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Welcome from the Chair 

Dear Colleagues, 
 
On behalf of the organizing and scientific committees, it is our honor to announce the first Abu 
Dhabi Agriculture & Food Security Conference to be held between 23-24 November 2021. 
Through this scientific platform, participants will share knowledge and experiences on 
challenges facing agriculture & food security in Arid environments and discuss innovative 
ways to promote the sector and make it more sustainable and profitable. The conference 
focuses on five main domains: Artificial Intelligence Applications in Agriculture, Biosecurity, 
Food Supply Chain, Aquaculture and Bees & Honey Production. 
The conference will also include several workshops, symposia and concomitant poster 
sessions and exhibitions.   
 
I hope the conference will be an opportunity for networking and engaging with peers to 
discuss common challenges and exchange knowledge, ideas, and best practices. I also hope 
for those who are attending the conference in person to have a time to spend in exploring the 
city of Abu Dhabi. 
 
I look forward to seeing you in the conference and wishing you a fruitful and insightful 
discussions.  
 
Best regards, 
Dr. Salama Suhail Almuhairi, 
Chair of the Scientific Committee 
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Introduction    

Abu Dhabi Agriculture & Food Security Conference is organized by Abu Dhabi Agriculture and Food Safety 

Authority (ADAFSA) under the patronage of HH Sheikh Mansour bin Zayed Al Nahyan - Deputy Prime 

Minister, Minister of Presidential Affairs & Chairman of the Board of Directors of ADAFSA. The conference 

aims at providing an important platform for the latest global innovations and creative solutions in the fields of 

agriculture, food production, aquaculture and bee & honey production. The event is being held to support 

future aspirations to promote food security system at national, regional and global levels, which includes 

government and private sectors as well as food & agriculture experts to discuss the significance of innovation 

and food security in meeting ever growing needs of food. 
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CONFERENCE PROGRAMME  

23-24 Nov 2021

9:30:10:30 Registration 

10:30-11:15 

Abu Dhabi Agriculture and Food Security Week 
Opening Ceremony   

23 Nov 2021 
Hall A 

DAY 1: 23 Nov 2021 

PARALLEL SESSION 1: Biosecurity  
CHAIR: Abdelmalik Khalafalla 

Hall A 

PARALLEL SESSION 1: Bee &Honey Production  
Managing honeybees in arid environments 

CHAIR: Denis Les Anderson 
Hall B 

PARALLEL SESSION 1: Bee &Honey Production 
Value-added procedures and products for arid-land beekeeping 

CHAIR: Saad Masry 
Hall C 

Time  Speaker Time  Speaker Time  Speaker 

11:15- 11:50 Invited speaker: Transboundary Animal Disease 
Spread Simulations and Cost-Benefit Analysis of 
their Control Strategies - the Case Study of Foot and 
Mouth Disease 

Eihab Fathelrahman 
UAE University, UAE  

11:15- 11:50 Invited speaker: World bee day and its 

contribution to food and environment safety 

Peter Kozmus 
Slovenian Beekeepers 
Association, Slovania 

11:15- 

11:35 

An overview of bee products and their 

biological activities 

Hesham R. El-Seedi 
Uppsala University, 
Uppsala, Sweden 

11:50-12:10 The new OIE World Animal Health Information 
System (OIE-WAHIS): Role in the data intelligence 
network 

Peter Melens  
(Virtual) 
OIE, France   

11:50-12:10 Determinants of beekeeping in arid lands: 
Consequences of a short time exposure to a 
sublethal dose of Flupyradifurone (Sivanto) 
pesticide early in life on survival and 
immunity in the honeybee (Apis mellifera) 

Yahya Al Naggar 
Martin-Luther-Universität Halle-
Wittenberg, Germany 

11:35- 

11:55 

Baseline studies on Sider honey properties 
for characterization and standardization 

Ammara Blouch 
National 
Agricultural 
Research Center-
Islamabad, 
Pakistan 

12:10-12:30  Collaboration between Veterinary Services and Law 
Enforcement to Prevent and Tackle Agro-Crime and 
Agro-Terrorism 

Daniel Donachie 
OIE, France   

12:10-12:30 A circular economy approach to promote the 
honey value chain in the Arganeraie 

Biophere reserve of Morocco 

Moha Haddouch (Virtual) 
National Coordinator of the EC-
SMD Project, Morocco 

11:55- 
12:15 

Propolis as sub-product produced by Apis 
mellifera intermissa in Algeria and its possible 
use as antimicrobial agent 

Ibtissam Kahina 
Bedaida 
University of Batna 
2, Algeria 

12:30-12:50 Biosecurity Practices among Veterinarians in the 
United Arab Emirates: A Self-Reported Cross-
Sectional Survey 

Ihab Habib 
UAE University, UAE  

12:30-12:50 A statistical study to investigate the effects 
of climate fluctuations and change on 
beekeeping in Gharbia Governorate – Egypt 

Asmaa A. Eissa 
Agricultural Research Center, 
Egypt 

12:15- 
12:35 

View publication stats from Socio-economic 
Analysis of pollution of bee products with 
pesticides in Gharbia Governorate – Egypt 

Tarek Abd El Aleim 
Agricultural 
Research Center, 
Egypt 

12:50-13:10 UAE National poultry sector portal (A bird view data 
collection and decision support system for 
biosecurity management and maintenance) 

Moustafa Fadel 
(Virtual)  
Agricultural Research 
Center, Egypt 

12:50-13:10 ANHB Group 

UAE 

TBA 12:35- 

12:55 

Sensory analysis to promote honey and 

enhance its quality: the Italian experience 

Gian Luigi 
Marcazzan 
Research Centre 

for Agriculture and 

Environment, 

Bologna, Italy 

13:10-14:40 
Lunch  

 CHAIR: Eihab Fathelrahman 
Hall A 

CHAIR: Denis Les Anderson 
Hall B 

CHAIR: Saad Masry 
Hall C 

14:40-15:15 Invited speaker: Plant diseases threatening food 
security in the Arabian Peninsula 

Abdullah Mohammed 
Al-Sadi, 
Sultan Qaboos 
University, Oman 

14:40-15:00 The efforts of Saudi government towards 

flourish sustainable beekeeping 

 

Ahmad Al Khazim Al Ghamdi 
Bee Research chair, KSU, Saudi 

Arabia 

14:40-

15:40 

Bruker Company 

USA 

Thomas Spengler 
Market Manager 

Food Analysis 

Solutions, Bruker 

15:15-15:50 

 
Invited speaker: Development of Plant Biosecurity 
Curriculum for College Students: Roles and 
Responsibilities in Agricultural Biosecurity 

 Tahir Rashid, 
(Virtual) 

15:00- 15:20 The appropriate ways to form a vision for 
apiary management and beekeeping in 
different regions of the Arab countries in 

Abdelhady Fetouh Abdelhady 
Ahmed 
Menofia University, Egypt 

15:40-

17:40 

Workshop 1: 
Manufacture of bee venom collector devices  

 

Ahmed Aboud 
Member of Arab 
Beekeeping 
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Alcorn State 
University, USA 
 

light of climate change to advance the 
beekeeping 

Association 
(ApiArab), Bulgaria  

15:20-15:40 Improving Beekeeping Sustainability in the 
United Arab Emirates (UAE) 

Ihsan Abu Alrub 
ADAFSA, UAE 

   

15:40- 16:00 
Coffee Break 

& Poster Session  

 

CHAIR: Eihab Fathelrahman 
Hall A 

CHAIR:  Ahmad Al Khazim Al Ghamdi 
Hall B 

 

16:00- 16:20 

Utilization of Cladophora glomerata extract 
nanoparticles as eco‑nematicide and enhancing the 
defense responses of tomato plants infected by 
root-knot nematode (Meloidogyne 
Javanica)  

Rehab Yassin Ghareeb  
Arid Lands Cultivation 
Research Institute, 
Egypt 

15:40-16:00 

Eucalypt in the Tunisian arid region: diversity 

and valorization for honey production 

Ezzeddine Saadaoui 
University of Carthage, Tunisia 

 

  

16:20-16:40 

A Review of Technological Advancements in Early 
Detection & Sustainable Management Practices of 
Red Palm Weevil in the MENA Region 

Vishnu Bhadran  
Khalifa University, 
UAE 

16:00-16:20 
Native Plants of the UAE and their Relevance 

for Bees and Honey Production 

Marina Tsaliki 
Landscape Agency, UAE 

16:40-17:00 

Impacts of Optimal Integrated Pest Management on 
Pest Damage and Social Benefits in an Arid Country.
  

Ibtisam Al Abri 
(Virtual) 
Sultan Qaboos 
University, Oman 

16:20-17:00 

Discussion  

17:00-17:20 
One Health contributions toward effective 
responses to Coronavirus infections, ADAFSA 
experience 

Abdelmalik Khalafalla 

ADAFSA, UAE 
WORKSHOP: Food Supply Chain 

Elhadi M. Yahia, 
(Virtual) 

Hall B 17:20-17:40 
Dietary Risk Assessment of Pesticide Residues in 
Some Commonly Consumed Fresh Vegetables 

Neveen Agamy 
Alexandria University, 
Egypt 

17:40-18:00 
Coronavirus disease (COVID-19) pandemic impacts 
public health and food security of Animal Industry 
in Jordan 

Raed Al-Atiyat  
University of Jordan, 
Jordan 

17:15-20:15 

Postharvest technology and handling of 

perishable produce 

Elhadi M. Yahia, 
(Virtual) 
Autonomous University of 

Querétaro, Mexico 18:00-18:10 Discussion 

DAY 2: 24 Nov 2021 

PARALLEL SESSION 2: Artificial Intelligence applications in 
Agriculture  

CHAIR: Hamad Karki 
Hall A 

PARALLEL SESSION 2: Food Supply chain 
CHAIR: Elhadi M. Yahia 

Hall D 

PARALLEL SESSION 2: Bee &Honey Production 
Value-added procedures and products for arid-land beekeeping 

CHAIR: Dr Dany El –Obeid 
Hall B 

PARALLEL SESSION 2: Genetic improvement of honeybees for 
hot arid environments 

CHAIR:  Ahmad Al Khazim Al Ghamdi 
Hall C 

Time   Speaker  Time   Speaker  Time   Speaker  Time   Speaker  

9:00-9:35 Invited speaker: Artificial 
intelligence from the Cloud 
to the field (and back): 
challenges and opportunities 

Manuel Roveri, 
Dipartimento di 
Elettronica, 
Informazione e 
Bioingegneria, 
Italy 

9:00-9:35 Invited speaker: Food 
Losses and Waste 
Prevention to Improve 
Food Security in the Region 

Elhadi Yahia, 

Autonomous 
University of 
Querétaro, Mexico 

9:00-
9:20 

Bees and honey in the 
exploitation of arid land 
resources: Characterization of 
Apis mellifera Honey from 
Different Botanical and 
Geographical Origins in Egypt 

Yahya Al Naggar 
Martin-Luther-Universität 
Halle-Wittenberg, 
Germany 

9:00-9:35 Invited speaker: 
Sustainable breeding 
strategies for arid 
regions and climate 
change adaptation for 
the honeybee 

Kaspar Bienefeld 
Institute for Bee 

Research Hohen 

Neuendorf, 

Germany 
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9:35-9:55 An eco-friendly greenhouse 
design to cope with global 
environmental changes 

Moustafa Fadel 
(Virtual) 
Agricultural 

Research Center, 

Egypt 

9:35-9:55 Novel authentication 
approach for coffee beans 
and the brewed beverage 
using a nuclear-based 
species-specific marker 
coupled with high 
resolution melting analysis 

Nadia Haider 
AEC of Syria 

9:20-
9:40 

Quantitative and Qualitative 
Improvements in Royal Jelly 
Production 

R. Dall’Olio 
Beesources – beekeeping 
consultany, Bologna, Italy 

9:35-9:55 Heat tolerance 
mechanisms of selected 
local subspecies of Apis 
mellifera L. kept under 
semiarid conditions 

Shahera Zaitoun 
(Virtual) 
Al-Balqa Applied 

University, Al-Salt, 

Jordan 

9:55-10:30 Invited speaker: Creating 
value with big data in 
agriculture - it’s all in the 
workflow 

Roger Lawes, 
CSIRO, Australia 

9:55-10:15 The introduction of 
Blockchain technology for 
improving traceability and 
authenticity of Agri-Food 
supply chains 

Muhannad Alalawi 
Zayed U, UAE 

9:40-
10:00 

An overview of bee venom 
constituents and biological 
activities 

Hesham R. El-Seedi 
Uppsala University, 
Uppsala, Sweden 

9:55-10:15 
Influence of drone 
brood homogenate on 
economically useful 
features of bee families 

Ayupov Dayan 
beekeeping 

company "Ural", 

Russia 

10:30-10:50 Proximal sensing of surface 
water for real-time control 
of pivot irrigation water 
application 

Chandra Ghimire 
(Virtual) 
AgResearch 
Limited, New 
Zealand 

10:15-10:35 Changes in the lipid-
soluble bioactive 
compounds and their 
micellarization during 
postharvest ripening of 
Hass avocado fruit  

Braulio Cervantes Paz 
Virtual  
Universidad Autónoma 
de San Luis Potosí, 
Mexico 

10:00-
10:55 

Lega Company 
Italy 

TBA 10:15-10:35 Development of 
honeybees suitable for 
UAE conditions 
 

Saad Masry 
ADAFSA, UAE  

10:35-10:55 The effects of 
lactobacillus-based 
probiotics on calves’ 
performance and gut 
microbiome 

John Alawneh 
(Virtual) 
Murdoch University, 

Australia 

 10:35:10:55 Genetic improvement of 
honeybees for 
environments under 
climate change 

Rustem 
Abuzarovich 
Ilyasov 
(Virtual) 
Institute of 
Biochemistry and 
Genetics, Russia 

 

10:55-11:15 Coffee Break 
& Poster Session 

CHAIR: Hamad Karki 
Hall A 

CHAIR: Elhadi M. Yahia 
Hall D 

CHAIR: Dany El –Obeid 
Hall B 

CHAIR: Yahya Al Naggar 
Hall C 

11:15-11:50 Invited Speaker: Role of 
agricultural research in 
solving problems and 
supporting the development 
of profitable and sustainable 
agricultural industries  

Rafat Al Jassim, 
(Virtual) 

University of 
Queensland, 
Australia  
 

11:15- 
11:50 

Invited speaker: 
Agriculture sector 
development in 
Kingdom of Saudi Arabia  
 

Sulaiman Al Khateeb 
Ministry of 

Environment Water 
and Agriculture, KSA 

11:15-
11:50 

Invited speaker:  Bee health 
and good adaptation as 
components of sustainable 
beekeeping in a changing 
environment- The safeAgroBee 
Project 

Fani Hatjina 
Institute of Animal Science 
& Department of 
Apiculture, Greece 11:15-11:35 

Factors affecting the 
quality of honeybee, 
Apis mellifera carnica 
drones 

Rasha Adel Salem 
Ministry of 

Agriculture, Egypt 

11:50-12:10 Agritech tools for rapid and 
accurate agricultural 
decision making in New 
Zealand 

Kioumars 
Ghamkhar 
(Virtual) 
AgResearch 
Limited, New 
Zealand 

11:50- 
12:10 

Variability of oil yield and 
its fat-soluble bioactive 
compounds content in 
avocado fruit influenced 
by post-harvest storage 

Braulio Cervantes Paz 
(Virtual) 
Universidad Autónoma 
de San Luis Potosí, 
Mexico 

11:50-
12:10 

Beekeeping sector in Lebanon- 
state of art 
 

Dr. Dany El –Obeid  

Lebanese University, 
Faculty of Agriculture & 
veterinary Science 

11:35-11:55 

Ongoing breeding effort 
on Apis mellifera 
ligustica in Italy 

R. Dall’Olio 
Beesources – 

beekeeping 

consultany, 

Bologna, Italy 

12:10-13:35 Lunch Break 

SESSION 3: Aquaculture 
CHAIR: Abdullah Al-Sadi, 

Hall A 

CHAIRED BY: Elhadi M. Yahia 
Hall D 

CHAIRED BY: Dany El –Obeid 
Hall B 

CHAIRED BY: Yahya Al Naggar 
Hall C 

13:35-14:10 Invited speaker: Parasites, 
Fish and Feeding the World 

Barbara F Nowak 
University of 
Tasmania, 
Australia 
  

13:35-14:10 Invited speaker: Omics 
fields: from lab to field 

Khalid Amiri 
Khalifa Center for 

Genetic Engineering 

and biotechnology, 

UAE  

13:35-
15:35 

Workshop 
2 

Honey 
Tasting 

Nicholas Bishop   
Gian Luigi Marcazzan  
Raffaele Dall’Olio  
Ras Al Khaimah Municipality Honey Program 
Manager for honey quality control by chemical 
and sensory analysis at the Council for 
Agricultural Research and Economics (CREA) in 
Bologna, Italy  BeeSources, Italy 

13:35-13:55 The selection of Varroa 
mite resistant bees in 
the arid zone of Algeria: 
importance of hygienic 
behavior in the local bee 
Apis mellifera intermissa 

Noureddine 
Adjlane 
University 

M'hamad Bougara 

of Boumerdes, 

Boumerdes, Algeria 
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Poster Sessions Will Be During Conference Break Time 

 Poster title Presenter 

Artificial Intelligence applications 
in Agriculture and Food Supply 

Chain 

Hyperspectral imaging and deep learning - a tool for detection and quantification of Clostridium sporogenes spores 
Aswathi Soni (Virtual) 

AgResearch Hopkirk Research Institute, New Zealand 

Towards in-plant estimates of red meat quality parameters using Hyperspectral Imaging 
Sam Hitchman (Virtual) 

AgResearch Hopkirk Research Institute, New Zealand 

   

Biosecurity 

Aspects and Practices of Biological Control Conservation   
Nabil El-Wakeil 

Martin-Luther-Universität Halle-Wittenberg, Germany 

Production of resistant tomato cultivars against Tomato yellow leaf curl virus 
Muhammad Shahid  

Sultan Qaboos University, Oman  

Development of Animals Spatial and Temporal Database Management for Biosecurity Preparedness 
Ahmad Qeshmi 

United Arab Emirates University, UAE 

Fowl adenovirus outbreaks in poultry farms in the Abu Dhabi Emirate, UAE (March to December 2020) 
Hassan Ishaq 
ADAFSA, UAE 

The effect of some commercial disinfectants on bacterial contamination of drinking-water in some poultry farms in Khartoum state, Sudan 
Selma Kamal Ahmed 

Federal Ministry of Animal Resources & Fisheries, Sudan  

Antibiotic profile of cloacal bacterial flora of broiler chicken in Khartoum State, Sudan 
Iman Mohamed Elnasri  

Central Veterinary Research Laboratory, Sudan  

Assessment of antibiotic drugs Residues in bovine milk from smallholder farms in Khartoum State, Sudan 
Ishrage Ibrahim  

Central Veterinary Research Laboratory, Sudan 

14:10- 
14:45 

Invited speaker: Automated 
farming and commercial 
scale R&D 

Stuart Arnold, 
CSIRO, Australia 

14:10-14:30 Effect of Kisspeptin-10 in 
comparison with hCG and 
GnRH in activating the 
reproductive performance 
of Cyprus goat does during 
the outbreeding season 

Talal A. Abdulkareem 
University of 

Baghdad, Iraq 

15:35- 
16:00 

Open Discussion  13:55-15:20 Workshop 3: Selecting 
honeybee drones and 
queens and mating 
under the moon light 

Ahmed Aboud 
Member of Arab 

Beekeeping 

Association 

(ApiArab), Bulgaria 

Hussein Awada 
Member of Arab 
Beekeeping 
Association 
(ApiArab), Lebanon 

14:45-15:20 Invited speaker: Aquaculture 
sector development in 
Kingdom of Saudi Arabia 
 

Ali Alshaikhi 
Ministry of 
Environment 
Water and 
Agriculture, KSA 

14:30-14:50 Food Systems and Supply 
Chain Drives to Combat 
Human Non-Communicable 
Diseases in the United Arab 
Emirates. 

