram explaining the genetic relationships among tested rice

genotypes using SSR markers employing UPGMA method.
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Identification  of  blast  AP%° ;

resistance gene(s) operating

in ten commercial varieties o
and elite promising lines
using linked markers
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Polymorphic SSR markers in Salo! QTL for MAS Polymorphic SSR markers in Saliol QTL for MAS
1. RM3412 = E 1.RM493 ———— E
—_—
2. RM10711 —— i 2. RM3412 E
3. RM10711 =
3. RM10793 ——————— H n
BEptiEh kD Polymorphic SSR markers in Saftef
QTL. P1, Gizal178 and P2 FL478 QTL. P1, Giza179 snd P2, FLA78
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1.RM3412 =

[
1

2.RM07I1N —M

MAS for Saltol locus

3. RM10793 e

M P1 P2 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242

Agarose gel electrophoresis of PCR amplified fragments for RM10711, M is DN A ladder; P,,
FLA478; P,, Gizal78; 226 to 259 are lines carrying Saltol QTL
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Achievements using anther culture

* Annually plating at least 10- 15 crosses fulfilling all
breeding objectives l

* 50-100 DH lines are adapted and grown in AC-OB nursery
* Selected homozygous lines are promoted to AC-YT

* Superior AC lines are promoted to Yield Trial group

M. Ammar, Bi hnols and Crop Impr , Oct. 15, 2024, Safir Hotel Giza Egypt.
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* More than 3000 AC DH lines were produced
* Among lines, elite donors for :

» Blast Resistance (AC 1235)

* Salinity (AC 1831)

* Drought (AC 1205)

M. Ammar, Bie hnol and Crop Imp t, Oct. 1%, 2024, Safir Hotel Giza Egypt. A filies ol e e L Aol 0 2024 el A LN e s
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* A well known AC line 1225 was used to develop
GZ6296-12-1-2-2-1 ( AC1225/Hua Lien Yu 202)
* Itisideal plant type, short stature, erect canopy with
high yield potential

* (GZ6296 is One of the parental lines for Giza 179

* AC2882 made it to FYT as a high yield potential,
multiple resistance to diseases and pests
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RBL achievements using anther culture

Plant |# Panicle (Filled |Yield |Hull | Mill% Pest

Height | panicles | Length |grains/ |/ha |% Res.
panicle

87 23 225 118 69.5 R R

GZ6296-12- 118 9.90 78

1-2-2-1

AC2882 120 96.5 20 22 110 10.38 83 70

Giza 179 120 96 23 21.5 140 104 80 67

M. Ammar, Bi hnology and Crop Impi , Oct. 1%, 2024, Safir Hotel Giza Egypt. A (ki faf a5 Sl e A1 2024 Al e a g
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RBL achievements using anther culture
Nongkeng 585/SK 101 (J/)), Peiai 64S/G.178(1/1))

@

300 lines
OB/YT

50 PTGMS lines

PTGMS 38
Japonica two line HR
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China 2001 Nongken 585 x IR 66158-38-3-2-1 Egypt 2001  China GSR25 x IR65598-112—2
Egypt 2002, F1 2002 Fll
RBL Oct, 2002 Anther Culture plating 2003 il
Dec, 2002 -April 2003 DH lines Praduction 2004 F3
2003 DH seed multiplication 1
1 2005 F4
2004-2007  Characterization and selection 2006 F5
Under sterility conductive l
conditions Iol PTGMS lines 2007 Fé
2008 PTGMS lines identified and selected 2008 F?
Through this cross and others l
2009 Fn Selected EJSR lines from
2009 Selected PTGMS lines (PTGMS 19) X EJSR 26 — this cross and others EJSR 26
1
2010 F1
1
2011 F2
2012-2016 F!- -7
2017-2020 Yield Trials (PYT, AYT, On farm trials}
2021-2022 DUS and VCU tests
2023 Release of Sakha Super 302)as a new rice varlety
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Pyramiding Effective Strip Rust Resistance
Genes in Egyptian Bread Wheat Cultivars

» Wheat strip rust affect about 70% of Egypt
wheat cultivated area.

» Causes yield losses from 10% to 70% and up
to 100% in extreme condition

» Strip rust affects wheat grain quality

» Chemical control cost and negative effect on
environment

»Exclusion of varieties from commercial
production: 12 cv. during the last two decades.