Safdar Muhammad 
United Arab Emirates 

University, UAE 

  15:20-15:30 Open Discussion 

    

15:20-15:40 Parasite fauna of the 
commercially important 
marine fish species in Oman 
 

Najla Al 
Mandhari 
(Virtual) 
Ministry of 
Higher 
Education, 
Research and 
Innovation, 
Oman  

14:50-15:10 Quinoa Plant as an 
Adequate Crop for Food 
Security Under Diverse 
Environmental Conditions 

Abdulrahman 
almoshileh 
Qassim University, 
KSA 

WORKSHOP    

15:40-16:40 Aquaculture production and 
establishing small fish 
farming projects. 

Ali Alshaikhi    
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Antibiotic residues in broiler meat in Khartoum State, Sudan 
Salma Osman  

Central Veterinary Research Laboratory, Sudan 

Assessment of bacterial contamination in drinking water sources in Khartoum/ Sudan 
Muna Ahmed Elkhalifa  

Central Veterinary Research Laboratory, Sudan 

Seroprevalence and Geographic Distribution of Camel Brucellosis in Kordofan States, Western Sudan 
Maha. I. Khojaly 

Central Veterinary Research Laboratory, Sudan 

   

Food Supply Chain 

Identification of lipid-soluble bioactive compounds in Hass avocado fruit during ripening using high pressure liquid chromatography coupled to mass spectrometry Rolando Mendoza-Zuniga (Virtual) 
Universidad Autónoma de Querétaro, México 

Identification, characterization and quantification of lipids and fatty acids in avocado fruit (Persea americana Mill, Var Hass) at different stages of maturation and 
ripening, using thin layer and gas chromatographies 

Evelyn Regalado (Virtual) 
Universidad Autónoma de Querétaro, México 

Lipids and phytochemicals in avocado (Persea americana Mill.) fruit by-products during fruit ripening 
Pablo Allan Rodriguez (Virtual) 

Universidad Autónoma de Querétaro, México 

Methanolic extracts of avocado (Persea americana var. Hass) fruit mesocarp induce cytotoxicity of colon cancer cells 
Gloria Y. Gutierrez-Silerio (Virtual)  

Universidad Autónoma de Querétaro, México 

Carotenoid stability in oleogels with candelilla wax 
CLAUDIA INES VICTORIA (Virtual) 

Universidad Autónoma de San Luis Potosí, México 

Autonomous Pollination & Autonomous Red Palm Weevil Detection 
Mohammad Almoosa 

CODE Three Fourteen Technologies LLC, UAE 

Camel milk; An amazing superfood for diabetes and antiviral infections 
Taherah Mohammadabadi 

University of Khuzestan, Iran 

Camel milk: New horizons for development of fermented dairy products 
Bhawna Sobti 

UAE University, UAE 

Breeding practices for different sheep breeds in the Abu-Dhabi Emirate, UAE 
Mohammad J Tabbaa 

University of Jordan, Jordan 

   

Aquaculture 
Replacement of fishmeal by microalgae and pea protein concentrates with or without phosphorus supplementation in diets for juvenile rainbow trout 
(Oncorhynchus mykiss) 

Ebtehal El-Sayed Hussein  
Menoufia University, EGYPT 

   
Bees & Honey Production 

Antibacterial activity and chemical composition of Moroccan propolis from arid states rich in the endemic plant species of Euphorbia echinus 
Chakir Amina 

Cadi Ayyad University, Morocco 

Developing Varroa destructor mite Anderson & Trueman in the local bee colonies Apis mellifera sahariensis in the Saharan zone of Algeria 
Noureddine Adjlane 

University M’hamed Bougara of Boumerdes, Boumerdes, Algeria 

Characterization of Sider honey using pollen analysis collected from Shapoah, Yemen 
Mohammed Alsharhi (Virtual) 

Faculty of Agriculture and Veterinary Medicine, Yemen 

Comparative efficacy of different essays to evaluate Hygienic behaviour of Apis mellifera ligustica against Varroa destructor 
Muhammad Asif Aziz 

Pir Mehr Ali Shah Arid Agriculture University, Pakistan 

Honeybee keeping in Gaza Gaps and potentials 
Ahmed Abu Shaban 

Al Azhar University – Gaza 

Development of honey quality grading model for optimizing market value and quality honey production potential 
Ammara Blouch 

National Agricultural Research Centre, Pakistan 

Diagnosis of the Varroa parasitic mites: Morphological characters, morphometric analysis and molecular gene markers. 
El Sayed. M. El-Banhawy 

National Research Centre (NRC), Egypt 

Quality of honey is affected by plant natural products of Palestinian flora 
Rami Al-Qaisi 

Al-Quds University, Palestine 

Conservation and well management of wild plant habitats visited by honeybees 
Khaled Sawalha 

Al-Quds University, Jerusalem, Palestine 

Biochemical and nutritional evaluation of bee pollen, bee bread and royal jelly and application in functional fermented dairy products 
Amira M.G. Darwish 

City of Scientific Research and Technological Applications (SRTA-
City), Alexandria, Egypt 



 
                                                13 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

Abstracts—Biosecurity Session  

 

Transboundary Animal Disease Spread Simulations and Cost-Benefit Analysis of their Control Strategies - 
the Case Study of Foot and Mouth Disease 
 
Eihab Fathelrahman 
Department of Agriculture and Veterinary Medicine, United Arab Emirates University 
Email: eihab.fathelrahman@uaeu.ac.ae  
 

Livestock biosecurity refers to procedures, measures, and strategies designed to protect the animals’ population 

against the harmful biological or biochemical substances. According to the Food and Agriculture Organization (FAO), 

the United Arab Emirates livestock production and import of live animals have expanded significantly in the last few 

decades. For example, the number of sheep and goats produced in the country more than doubled, to reach more than 

5 million heads in 2019. This research objective is to evaluate the UAE livestock sector current economics and the 

biophysical capacity as a step to prepare the Epidemiology and Economic simulations and scenarios of biosecurity 

threats’ consequences. This research analyzed existing animals’ diseases such as Foot and Mouth Disease (FMD) 

Peste des petits ruminants (PPR) for small and their spread using modelling to simulate their spread consequences. 

This approach has been used to identify the most appropriate models suitable for UAE conditions including livestock 

production and live animals trade. The research tasks include primary and secondary data collection, biosecurity 

simulations to identify and use the lessons learned from such inputs by government authorities, as well as farm 

managers and trade agencies. The research simulates animal disease spread and monitor the biological, physical and 

the economic impacts of such disease spread. The ultimate output of the research is to summarize and disseminate 

findings and lessons learned from defining the optimum animal protection strategies (e.g. surveillance, controlled 

vaccinations, quarantine, hygiene, disinfection, and disposal of diseased or dead animals, if needed). Such strategies 

are under consideration to benefit decision makers for a better country’s preparedness policy as well as research 

community in the country.  This research team conducted this research are experienced team members in livestock 

production and trade economics and policy analysis, epidemiology, and animal sciences in the UAE and abroad. 

Scenario applied an intensive vaccination program reduced the disease duration from about 2 months to 29 days. 

Large number of animals become vaccine immune, and the cost of such program is estimated to be about 9 million 

dirhams. 

Keywords: Biosecurity Threats; Animals Diseases Simulations, Foot and Mouth Disease Cost and Benefits of Control 

Strategies 
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Plant diseases threatening food security in the Arabian Peninsula 

Abdullah Mohammed Al-Sadi 
College of Agricultural and Marine Sciences, 

Sultan Qaboos University, Oman, +96899424633 
alsadi@squ.edu.om 

  
 

The Arabian Peninsula is an arid region of the world. Several wild plants are distributed in mountains, deserts, and 

plains, including may types that are native to this part of the world. In addition, there are a number of native fruit crops, 

such as date palms, that have been grown in this region since ancient times. The rapid expansion in agricultural area 

during the last four decades has been accompanied by the import of new cultivars of vegetable crops, fruit crops and 

ornamental plants. In addition, the import of different types of fertilizers, soils, potting media and plant seedlings has 

increased dramatically. This has led to the introduction of many new fungal, viral, and prokaryotic pathogens into this 

region. Several reports indicated that many of these pathogens resulted in substantial yield losses, not only in their 

original host plants, but also in several crops and native plants grown in this region. This work will summarize the main 

fungal, viral, and prokaryotic pathogens causing diseases in plants in the Arabian Peninsula, with a special focus on 

diseases of economic crops in Oman. Our research findings on the etiology of these diseases, potential ways of entry 

and spread, their impact on food security and plant diversity, mechanisms of interaction with host plants, and evolution 

of pathogens will be presented. In addition, a special focus will be on the sustainable management of plant diseases 

using chemical methods, biological control, and genetic engineering. 
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Development of Plant Biosecurity Curriculum for College Students: Roles and Responsibilities in 

Agricultural Biosecurity 

 

Tahir Rashid, Department of Agriculture, Alcorn State University 
Lorman, MS, USA. Email: trashid@alcorn.edu  
 

The increased economic globalization, human movement across borders and climate change have 

heightened the risk of introduction of the exotic pests and diseases into the new areas. The introduced 

pests may present significant challenge and threat to the agricultural and forest systems in their new 

habitat due to the absence of their natural limiting forces that could include climatic conditions and/or 

natural enemies. These interactions could contribute to provide favorable conditions to the pest 

populations to become established in the new environment. To better safeguard the national agricultural 

and forest resources and to understand and interpret government regulations and policies it is essential 

to prepare a task force by training college students in issues of plant biosecurity, plant health policies and 

regulations, and pest identification, monitoring and management programs by using current technologies.  

This presentation outlines the importance of providing plant biosecurity training in undergraduate and 

graduate degree programs, and the significance of partnerships established between the higher 

educational institutions and the USDA APHIS-PPQ (US Department of Agriculture, Animal and Plant Health 

Inspection Service-Plant Protection and Quarantine) to develop a plant biosecurity curriculum that would 

include plant health policies and regulatory activities.  

 

Keywords: Plant biosecurity, Exotic pests, College curriculum, Quarantine 
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The new OIE World Animal Health Information System (OIE-WAHIS): Role in the data intelligence 

network 

1Dr Paolo Tizzani, 1Dr Lina Awada, 1Natalja Lambergeon1, Dr Jean Philippe Dop, 1*Dr Peter Melens,  
Presenting author: *Dr Peter Melens   email: p.melens@oie.int 
1OIE World Organisation for Animal Health – Paris 

 

The World Animal Health Information System (WAHIS) was developed by the World Organisation for Animal Health 

(OIE) in 2005 as a tool to support its members and the worldwide community in the monitoring and control of animal 

diseases, including zoonoses and emerging diseases, in the most transparent way and using open access principles. 

It contains only official information notified by OIE Members as part of their Membership duties and validated and 

disseminated by the World Animal Health Information and Analysis Department (WAHIAD). The system was renovated 

to respond to the challenges and evolutions of the new digital era and demands from OIE Members and society. The 

first release of OIE-WAHIS was launched in March 2021.The new OIE-WAHIS positions itself as the reference data 

base for highly impacting animal diseases. It features extended data mining, customisable data queries and enhanced 

mapping and data visualisation capabilities. Dashboards enable users to follow the spatial and temporal dynamics of 

diseases. Analytic capabilities are enhanced by the possibility to extract collected data since 2005 in a wide range of 

formats, facilitating data sharing and the use of data for the analytical purpose outside OIE-WAHIS. Globally, the spread 

of animal diseases poses a threat to animals and public health, food security, economic and rural development. By 

providing a better understanding of the distribution, impact and dynamics of animal diseases, OIE-WAHIS enables 

rapid risk assessment and decision making, such as the implementation of measures to curb the spread of diseases 

and reduce their consequences. Thanks to official information provided by OIE Members and some additional non-

Members, OIE-WAHIS is an important component of the global control of animal diseases including zoonoses. To 

increase even more the OIE-WAHIS role, it is important to build bridges with other databases through interoperability 

that will enable OIE-WAHIS to become an essential element of the artificial intelligence network. Linking the data to 

external databases will increase the value of OIE-WAHIS data and would enable OIE-WAHIS to become a pillar of the 

big data approach. This presents an overview of the new functionalities of OIE-WAHIS and emphasizes its role in the 

context of the data intelligence network.  

Key words: animal health data, data intelligence, data analysis, one health 
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Collaboration between Veterinary Services and Law Enforcement to Prevent and Tackle 

Agro-Crime and Agro-Terrorism 

Dr. Daniel Donachie 
Emergency Management, Preparedness and Resilience Department, World Organisation for Animal Health (OIE) 
Email address: d.donachie@oie.int 
 

 

COVID-19 exposed society’s vulnerability to biological emergencies, including those that stem from criminal or terrorist 

intent. Many of the lessons identified from COVID-19 can be applied to the animal health domain, which is at risk of 

agro-crime and agro-terrorism. Biological threats can have important consequences on animal health and welfare, 

public health, economies, and biodiversity. The OIE is currently partnering with the Food and Agriculture Organization 

of the United Nations and the International Criminal Police Organization in a project, supported by the Weapons Threat 

Reduction Programme of Global Affairs Canada, to sustainably build resilience against animal health emergencies 

resulting from agro-terrorism and agro-crime.  

As part of the project, a virtual workshop on agro-crime was held in July 2020 with the purpose of bringing law 

enforcement agencies and veterinary services together to 1) share their experiences of dealing with agro-crime, 2) to 

identify challenges to collaboration between the two sectors and propose solutions to those challenges and 3) identify 

key elements that could form a roadmap to guide partnerships between security and animal health. The workshop 

brought together 17 OIE Member Countries and had 43 participants including 16 from Law Enforcement, 25 from 

Veterinary Services, 1 from the private sector and 1 from public health. The workshop was able to meet its objectives 

and participants left wanting to strengthen collaboration between law enforcement and veterinary services.  

This presentation will describe the outputs of this workshop, the overall project, and demonstrate how through 

collaboration, law enforcement agencies and veterinary services can benefit from each other’s expertise, thereby 

strengthening their preparedness for all emergencies, regardless of cause, and contribute to strengthening global 

health security. The outputs of this workshop can also inform biothreat reduction policy at the national, regional, and 

global levels.  

 

Keywords: Veterinary services, agro-crime, agro-terrorism, law enforcement 
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Biosecurity Practices among Veterinarians in the United Arab Emirates: A Self-Reported Cross-Sectional 

Survey 

Ihab Habib*, Zainab Alshehhi 
Veterinary Public Health Research Laboratory, Department of Veterinary Medicine, College of Agriculture and 
Veterinary Medicine, United Arab of Emirates University, Al Ain P.O. Box 1555, United Arab Emirates. 
*Corresponding author: i.habib@uaeu.ac.ae   

 

This study was conducted to assess zoonotic disease management and infection control practices (ICPs) among 

veterinarians in the United Arab Emirates (UAE). A questionnaire was developed in SurveyMonkey, an online tool, and 

was distributed by email during February-May 2020 to 470 veterinarians practicing across the UAE. A total of 110 

individuals completed the survey, giving a response rate of 23.4%. Results indicate that reported hand hygiene, sharps 

management, barrier or isolation practices, and choices for personal protective equipment (PPE) varied among 

practitioners. The majority (>75%) of veterinarians in all practice types reported always washing of hands before eating, 

drinking, or smoking at work. The survey revealed that 19% and 10% of the large and small animal veterinarians, 

respectively sterilized and reused disposable needles. Majority of veterinarians (75% to 80%) among all practices 

indicated predisposal recapping of the needles.  A majority of small animal veterinarians (90%) reported isolating the 

animals and removing outwear before any contact was made with other animals. However, only about half (55%) of 

the large animal respondents reported always isolating the animal or sterilizing the equipment before use. Fewer than 

half of the large animal (35%) and mixed practice (44%) veterinarians indicated they would always be limiting human 

contact with the animal of concern. All of the small animal veterinarians reported full compliance with PPE while 

performing surgery and necropsy. Among large animal veterinarians, 44% reported not using respiratory or eye 

protection when aiding with parturition or handling conception products. Failure to use appropriate PPE when handling 

blood samples was the second most common noncompliant practice among large animal (39%) veterinarians and 

mixed practice (41%) respondents. Our study indicates a need for continuous education regarding ICPs in the 

veterinary community in the UAE. A better awareness of the risk of zoonotic disease exposure and options of risk 

management and liability issues could drive the adoption of infection control practices. 