M. Ammar, Bi and Crop Imp. t, Oct. 15, 2024, Safir Hotel Giza Egypt.
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¥ Stripe rust resistance at seedling and adult plant stages,
molecular marker detection for the three Yr genes as well as
agronomic characteristics for these lines were studied.

¥ 87 lines showed positive markers for one gene (Yr3, Yr10 or
Yr15),

v 39 lines had positive markers for two genes combination of
the three genes (Yr5+Yri0, Yr5+Yri5 or Yri0+Yrl3).

¥ Yield evaluation indicated that the grain yield improvement
was 3% for Gemmieza 11 and 25% for Sids 12 lines.

¥ Fifteen lines showed higher grain yield compared to Giza 171
check cultivar.

v These lines will be used as a novel source of Yr3, Yri0 and
Yrl5 for wheat breeding aiming to enhance stripe rust
resistance and will be evaluated in the national wheat yield

trials for potential release as new cultivars.
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Population genomic analysis of Aegifops tauschii identifies targets for bread wheat improvement

Aegilops tauschii, the diploid wild progenitor of the D subgenome of bread wheat, is a reservoir of genetic
diversity for improving bread wheat performance and environmental resilience. Sequencing 242 Ae.
tauschii accessions and compared them to the wheat D subgenome to characterize genomic diversity. We
found that a rare lineage of Ae. tauschii geographically restricted to present-day Georgia contributed to
the wheat D subgenome in the independent hybridizations that gave rise to modern bread wheat.
Through k-mer-based association mapping, we identified discrete genomic regions with candidate genes
for disease and pest resistance and demonstrated their functional transfer into wheat by transgenesis and
wide crossing, including the generation of a library of hexaploids incorporating diverse Ae.
tauschii genomes. Exploiting the genomic diversity of the Ae. fauschii ancestral diploid genome ...

Nature biotechnology, 2022
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Marker assisted transfer of two powdery mildew resistance genes PmThb7A. 1 and PmTb7A. 2 from Triticum
boeoticum (Boiss.) to Triticum aestivum (L.)

Two PM resistance genes, designated as PmTh7A.1 and PmTh7A.2, were identified in T. boeoticum acc.
pau5088 and mapped on chromosome 7AL approximately 48cM apart. Two resistance gene analegue
(RGA)-STS markers Ta7AL-4556232 and 7AL-4426363 were identified to be linked to
the PmTb7A.1 and PmTbh7A.2, at a distance of 0.6cM and 6.0cM, respectively. In the present study,
following marker assisted selection {MAS), the two genes were transferred
to T. aestivum using T. durum as bridging species.

AFA Elkot, P Chhuneja, S Kaur, M Saluja, B Keller... - PloS one, 2015
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A wheat kinase and immune receptor form host-specificity barriers against the blast fungus

Since emerging in Brazil in 1985, wheat blast has spread throughout South America and recently
appeared in Bangladesh and Zambia. Here we show that two wheat resistance genes, Rwit3 and Rwi4,
acting as host-specificity barriers against non-Triticum blast pathotypes encode a nuclectide-binding
leucine-rich repeat immune receptor and a tandem kinase, respectively. Molecular isolation of these
genes will enable study of the molecular interaction between pathogen effector and host resistance
genes.

Nature Plants-2023
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Gene/genome Editing

M. Ammar, Bi hnology and Crop Imp , Oct. 15°, 2024, Safir Hotel Giza Egypt. e Jiins o] e Sk e AL 00,2024 ol i ag

dely ! dpoill doyall dalaiadl B 124

ey



£
2024 3! dsly3ll p gy NS %ﬁ

s g.ihoé.a g.da Alaa [ gisal) iy

L gal) A 5 Ay dall L sl M

Gsaall 2 liall Jualaall &san 3gxe JS

DY) A call s sl S e - )Y A i )
) ) il g del 3055 Aue 3l Casadd) S 5
Al ae Ay sean

o) astall ug ol Ao Juan g 4 glal) Aidlaa ~(iad) S a2 1970/ 7/ 8 A Ay
430 aslall phuale ol 01992 4 siall daala — oSl Gundy 4050 48 (Jualaal) 4
o ilaal 3) ANl O sie - 01997 A gial Aaala — o g8 Gy A1 LIS ( Aaaadl 21 )
L8 5 i 5a La slaw) el 30 pslall A ADalil) o) g8 o (sial) Aol 5 MR o 30 An
s b Ae 3 G gall il agaall « 45U Ay guad) AET) & pad a g 38 sl (R g
(5 A da slall Jaatl Ay Sl A0 ) o) Aday A0 ana ) sl ) g - 02004 - gl A gy

LAY sle 1S Ay ) Al ae Lse 130 23 1994 Xia 5 W) Csad a5l geali s Uisly Joe
ealaall & dgaay 1350 232016 Sin 52009 o bl 3 smas Sl dadls — 4o )3
5 A A e &y el V) Cilial) alas Bl 8 L V) Sis 5 2018 die dliall
Do A o) ) Jene S 5 e sl 5V alinn cpagll 5 &85l Jpa) (e J st

8 Aiadl) e 5 phal (g yaal M1y Aaadial Apadall iy 52l dpdle 355 70 o SS) 4l
Al Jaalaall & gay gnas Afindl 5030 MU 5 Llla Qg 5 %3 smd) Ly 5l) ASLeal) 5 e
LS A el jean Ay ) sgany (ol Y Z3ainl sde) )30 5 ) s e ) )N Gl S e —
2030 delvivsall dpaiil) ddad g AdEa]) Jualaally (a seill Apagl jinY) Adadll pa g

Al dnaiil) doyall dolaiall (T

Rl

125



£2024 3, dely3ll pga MM Y

ds) ) (A Jlda e el yildal) g il g g ) ciliudat 22
o) a1 g Y Aabl<a o Mg
dalaial) Jlas ) 8aL ) daa g (e y = (gt LLUA‘IJJ:SJ
)yl Apaiill &y

dusly3)l Aol du ! dodaiad! @ 126



2024 3! dsly3ll p gy CMS-e é%jé

4o N Gl el g—_%

Agricultural
Drones

4 3l Gl palt

Agricultural
Drone

i e gl e dald s
Ao i Apasil] Ay et Aaduialt
rayis@aoad.org

Ae ) ) 3 @l pasall

I\,.\lgﬁlumﬂ 3..::|J_}j| 30af

delyl dpaitl doyall Aokl (B 127

s



&
£2024 32! dely3ll pgy e %ﬁ

saialy
Zaed 30 O el e an®
@
<l el £ 530
‘ ' et 530 b el Claas
EU [ PR P S WA |

il

Z.g:-bjli S atsiad |

pad g b gtiall oy JISaWly Balai¥) o b pill pLEM) (ha iy e AS ) A0 e A e
Ay B O e 2268 AliSoia B gy algally aLBY phaludy duaall ae Jelidly Clagleal)
Ay ) Al

) salll (gl o ittt el 1 A8 e e Dby Lm0 algall & Cusnadd Led 30 g
i jally oMy ool A oa Al clilesy JAa ) 4dddg Wy (@l ,ad) o) Aysh )
Alaall b al pa¥) g il dadl<a g

Bl€as Ay sall BLal Llang ofpally ClLlaN A8 5e Jlae B Jed Al O ) a6 SUK
LG

dae ) )30 &l sl

w-F 5.5 (g (b gy IS alal) B & el (Gom gals o
hmpr' g A0 a3y ks 2004 JH A B s ele
m les Aaily 2028 Ll gale 7.5 ) salll aighy N g

— N Ll 50

i — ) 300 agas B o) allall b cplalal Gyl axe By o
Fites 300 e S Ldlal) 5 gadl) Ay < ppendl) il
- . A il

o pranal) (g bk ol laie) B 5 S 5 gad aa gi XS o

4o 50 & ppal) gai B AdBara Clud 2 22 B3N o

delyl dpaitl doyall Aokl (B 128

=



2024 3yl dslyl p gy CSIe b5

Aot A &l paall
AS) A ) 3l Cpana

d.)ﬁium]\ K.L‘JJ

Drones in Smart Agriculture

Horizons of Green Prosperity
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Drones, Linked to Modern
Communications Satellites, IOT,
WIMAX, LORA