 

Keywords: Infection control, Biosecurity, Veterinary Public Health 
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UAE National poultry sector portal 

(A bird view data collection and decision support system for biosecurity management and maintenance) 

Moustafa Fadel1*; Farag Sallabi2 and Ahmed Hussain3 
1 Biosystems Engineering Department, ARC, Egypt, 2 Department of Computer and network engineering, UAEU, 3 
Department of Aridland Agriculture, College of Food and Agriculture, UAEU. 
*Corresponding author: Faddello2050@gmail.com 
 
 
 

Biosecurity of the poultry production sector represents a cornerstone in the protection of animal wealth and the 

investments in this active sector while preventing the spread of biohazards to consumers as well as the surrounding 

communities. The major objective of this research is to develop a national portal for the poultry sector in the UAE to 

provide a dynamic data collection system to allow decision-makers to have a real time view of the whole sector to 

utilize it as an early warning system and a disaster management system as well. The portal was developed and hosted 

by UAEU servers, its structure is divided into back end and front ends. The front end includes windows and menus 

used by end-users who are operators or managers of poultry farms.  Users should define and register the following: 

Supplier list; Veterinarians; Manufactures' list and technicians' list. Additional windows include daily cleaning (materials 

and vendors); Feed details (brand, batch number and vendor); Flock entry data; Daily inspection results; Veterinary 

visits; Litter removal; Electromechanical failures; Vaccination; Visitors; Rodents and pest management; Maintenance 

and Flock exit. On the other hand, the backend is built to host a central database to accumulate daily information about 

the licensed poultry farms in the country and linked to a GIS map. The analysis tools in the ArcGIS provide portal 

administrator the power to understand the national biosecurity situation in this sector and use different layers of 

information from other resources to manage potential outbreaks organize the sector by suggesting future farms' 

location or manure routing to protect residential areas from biological risk. Decision-makers may use analysis results 

to organize the sector to manage outbreaks in early stages and plan the future extension of the commercial operations 

considering the vigorous population growth and urban expansion in the country. 
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A Review of Technological Advancements in Early Detection & Sustainable Management Practices of Red 

Palm Weevil in the MENA Region 

 

Vishnu Bhadran*, Vidya Sudevan and Hamad Karki  
Department of Mechanical Engineering, Khalifa University of Science and Technology, P.O. Box 127788, Abu Dhabi, 
United Arab Emirates  
E-mail of the corresponding author*: vishnu.bhadran@ku.ac.ae   
 

Date palm, commonly considered as the symbol of prosperity in the Arab World, is an ancient and most widely cultivated 

tree in the Arab homeland. In the Middle Eastern and North African (MENA) countries, it is ordained as a major part of 

their heritage and is commercially important in their life. The pre-eminence of the date palm prevailed because the 

production of other fruits is limited in the extreme and arid environment. Red Palm Weevil (RPW) presents a significant 

challenge for palm trees because visible signs and symptoms of weevil attack appear only when it is too late to save 

the trees. The extensive area of palm tree plantation and geographical limitations make the early detection of the palm 

weevil a remarkable challenge. RPW has invaded Middle East and several countries of the North Africa during the last 

three decades resulting in enormous financial losses. Ineffective management practices to counter weevil infestations 

have significantly shorten the life of the palm cultivators. In the past few years, many countries in the region especially 

UAE have carried out massive efforts to overcome this situation by introducing advance technologies and have invested 

heavily to identify a sustainable and economic solution to preserve and protect the date palm sector. To combat against 

the obvious threat that destroys the economy, countries from the MENA region have already joined hands to eradicate 

the pests.  

This paper aims to review the most effective early detection methods to identify red palm weevil using recent 

technological advancements like acoustic monitoring, visual-thermal screening methods for quick and effective 

treatment of infected trees with RPW infestations. It also summarizes the most modern and successful state-of-the-art 

practices, cost-effective approaches and advanced measures undertaken to monitor and control the palm tree 

infestation in the MENA region. The advantages and future potential of the advanced early pest detection techniques 

in combination with conventional methods of RPW management are highlighted.  

Keywords: Red palm weevil, Date palm infestation, Sustainable management practices, Robotics 
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Utilization of Cladophora glomerata extract nanoparticles as eco‑nematicide and enhancing the 

defense responses of tomato plants infected by root-knot nematode (Meloidogyne 

Javanica) 

 
Rehab Y. Ghareeb1*, Hanan Alfy2, Antwan A. Fahmy3, Hayssam M. Ali4 and Nader R. Abdelsalam5 
1 Plant Protection and Biomolecular Diagnosis Department, Arid Lands Cultivation Research Institute, The City of 
Scientific Research and Technological Applications, New Borg El Arab, Alexandria 21934, Egypt.  
2 Plant Protection Research Institute, Field Crop Pests Department, Agricultural Research Center, Giza 12627, Egypt.  
3 BiotechnologyDep, Faculty of Agriculture, Ain Shams University, Ain Shams 13766, Egypt.  
4 Botany and Microbiology Department, College of Science, King Saud University, P.O. Box 2455, Riyadh 11451, Saudi 
Arabia.  
5Agricultural Botany Department, Faculty of Agriculture (SabaBasha), Alexandria University, Alexandria 21531, Egypt.  
*Corresponding author  reyassin_ghareeb@yahoo.com 
 
 

Tomato (Solanum Lycopersicum L.) is an important vegetable crop that belongs to the family Solanaceae. Root-knot 

nematodes reflect the highly critical economically damaging genera of phytoparasitic nematodes on tomato plants. The 

eco-nematicide activity of freshwater green macroalga Cladophora glomerata aqueous extract and their synthesized 

silver nanoparticles (Ag-NPs) against root-knot nematodes Meloidogyne javanica was investigated on infected tomato 

plants. The aqueous extract from C. glomerata was applied against the root-knot nematodes besides the 

biosynthesized green silver nanoparticles with 100, 75, 50, and 25% (S, S/2, S/3, S/4) concentrations. To investigate 

the plant response toward the Green Synthesized Silver Nanoparticles (GSNPs) treatment, expression profiling of 

Phenylalanine Ammonia-Lyase (PAL), Poly Phenol Oxidase (PPO), and Peroxidase (POX) in tomato were examined 

using Quantitative Real-Time PCR (Q-PCR). The results indicated that GSNPs from C. glomerata exhibited the highest 

eco-nematicide activity in the laboratory bioassay on egg hatchability and juveniles (J2S) mortality of M. javanica 

compared with the chemical commercial nematicide Rugby 60%. Also, results showed a significant reduction in galls 

number, egg masses, females per root system/plant, and mortality of juveniles. The results of PAL and PPO enzyme 

expression for the control plants remained relatively stable, while the plant inoculated with nematode M. javanica as 

well as the activity of genes in scope was increased from 14 to 28 days after nematode inoculation. These activities 

were improved in inoculated plants and treated with C. glomerata extract, and their green syntheses of Ag-NPs and 

the other plants treated with Rugby 60% (4 mL/L). The most remarkable activities of the three enzymes were evident 

after 14 days after the nematode inoculation. It can be concluded that the green synthesized nanoparticles using C. 

glomerata could be used as potent nematicides against M. javanica which induces the immune system to defend 

against nematode infection. 

Key words: Macroalgal extract, Root knot Nematode, Tomato, Immune response system. 
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Impacts of Optimal Integrated Pest Management on Pest Damage and Social Benefits in an Arid Country.  

Ibtisam Al Abri1 and Badriya Al Hinai2 
1Natural Resource Economics Department, Sultan Qaboos University, Oman 
2Economist, Ministry of Economy, Oman 
*Corresponding author: ialabri@squ.edu.om 
 

 

The pomegranate tree is one of the most important crops in Oman, given the exceptional quality of Omani 

pomegranates and the continuous high demand. Omani pomegranate is facing threats from pests that are seriously 

affecting production as well as the livelihood of hundreds of farmers who are dependent on its cultivation. Efforts have 

been made in the country to both improve the productivity of this crop and mitigate the risks associated with cultivating 

it. To manage the spread of pests and to mitigate their financial and economic losses, an integrated pest management 

(IPM) program has been implemented to suppress the pest populations. The first objective of this study was to develop 

a stochastic dynamic bioeconomic model to obtain the optimal pest control strategy for pomegranate butterfly and 

optimal replanting age of pomegranate trees after the first pest infestation. The second objective was to investigate 

different scenarios of pest status and agro-tourism value. This study is the first attempt to consider the benefits of agro-

tourism in the management of agricultural pests. It is also the first study that drives a stochastic dynamic bioeconomic 

model to analyze a resource in Arabian countries. The study aims to inform policymakers about the best strategy to 

maximize socio-economic welfare. Considering the literature on this context, the study is a unique case where the 

government undertakes pest control on behalf of pomegranate growers. Results of this study indicate that it is optimal 

to increasingly invest in pest management to mitigate the risk of pests, thus reducing pomegranate fruit losses. 

However, scenario analysis shows that the current pest management actions by the government are not sufficient to 

maximize the net benefit from pomegranate cultivation. In addition, the agro-tourism benefits associated with 

pomegranate trees are found to have a considerable positive influence on the economic and social value of 

pomegranate cultivations. These findings imply the need for the introduction of effective educational programs to 

ensure that pomegranate growers are fully aware of pest-resultant damages in order to align socially and privately 

optimal decisions, thus minimizing externality costs.  

Keywords: Pest Management; Agro-tourism, Social Benefits; Pomegranate, Stochastic Dynamic Model.  
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“One Health” contributions toward effective responses to Coronavirus infections; ADAFSA experience 

 
Abdelmalik Khalafalla*, Zulaikha Al Hammadi, Hassan Ishag and Salama Al Muhairi 
The Veterinary Laboratories Division, Abu Dhabi Agriculture and Food Safety Authority, Ab Dhabi, UAE 
Presentation Type: Indicate  
Corresponding: abdelmalik.khalafalla@adafsa.gov.ae  
 

“One Health” (OH) is an important concept that aims to bring together human, animal, and environmental health. In 

this context, the UAE has set up national bodies within or supported by the government to provide an OH approach to 

zoonoses and emerging infections that have been operating since 2015. In Abu Dhabi, Middle East Respiratory 

Syndrome Coronavirus (MERS-CoV), Crimean-Congo Haemorrhagic Fever (CCHV), anthrax, rabies, and brucellosis 

are managed through the Department of Health and Abu Dhabi Agriculture and Food Safety Authority (ADAFSA) under 

National Emergency Crisis and Disasters Management Authority (NCEMA) established in 2007.  An OH approach for 

MERS-CoV prevention and control has been implemented since the early discovery of the disease in 2012. It is 

associated with improvements in coordination, joint outbreak response rates, and diagnostic capacity. ADAFSA, in 

collaboration with the Department of Health (DOH), investigated the MERS-CoV infection events in humans linked to 

infected camels, determined the diversity of the virus in dromedary camels based on full-genome sequencing, 

participated in testing human samples for SARS-C0V-2, animal samples including camels, sheep, goats, cattle, dogs 

and cats as well as environmental and food samples. More than 95,000 samples were tested by ADAFSA up to August 

2021. ADAFSA laboratories were among of the first veterinary laboratories in the world that have managed to test 

human samples and adapt to the emergent situation effectively and provided high-quality results without impacting the 

normal duties of the employees and the management. This presentation will discuss lessons learned from 

implementation of the OH approach.  

Keywords: One Health; contributions; coronavirus infections; ADAFSA experience 
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Dietary Risk Assessment of Pesticide Residues in Some Commonly Consumed Fresh Vegetables 

Neveen Agamy,1*, Nehad Khaled 2, Ashraf El Marsafy3, Nadia Abou. El Ela4, Doaa Tawfik1  
1 Department of Nutrition, High Institute of Public Health, Alexandria University, Egypt. 2 Department of Nutrition, 
Allied Medical Sciences-Pharos University. 3Central Laboratories Residue Analysis of Pesticides and Heavy Metals in 
Food (QCAP), Agricultural Research Center, Ministry of Agriculture, Egypt. 4 Vector Control and Pesticides Risk, 
Department of Tropical Health, High Institute of Public Health, Alexandria University, Egypt. 
 *Corresponding author: neveenagamy@alexu.edu.eg 
 

A total of 18 Vegetable samples were collected from the local market during November and December 2019. Selection 

of fresh vegetables was based on their popularity and consumption at all socioeconomic levels. Samples were 

subjected to pesticide residue analysis using multi residues standard method (QuEChERs). The determination of 

residues was carried out using GC-MS/MS and LC-MS/MS. Samples were analyzed using an accredited method that 

is capable of quantifying 450 pesticide residues from different pesticide groups. Thirty one pesticides were detected in 

all analyzed samples. Overall, 22.22% (4 samples) had no detectable residues while 77.77% (14 samples) had 

detectable pesticide residues of which 61.11% (11 samples) were contaminated at levels above the Maximum Residue 

Limits (MRLs) and 16.66% (3 samples) had residues below the MRLs. The highest contamination was observed in 

lettuce followed by cucumber and pepper (100%, 66.67and 66.67%, respectively) where 16.66% of cucumber and 50% 

of pepper samples had pesticide residues higher than their MRLs. The hazard index (HI %), representing the long – 

term risk assessment was in the range of 0.013074%– 0.115049% in lettuce samples, 0.016346% - 8.173077 % in 

cucumber samples and 0.012529%– 1.294647% in pepper samples of the acceptable daily intakes (ADI's.) The highest 

exposure was observed for the fungicides, carbendazim and propamocarb in lettuce and cucumber samples, 

respectively and the insecticide fipronil in pepper samples. Overall, in this study the ADI's of the different pesticides 

from vegetable consumption may not cause a public health hazard, as hazard risk index (HRI )% value less than 100% 

is considered as safe for human health.  

Key words: pesticide residues, vegetables, Egypt, risk assessment, monitoring. 
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Coronavirus disease (COVID-19) pandemic impacts public health and food security of Animal Industry in 

Jordan 

Raed M Al-Atiyata and Mohmmad J Tabbaab 
aDepartment of Animal Production, Mutah University, Karak 61710, Jordan, 
bDepartment of Animal Production, School of Agriculture, the University of Jordan, Amman, Jordan. 
Corresponding author: ratiyat@mutah.edu.jo 
 

This study aimed to highlight the negative impact of the COVID-19 pandemic on the Jordanian animal industry, with 

special attention to the animal industry's public health and food security. Two E-surveys utilizing the Google Form® 

questionnaire were designed and conducted to get responses from the Animal industry in Jordan. The first E-survey 

was prepared to measure the impact of COVID-19 on the animal sector by getting the responses of randomly selected 

140 farmers. The second was prepared to measure the impact of COVID-19 on the policy by bringing responses from 

animal industry experts who preselected based on their national and international records in the field. The surveys 

were executed during the period from 15/4/2020 to 15/6/2020 and the data were subjected to different statistical 

analyses considering the demographic characteristics of farmers and experts. The results showed those farmers' 

demographic characteristics influenced the response towards COVID-19 impacts on the industry. The farmers of the 

age class of 35-45 years who lived in the South region of Jordan and raising their animals under the intensive production 

system had more awareness and knowledge about COVID-19, and the best management and hygienic practices 

required. Other farmers who had limited knowledge and awareness reported a more negative impact on their 

businesses. On the other hand, the experts' demographic characteristics did not show any relation with their responses 

towards COVID-19 impacts on the industry. The farmers of various demographic characteristics were facing financial 

risks ranging from debt to bankruptcy. The experts stated that the world and Jordan could mitigate the COVID-19 

devastating socioeconomic and health impacts considering timely, targeted, and prioritized policies and strategies. A 

recommendation was suggested for applying digital technologies in anticipating problems and mitigating temporary 

shortages, and building food chain resilience to avoid similar situations in the future at global and country levels.  

Keywords: Coronavirus, Animal food chain, awareness, resilience, policies and strategies. 
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Abstracts— Artificial Intelligence applications in Agriculture Session 

 

“Artificial intelligence from the Cloud to the field (and back):  

challenges and opportunities” 

 

MANUEL ROVERI 
Dipartimento di Elettronica, Informazione e Bioingegneria 
Politecnico di Milano, Italy 
manuel.roveri@polimi.it  
 

Advances in embedded systems and communication technologies and the availability of low-cost sensors paved the 

way to a pervasive presence of Internet-of-Things (IoT) applications in smart agriculture as well as in services and 

applications impacting on almost every aspect of our everyday life. From a technological point of view, the expected 

trend is to have tens of billions of objects connected to the IoT by 2025 which will lead to an extremely high volume of 

data to be acquired, transmitted and processed. Interestingly, IoT applications and systems rely on Cloud Computing 

to process, analyze, and store the data acquired by the IoT units. Unfortunately, such an approach, requiring to transmit 

to the Cloud all the acquired data for storage and processing, implies the availability of a large transmission bandwidth 

as well an increase in the latency in the decision-making processes (a crucial aspect when decision must be taken 

locally in smart agriculture systems). To address these issues, the processing (and, in particular, the intelligent 

processing) must be moved from the Cloud to the IoT units running on the field to prolong the system lifetime and 

guarantee Quality of Service and application credibility. The aim of this talk is to explore challenges and opportunities 

of designing and deploying IoT units endowed with intelligent mechanisms able to support low decision-making 

latencies, self-adaptation, low energy consumption, communication efficiency as well as enforce privacy and security. 

Examples of intelligent IoT systems operating in the field of environmental-monitoring applications and wildlife tracking 

and recognition will be provided. Finally, the talk will draw the open research and technological questions in the field. 
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Creating value with big data in agriculture – it’s all in the workflow 

 

Roger Lawes 

Roger.Lawes@csiro.au 

 

Agricultural production systems are extremely complex. The inputs required to grow particular crops need to be moved 

across vast landscapes. Commodities produced by farmers need to be planted, managed, harvested, transported, and 

marketed. In cropping systems, each year, logistical decisions must be made by farmers, agronomists, retailers, seed 

companies, fertiliser companies and grain handling companies. Multiple organisations are involved in planting, 

harvesting and transporting a crop to market, and few of these organisations are vertically integrated. In the agricultural 

sector, horizontal integration and expansion are more common than vertical integration across the supply chain. Each 

horizontal entity has a dependency on, and requires insight from, other entities to plan their annual operations. This 

poses unique challenges to the world food supply. At present, vast areas of land are farmed, without real time, or 

predictive logistical information. For example, information at regional and national scales on what crops are grown and 

how much they are likely to produce enables grain handlers and fertiliser companies to plan their operations. Grain 

handlers require this information prior to harvest with relation to particular silos and handling facilities. Fertiliser 

companies require this information before crops are sown to arrange manufacture, shipping and transport of 

product. At the farm and field level, farmers are interested in understanding how much rain may fall during the 

cropping, to help estimate how much crop they can grow and decide on plantings and crop marketing plans.  Here, we 

describe the Australian Graincasttm system, that seeks to address these shortfalls in data, and provide crop intelligence 

information from the field, farm, regional and national level.   
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Agricultural research for the development of productive, profitable and sustainable agricultural industries: 

Examples from Australia’s animal industries 

 

Rafat Al Jassim 
Centre for Animal Science, QAFFI, 
The University of Queensland, Australia 
Email: r.aljassim@uq.edu.au  
 

Agricultural industries face huge challenges to produce enough food and meet the increasing demands of the growing 

world population. This comes at a very difficult time as the agricultural industries are under pressure from the negative 

impacts of climate changes. Climate change is real, impacting on water, human and land resources. During the past 

six decades we have experienced different patterns in rainfall, temperature and extreme weather events. These put us 

under pressure to mitigate and adapt to climate changes, in order to save the planet and the most vulnerable human 

communities in the world.  It is therefore a moral responsibility.  