Glilill g lady) dawa & s

ol 3eal (e diaiadie il 53galy Bag3ell Gl a8
Seeais il Aaia sl Glalll Beal o CBLLY) 3aie gl ‘
on oaiad o gl WaT MR ey, Y dgaal) GRS S d gl
S Alea¥l ol (el Ciadle CALEEI O pa el o3 aplaiud oL
el pad Hath el 5 aed Sl LIS 138 il s il L ALY

e 0S8 UGl sl e Jalaall g gl ¥ ol aia g ey s

dueh3ll deoiil) doyall dolaiadl (T

ey

130



S
£2024 ) dsly3ll pgy OIS %\&’

e —
————

gy oo ledin) g Aty 3 daluall

d_gmaAn a8 clay) alaas) 5}.&\“ dg.\aﬁ&aan\_))'.“ :‘,\E\JA cdalud

Al slard) Julas

ehpanll cind AadY) alasinly Aygadl cla gl alasily
sall Alay wipdl Glas diq (NIR)) dw sl
JUC K | R DYP P4 |

VRISV WRTTU- WYVS - WSOV i S E 3

HRATF



£2024 3 2! A3l p gy SIe @%ﬁ

i3 Al G A sl il gusall aladinly
Gl el LSl WSy ((NIR) sl el
Jsiny clilall dadll Aally gailly
Lo a8l gl ey Obaall s dualaall
BTV i T U PONKEGIV . RCINERE [N
o3 ) ey plagadly Glidy
(ot glome B

‘..._‘:T‘: \J-}n d‘-ﬂhy‘ Data Analysis Toolkit

ord g S
J)"; ijv“, 5\,9 o @ data
3070 S gge o M\}\
Sy A2 5B (W

SO D o1 s

o ” Data
ared Cand g Bl ' u

N
ez | ==l

(B & 5
Agri-Pred

‘ Crop

delyl dpaitl doyall Dokl (B 132

>~



2024 3! dsly3ll p gy CMS-e

deliall LY AS S
ol e et asaiia
Aaf i) Aal

U oo plazaill e alla
- , ..-1

(555 400 353s B) aall Adsts cyLay) L&

Sy cilaant

day e ladiay) "
il Gl jgen |
A oal puall

A bl geaall

Jwld 13la

4.0 Ae 1,50 Ay s A i
il e )l e i delin
4.0 41,50 & ol el il Gy
el (53 53 4e 55 S

ceee S Jals

20

dusly3)l Aol du ! dodaiad! @

ey

133



5 m‘\

2024 3! dsly3ll p gy NS ‘ ﬁ

N
—

(el ) AAM«,\LAJS\A,&&.AM\ /J‘gﬁs..\o‘)m&b;u' -

Osama A. RAYIS
\;:g;)ﬂ Cran 1 Al oty
3 pualida 4,)313 3;; i

g atoaflastld o

o TWIPA

b £1,1966/8/5 Y

il dlyis Ay iy ) Lol
o Yl By ig¥iad

ol ponsn i pliid Al

EVSSUEWEIEVN ERCUNPEN N BEPTERS W RS ERIR b )

Linked(f}).

v linkedin.com/in/osama-ravis

auanM'z__,_éa,;n;uw;Q,Ma%fxna,u\ufém\u»,f)@\1989 s paladl
—iil Yo g VA a2 iy 2Vl gmilinndl il 1996 flagudlign s
2000 L A gy ol g i sl 2o kit N m 24 L 20l (1998 5
et 2010 Lgm 5 =it oy W13 2ol 2 (it M sen) oyl sen 2ol oy

oy s sl LY 3 2l o 2 ¥ sl g
ot b Ty S L 3] s Lo oy Ul e o L el ), 2
PP APEUEUPI=sy (PR DRIV E AT (AR REIR O &l laged Al
e 8 ol et Bl (e cotntlinls, fos Lt oyl

s o Aol ol Ay bl o 30 ol eod Bl 2 gl sl

ety 1 daicil) oyl dolaiad! @ 134

Rl



£2024 2l dshyll pgy cMSIMe  EE

et geol a4 s oL L 5, Gl _olem il sasd s tiyols o aliinsy
sl e sl L gl oyl ly glagtie b3

Sl 2 3l el Las gug s il s ¥hid W L dpsmtlliliolemt 2 o) D1t yis
b sy =l ol »&Mww x=(IEEE Senior Member) . ~ y25 (2N
s M g e Ml WY — el s Rty el it
ol a8