Agricultural research has demonstrated the ability to offer solutions, opportunities, and benefits for farmers, consumers 

and the environment. This is done by employing innovative research and the development of new procedures and 

technologies that will increase livestock and crop yields, increase farmland productivity, improve the utilisation of 

available resources, maintain animal health, protect the environment and achieve sustainability. This is important for 

global food security and will increase farmers’ profit and alleviate poverty and hunger.  

In this presentation I will be shedding light on some success stories from Australia and the problem-solving approach 

followed by researchers to solve problems in the animal industries and help producers and decision makers overcome 

the challenges they face.  
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An eco-friendly greenhouse design to cope with global environmental changes 

Moustafa A. Fadel1*; Farag Omar2; Raghed AlHusari3; Abdulrahamn AlIsmaili4 and Shyam Kurup5 

1 Agricultural Engineering Research Institute, Agricultural Research Center, ARE, 2&3 College of Engineering, UAEU 
and 4 College of Agriculture and Marine Science, Sultan Qaboos University, 5 Department of Aridland Agriculture, 
College of Food and Agriculture, UAEU 
*Corresponding author: faddello2050@gmail.com 
 

Operating typical greenhouses in hot climate show a great consumption of both water and energy to maintain the 

temperature within the recommended range especially in summer where evaporative cooling significantly increases 

the consumption of both resources. A novel design is presented to use deep soil cooling/heating effect to maintain the 

temperature inside a specially designed thermally insulated growth room with adaptive MIMO (Multiple In / Multiple 

Out) controller to allow large windows to open when ambient temperature fits grown plant requirements and close it 

when it is not. A grid of ground heat exchanger was utilized to cool / warm ambient air to cope with grown plant 

requirements. The system was established and tested in the UAE University experimental farm in Al Ain city, UAE 

Temperature, humidity and light sensors were deployed in the growth room and outside; additionally an anemometer 

was installed above the room to monitor wind speed. In order to maintain temperature, humidity, and light intensity a 

controller was designed to governor windows, air fans and LED lighting utilizing a combination of Arduino 

microprocessors and Matlab software to create a fuzzy logic controller. The controller administrates the operation of a 

group of different electric actuators to open / close the windows, change fan speed and switch lights on or off. Additional 

on demand irrigation was employed to irrigate Lolo lettuce grown in growth trolleys to minimize water and energy 

consumed in irrigation while drainage water is collected in a separate tank for further treatment and reuse. Results 

showed that the proposed Fuzzy logic system can provide a solution for vegetable production in hot areas most of the 

year, while average summer ambient temperature was 37 oC , the system maintained average inside temperature of 

30.7 oC with power consumption of 328 kWh and with zero water consumption as the cooling system does not consume 

any water for cooling. On the other hand, in winter, the On/OFF controller can maintain a warm environment inside the 

growth room in cold winter nights where air temperature can be elevated to 25.6 from 20.3 oC using 362.6 kWh of fan 

electricity consumption.  

Keywords: Protected agriculture, water and energy saving, geothermal cooling. 
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Proximal sensing of surface water for real-time control of pivot irrigation water application 

Chandra Prasad Ghimire1*, Val Snow1, Stuart Bradley2, 3, Willemijn M. Apples4 
1AgResearch Ltd., Lincoln, New Zealand, 2The University of Auckland, New Zealand, 3Inverse Acoustics Ltd., New 
Zealand, 4Lethbridge College, Canada 
 
*Corresponding author: Chandra Prasad Ghimire (chandra.ghimire@agresearch.co.nz) 

 

 
By 2050 the world has to increase its food production by 60% as the population is expected to reach nine billion. The 

increased food demand needs to be provided from the same amount of land and water. Climate change and 

environmental issues are expected to reduce the volume of water available to produce food from irrigated agriculture. 

The only way to meet this challenge is to be more efficient with our irrigation water use. Irrigation water is wasted and 

pollutants are moved towards water bodies when the irrigation rate exceeds the critical rate at which soil can transport 

water away from the soil surface. This critical rate can change rapidly in space and time so good irrigation design (e.g. 

variable-rate irrigation technology) alone cannot solve this problem. The problem requires contactless sensors that can 

detect presence of surface water ponding in real-time and that can be used to control irrigation rate during an irrigation 

event. We propose a novel method for real-time in situ detection of the presence of surface water ponding under 

irrigation systems. The method is based on detecting acoustic reflectivity as surface water ponding modifies the degree 

of ground surface roughness. As surface water ponding develops on the soil surface and the surface becomes 

smoother, the reflected sound becomes sufficiently less diffuse that it can be sensed by directional microphones. The 

signal is then processed to provide a real-time control mechanism to adjust the irrigation application rate. Our results 

show the method has significant potential for real-time monitoring and control of irrigation systems. By retrofitting this 

new technology onto irrigation systems, irrigation management can automatically respond to the development of 

surface water ponding on the soil surface and so prevent the primary cause of water and pollutant losses. 

 

Key words: Irrigation, surface water ponding, sound waves. 
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Agritech tools for rapid and accurate agricultural decision making in New Zealand 

 

Kioumars Ghamkhar1,*, Kenji Irie2, Michael Hagedron3, Paul Shorten1, Christopher Bateman4, Yanjie Li1 
1AgResearch, Palmerston North, New Zealand 
2Red Fern Solutions, Christchurch, New Zealand 
3Lincoln Agritech, Lincoln, New Zealand 
*Corresponding author: Kioumars.ghamkhar@agresearch.co.nz 
 

Forage quality and biomass are important traits for animal nutrition and critical decision-making factor in pasture-based 

livestock farming. Key attributes such as total sugar, protein, or energy in the shoots of forages can inform better 

farming practice. Also, breeding forages is constrained by harvesting or visual techniques for biomass estimation. While 

measurement of these traits is increasingly demanded, weeds cause major measurement errors for both traits. We 

evaluated hyperspectral data for their potential to reflect the amount of some chemical components in plants. We also 

used RGB imaging and machine learning in a mixed pasture sward for yield measurement., applying an AI architecture 

for pasture segmentation named LC-Net. Finally, we applied hyperspectral data with deep learning for fast weed 

detection in ryegrass/clover mixed swards. Four weed species (Setaria pumila, Stipa arundinacea, Ranunculus acris 

and Cirsium arvense) were studied in the mixed sward. We observed clear differences between the top and the bottom 

half of plants in quality traits such as %nitrogen. For mixed sward clover segmentation, 95.4% accuracy was observed, 

besting other models for discriminating clover and ryegrass. All models used for weed identification in the sward 

confirmed repeatable weed detection and detected top spectral ranges. A holistic solution for pasture swards would be 

possible in the near future by a smart enabling system to combine these three technologies. 

 

Keywords: Agritech, forage yield, mixed sward, pasture quality, weed identification. 
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Abstracts—Aquaculture Session 

 

 
Automated farming and commercial-scale R&D 

 
Stuart Arnold 

CSIRO Australia 

stuart.arnold@csiro.au 

 

The CSIRO (Commonwealth Scientific and Industrial Research Organisation) is Australia’s national science agency 

with an 85-year track record in developing and applying leading-edge science and technology across industrial sectors 

including agriculture and food, environment, manufacturing and materials, health and life science, and energy and 

minerals. With over 5500 staff working in Australia and internationally, CSIRO is among the top 10 applied research 

organizations in the world. The Livestock and Aquaculture Program in CSIRO has been delivering transformative 

technologies in Australia and globally for more than two decades through innovations in aquafeeds, animal health, 

production systems and breeding programs for major aquaculture species. Recently, the Program has been conducting 

aquaculture systems research with established industries such as the black tiger prawn, Penaeus monodon, to address 

an industry priority around automated farming technologies. We work directly with prawn farmers to evaluate ideas, 

collect commercially relevant data, and test and validate new technology such as predictive tools for water quality, 

novel sensors, and wearable data collection devices. This research is supported by CSIRO’s Agriculture and Food 

Business Unit, which has a major strategic investment in transforming the agriculture sector through decision support 

technology. Along with supporting existing farming practises, our research aims to promote industry expansion by 

evaluating new farming models, such as novel nursery and intensive grow out systems for tiger prawns and evaluating 

the potential of new species candidates and more sustainable farming models. Our research also extends globally 

which has allowed the transformation of production systems at commercial scale. By working ‘on-farm’ with a 

commercial client in Vietnam and taking a ‘whole-of-system’ approach, we demonstrated significant improvements to 

the sustainability, profitability, and consistency of their indoor, high-intensity farming systems for Whiteleg shrimp, P. 

vannamei.  

This presentation sheds some light on our research program and presents some of the Aquaculture Production 

Systems team’s successes and research experiences both within Australia and globally.  
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Parasites, Fish and Feeding the World 

Barbara F Nowak 
University of Tasmania 
b.nowak@utas.edu.au ; Ph.: +613 6324 3814 
 

The world population is growing and it is predicted to reach 10 billion by 2050.  As a consequence, a demand for food 

will increase. Fish are characterised by high nutritional values, an efficient feed conversion and a relatively small carbon 

footprint.  Fish are essential for global food security and world nutrition.  While wild fish stocks have been declining, 

aquaculture production has contributed an increasing proportion of seafood for human consumption.  Some of the most 

common production systems for fish farming are different types of enclosure culture, where the fish are enclosed in 

nets and exposed to natural environment. In those systems opportunities for biosecurity are limited and there is high 

potential for environmental impact.  As the fish are not separated from natural environment, they are exposed to 

anything that can cross the net, including parasites Farmed fish are significantly affected by parasitic diseases with 

annual losses estimated at over US$ 9 billion.  Copepods (sealice), monogeneans, dinoflagellates, ciliates and 

amoebae are some of the main parasites affecting cultured fish species.  The losses are due mostly to mortalities or 

treatment costs.  Integrated pest management has been proposed to reduce impact of parasites on farmed fish.  Some 

of the most successful approaches include selective breeding which together with treatment is the main management 

of parasitic diseases in aquaculture.  Novel technological solutions have been tested and some were adopted by 

aquaculture industry.  Parasites have adversely affected some wild fisheries through increased mortalities or reduced 

growth or higher production costs as well as by decreased market value by affected product quality (taste or 

appearance or public perception).  In particular parasites presence in the muscle of the fish can affect seafood safety 

and its marketability.  One example of reduced marketability due to fish parasites is post-mortem muscle liquification, 

caused by some myxozoans.  Seafood can significantly contribute to feeding the world, however novel strategies are 

needed for parasitic diseases management so the effect of parasites on availability and cost of seafood is reduced. 
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Sustainable aquaculture in the Kingdom of Saudi Arabia as means of improving food self-sufficiency and 
supporting national growth and prosperity 
 
 
Ali Alshaikhi 
General Directorate of Fisheries, Ministry of Environment, Water and Agriculture, Kingdom of Saudi Arabia 
ali.alshaikhi@mewa.gov.sa 

 
 

Food security is one of the most critical global challenges of our times and the recent pandemic made the need for 

food self-sufficiency a strategic priority for many countries.  

In Saudi Arabia, the VISION 2030 plan to diversify the country’s economy and modernize the society, includes a range 

of reforms and initiatives, among which is the aim to reduce dependence on imported food and produce  its own, using 

the available environmental resources in the most responsible and sustainable way, while at the same time creating 

stable employment for its people. 

With the word demanding more food, the Red Sea is a largely unexploited goldmine; one which if properly and 

sustainably managed for further aquaculture development, it could provide high quality nutritional products to the local 

as well as the wider international markets .The country’s target is to produce around 530 thousand tons of fish and 

shrimp, of which about 2/3 will be consumed nationally and the rest will be exported.   Already there is an advanced 

and highly productive shrimp farming sector while the marine fish sector is also growing through careful steps. 

Moreover, during the past few years there is also significant growth in inland aquaculture, with the production of 

substantial volumes of fresh-water fish, mainly tilapia. 

To support the further growth of aquaculture, the Ministry of Environment, Water and Agriculture (MEWA) has launched 

a series of initiatives aiming to catalyze the interest and efforts of the private sector. Among such initiatives are 

extensive R&D programs for the better domestication and improved efficiency of native species, market analyses and 

marketing campaigns for increased awareness and consumption of local seafood products, support on infrastructures, 

capacity building etc.  

The country’s mission is to use all its available resources in the most effective manner in order to achieve its ambitious 

goals. 
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Parasite fauna of the commercially important marine fish species in Oman 

 

Najla Al Mandhari*1,2, Hisham Al Adawi2, Adil Al Sulimani3, & Gilha Yoon2 
 
1 Department of Curriculum and Assessment, Ministry of Higher Education, Research & Innovation, Sultanate of 
Oman. 2 Department of Marine Science & Fisheries, College of Agricultural & Marine Sciences, Sultan Qaboos 
University, Sultanate of Oman 
Email: ghyoon@squ.edu.om , s96129@student.squ.edu.om 
 

Of the more than 1000 fish species known from Omani waters, approximately 50 species are under consideration for 

use in aquaculture. There is a parallel requirement to identify potential threats to the health and welfare of wild fisheries 

and aquaculture stocks so that contingencies to mitigate against their establishment or to minimize their potential 

impacts can be taken. Parasitological impact assessment of the most commercially important pelagic fish, horse 

mackerel, Trachurus trachurus 

and demersal fishes of Sparidae such as Goldlined seabream, Rhabdosargus sarba, soldier seabream, Argyrops 

filamentosus and king soldier seabream, A. spinifer. 

Host fishes (+ 200 samples each species) were collected from landing sites, fish markets and near the cage farm, and 

were directly transferred alive or placed on ice as fresh to the research laboratory at Sultan Qaboos University where 

the gills and skin were examined. The gill monogenean, Omanicotyle heterospina, Heteromicrocotyla sp. and 

Microcotyle sp. were commonly found. Goldlined seabream, which was infected by all three monogeneans, bore the 

highest infections (100% prevalence; mean intensity of 20.14 ± 0.92 parasites fish-1), while the soldier bream, which 

was infected only by O. heterospina had the lowest levels of infection (of the three sparids with 63.8% prevalence; 

mean intensity 5.8 ± 0.17 parasites fish-1). Horse mackerel (Trachurus trachurus), average weight 131.14 ± 36.6 g and 

average standard length 19.9 ± 1.72 cm, was infected by Pseudaxine trachuri. The prevalence, mean intensity and 

abundance of this parasite were 41.2%, 2.1 and 0.89, respectively. Further investigation about the polyopisthocotylea 

seasonal distribution and the infection prevalence alongside of cages and biological investigation are needed. 
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Abstracts—Food Supply Chain Session 

 

Food Losses and Waste Prevention to Improve Food Security in the Region 

 

Elhadi M. Yahia 

Universidad Autónoma de Querétaro, México, yahia@uaq.mx 

 

Food losses and waste (FLW) is a major global problem, as well as a serious problem in the region. Several national 

and international initiatives have been established in the last few years to curb this problem, and FLW is figuring firmly 

in the post-2015 development agenda. FLW in the region is not only a goal in itself, but critical as it is deeply linked to 

regional food security. The impact of FLW exacerbates the weakest points of regional food security: reducing food 

availability for a region already highly dependent on food imports, and wasting natural resources for which there is 

already severe shortage, particularly land and water. The underlying causes of FLW are closely related to the greatest 

challenges to food security; the need for sustainable food production, handling and consumption, need to channel safe 

and nutritious food to a growing urban population; need for better efficiency use of water and land; and strategic 

planning and investment for sustainable food security. Therefore, “FLW reduction” can strengthen food security, in at 

least 3 major ways:  1) more efficient food systems that can sustainably channel safe, nutritious food to the population, 

2) preserving scarce natural resources, particularly water and land, but also several other resources used throughout 

the supply chain to handle, process, and distribute food, and 3) the opportunity for a strengthened food sector to 

positively impact on the livelihoods, preserve economic value of food, and generate value addition through agribusiness 

activity. On a greater scale, reducing FLW increases food availability and significantly reduces the burden of relying on 

food imports. 
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Omics fields: from lab to field 

 
Khaled M.A. Amiri 
 
k.amiri@uaeu.ac.ae 

 
 
 

Although we think that the field of genome arose in 1990’s but it was a long treacherous road that passed from Mendel 

and Darwin to most modern scientists.  The field of genomics has provided immense power of understanding and 

predictability to a score of fields in biology including plant and animal disciplines.  The genome field as in genetics, do 

clearly invest on genomic variabilities or polymorphism. The study of genome sequence and structure of plants and 

animals’ shed knowledge on its biology, evolution, and domestication. Consequently, this knowledge allows scientists 

to genetically manipulate plants as to enhance specific traits relevant to agriculture. This is especially important in the 

era of progressive climate change, mass domestication, agricultural productions, overuse of pesticide, and land.  In 

addition, there is a need to speed up the progression of plant and animal adaptations to challenging environmental 

stress through genomic studies, gene introgression from wildtype species, genome editing, and genome-assisted 

breeding. This conjoined with basic science research brings a coherent picture of biological process involved in 

adaptation and will serve an impetus for further development.   

In this presentation, we will focus on how Khalifa Center for Genetic Engineering and Biotechnology fostered genomic 

technologies to study the genetics of plants and improve crops.  The long-term goal of the Center is to design via 

synthetic biology “Smarter Plants” (a termed coined by the center”) that are available, economically feasible, 

environmentally friendly, and abiotic tolerant.   
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Agriculture Sector Development in the Kingdom of Saudi Arabia 
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skhateeb@mewa.gov.sa 

 
 

The agriculture sector is considered a fundamental pillar of food security, economic, environmental and social 

sustainability. This sector is very important for the stability of food products prices within the Kingdom, along with a 

contribution of around SAR 66 billion to the nation’s GDP - equivalent to 4% of non-oil GDP. The Food Systems of the 

Kingdom of Saudi Arabia is tightly connected with global food systems. However, biotic and abiotic stresses along with 

dryland conditions under the implications of climate change are adding complexity to our local food systems. In order 

to aspire Saudi VISION 2030 and contribution to United Nations Sustainable Development Goals for 2030, KSA food 

systems are passing through a transition by following a pathway of holistic systems-based approach and coordinated 

actions to incorporate scientific and technological innovations and best practices into our policy-making to develop 

sustainable food systems to better guard even during emergencies. The Ministry of Environment, Water and Agriculture 

in this regard is committed to achieve the strategic objectives of Environmental Sustainability by protecting and 

improving the use and sustainability of natural resources; Enhancing Food Security by leveraging the latest innovative 

cutting-edge technologies, and best practices in the fields of plants, animals and fisheries to increase production 

efficiency, and developing an effective food security and governance system; Economic Sustainability by raising 

production efficiency, competitiveness, and investment environment; Promoting Animal and Plant Health and Safety 

measures by developing integrated systems to enhance the quality of agricultural products by promoting best 

prevention, inspection, quarantine, treatment and other control mechanisms; Community and Farmer Welfare through 

capacity development. In this regard, the programs launched to achieve these strategic objectives are facilitating and 

accelerating our drive for the sustainable transformation of the agricultural ecosystem to build better national food 

systems with the ability to withstand food crises and contribute to local and global food security and nutrition. 
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Novel authentication approach for coffee beans and the brewed beverage using a nuclear-based species-

specific marker coupled with high resolution melting analysis 

 
I Bosmalia, G Lagiotisa, E Stavridoua, N Haiderb*, M Osathanunkulc,d, K Pasentsisa, P Madesisa 
a   Institute of Applied Biosciences, CERTH, Thermi, GR-570 01, Thessaloniki, Greece 
b  Department of Molecular Biology and Biotechnology, Atomic Energy Commission (AEC), P.O. Box 6091, Damascus, 
Syria 
c  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand 
d  Research Center in Bioresources for Agriculture, Industry and Medicine, Chiang Mai University, Thailand 
Contact and presenting author: nhaider@aec.org.sy 
 

Coffee is a very popular and highly traded commodity that is targeted by fraudulent practices, affecting global 

production and economy. There are common practices involving the substitution of the more expensive Arabica coffee 

with the less popular Robusta. Various physiochemical and DNA-based technologies have been used for coffee 

authentication; yet detection of adulterants in coffee still faces limitations in terms of the raw material used, the level of 

processing, and the sensitivity of available analytical tools. Additionally, DNA-based methodologies cannot be 

successfully used in the presence of strong inhibitors in brewed coffee. Herein, we designed an Internal Transcribed 

Spacer region 2 (ITS2)-based marker that allowed coffee authentication, even from the brewed beverage, when 

coupled with High Resolution Melting (HRM) analysis. The developed methodology could effectively detect differences 

in Arabica/Robusta admixtures as low as 1% (v/v) DNA content. Direct species identification from the brewed beverage 

was enabled using an inhibitor-tolerant DNA polymerase with enhanced sensitivity, without prior DNA purification. In 

the context of food safety, this novel approach could advance coffee authentication methods for safeguarding coffee 

producers and consumers. 
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The introduction of Blockchain technology for improving traceability and authenticity of Agri-Food supply 

chains 

Muhannad Alalawi1* and Maria Papadaki 1,2 
1Zayed University, 2British University in Dubai, Dubai, UAE, The University of Manchester, Department of Mechanical 
Aerospace and Civil Engineering, UK 
* Corresponding Author: Muhannad.Alalawi@zu.ac.ae  
 

Food Traceability is becoming one of the main concerns in the last century. In the past, some firms used food 

traceability as the first voluntary practice to improve quality among their suppliers and prevent large losses caused by 

invisible supply chains and a lack of an efficient tracking system. Examples such as the horsemeat scandal in 2013 or 

the case of the American peanut in 2009 made also governments to rethinking quality and operational process for 

improving supply chains traceability for citizens. Safety, quality, and health are the most important factors that can 

improved by effective food traceability systems and new technologies play an integral part. Nowadays the world is 

experiencing a global technological revolution and a digital transformation. Technologies such as Blockchain, Artificial 

Intelligence (AI), and the Internet of Things (IoT) can positively impact food traceability systems and frameworks. 

Blockchain and agri-food traceability is getting a lot of attention in the last few years. Scholars believe that the adoption 

of Blockchain technology can improve transparency and traceability in the food supply chain because its allows 

consumers to recognize food fraud, such as counterfeiting, dilution, or adulteration.  In this presentation, we examine 

the factors affecting the success of applying the blockchain system in tracking agri-food from the beginning of its 

production until it reaches the final consumer. The result of this study will be a framework for improving the traceability 

of agri-food across the entire supply chain.  

Keywords: Traceability, Agri-Food, Blockchain, supply chain 
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Changes in the lipid-soluble bioactive compounds and their micellarization during postharvest ripening of 
Hass avocado fruit 
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High consumption of fruits and vegetables rich in lipid-soluble bioactive compounds (LSBC) has been associated with 

preventing diseases such as cancer, macular degeneration, cataract formation, cardiovascular diseases, etc. Avocado 

fruit is rich in LSBC, which varies according to the fruit ripening stage. The micellization process determines the 

biological activity of LSBC. Only micellarized compounds can be absorbed by the gastrointestinal tract, and therefore, 

only micellarized LSBC can reach the target tissues of the human body. We aimed to evaluate the ripening effect on 

the avocado LSBC content and their micellarization. Physiologically mature avocado fruit (Persea americana, cv. Hass) 

were stored for 0- (R1), 8- (R2) and 16-days (R3) in controlled conditions of 16 ± 2◦C and 70% RH. We evaluated the 

firmness and dry matter (DM) of fruit, the LSBC content by chromatographic techniques, and their micellarization by in 

vitro digestions. Firmness decreased with ripening, while DM increased from 23% to 30%. Myristic acid had the highest 

micellarization at the three ripening stages (31%, 16%, and 28%), while oleic acid had the least (0.8%, 0.2%, and 1%). 

-carotene was the only carotenoid that presented micellarization during the three ripening stages since, of the other 

carotenoids was not observed in R3. Cis-violaxanthin and luteoxanthin had the highest micellarization at R1 (15% and 

22%, respectively). Pheophytin b had the highest (56%); however, it was only observed in R3. -Tocopherol did not 

present micellarization in any of the three ripening stages. Firmness and DM content followed a behavior according to 

the ripening process, and although they were inversely proportional, they are ideal parameters to determine fruit 

ripeness. LSBC from avocado fruit presented a considerable micellization, but their degree of micellarization depends 

on the type of LSBC and the stage of fruit ripeness. 

 
Keywords: Persea americana; bioaccessibility; physicochemical parameters 
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The effects of lactobacillus-based probiotics on calves’ performance and gut microbiome 

  

John Alawneh1*, Amyleigh Hewitt1, Hena Ramay2, Timothy Olchowy2, Martin Soust3, Rafat  
Al Jassim4 

1School of Veterinary Science, The University of Queensland, Gatton, Queensland 4343, Australia; 2Faculty of 
Veterinary Medicine, University of Calgary, Calgary, Alberta, Canada; 3Terragen Biotech Pty Ltd., Coolum Beach, 
Queensland 4573, Australia; 4Queensland Alliance for Agriculture and Food Innovation, St Lucia, Queensland 4072, 
Australia. 
*Corresponding author: j.alawneh@murdoch.edu.au 
 

 

The objective of this study was to characterise gut microbiota in dairy calves from birth until weaning as affected by 

supplementing their liquid diet with probiotic. Forty-four newborn Holstein-Friesian calves (male = 16, female = 28) 

were enrolled in this study. Calves were blocked according to sex and then randomly assigned to treatment (T) and 

control (C) groups and placed in individual pens. The experimental animals were offered milk replacer twice a day at a 

daily rate of 15% of live weight.  The T group calves received a once daily dose of a probiotic formulation containing 

three strains of Lactobacillus bacteria (L. paracasei, L. buchneri, L. casei) at a minimum concentration of 109 cfu of 

each. The C group calves received a placebo. All calves were offered the same grain-based pellets. Microbial diversity 

and linear mixed-effects regression analysis were conducted. Calves in the T group were heavier at weaning (75.01 

vs 69.18 kg) and had greater (P<0.05) duodenum, abomasum, and reticulum weights. Rumen and intestinal 

development were more pronounced in the T calves (P < 0.05). Alpha diversity in the T calves was higher by Day 56 

(P = 0.02) with a more diverse microbial community diversity. Overall, there were 105 genera that were variably 

enriched between C and T groups. The relative abundance of eight genera differed (P < 0.001) between C and T 

groups and 14 amplicon sequencing variants (ASVs) were associated with post-mortem measured variables. 

Supplementing calves with the Lactobacillus-based probiotic, increased live weight at weaning, and had a more 

pronounced effect on the development of rumen and intestinal tract and on microbiota diversity and evenness. Future 

work is needed to better understand the potential association of probiotic-based product on gut mucosa-associated 

microbiota.    
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Variability of oil yield and its fat-soluble bioactive compounds content in avocado fruit influenced by post-
harvest storage 
 
Braulio Cervantes-Paz 1,2*, Elhadi M. Yahia1, Alejandro Nuñez-Vilchis1 
1Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Avenida de las Ciencias S/N, C.P. 76230, 
Juriquilla, Querétaro, México 
2 Instituto de Investigación de Zonas Desérticas, Universidad Autónoma de San Luis Potosí. Altair 200, Col. del 
Llano, C.P. 78377, San Luis Potosí, SLP. México 
*Corresponding author: braulio.cervantes@uaslp.mx  (B. Cervantes-Paz). 
 
  
Avocado fruit is very healthy due to its high content of oil and fat-soluble bioactive compounds (FSBC), which are 

associated with preventing several diseases. However, great variability in these bioactive compounds is observed due 

to post-harvest factors such as oil extraction methods, ripening stage, and storage duration and conditions. The 

objective of this study was to determine the variability in oil yield and FSBC (fatty acids, carotenoids, chlorophylls, 

tocopherols) content. Hass avocado fruit was stored under controlled conditions (16 ± 2 ºC and 70% RH) for 0, 4, 8, 

12, and 16-days (S1; S2; S3; S4; and S5, respectively). Oil yield at each storage time was determined by Soxhlet and 

homogenization methods, and the content of the FSBC was analyzed by gas (GC) and high-pressure liquid (HPLC) 

chromatography. Oil yield ranged from 10% to 13% by homogenization and 12-20% with the Soxhlet method. Fruit at 

the prolonged storage time (S5) presented the highest oil yield. The highest fatty acids content was observed in S3 

fruit (489 mg/100 g FW), while the lowest concentration was in S2 (320 mg/100 g FW). Carotenoids and chlorophylls 

contents were higher in S1 fruit (1453 g/100 g DW and 720 g/100 g DW, respectively), while the lowest 

concentration was in S5 fruit (36 g/100 g DW and 97 g/100 g DW, respectively). Tocopherols were less abundant 

in S5 avocados (1999 g/100 g DW), but the highest levels were in S3 (3388 g/100 g DW). Soxhlet presented better 

avocado oil yields than homogenization at the longest storage duration. Oil yield was not in accordance with the FSBC 

content since the highest levels of carotenoids and chlorophylls were found in fruit stored for shorter periods. At the 

same time, fatty acids and tocopherols were more abundant in fruit stored for eight days. 

 

Keywords: Fat-soluble bioactive compounds; Fatty acids, Carotenoids; Chlorophylls; Tocopherols; Ripening stage 
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Effect of Kisspeptin-10 in comparison with hCG and GnRH in activating the reproductive performance of 

Cyprus goat does during the outbreeding season 

 
Talal Abdulkareem1*, Maad Al-Ameri2, Ahmad Taha3, Sajeda Eidan1 

1 College of Agricultural Engineering Sciences, University of Baghdad, Iraq; 2 College of Veterinary 
Medicine,University of Fallujah, Iraq; 3 Directorate of Agricultural Researches, Iraq. 
*Corresponding author: talal200320032000@yahoo.com 
 

 

This study was undertaken to explore the influence of Kisspeptin-10 in comparison with hCG and GnRH hormone 

treatments in activating the reproductive performance of Cyprus goat does during the outbreeding season. Fifty-five 

Cyprus goat does of 2-6 years old and 45 kg average initial body weight (BW) were randomly divided into five equal 

groups. The first group (A1) was regarded as a control group injected with normal saline whereas the second (A2) and 

third (A3) groups were intravenously injected with 4 and 8 µg /kg BW of Kisspeptin-10 respectively. The fourth (A4) and 

fifth (A5) groups were intramuscularly injected with hCG (250 IU /doe) and GnRH (20 µg /doe) respectively. The does 

were naturally mated with bucks for three consecutive reproductive cycles. The differences in progesterone 

concentrations among groups lacked significance. Greater (P≤ 0.01) fertility (81.81%), conception (81.81%), and 

kidding (136.36%) rates in accompanied with the lesser (P≤ 0.01) barrenness (18.19%) were noticed in the A2 group, 

while pronounced (P≤ 0.01) twinning rate (100%) was observed for the A3 group in comparison with the other groups 

during the first reproductive cycle. Furthermore, A2 and A5 groups achieved better total fertility (90.90 and 81.81% 

respectively), kidding (154.54 and 136.36% respectively), and twinning (70 and 66.66% respectively) rates as 

compared with the other groups. In conclusion, Kisspeptin-10 (4µg/kg BW) and GnRH treatments enhanced the 

reproductive performance of Cyprus goat does during the outbreeding season. 

 
Keywords: Kisspeptin-10, hCG, GnRH, Reproduction, Goat, Outbreeding.  
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Food Systems and Supply Chain Drives to Combat Human Non-Communicable Diseases in the United Arab 
Emirates. 

 
Safdar Muhammad   and Eihab Fathelrahman  
College of Agriculture and Veterinary Medicine, United Arab Emirates University (UAEU),  
Al Ain, UAE 
Presenter: smuhammad@uaeu.ac.ae  
 
 
The United Arab Emirates (UAE) has an open economy with one of the highest per capita incomes worldwide. The 

recent economic development has resulted in increasing trend in total population and raised some concern about the 

country’s food security situation.  According to the World Food Summit (1996), “Food security exists when all people, 

at all times, have physical and economic access to sufficient, save and nutritious food that meets their dietary need 

and food preferences for an active and healthy life”.  Due to the economic and political stability in the UAE, the country 

has achieved a 10-place leap on the Global Food Security Index, moving from 31st rank in 2018 to 21st rank in 2019. 

However, about 90% of the UAE food imported. The main objective of this presentation is to understand the role of diet 

and food systems in the prevention of obesity and non-commendable diseases in the UAE.  The study will also explore 

and analyze the food systems transformation to address food system sustainability goals in the UAE. The data collected 

for a recent study by researchers from the UAEU and the United Nation Food and Agriculture Organization (FAO) will 

be analyzed and presented to address the proposed objectives. The results revealed that there are gaps in knowledge 

and current understanding of the origin and incidence of some debilitating public health problems that are closely 

related to diet and lifestyle and malnutrition in UAE. The study also examined existing government and society-driven 

responses to the issues, thus exposing where there are important opportunities to close gaps.  In terms of food systems, 

the results show that UAE is managing its food security by encouraging local production, controlling importation and 

stockpiling of commodities (especially the staple cereals, rice and wheat).  It is important to develop further strategies 

to meet future challenges related to food security and sustainable food supply. Some of the areas to address include 

more knowledge and data should be generated about food-environment, food systems, social patterns, and biological 

pathways to identify where the problems may arise and best interventions devised and implemented for the benefit of 

human welfare and the UAE economy.  

 
Keywords: Food Security, Food Systems, Sustainability Goals, Food System, Supply Chain 
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Quinoa Plant as an Adequate Crop for Food Security Under Diverse Environmental Conditions 
 

Abdulrahman.M. Almoshileh 

Plant Production and Protection Department, College of Agriculture and Veterinary Medicine, Qassim University, 

P.O. Box 6622. Buraydah, 51452. Saudi Arabia. 

E mail: amoshileh@hotmail.com 

 

The quinoa plant (Chenopodium quinoa, Willd.) is an edible and promising grain crops. Quinoa is a pseudo cereal 

botanically related to spinach and amaranth (Amaranthus spp.). The cultivation of quinoa was first appeared in South 

America and later began to spread to other parts of the world. In 2019, world production of quinoa was 161,415 tons, 

led by Peru and Bolivia. The United Nations General Assembly declared 2013 as the "International Year of Quinoa in 

recognition of the ancestral practices of the Andean people, who have preserved it as a food for present and future 

generations, through knowledge and practices of living in harmony with nature”. The objective was to draw the world’s 

attention to the role that quinoa could play in providing food security, nutrition and poverty eradication in support of 

achieving Millennium Development Goals. Some academic commentary emphasized that quinoa production could 

have ecological and social drawbacks in its native regions, and that these problems needed to be tackled the cultivation 

of quinoa spread and now grown in more than 70 countries, including France, England, Sweden, Denmark, the 

Netherlands and Italy. It is also cultivated in Kenya, India and the United States. Quinoa contains all the essential 

amino acids and therefore they are fully nutritious, but it is much easier to digest than meat proteins and has a much 

lower fat content. Quinoa is not gaining fame of food properties and featured only as food, but also of their genetic 

diversity and its ability to adapt to the large agro-ecological conditions.  

Keywords: Quinoa; amino acids; nutrition quality; future grains. 
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Abstracts—Bee &Honey Production Session 

 

World bee day and its contribution to food and environment safety 

Peter Kozmus 

Slovenian beekeepers Association 
APIMONDIA Vice-president 

E-mail: peter.kozmus@czs.si 

 

Slovenia is known as a beekeeping country. Although the country has only 2 million inhabitants, there are as many as 

11,000 beekeepers among them, who have a total of more than 12,000 apiaries and more than 205,000 bee colonies. 

Beekeepers are well organized, and they are members of 212 local beekeeping societies, which are united in the 

Slovenian Beekeepers´ Association (SBA).  

Slovenian beekeepers organize many events in the field of beekeeping, which promote bee products and care for 

nature conservation. Some projects have even outgrown national frameworks and become international such as the 

European Honey Breakfast, World Bee Day and book No Bees, No Life. 

In particular, World Bee Day was set up with the aim of being used by world beekeepers to inform the general public 

about the importance of bees and problems in their fields and about possible and necessary solutions. Bees are well 

accepted by the public and in most cases the public understands them well and is willing to help them. 

Through bees, we can more easily present to people that we need to protect the environment and keep it in the direction 

that bees will survive in it. Many times, people find motivation to change faster if they help bees survive. Often people 

are not aware that bees give us 1/3 of their food and through World Bee Day, when we beekeepers receive more media 

attention, we can spread this information among people. 