120 4, 25l 1y s yam 21 pictt cley 2a2 2] s 3 ] g Afianl) cilaladaY)
o ol R0 s el M) R M bl i 2 oLy s Bl gl g G g
L, 3 L2 ULy ekt ULy (gl Gy R L EmillyRpepn il
el Jas Wlaaly oy Rmdptmticbbldly e 3 allcloladl ol o dssssy o
'aﬂ_:w;\;ﬂsuﬂ A= lliel 3 el oblal ol Jf\,Lms)é::su:vu:H.\\) ALzl
i g@&;\muu\hf b ol i sea s bl ads o i bllics oL ol
e 2t 220 &;gsirzu_,ug;.:}ahﬁmmtum e ey Al
gl ge ooy AU da 2 L35 5 ey s paley 20l s rAiatl) ClalaiaY)
TS S (IR I R S P R P ‘g.:aysufmo%f-'z, Slasll2y AW
o 3 e el o iy A o e i Y s

dusly I daoiil dus yad! dotaioll @ 135



£2024 3, dely3ll pga MM Y

2B 03539 QLI ZUE B caB Y Jeadll B jlaiiu) -3
) dalily) 4l

o gL ypd - Jladl) deae [ g0

T L3 Aadill A ad) Adaial)

dusly I daoiil dus yad! dotaioll @ 136



2024 3! dsly3ll p gy NS

O Z U 8 a8 et 8 laiia)

INVESTING IN DIGITAL TRANSFORMATIONIN DAIRY PRODUCTION

dadia
2 Jeaill s culad) Baga Cpwal g Al 3au 3 3ok e Ol dslia G .
SUd ga8atl gy yhall oA
L_,AEJM s N1,
‘._.;""E‘JM a2,

S Ll plSA) 5 el 3 5gal g dxad ) A8 jally plal) AN 4 53

SN Ul B a8l Jsail) sale

Cal yi) Jha dfpaat) o8] aladii oA
Lo sall g Slikall el8M| 5 pLudd)
Crmmnd g Gl L) 3L 3 el

Gl 22 g

CIRUEWEE IRTE RN

R

137




2024 3 yall Ayl pgs DS EGE

CLY) U (B aB ) Jgal) i gh

radadl Baga Cpead

sl UG 3L |

JEN daa Cpaund

slall ) A i B L) g

Ol il e ) Gy g ol

DY) Baga Cpeentty At ) Aalabonalt Aadil) Cpaealt |
Gl g Uad Aatil A B daaiall dpalal) cila gleal) &l

35 35

saY 5l a5l

Bred Bred

(a3l Jad) Aaa s alasialy g sall g Ealil) LYY aa g

(ol Bl dava jy phadiad (158 Gise 9 Gl i L) paage

duely P duaiill Ayl dalaial)




£2024 gyl Al pgr Mo (6E

dilaial) Ay

<+ W\

DD 4y gaad) adalid) 48] el O paalSH g e 3 Jgad aladii

[I diladl Au8) pal 0y g a9 O jsalS —

g 1) g dailaial)

duely3ll dpoall dupall daliiadl (T, 139



2024 3 yall Ayl pgs DS EGE

LY delia & ) Jsaill L8 lalin) (e
20% Gauasdy) Gl g e

SVl delia & a8l Joaill L3 L) a8

wsial) NI 555 e 720 asiall &1 555 e 280

R

Al Jsta Ll e ) (38155 Aiulh g JSla M) i
T

Palal) 595 (720 i BN Ly Aphlal) B g5 (e £ 80 iy a8 jLaioN)

JES SR Babyy eaul 43 L8N g o alf Q,,\JM X=X
QLY dslia (28 (el ) Jgadll Jola 2 R 81 9 (o )

Thank you ' ﬂ%\;\

=, 3
Wy

Jl@.‘d\ dadua | Jd
O £ ) e B0 ldde
4o 1 )50 Aalill Ay ) Aalilally (LN ) g ) gaadl LYY el

o)) duaiil) ool daliall | (5




ﬁ%&&a
£2024 ) dsly3ll pgy OIS %&J

sladl) daaa /583 (8 b malida ddd -

Muhammad elnaggar

pv.M | Smart dairy cattle farms expert

Dr. Muhammad Elnaggar is a veterinarian, smart dairy cattle farms management consultant,
Animal production expert at Arab organization for agricultural development.

Dependent dairy farm manager bringing management experience and willingness to
take on added responsibilities to meet tight deadlines with a strong work ethic and
advanced complex problem-solving skills.

He has 35 years' experience in management of smart dairy farms in Egypt, KSA, and Morocco

Before he reaches those positions, he worked as a dairy farm manager, veterinary affair
manager, herd manager and herd veterinarian for too many years.

He has skills of Exceptional interpersonal communication, Effective leader, Budget
development and staff training& development.

He developed a Dairy educational YouTube channel that support farmers and small breeders
of dairy cattle to contribute to the development of Arab livestock.

Joined the team of experts of the Arab organization of agricultural development as an animal
production and nutrition expert to support the digital transformation of the dairy cattle in
Arab countries as economic farms, small holders' breeders and farmer breeder.

Contributes to the digital transformation of many dairy cattle farms in Egypt and other Arab
countries especially Morocco in a full smart and automated montebliard dairy cattle farm of
2000 cows.

Attended as speaker for Arab Forum for Digital Transformation and Smart Agriculture, Beirut
about how to perform the digital transformation using artificial intelligence and sensors to
monitoring dairy cattle and managing it to success and many other summits and seminars

He holds a bachelor's degree in veterinary medicine from Zagazig University in May 1987
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Sustainable Agricultural Practices :
Soil and water conservation techniques and the
use of organic and natural fertilizers

4(£7

Principles to Manage Soil for Health

Socil health r ch has d how to ge soil in a way that improves soil function.
*Maximize Presence of Living Roots Minimize Disturbance
Maximize Soil Cover Maximize Biodiversity

PRINCIPLES OF

SOIL HEALTH MAXIMIZE

BIODIVERSITY

MAXIMIZE SOIL COVER

Principals of Soil Health
Sty Ciblgamdly B! Ao Badlow (o s pURIS ol (A A3, Byatad! 8yi" g3l A1 dompo (353

Biological

Active and diverse

ricrobial popuiations

= Efficient nutrent cyding

= Promotes beneficial soil
fauna such as wonms

* Resistance to pests and

pathogens

Soil organic Physical
carbon

. Allcrws for gnod oot
growth and incressed
plant productivity

* dmproves crarage and
sod aeration

* Reduces water ponding

anda runoft

* Frowvices focdfenergy for
sod biota

= Stares nutrients for plants
hrough ratrent cycling

- mproves soil structure &

wwtnr holding capacity

Sequesters carbon from

he stmosphers

Optirmen pi for grester

productivey & mutrent

remlnbiity

= Nutrients in right
amounts & at the right
bme for plant growth

* Minimises contaminants

& their availability

Prommotes active soil

Dbialogical comimunitie
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Management

Soil quality influences
(The sum of
biological, physical and
chemical properties)
Comparison

pecific
benchmark
condition of
“health

Sunlight,
rain and air

Improve plant
health & yields

Healthy soils reduce

& habitat Sequester carbon
Healthy soils sustain Healthy soils reduce
current & future €O2 from the
generations H atmosphere
in
Improve water & Increase water
‘air quality rotention
Healthy soils reduce. Healthy soils heip
adapt to drought

PLANT GROWTH CHART

All Elements are Essential
for Plant Growth

— MICRO-

— N
/ " > NUTRIENTS

( SECONDARY \
) NUTRIENTS

SYNTHETIC FERTILIZERS

ORGANIC FERTILIZERS /
Feed the plant

Feed the soil

ORGANIC MATTER
g PLANT NUTRIENTS

ol
MICRO-ORGANISMS

~
SOIL NUTRIENTS

@Al wulatad) & e

Sources of GHGs

' ' E

N0 from
; . CHg4 CO; Land Use Change
Soil
¥ 1 ] ] ¥
Livestock « Paddy Rice
* Enteric Fermentation o Swamps/Wetlands Defofesta Tillage Fa"?
* Manure Management tion Operations

dusly3)l Aol du ! dodaiad! @
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Aracdil) Cla8s

Fertilization asawdlf

(shall o Akl g0 8 L) Baacdl e zliall quun gy o sall dydlacad) Sy al) AiL)
Fertigation ¢y sles ga teaudl)