Slovenian beekeepers are well aware that bees need conditions similar to humans, clean air, clean water and clean 

environment for their existence, and it will be easier for people to survive in such environments. So, let’s help the bees 

survive, because by doing so, we’re going to help everyone else survive as well. 
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"Bee health and good adaptation as components of sustainable beekeeping in a changing environment- The 
SafeAgroBee project" 

 
Fani Hatjina 
Biologist, Director of Inst. of Animal Science & Department of Apiculture- ELGO DIMITRA- GREECE 
President of APIMONDIA's Bee Health Commission   

fhatjina@instmelissocomias.gr, fhatjina@gmail.com: mail-E 

 

Sustainable beekeeping, by definition is the act of bee farming using principles of ecology, in a way that bees, humans, 

practice and the economy of the act are bound together in a relationship where the use of the organism (bees) respect 

the rules of their environment, and this relationship can last for long time and being profitable, even in a hanging 

environment. In order to achieve this goal honey bee colonies must be healthy, with less pests and pathogens, less 

chemical inputs and less artificial feeding. Good beekeeping practice and organic beekeeping management could help 

at this end. However, environmental stressors also need to be diminished and agrochemical uses have to be at the 

minimum possible level. Still, it is of an extreme importance to use and improve local genetic resources, which bare 

their best adaptability characteristics from generation to generation and they could give a better outcome/ profit with 

less demand. The effects of climate changes might be less profound, when local genetic variability is maintained and 

preserved. The project called "SafeAgroBee" "Safeguarding agroecosystem resilience under climate change through 

efficient pollination and sustainable beekeeping" aims to contribute to adaptation and mitigation of the effects of climate 

change and other drivers negatively influencing the sustainability and the resilience of the agricultural system in the 

Mediterranean basin, ensuring the income of farmers and food security. In SafeAgroBee we focus on beekeeping and 

pollination provided by both wild and managed bees as important drivers in ruling food security and human existence.  
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Sustainable breeding strategies for arid regions and climate change adaptation for the honey bee 

Kaspar Bienefeld 

Institute for Bee Research Hohen Neuendorf, 16540 Hohen Neuendorf, Germany 

E-mail: Kaspar.Bienefeld@hu-berlin.de 

 
 

In contrast to the other agricultural species, there are no concepts for selection criteria to be used to honeybees’ climate 

change (CC) adaptation. However, several honeybee subspecies are adapted to arid climates, but the majority of them 

are threatened by extinction, due to their lower productivity and less gentle behaviour. These characteristics have 

rendered them less attractive to beekeepers, so that they were replaced and/or bastardized. This represents a serious 

loss for our capability of coping with already difficult environmental conditions, which will become even more serious if 

climate change worsens the actual climate. There is no alternative, but to preserve the genetic resources that are still 

available and to adapt them both to changes in the climate and to the needs of beekeepers. As an immediate measure, 

sperm cryopreservation of these endangered subspecies is recommended. This technique has been made available 

recently and is already being used in the USA and Germany. Ex-situ and in-situ conservation are not mutually exclusive. 

Cryopreserved genetic resources can play an important role in support of in-situ programmes. As in other animal 

species, traditional performance testing will continue to play an important role in selecting CC adaptation. However, in 

the light of the expected speed and extent of the climatic change, this approach is likely insufficient. Modern methods 

of comparative sequencing of different honeybee subspecies can be used to discover gene variants that enable socially 

organized resistance to climate-related changes. Recent molecular genetic approaches will not only expand our 

understanding of the genetic architecture of climate-driven adaptation, but also will provide efficient tools for selective 

breeding towards this aim. 

 

Key words: Honeybee, Climate change adaptation, Breeding strategies, Advanced genetic tools 

 

 

 

 

 

 

 

mailto:Kaspar.Bienefeld@hu-berlin.de


 
                                                50 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

 

 

Determinants of Beekeeping in Arid lands: Consequences of a short time exposure to a sublethal dose of 

Flupyradifurone (Sivanto) pesticide early in life on survival and immunity in the honeybee (Apis mellifera) 

Yahya Al Naggar1,2,3*, Boris Baer1 

1Center for Integrative Bee Research (CIBER), Department of Entomology, University of California Riverside, 
Riverside, CA 92507, USA 
2Zoology Department, Faculty of Science, Tanta University31527, Tanta, Egypt. 
3General Zoology, Institute for Biology, Martin Luther University Halle-Wittenberg, Hoher weg 8, 06120 Halle (Saale), 
Germany.   
*Corresponding author E-mail: yehia.elnagar@science.tanta.edu.eg 
 
 

Dramatic losses of pollinating insects have become of global concern, as they threaten essential ecosystem services 

and human food production. Recent research provided evidence that interactions between ecological stressors are 

drivers of declining pollinator health and responsible for observed population collapses. We used the honeybee Apis 

mellifera and conducted a series of experiments to test for the long-term effects of a single short exposure to the 

agricultural pesticide flupyradifurone to a second environmental stressor later in life. To do this, we exposed individuals 

during their larval development or early adulthood to sublethal dosages of flupyradifurone (0.025 μg for larvae and 

0.645 μg for imagos), either pure or as part of an agricultural formulation (Sivanto). We afterward exposed bees to a 

second ecological stressor infecting individuals with 10,000 spores of the fungal gut parasite Nosema ceranae. We 

found that pesticide exposures significantly reduced the survival of bees and altered the expression of several immune 

and detoxification genes. The ability of bees to respond to these latter effects differed significantly between colonies, 

offering opportunities to breed bees with elevated levels of pesticide tolerance in the future. We conclude that short 

episodes of sublethal pesticide exposure during development are sufficient to trigger effects later in life and could 

contribute to the widespread declines in bee health.  

Keywords: Beekeeping, Honeybees, Flupyradifurone, Nosema ceranae, detoxification genes 
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Beekeeping sector in Lebanon- state of art 

Dany El –Obeid 
Lebanese University, Faculty of Agriculture & veterinary Science 
E-mail: dany.elobied@ul.edu.lb 
 

Traditionally, beekeeping in Lebanon was considered as a complementary activity for farmers and a hobby for others. 

Because of the importance of honeybees the Lebanese Agriculture Research Institute has founded a unit for 

beekeeping. In 2018, as a part of its activities under Sustainable Development Goals (SDG) the unit launched a new 

and comprehensive assessment program targeting the totality of the beekeepers in the sector. The assessment 

program focused on honey and the other hive products; honey quality, origin, and chemical and floral properties were 

also evaluated. The questionnaire included the enquiries related to bee diseases. Focus groups were formed of 

different stakeholders of the sector. The unit also established a beehive monitoring system in addition to capacity 

building for the ministry of Agriculture staff (trainers of beekeepers). At the end of the assessment a baseline survey 

report for pests and diseases was prepared and published. A thorough discussion of the results was facilitated by 

highlighting the strengths and the opportunities of the sector and strategies were outlined for the future improvement 

of the sector. In 2021 a complementary assessment was conducted to corroborate the results of the previous 

assessment. This study draws a roadmap for the sector in the coming decade.  

Keywords: Honeybees, Sustainable Development, Honey 
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A statistical study to investigate the effects of climate fluctuations and change on beekeeping in Gharbia 

Governorate – Egypt 

Asmaa A. Eissa1* and Tarek. A. Abd El Rahman2 

1Plant Protect. Res. Inst. Giemeza, Agric. Res. St. Agric. Res. Center  
2 Central Agricultural Pesticides Laboratory, Agricultural Research Center ARC, Dokki, Giza, Egypt 
*Corresponding author E-mail: asmaa.anwer111@gmail.com  
 
 

One of the problems affecting beekeeping and bee production in the world is climate change. Therefore, this 

questionnaire was carried out through diagnostic surveys, formal interviews, and field notes were used to gather 

information about beekeepers' knowledge about impacts of climate variability and change on beekeeping productivity. 

A survey was conducted from April 2019 to September 2019 for 100 beekeepers in Gharbia Governorate - Egypt. The 

results indicated that 80% of the beekeepers under study were unknown the term climate change. At the same time, 

only 20% of beekeepers under study are interested in knowing climate change. While 6% of people know the term 

climate change, they expect problems for bees, such as reducing nectar, honey and pollen besides decreasing of hive 

population during Autumn and early Winter. Migration of bees, which damage colonies. On the other hand, 14% of 

them do not find a relationship between bee production and climate change. 

Keywords: Beekeeping, climate change, Hive population 
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The efforts of Saudi government towards flourish sustainable beekeeping 

Ahmad Al Khazim Al Ghamdi 
Bee Research chair, KSU, Saudi Arabia 
E-mail:  aalkazim@gmail.com 
 
 
The ministry of environment, water and agriculture is making a remarkable effort to develop and sustain the beekeeping 

industry in Saudi Arabia. In 2019 and 2020, the government launched several initiatives and projects, with an overall 

budget exceeding one billion Saudi Riyals (350 M USD), to be implemented within seven years starting from 2019.  

These projects cover many aspects of the beekeeping industry and are mainly concerned with: Breeding and selection 

of native honeybee ecotypes and mass rearing of honeybee queens utilizing available queen rearing infrastructures 

managed by the ministry directorates. The main goal of the project is to produce 50 thousand mated queens in three 

years. Also, capacity building of local beekeepers and supporting start-up beekeeping projects for beginners. The 

project aims to train more than 2,000 beekeepers (men and women) for six months (like a diploma) and support their 

start-up projects with 100 local honeybee colonies. Moreover, the part two will focused on sustainable rural 

development for rural communities that includes a beekeeping. All projects are implemented by the beekeepers' 

associations which the government supports with infrastructure and specialized experts. In addition, other stakeholders 

such as FAO (Food and Agriculture Organization), Agricultural Development Fund (ADF), Cooperative Associations 

Council (CAC) are involved. Statistics and expert-estimations stated that around 14,000 beekeepers manage more 

than one million colonies established in Saudi Arabia. Honey production is around 2,500 tons and honey imports 

exceed 24,000 tones each year, annual package bee importations ranged from 0.7 to 1 million packages. 

Keywords: Honeybees, Beekeepers, Queens, Rural development 

 

 

 

 

 

 

 

 

 

 

mailto:aalkazim@gmail.com


 
                                                54 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

 

 

A circular economy approach to promote the honey value chain in the Arganeraie Biophere reserve of 

Morocco 

Moha Haddouch  
United Nation Development Programme (UNDP) 
E-mail:  haddouchmoha@gmail.com 
 
 
The experiment was conducted in the Inzerki apiary, an Indigenous human civilization, rooted in the tradition, which 

has highlighted for several centuries the association of the Saharan yellow bee and its melliferous habitat. The reasons 

for the establishment of the apiary in 1854 fall into three categories. (i) the ecological welfare, being a hot spot of 

biodiversity with an extended sunshine, an appropriate altitude and a relatively temperate climate and abundance of 

melliferous plants, (ii) the welfare fate associated with the moral respect of good management practices, including 

regulation of transhumance, and (iii) managerial reasons making from apiary location an appropriate site to stand guard 

on the beehives. 

The Honey value chain is experiencing serious problems exacerbated by climate changes over the last decades mainly 

scarcity of bee-fodder plants due to recurrent droughts on the one hand and the devastating extreme flood event that 

hit the apiary in 2005 on the other.  

The GEF/UNDP circular economy project aimed at reversing this trend by shifting management of honeybees from a 

production-oriented value chain to an ecosystem service approach through the introduction of payment for ecosystem 

services and an associated biosphere reserve Eco branding. The total direct value of 10 Million MAD compared to 4 

Million MAD Marketed Direct Value provided solid economic evidence to pursue this new paradigm. Furthermore, the 

relevant external costs will make it possible to unlock substantial resources to conserve the bio-cultural diversity of 

Inzerki apiary ecosystem.   

Keywords: Honeybees, Apiary, Honey, Ecosystem 
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The appropriate ways to form a vision for apiary management and beekeeping in different regions 

of the Arab countries in light of climate change to advance the beekeeping  

 

Abdelhady Fetouh Abdelhady Ahmed 
 Menofia University, Egypt 
E-mail: Abdelhady.fetouh1665@commerce.menofia.edu.eg 

 

Recently, interest in the concept of sustainability has increased at the international and local levels. Sustainability has 

been defined as the ability to meet the needs of current generations without compromising the rights of future 

generations. The framework for this research focused on the sustainability of apiaries in arid environments. That is 

characterized by scarcity of resources, which drives the researcher's efforts to achieve interdependence between many 

concepts to reach results and recommendations beneficial to each government agency and the beekeeping industry, 

for example. The ability to make optimal use of available resources and efficiency in their use, taking into account the 

choice of the best method for cost in light of the scarcity of available resources. To achieve the goals of the study, the 

descriptive approach was used with the aim of achieving the theoretical framework. Furthermore, we present an 

integrated view of the conceptual framework components of this research, for instance, strategic planning, performance 

variances analysis, cost control best practice method and environmental sustainability. Based on these steps, the way 

to improve the performance of apiaries management for enhancing profitability and sustainability of apiaries is 

discussed and recommended. 

Keywords: sustainability, strategic planning, environmental sustainability, arid environments 
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Improving Beekeeping Sustainability in the United Arab Emirates (UAE) 

Ihsan Abu Alrub 

R&D Division, Abu Dhabi Agriculture and Food Safety Authority, Abu Dhabi, United Arab Emirates 
E-mail: Ihsan.Joma@ADAFSA.GOV.AE 
 
 
Beekeeping will become more sustainable in the UAE when beekeepers are able to keep their hived honeybee colonies 

alive and productive all year-round and from year to year. Most beekeepers struggle to do this due to large-scale colony 

die-offs each summer and winter, which necessitates the importation of honeybees for honey production. Research 

since 2014 by the Abu Dhabi Agriculture and Food Safety Authority (ADAFSA) has shown that the annual large-scale 

honeybee die-offs are preventable, as they result from the combined effects of Poor nutrition, pests, parasites, and 

pathogens, extremely hot summers, and poor beekeeping practices. A suite of technologies has been developed to 

address these issues. Nevertheless, honeybee colony decline, and death, remains ongoing problem each year. 

ADAFSA research has recently shown that the size of colonies maintained through winter and summer affects 

honeybee survivability. Larger colonies housed in larger double or triple-box hives are more likely to survive than 

smaller ones housed in smaller single-box hives. Furthermore, the larger colonies were of sufficient strength after 

winter and summer to be used for honey production. This means that beekeeping can become more sustainable if 

beekeepers house and manage their honeybee as large colonies over the winter and summer periods. However, 

encouraging beekeepers to adopt this relatively simple change in hive management will be difficult, as most beekeepers 

have traditionally maintained and used single-box hives for housing honeybees over summer and winter and for honey 

production. Issues associated with what is required to get beekeepers to transition from their current use of single-box 

hives to double or triple-box hives for honeybee management are discussed. 

Keywords: Beekeeping Sustainability, Honeybees, Honey production 
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Eucalypt in the Tunisian arid region: diversity and valorization for honey production 

Ezzeddine Saadaoui1*, Kaouther ben Yahia2, Samir Dhahri1, Chokri ben Romdhane1, Nouman Massoudi3 and 
Mohamed Larbi Khouja2 

1University of Carthage, National Institute for Rural Engineering, Water and Forestry. (INRGREF), LGVRF. Tunisia 

2University of Carthage, INRGREF, LEF. Tunisia 
3Regional Commissary for Agriculture Development of Gabès. Tunisia 
*Corresponding author E-mail: saad_ezz@yahoo.fr 
 

Eucalyptus sp. is widely used for reforestation in the arid regions of Tunisia. This tree is characterized by its interest in 

beekeeping. Our study was conducted in four stages from 2016 to 2020. The first is to visit all eucalyptus plantations 

in arid region of Tunisia (rainfall, less than 200 mm/year) and identify all species planted. Fifteen species and one 

hybrid were identified. The latter is Eucalyptus torwood, a spontaneous hybrid (E. torquata x E. woodwardii). The 

frequent species are Eucalyptus microtheca, E. camaldulensis, E. occidentalis and E. gomphocephala. The second 

step is to follow the flowering cycle of these sixteen species monthly in two years (2017 and 2018) and to synthesize 

a floral calendar. The species showing intense flowering for long periods and during critical periods for bee forage are 

E. camaldulensis, E. torquata, E. occidentalis, E. microtheca, E. flocktoniea and E. torwood. Two species are 

characterized by nectar and pollen of great importance for bee nutrition; there are E. camaldulensis and E. microtheca. 

The third step is to collect all species' seeds and to test their multiplication in the laboratory and in the nursery; indeed, 

chemical treatments have been applied to improve germination. The fourth step is to realize a germoplasm (December 

2017) of 10 species and to follow their ecophysiological parameters. E. camaldulensis, E. gomphocepoha, E. 

microtheca, E. torwood and E. salmophloia showed a high survival rate and an interesting growth. E. sergenti and E. 

flocktoniea showed a low survival rate. The latter has advantages in beekeeping (flowering in autumn and winter). At 

the same time, we have started to diversify the species used in afforestation programs according to the needs of 

beekeepers and under the effect of climate change. 

Keywords: Eucalyptus sp., Flowering, Bee forage, Honey production,  
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Native Plants of the UAE and their Relevance for Bees and Honey Production 

Marina Tsaliki 
Landscape Agency, Public Works Department, Government of Ras Al Khaimah, UAE 

E-mail: marina.t@psd.rak.ae 

 

Despite the prevailing harsh and hyper-arid climatic conditions, the UAE possesses a large number of landscapes with 

high plant diversity. A total of 608 native plant species have been recorded for the UAE. Many of these show highly 

interesting adaptations to the environment they grow in and many have been used traditionally over centuries. Ras Al 

Khaimah is known for its particularly high plant diversity, due to its various landscapes with differing environmental 

conditions. The emirate’s vegetation has been extensively mapped and explored providing the baseline data used to 

classify plants and habitats that are either endangered, of high importance for medicinal purposes or to bees and other 

foraging insects. With the highest peak of the UAE located on Jabal Jais, and unique climatic settings are provided, a 

subset of mountain specific plant species, is found only here. Many of these are aromatic and/or nectar producing and 

may serve as hosts for bees to overcome the hot and dry summer. To promote more sustainable bee keeping and 

honey production, the use of native plants may be one of many possibilities to consider. Here, bee-friendly, native 

plants are presented both within their natural habitats and from propagation trials in a nursery setting.  

Keywords: Native plants, bees, honey production, sustainability 
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An overview of  bee products and their biological activities 

Hesham R. El-Seedi 
Pharmacognosy Group, Biomedical Centre, Department of Pharmaceutical Biosciences, Uppsala University, Uppsala, 
Sweden.  
E-mail: hesham.el-seedi@fkog.uu.se 
 

 
The honeybees (Apis mellifera L.) have several products, including honey, propolis, royal jelly, bee venom, and pollen. 

Bee products meet the criteria of being natural products that have long-known medicinal properties. Historically, bee 

products’ nutritional and medicinal values have been recognized for thousands of years by ancient Egyptians, Persians, 

Romans and Chinese for their role in supplementary nutrition and alternative diets. Recently, beehive air therapy was 

suggested as a potential remedy for treating asthma, bronchitis, lung fibrosis, and respiratory tract infections. 