AilSa) pa ygiall dbial) ddhial) b Saand) Adla) craday Lag sl olia g 5aandll 4da) JHal) ALY
b gua B clal) lgaliag Al Axkhal) jealind] afia) cracas Lay padll Jad pa JSA deacdll grald y Juaad
Baawdl g} a gl gull Cila gan HFia Aol Gliaa g Alibw o) dala Ll 55 s smes 3 (508 ualic Brawl
gl

Nutrigation ¢l slia aa 4,351

9 AGlS ) B b I aed g ciladl) Lgabing AN Ldiall ealiall s gde g du Al Julad o adiad
B e Al el g Bals) gl el ¢ 9o Ddiall palinlly LAY Sfaal) Cpadas Lay Aala g) Ba31 )
(s3> 9 g o=

Foliar fertilization | el

S (o el B oganall Ao GEoT palll ClEaa 5 Al 5 s Awall 5 s Sl ealiadl dnand
L Al alialls dpandl] 5l oalll] al ) grauall addlll g bl Clalial) Ge %10 o5 Y
Snl) g e 3 AL ) g Lalill B4 g ABNe

GOob alasaals 4Ll 9 Seall 9 sSLS oball 4iS olgiwe
Macronutrients

A ium
2N KCI Bray Olsen Armino Bicarbonate
Acetate — DTPA

PPmM PPmMm PPM meq/100g ppm PPmMm
<20 <20 <10 <0.45 <175 <60
20- 175~
20-41 40 10-15 ©.45-0.7 280 61-120
40~ 280~
a41-75 100 15-40 0.7-2.0 soo 121-180
>75 >100 >40 >2.0 >800 >180

Micronutrients

DTPA DTPA DTPA DTPA “:':::r
PPmM PPmM PPmM PPmMm Ppm
<2.5 <0.6 <1.0 <0.6 <o.5

>2.0 >1.5 >2.0 o.5-2.0
>2.0
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Leany o 2l B30 pioliall o 131920l e otad Botesad] af sl 3oLiS

L) Bty umLiall Liniinta pliind 5:LiS
Winter Wheat e
o 83 g Nirogen appied on al plts el IR AT TR
Nitrogen f”‘“‘i‘ il .
< el pese 30-50 Cnmg
1 Use e
g ‘75% Efficiency e & il
I | ! | - e Siliausd R
1| | 0% 5z Bligd 2013 apesdd
H asr
-, ul Oslaa et
‘ e 8070 pyiatipdt
o sobieadd) L Jetanlt 108 e aSH
[ R . et
T .
0§ e 24 (i

TEre -

Nutrigation Lise e

s By STl AL BLOW domd OLil) 8 rurod! _moliall (S giua 8303 v

Jeaiuly Use

elisiwl 9 Absorption

9ol dhz=ya
welaia] Belas BoL) v

sl Utilization
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Benefits of Biochar
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-—=_ \Wood Vinegar
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Chitosan

CH.OH CH.OH

3 o 0 o 5
o M h Hn
Keomn 1 Kon u e

HO N—— N————"

B NI e NET H

p-(1,4)-D-glucosamine
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CH.OH
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Classes of water

Concentration, total dissolved solids

Class 1, Excellent
Class 2, Good

Class 3, Permissible’
Class 4, Doubtful?
Class 5, Unsuitable?

Electrical Gravimetric ppm
conductivity gymhos*
250 175
250-750 175-525
750-2,000 525-1,400
2,000-3,000 1,400-2,100
3,000 2,100

*Micromhos/cm at 25 degrees C.

1Leaching needed if

used

’Good drainage needed and sensitive plants will have difficulty obtaining

stands
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Nutrients usually Affected
Bale S (301 _aoliadt

Elements in Excess
Babjs Bydgie _Aolic

(K, Ca) paaudl 9 poaulGgdt (N), g A

(N, Ca, Mg) porudlodl 9 pomud &1, g 001 (K), poeatisdl
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(Ca, K) pgawbigdl 5 porwl U1 (Mg) , pgswidlall

{(MIn) eamiedt {Fe), soi=xdl
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How soil pH affects availability of plant nutrients.
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Chelated Elements Concentration and Solubility %

Cone.  Solubility Conc.  Solubility
% % % %

Ca-EDTA
Ca-IDHA 10.0 Mn-EDTA 13.0 80.0
Mg-EDTA 6.0 90.0 |Mn-IDHA 9.0 75.0
54.0 Zn-EDTA 15.0 100.0

13.0 12.0 Zn-HBED 9.0
11.0 11.0 Zn-IDHA 10.0 75.0

6.0 6.0 15.0 120.0
9.0 75.0 10.0 75.0
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Dr. Nisreen Lahham is the Head of Sustainable Rural Development Unit
and an Agri-food Systems Transformation Expert at the Arab Organization
for Agricultural Development. Previously she was a manager for a regional
~ project on wastewater reuse at the International Water Management
1 Institute. At a previous stage, she worked as the Coordinator of the Nexus
Dialogue Programme for the MENA region at GIZ. She is a professional
futurist and was the Executive Manager of the Center for Futures Studies
at the Egyptian Cabinet’s Think Tank. Her career includes founding the Future Studies Forum for
Africa and the Middle East, to promote strategic ties between Sub-Saharan Africa and the MENA
region, through conducting Futures Studies. She has particular knowledge of Urban Planning,
including a Ph.D. on Environmental Economics, and authored several publications in peer-reviewed
books and journals on development, food and water security and foresight.
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Arbok Oasis.-720

Population growth,
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Population growth,

HUMAN ACTIVITIES

Arbok Oasis.-720

making it unsustainable for long-term use: ‘\
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The biological processes'involved are'slow and not
practical for large-scale or urgent well-recovery efforts.

-4 .‘l: £ \! !
They'do not address the root cause of the issue of
saline groundwater intrlision and require constant

upkeep without producing sustainable freshwater yields.

often"leading to.ongoing environmental and economic strain.
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Hisham Zireeni

Strategic Visionary and Chief Architect of Business Excellence

SUMMARY:

Hisham Zireeni, a strategic visionary and architect of business excellence, currently serves as CEO at
ISRAR, a Canadian company dedicated to fostering global innovation. In this capacity, he oversees
venture capital, joint ventures, financing, investments, and strategic partnerships, while driving
business development initiatives. Furthermore, he holds the position of Chief Strategy Officer and
board member at a leading water treatment solutions company and sits on the board of a prominent
UK-based cybersecurity firm. Additionally, Hisham serves as an advisor to the boards of various
companies spanning renewable energy, industrial automation, IT managed services, medical
equipment, oil & gas, and construction industries across the USA, UK, East Asia, and the MENA region.

Before assuming his current role, Hisham played pivotal roles as a regional partner for esteemed
global consulting firms such as PwC and Crowe in the Middle East. With a solid foundation in Telecom
engineering and advanced degrees in innovation and design thinking, he boasts decades of experience
in the telecommunications industry across North America, including notable positions at industry
giants Nokia and SITA. Throughout his career, he spearheaded the management and development of
cutting-edge technology products, refining a unique skill set that seamlessly integrates technical
expertise with managerial, consulting, and strategic acumen gleaned from leadership roles in top-tier
companies and networks.

Hisham’s academic journey encompasses a Bachelor of Science in Electrical Engineering — Telecom
Engineering from Kuwait University, a Comparative degree in Electrical Engineering from the
University of Toronto, a high diploma in innovation and design thinking, and the esteemed accolade of
a Doctorate Degree in International Business Development. Additionally, he holds certifications in
various domains.

Additionally, Hisham heads an NGO company that is focused on providing human development
services and training. He also serves as a member of the International Human Rights Observatory
(IHRO) network, where he spearheads global business development and telecom initiatives. In this
capacity, he plays a pivotal role in driving initiatives that integrate innovative technologies with IHRO's
mission. Hisham's commitment to excellence and visionary leadership make him a valuable asset in
advancing IHRO's mission at the intersection of technology and human rights.

As the Chief Strategy Officer for an innovative and sustainable water desalination, brine treatment,
and water treatment solutions technology company, Hisham spearheads strategic planning and
technological innovation across various applications. The technology finds applications in water
desalination and treatment, waste management, energy production, air and climate control, oil spill
cleanup, fertilizer production, transportation, crystallization, and commercial water production.
Hisham’s role involves driving dynamic strategies to ensure our solutions address critical needs across
these diverse sectors while staying at the forefront of innovation and sustainability.
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