Developed countries in which beehive air therapy is currently authorized include Germany, Hungary, Slovenia, and 

Austria. However, scientific proof of its efficacy is lacking, which warrants further chemical and biological analyses as 

a proof of concept.  Bee products are often sold as nutritional supplements and/or health products, with potential 

anticancer, antimicrobial, antioxidant, anti-nociceptive, and anti-inflammatory activities. In addition, bee products, 

especially polyphenols, have neuroprotective actions via quenching the reactive oxygen species that cause 

neurotoxicity and aging as well as combating the pathological deposition of misfolded proteins, such as amyloid beta 

plaques. This presentation will highlight the neuroprotective impact of bee products and its/their ingredients against 

neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease, multiple sclerosis, amyotrophic lateral 

sclerosis and depression. 

Keywords: Honeybees products, nutrition, beehive air therapy, antimicrobial 
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Baseline studies on Sider honey properties for characterization and standardization  

Ammara Blouch*1, Aqsa Qayyum2, Masooma Munir2, Sahar Shibli2, Rashid Mahmood1, Asif Aziz3, Nouman Rashid 
Siddiqui2, Amir Mumtaz2 

1Honeybee Research Institute, National Agricultural Research Centre, Islamabad, Pakistan 
2Food Sciences Research Institute, National Agricultural Research Centre, Islamabad, Pakistan 
3PMAS, Arid Agricultural University, Rawalpindi, Pakistan 
*Corresponding author E-mail: amara.bloch12@gmail.com 

 

Sider honey is the world’s finest and one of the unique honey types. Its distinctive taste and aroma make it one of the 

high value-honey in the world. Therefore, it is one of the most expensive honey types globally and most expensive and 

demanded honey in Pakistan. In contrast to its importance among world honey, not much scientific work has been 

carried out to identify and specify Sider honey properties that distinguish it from other honey or could help in its 

standardization. In all the honey standard documents, the weather of Pakistan or worldwide, Sider honey specifications 

have not been mentioned, which creates a problem for the Sider honey exporters. Considering this gap, baseline 

studies were conducted to find out the actual status for any need to proceed for Sider honey specifications with an aim 

to standardize it. Thus, physicochemical, antimicrobial and nutritional studies were conducted on Sider honey samples 

from selected Sider plantation areas of Pakistan. Sensory analysis showed mild taste, strong flavor, unique aroma and 

thick consistency of the samples. Sensory analysis when coupled with pollen analysis demonstrated that Sider honey 

has the ability to mask any mixing or adulteration due to its intense flavor and unique taste, unlike other honey. 

Therefore, through pollen analysis, it was ensured that only pure Sider honey samples were selected for further 

analytical study. The physicochemical analysis showed that Sider honey has low moisture content and low acidity. 

However, pH and Electrical conductivity for many samples were found higher than the standard ranges. All Sider 

samples were high in mineral content especially Mg, Fe, Zn and Cu, respectively. Antimicrobial analysis of old and 

fresh Sider honey samples showed that Sider honey could retain its antimicrobial activity for a longer period of time. It 

was concluded that Sider honey also needs to be specified and standardized for its unique characteristics and quality 

control properties. 

Keywords: Sider Honey, characterization, Standardization, Specifications, properties 
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Propolis as a sub-product produced by Apis mellifera intermissa in Algeria and its possible use as 

antimicrobial agent  

Ibtissam Kahina Bedaidaa, Saad H. D. Masryb, Bakir Mamache c, Leyla Benammara* 

a*Department of Microbiology and Biochemistry, Faculty of Natural and Life Sciences, University of Batna 2, 
05000 Batna2, Algeria 
bDepartment of Plant Protection and Biomolecular diagnosis, Arid Lands Cultivation Research Institute, City 
of Scientific Research and Technological Applications (SRTA-City), 21934 Borg El-Arab, Alex., Egypt 
cLaboratory of Environment and Animal Health and Productions (EAHP), Veterinary and Agronomic 
Sciences Institute, University of Batna 1, 05000 Batna, Algeria 
*Corresponding author E-mail:  ibtissem.bedaida@univ-batna2.dz 

 
 
Beekeeping has been practiced since antiquity. Algeria is located in North Africa, after passing the south side of the 

Tellian atlas, it is the steppe. It covers about 15% of the territory, includes the highlands, and is categorized as an arid 

Mediterranean climate. After the southern side of the Saharan Atlas, it is the Sahara. This region has an extremely arid 

climate and presents the less rich flora. Propolis is a complex resinous hive product collected by worker bees from 

plants sources. Its chemical composition depends on its floral origin and varies according to climatic and geographical 

conditions. Its strong antibacterial activity was correlated to the highest concentration of phenolic compounds. 

Staphylococcus aureus is the most human pathogen implicated as causing severe morbidity and mortality worldwide. 

S. aureus has the ability to produce several exoenzymes that contribute to virulence such as coagulase, hemolysin, 

protease, lipase and enterotoxin. It is also considered as one of the most critical food safety concerns for the food 

industry. The aim of the work was to study the cytoplasmic membrane damage of crude ethanol extract of propolis 

(EEP) against S. aureus ATCC 25923 by observing the changes of cell microstructure using scanning electron 

microscope and cell permeability damages. S. aureus ATCC 25923 was subjected to agar dilution method to determine 

the minimum inhibitory concentration (MIC) and potassium and protein leakages were performed to detect permeability 

damages. The results showed that the minimum inhibitory concentration (MIC) of EEP against S. aureus ATCC 25923 

was 39 µg/ml. Application of EEP at MIC level showed obvious changes in the morphology of bacteria cells, indicating 

cell damage. Treated EEP at 2MIC levels, the cells were destroyed. EEP increases rapidly the leak out of proteins and 

potassium from the cell suspension. 

Keywords: Propolis, geographical conditions, antibacterial, Staphylococcus aureus, cytoplasmic membrane 
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View publication stats from socio-economic analysis of pollution of bee products with pesticides in Gharbia 

Governorate – Egypt 

Tarek. A. Abd El Rahman1*and Asmaa A. Eissa2 

1Central Agricultural Pesticides Laboratory, Agricultural Research Center ARC, Dokki, Giza, Egypt       
2Plant Protect. Res. Inst. Giemeza, Agric. Res. St. Agric. Res. Center 
*Corresponding author E-mail:drtar5555@yahoo.com 
 
 
One of the most important problems affecting the marketing of bee products in the world is the problem of polluting bee 

products with pesticides. Therefore, this questionnaire was carried out through diagnostic surveys, formal interviews, 

and field notes were used to gather information about beekeepers' knowledge about pesticide product contamination 

and safety practices. A survey was conducted from April 2019 to September 2019 for 100 beekeepers in Gharbia 

Governorate - Egypt. 

The results indicated that 85% of the beekeepers under study were not notified of the dates of application of pesticides 

to crops near the bees. While only 3% of beekeepers under study are interested in, knowing the names of pesticides 

applied in the areas near their apiaries. Likewise, 70% of them do not know whether their products are contaminated 

with pesticides or not. On the other hand, about 92% of beekeepers note a decrease in the number of female workers, 

and beekeepers attributed several reasons, including the application of pesticides. Only 8% of beekeepers were found 

to analyze pesticide residues in their products for export. 

Keywords: Bee products, pollution, pesticides, beekeepers 
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Sensory analysis to promote honey and enhance its quality: the Italian experience 

Gian Luigi Marcazzan 

CREA – Council for Agricultural Research and Economics, Research Centre for Agriculture and Environment, Bologna, 
Italy  

E-mail: gianluigi.marcazzan@crea.gov.it 

 

In Europe, the honey market is regulated by the European Council Directive 2001/110/EC. The Directive states that 

the product name (honey) ‘may be supplemented by information referring to the floral or vegetable origin if the product 

comes wholly or mainly from the indicated source and possesses the organoleptic, Physico-chemical and microscopic 

characteristics of the source.’ When these criteria are met, this indicates ‘unifloral’ or ‘single source’ honey. Unifloral 

honey have higher prices than blended honey. Physico-chemical and microscopic examinations are carried out to 

guarantee both the botanical and geographical origin and the basic quality of honey. Furthermore, they give information 

on the global composition of a product, on its nutritional and possible dietetic value. Still, all of this is insufficient to 

define a food entirely and objectively. They bring neither serious information with respect to the possible pleasure of 

the consumer or the qualities of the sensations this product gives. This aspect can be verified only using sensory 

analysis. Therefore, it is important to combine chemical and pollen analyses with sensory analysis to balance the 

objective laboratory results with the criteria of sensory identification. Today in Italy, sensory analysis is considered 

essential in the characterization and the evaluation of honey, particularly for evaluating botanic origin and quality. Over 

the years, many studies have been done and 22 types of honey have been characterized, not only for their chemical 

and palynological properties but also for their sensory characteristics. The sensory analysis also evaluates the quality 

of honey in relation to the absence of defects like fermentation, off odour of smoke, metallic taste and other 

characteristics that standard routine analyses do not. Beekeepers can also use it to promote and add value to their 

products. They can control the clarity, prevent fermentation and off odour and aroma, verify the botanical origin, use 

the correct appellation in labelling, build the crystallization to obtain a good structure, etc.  

Keywords: honey sensory analysis, honey characterization, honey quality control.  
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Bees and honey in the exploitation of arid land resources: Characterization of Apis mellifera honey 
from different botanical and geographical origins in Egypt  

Attia El-Sofany 1, Yahya Al Naggar 1,2*, Elsaied Naiem 1, Amal Seif 1 

1Zoology Department, Faculty of Science, Tanta University 31527, Tanta Egypt. 
2General Zoology, Institute for Biology, Martin Luther University Halle-Wittenberg, Hoher weg 8, 06120 Halle (Saale), 
Germany. 

*Corresponding author E-mail: yehia.elnagar@science.tanta.edu.eg  

 

Honey is a healthy natural sweetener made from nectar collected by honeybees from a variety of flowers. The health 

advantages and high value of honey, on the other hand, have prompted honey adulteration through the direct or indirect 

addition of cheaper sweeteners. Using quantitative analysis methods, seven honey types were identified botanically in 

terms of their floral origin (Clover, Cedrus, Citrus, Banana, Cotton, Brazilian pepper, and Sunflower) and their 

geographical regions in Egypt were characterized in comparison with artificial honey based on their physicochemical 

properties, antimicrobial activity, heavy metal contents, and multi-pesticide residues during 2016-2017. Furthermore, 

pollen analysis methods were used to authenticate botanical origin, label different honey, and identify pollen sources 

used by Egyptian honeybees. All honey tested were natural and gave negative results for adulteration tests.  Sunflower 

and cotton honey showed the highest sucrose content regardless of the artificial honey sucrose content (74 ±1 % 

(g/100 g). The metal content of Fe, Zn, Pb, Cu in Egyptian honey fulfills the (MAL) described in the standard codex for 

honey except for Cd with concentrations exceeding the MAL (0.05 mg/kg) in most types of natural honey. Malathion, 

chlorpyrifos and tau-fluvalinate were the most frequently detected (25%, n=2) pesticides in honey samples. Results of 

pollen analysis confirmed identities of sources of honey and nectar, as indicated, and labelled during collection for all 

honey except sunflower and Brazilian pepper honey, where the predominant types of pollen identified in honey and 

recta of bees were: Cucurbitaceae (79%) in sunflower honey and Eucalyptus sp. (52%) in Brazilian pepper honey. 

These data suggest that these honey should be re-classification (labelling) as cucurbits and Eucalyptus honey instead 

of sunflower and Brazilian pepper honey, respectively. It can be concluded that the best Egyptian honey tested in terms 

of antibacterial activity were Brazilian pepper honey, followed by Cedrus honey.  

Keywords: Honey Adulteration, Metals, Antibacterial activity, Beekeeping, Miticides, Pollen analysis 
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An overview of  bee venom constituents and biological activities 

Hesham R. El-Seedi 

Pharmacognosy Group, Biomedical Centre, Department of Pharmaceutical Biosciences, Uppsala University, Uppsala, 
Sweden 

E-mail: hesham.el-seedi@farmbio.uu.se 

 

Nature has contributed with countless traditional medicine products to treat and alleviate human diseases. Among the 

natural sources, terrestrial plants, bacteria, insects, fungi and bee products have played major roles in traditional 

medicine. Secondary metabolites of honey, pollen, propolis, royal jelly or bee venom represent a huge repository of 

chemical biodiversity, providing a renewable and rewarding source of therapeutic substances either directly from the 

native origin or as synthesized analogues. Bee venom as one of the immense diversities of bee products has attracted 

a lot of attention due to its rich bioactive components such as melittin, and secaping. The current talk will tackle the 

possibilities and limitations of bee venom components in the treatment of multifactorial diseases particularly lung-

related disorders. Additionally, it will explore the possible antioxidant and apoptotic activities of melittin against 

paraquat-induced lung injuries in mice. Melittin exerted a potential protective antioxidant effect by increasing 

superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) activities, decreasing lipid 

peroxidation, and nitric oxide (NO) levels. Melittin also exhibited anti-apoptotic effects by increasing B-cell lymphoma-

2 (Bcl-2) and survivin expressions. Moreover, it declined the expression level of Ki-67 in the Lung. 

Keywords: Bee venom, therapeutic, nutrition, melittin, antioxidant, lung-related disorders 
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Quantitative and Qualitative Improvements in Royal Jelly Production 

R. Dall’Olio1, L. Cerocchi2, M. Finelli2, M. Ortolani2, S. Sagona3, A. Felicioli3 

1*Beesources – beekeeping consultancy, Bologna, Italy; 2COPAIT, Bologna, Italy; 3Department of Veterinary 
Sciences, University of Pisa, Pisa, Italy. 

*Corresponding author E-mail: raffaele.dallolio@gmail.com  

 

Italian leading association in royal jelly production (COPAIT) together with CONAPI (COnsorzio Nazionale APIcoltori - 

Italian National Consortium of Beekeepers), the largest European beekeeping cooperative, are running a joint effort to 

improve the production of national royal jelly. A strict discipline that forbids the use of supplementary feeding during 

production is already in place to secure both the quality and authenticity of the product. Now running into the third year 

of the project, we will focus on the preliminary outcomes with respect to the different areas of investigation, including 

a) different production techniques, b) performance testing apiaries, c) breeding for genetic improvement and d) impact 

of storage temperature on the product’s shelf life.  

Key words: royal jelly, production, breeding, Italy 
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Heat tolerance mechanisms of selected local subspecies of Apis mellifera L. kept under semiarid 

conditions 

Shahera Zaitoun1*; Abd Al-Majeed Al-Ghzawi2 

1Department of Plant Production and Protection, Faculty of Agricultural Technology, 
 Al-Balqa' Applied University, Al-Salt, Jordan.  
2Department of Plant Production, Faculty of Agriculture, Jordan University of Science  
and Technology, Irbid, P. O. Box 3030, Jordan. Email: ghzawi@just.edu.jo  
*Corresponding author E-mail: zaitoun@bau.edu.jo 
 

 

Honeybees, the most important creature on the earth, are threatened by many stressors that may affect their survival, 

physiology, biology, performance and behavior.  Such stressors became more endangering for bees as a result of 

global warming.  In arid regions of Jordan and the gulf area, high temperatures and dry conditions are among the main 

stressors affecting honey bees especially introduced subspecies. Apis mellifera ligustica, Apis mellifera carnica and 

other subspecies were introduced to the area because of their easy management and high production rates. Still, they 

were vulnerable and unable to survive under high temperatures prevailing in the extremely hot areas. Local races like 

Apis mellifera jemenitica and Apis mellifera syriaca adopted harsh conditions and developed different tolerance 

mechanisms that enabled their successful survival.  These distinguished mechanisms are mostly related to long-term 

evolution, which evoked intrinsic modification in the genetic makeup translated on the phenotype as anatomical, 

behavioral, physiological or cellular alterations. Such modifications are apparently absent in introduced subspecies. 

Moreover, Climate change characterized by an increase in the world mean surface temperature and fluctuating high 

temperature periods will add more complications and challenges for the survival of both local and introduced honeybee 

subspecies.  Therefore, honeybees need to modify their heat tolerance mechanisms again to avoid extinction.  This 

work highlights the most significant heat tolerance mechanisms used by local honeybee subspecies to sustain high 

temperatures. Understanding the tolerance mechanisms of local bees will help design appropriate breeding programs 

to produce a heat tolerant, high-performance bee hybrids that can adapt to climate changes. 

Keywords: Honeybees, Apis mellifera, harsh conditions, Climate change 
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Ongoing breeding effort on Apis mellifera ligustica in Italy 

R. Dall’Olio1, C. Costa2 

1*Beesources – beekeeping consultany, Bologna, Italy 
2CREA Research Centre for Agriculture and Environment, Bologna, Italy 
*Corresponding author E-mail: raffaele.dallolio@gmail.com  

 

Italy is historically considered the pioneer country with respect to honeybee queens’ production. The native subspecies, 

the yellow honey bee, Apis mellifera ligustica, has been largely exported and appreciated since the middle of XIX 

century. Here we update about the current conservation and the breeding effort performed in Italy with peculiar 

reference to the activities performed by AIAAR (Associazione Italiana Allevatori Api Regine) and the National Register 

of Queen Bee Producers held by the Italian Ministry of Agriculture through its research body CREA (Research Centre 

for Agriculture and Environment). An overview on size and performance testing protocols for productive traits will be 

provided. 

Key words: honey bee queen, breeding, Apis mellifera ligustica, Italy, conservation. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:raffaele.dallolio@gmail.com


 
                                                69 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

 

 

 

 

Development of Honeybees for UAE Conditions – the Emirati Bee 

Saad Masry 

Abu Dhabi Agriculture and Food Safety Authority, Abu Dhabi, United Arab Emirates  

E-mail: saad.masry@ADAFSA.GOV.AE 

 
The development of a line of honeybees bred and reared in the UAE for UAE conditions (hereafter referred to as the 

Emirati Bee) has been part of an ongoing initiative by the Abu Dhabi Agriculture and Food Safety Authority (ADAFSA) 

to make beekeeping more sustainable. The initiative began by importing large numbers of high-quality queens from 

different regions and assessing them under UAE conditions. Queens from a line closely related to the sub-species Apis 

mellifera jemenitica from Saudi Arabia were superior for honey production and tolerating and recovering from hot 

summers and predation by bee-eater birds. These queens, therefore, became the core stock for developing the Emirati 

Bee. A breeding system was developed for maintaining the Emirati Bee. It relies on (a) maintaining a small number of 

breeder queens using artificial insemination and, (b) producing new breeder queens from the previous years’ breeder 

queens and artificially inseminating them with mixed semen of drones produced by the previous years’ breeder queens 

as well as from drones of queens imported from Saudi Arabia with the same pedigree. This system allows for the 

annual selection of locally reared stock, maintains genetic variability, and avoids inbreeding depression. A challenge 

faced when upscaling the production of Emirati Bee queens for distribution to beekeepers for use in honey production 

hives was a severe shortage of pure Emirati Bee drones to mate with the queens. However, trials showed that the 

offspring of Emirati Bee queens open-mated as virgins to wild drones of unknown genetic origin showed dominant 

maternal traits. This negated the need for pure Emirati Bee drones to mate with queens destined for production hives. 

Since 2018, open-mated Emirati Bee queens have been distributed to beekeepers for regular/standard production 

hives assessment. Beekeepers continue to rate these queens highly, except for their temperament. Future studies will 

focus on improving the temperament of the ‘Emirate Bee’. 

Keywords: Honeybee queens, Apis mellifera jemenitica, UAE conditions, Emirati Bee 
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Genetic improvement of honey bees for environments under climate change 

Rustem Abuzarovich Ilyasov 1*, Nikolenko A. G.1, Kwon H. W.2 

1Ufa Scientific Center, Institute of Biochemistry and Genetics, Prospect Oktyabrya 71, Ufa, 450054, Russia,  
2Division of Life Sciences, Major of Biological Sciences, and Convergence Research Center for Insect Vectors, 
Incheon National University, Academy-ro 119, Yeonsu-gu, Songdo-dong, Incheon, 22012, Korea, E-mail: 
hwkwon@inu.ac.kr  
*Corresponding author E-mail: apismell@hotmail.com 

 

The honeybees Apis mellifera are important insects for human due to being involved in agriculture, medicine, and 

nutrition production. Unfortunately, the population of honeybees is decreasing year by year as a result of climate 

change. Only honeybee colonies with good adaptive qualities able to survive in environments under climate change. 

We developed the method based on ten nuclear microsatellite loci that allow a selection of the most adaptive honeybee 

colonies by genetically defined features. Genetic improvement of honeybee populations based on molecular genetics 

features is faster and more precise than morphometry and behavior-based methods. As well, the main benefit of genetic 

modification of honeybees is a selection based on characteristics of genomes that invisible by external visual 

observations and behavioral tests. 

Keywords: Honeybee, climate change, nuclear microsatellite, genetic improvement 
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Factors affecting the quality of honey bee, Apis mellifera carnica drones 

Helmy, A. Ghoniemy1; Mahmoud, E. Nour2 and Rasha A. H. Salem3 

1Plant Protection Department, Faculty of Agriculture, Fayoum University, Egypt.  
2Economic Entomology Department, Faculty of Agriculture, Cairo University, Egypt.  
3Bee research center, Plant Protection Research Institute, Ministry of Agriculture  

*Corresponding author E-mail: rashaadel83@yahoo.com 
 

Quantitative and qualitative characteristics of the honeybee, Apis mellifera carnica drones 'sperms were studied, where 

different types of drones (drones of drone combs, drones of worker combs, drones of laying workers, swarms' drones 

and drones during bee eater period) were used, and the measured parameters were, drones weight, sperm numbers, 

sperm viability and sperm shapes. (Concerning the first three parameters, results showed that, Drones of drone combs 

occupied the 1st rank having significantly higher values for different parameters (drones weight, 223.27 mg. the number 

of sperms, 14.559 x106, and sperm viability, 95.89%). Drones of laying workers colonies occupied the last rank, where 

the drone’s weight (117.72 mg), the number of sperms (3.897 x106) and the sperm viability (64.89%) were significantly 

lower than those of other types. Drones of 14 days old produced from drones’ wax combs, were higher (for the three 

parameters) than those of 21 days old. For drones produced from worker combs, drone weights were insignificantly 

higher, while sperm numbers and sperm viability were insignificantly lower for 14 days old drones. For drones produced 

from laying workers, drone weights and sperm numbers were insignificantly lower, while sperm viability was 

insignificantly higher for 14 days old drones than those of 21 days old. For sperm shapes, drones of swarms or from 

drones wax combs have the lowest % of both inactive as well as deformed shapes, while drones of laying workers 

were found to have the highest % of these two parameters). For drones produced from drone combs the percentage 

of deformed shapes was lower for 14 than 21 days old drones, while the reverse was true for drones of laying workers. 

Keywords: Honeybee drones, Apis mellifera carnica, sperm 

 

 

 

 

mailto:rashaadel83@yahoo.com


 
                                                72 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

 

 

 

 

Influence of drone brood homogenate on economically useful features of bee families 

Marat Giniyatullin1, Sattarova Aigul2, Ayupov Dayan*3 
1Ph.D. Bashkir State Agrarian University (Russia),  
2Ph.D. Bashkir State Agrarian University (Russia). 
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*Corresponding author E-mail: labbsau@yandex.ru 
 
The article analyzes the effect of drone brood homogenate on economically useful characteristics of bee families when 

using it as a top dressing. In the Republic of Bashkortostan, drone brood homogenates are harvested in apiaries from 

20.05 to 20.06 (before the start of the main honey harvest), using older larvae, 10-12 days after laying eggs by the 

uterus (immediately after sealing), since they contain the largest number of active components. Feeding drone brood 

homogenates improves the quality of Queen bees, characterized by an increase in comparison with the control: a) the 

reception of larvae for uterine education by 17.6- 22.4%; b) the number of released Queens by 9.3–25.0%; C) the 

production of Royal jelly by bees after vaccination by 3.8–33.4%; d) the mass of uterine larvae after vaccination by 0-

11.9%; the volume of Queen cells by 2.4- 8.2%; e) the mass of infertile Queens by 3.0–6.9%, fetal Queens by 3.9- 

4.4%. Furthermore, the use of drone brood homogenate protein feed helps to increase the level of profitability by 

21.6%. 

Thus, the obtained data allow us to recommend feeding bee families with 10% concentration of drone brood 

homogenate (production of the beekeeping company "Ural") in order to: improve economically useful features during 

the spring and autumn build-up; on Queen apiaries to improve the reception of larvae, improve the quality of Queen 

bees and increase the milk productivity of foster families. 

Keywords: Honeybees, Drone brood homogenate, queens,  
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The selection of Varroa mite resistant bees in the arid zone of Algeria: importance of hygienic 

behavior in the local bee Apis mellifera intermissa 

Noureddine Adjlane 

Department of Agronomy, Faculty of Science, University M’hamed Bougara of Boumerdes, Boumerdes, Algeria. 

E-mail: adjlanenoureddine@hotmail.com 

 

Hygienic behavior is considered an important factor in the resistance of the honey bee mite Varroa destructor.  Hygienic 

bees have the ability to detect, uncap, and remove diseased broods from the nest before the causative organisms 

reach the sporulating stage.  Hygienic behavior in the honey bee, Apis mellifera L., is highly variable among and within 

populations and subspecies.  The objective of this study was to determine the frequency of this criterion in the local 

race Apis mellifera intermissa. A study on the selection of local bee colonies Apis mellifera intermissa is carried out on 

50 colonies in the arid steppe zone of Djelfa. The apiary has not been treated against varroa for five years. During 

these years, the resistance criterion was evaluated four times a year by the method of Marla Spivak. The study points 

out the importance of this criterion in the intermissa breed to resist varroa. Out of 50 colonies, 20 hives remain 

characterized by a hygienic behavior that exceeds 90%. A queen breeding was carried out on these colonies; swarms 

were installed in three apiaries. Another evaluation of this criterion shows that this behavior is still present and 

constitutes a good basis for the selection of colonies resistant to varroasis. The study of the dynamics of varroa 

populations in the colonies studied shows a very weak development. The results show that hygienic behavior and 

temperature are two factors that limit the growth of the mite in this region. The only problem is the availability of honey 

and nectar resources all year round to have a good production of honey. 

Keywords: Hygienic behavior, Varroa destructor, Apis mellifera intermissa, queens 
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Fowl adenovirus outbreaks in poultry farms in the Abu Dhabi Emirate, UAE (March to December 2020) 

 
Hassan Ishag *, Abdelnasir Adam, El Tigani Asil, Zulaikha Al Hammadi, Asma Abdi and  Salama Al Muhairi 
Veterinary Laboratories Division, Animal Wealth Sector, Abu Dhabi Agriculture and Food Safety Authority (ADAFSA), 
Abu Dhabi, UAE  
*Corresponding author: hassan.ishag@adafsa.gov.ae 

 

 

Fowl adenoviruses (FAdVs) are DNA viruses belonging to group I adenoviruses in the genus Aviandenovirus, family 

of Adenoviridae. The virus is genetically grouped into 5 species (FAdVA-E) and 12 serotypes (FAdV-1 to 8a and 8b to 

11. FadV). The virus is responsible for several diseases in chicken, including inclusion body hepatitis (IBH), 

hydropericardium hepatitis syndrome (HPS) and adenoviral gizzard erosion (AGE), which causes severe economic 

losses in the poultry industry in UAE and worldwide. No previous reports have been published on the disease in UAE. 

Based on the clinical observation and necropsy findings from cases sent to ADAFSA veterinary laboratories (March to 

December 2020), samples including liver, heart, kidney, and spleen were collected and investigated by qPCR and 

sequencing for FAdV identification and characterization. Of nine epidemic waves, the IBH and HPS were recorded in 

broilers chicken between 2-4 weeks old.  The morbidity, mortality, and case-fatality rates ranged between 50-100%, 

44-100% and 67-100% respectively. Affected herds showed sudden onset, diarrhea, anemia, and general weakness. 

At necropsy, the main gross lesions observed were acute hepatitis, with swollen, yellowish, and friable liver, and heart 

showed hydropericardium effusions. The qPCR of FAdV (A-E) confirmed the presence of the virus. Phylogenetic 

analysis of hexon gene indicated that FAdV-4 type C is the major cause of the epidemic wave in Abu Dhabi Emirate 

during the year 2020, and this strain clustered with FAdV strain circulating in Pakistan, KSA, Kuwait, Belgium, China, 

Nepal, USA and Poland. 

Adenoviruses, mainly serotype FadV-4 is the common serotype identified in IBH and HPS episodes causing severe 

economic losses in poultry farms in the Al Ain region of Abu Dhabi Emirate. This is a first report on FAdV infection in 

UAE. The finding is necessary to build a database that strengthens strategic and control measures of the disease in 

the region, especially vaccination programs. 
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Production of resistant tomato cultivars against Tomato yellow leaf curl virus 

 

Muhammad Shafiq Shahid* and Abdullah M. Al-Sadi 
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*Corresponding author: M. S. Shahid, mshahid@squ.edu.om 
 

 

Tomato is one of the largest horticulture crops grown in the tropics and subtropics. The demand for tomatoes is 

increasing steadily around the globe. However, tomato production is hindered by several biotic stresses, including the 

Tomato yellow leaf curl virus, which is associated with tomato leaf curl disease (ToLCD). The disease results in losses 

estimated at millions of US dollars in several countries. The disease management is limited due to several reasons, 

including the frequent introduction of different viral strains, especially in countries with limited quarantine services. The 

high susceptibility of most hybrid tomato cultivars to ToLCD is also another challenge. Although several studies 

addressed resistance to ToLCD, little is known about the resistance of tomato cultivars to viral strains in this part of the 

world. This study evaluated tomato cultivars harboring resistant genes (ty) for resistance against ToLCD. In addition, 

transgenic tomato lines were developed using three different resistant genes. The introduced and the developed lines 

showed different levels of resistance to ToLCD. Some transgenic tomato cultivars provided more than 90% resistance 

to the disease. The study will help develop a list of potentially sustainable solutions to overcome ToLCD, with a special 

focus on the development of resistant cultivars. 

Keywords: Tomato, resistance, interaction, begomovirus, whitefly 
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Aspects and Practices of Biological Control Conservation   

 

Nabil E. El-Wakeil1,2*, Nawal M.F. Gaafar1 
1Pests & Plant Protection Dept, National Research Centre, El-Buhouth St., 12622 Dokki, Cairo, Egypt 
2Institute of Agric. & Nutritional Sciences, Martin-Luther-University Halle-Wittenberg, Germany 
Corresponding author: nabil.elwakeil@yahoo.com 
 

 

Natural enemies are exposed to continuous deterioration in populations, especially in modern agricultural systems 

characterized by the complete removal of plants after harvesting as well as by insecticide applications. This complete 

removal of plants gives rise to the disappearance of natural enemies (NEs) after each crop season. Conservation 

biological control protects NEs against adverse effects of pesticides and incompatible cultural practices and improve 

their efficiency via providing food sources. During non-crop periods, natural enemies may benefit from pollen and 

nectar. Preservation of NEs can be achieved by providing habitat and resources for them. The present work is aimed 

at discussing a suggested strategy for more efficient conservation of biological control comprising collection, 

preservation and releasing the preserved NEs on target crops. The collection is mainly conducted before crop harvest 

and during winter from fruit orchards. Preservation greenhouses are dedicated to NEs rather than the commercial 

production of crops. Natural enemies taken from preservation greenhouses are released in target crops during the 

growing season. Different techniques used in the collection, preservation and release of NEs are reviewed. Such a 

conservation biological control strategy might contribute to preserving the natural biodiversity in the environment and 

providing natural alternatives to pesticides.  

Keywords: Natural enemies, parasitoids, predators, pathogens 
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Development of Animals Spatial and Temporal Database Management for Biosecurity Preparedness 
 
Ahmed Qeshmi1 * , Aysha Alghufeli1, Mariam Alblooshi1, and Afra Abdalla2   
1 National Space Science and Technology Center, United Arab Emirates University, Alain, UAE 
2 College of Agriculture and Veterinary Medicine, United Arab Emirates University, Alain, UAE 
*Corresponding Author: ahmadjalil@uaeu.ac.ae  
 
 

Geographic information system (GIS) is computer-based system for capturing, storing, analyzing and displaying 

geospatial data sets. Recently GIS has been incorporated widely in the veterinary field specifically in surveillance and 

disease controlling systems. It has played an important role for capturing, storing and reporting disease information, 

early warning, and control programs, and preventive planning of animal-related diseases which are responsible for 

considerable economic losses. In this study, we used spatial analysis tools to build scenarios for management of poultry 

disease outbreaks in UAE. We have created a geo-database of classified and sorted out poultry data provided by Abu 

Dhabi and the Northern Emirates to create GIS maps in veterinary medicine and epidemiology fields. A total of number 

of 37 licensed commercial poultry farms in the country were enrolled in the study. The geodatabases were exported 

from excel and developed using GIS software’s such as: QGIS, and ArcGIS pro Software. The results were displayed 

on digital maps using spatial statistical methods such as: buffer zones, nearest neighbor analysis, heat maps, Voronoi. 

And cartographically represent as: point clusters, graded proportional circles and heat maps. Finally, a number of five 

maps were produced showing the (1) hosting capacity of the farms, (2) multiple buffer zones 5-km, 10-km and 15-km 

and their overlapping zones, (3) standard deviation map of overall farms distances to each other, (4) Euclidean distance 

Voronoi and finally (5) heat maps. The previous methods are very effective in assessing the locational settings of the 

farms and their effect on each other in case of presence of infectious diseases, also the areas for disease spread 

based on the route of transmission and how to assess the best distance between farms. Digital maps will be a valuable 

asset to the researchers at UAE government and UAE University as they assist in building mathematical simulations 

and scenarios for control strategies and food biosecurity. 

  
Keywords: Geodatabase, Management, Poultry, GIS, Biosecurity, Spatial, Temporal, disease, UAE, Spatial Analysis 
 

 

 

mailto:ahmadjalil@uaeu.ac.ae


 
                                                78 

   
Abu Dhabi Agriculture & Food Security Conference                                                                                               

Public 

 

 

 

 

 

The effect of some commercial disinfectants on bacterial contamination of drinking-water in some poultry 

farms in Khartoum state, Sudan 

Selma. K. Ahmed 1* .and Mohamed. T. Eltigany 2 
 1. Central Veterinary Research Laboratory, P.O Box: 8067, AlAmarat, Khartoum, Sudan. 
2. Department of Preventive Medicine and Public Health, Faculty of Veterinary Medicine, University of Khartoum. P.O 
Box: 32 – Khartoum North- Sudan. 
*Corresponding author: selmaka277@yahoo.com  

 

Disinfection is unquestionably essential in the supply of safe drinking water and very commonly involves using reactive 

chemical agents such as chlorine. Disinfection is an effective barrier to many pathogens (mainly bacteria) during 

drinking-water treatment. 

This study was conducted to determine the degree of sensitivity of bacteria in poultry drinking water to some 

commercial disinfectants. Thirty water samples were collected from ten selected farms (three samples/ farm). The 

samples were collected   from the main source of water, the storage place, and the drinkers of each farm. All water 

samples were examined for the viable bacterial count and then cultured after using disinfectants (Yodor & Vircon) to 

isolate bacteria resisted disinfectants. The mean viable count of the tested samples was 442.6×103, 317.9×105, 

664.6×105 for samples from the drinkers, from the storage place and the drinkers, respectively. The bacteria that 

resisted the Yodor disinfectant were Flavobacterium, Enterobacter, Acinetobacter, staphylococcus, Micrococcus, and 

Bacillus. On the other hand, the bacteria that resisted the Vircon disinfectant were Acinetobacter, Micrococcus, and 

Bacillus from the same farms.  

The water must be treated to kill the bacteria. There is an increasing interest in the disinfection of drinking –water 

delivered to chickens. Disinfection of drinking –water would be a critical control point for controlling human pathogens 

in an on-farm Hazard Analysis Critical Control Point (HACCP) food safety program. 

          Key words: water-contamination, disinfection, poultry, farms, bacteria 
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Antibiotic profile of cloacal bacterial flora of broiler chicken in Khartoum State, Sudan 

 

Al Muhtadi 1, K.I. and Iman M. El Nasri  2,* 

1. College Of Graduate Studies, Sudan University Of Science And Technology, Khartoum, Sudan 
2. Central Veterinary Research Laboratory, P.O. Box 8067 (Alamarat) , Soba, Khartoum, Sudan 
* Corresponding Author: iman_nsr@yahoo.com 
 

Different bacterial species are found in the alimentary tract (AT) of chicken as normal flora; Antibiotic-resistant intestinal 

bacteria in broiler chicken might contaminate the whole carcass during the evisceration process, and hence are 

transmitted to humans through direct or cross-contamination and mishandling of poultry products, and raw carcasses 

that constitute one of the most frequent causes of human infection. The aim of this study was to isolate, identify and 

determine antibiotic susceptibility levels of aerobic bacteria colonizing cloacal area of healthy ≥ 60-day-old broiler 

chicken reared in Khartoum State; Fifty cloacal swabs were collected randomly at the end of the production cycle during 

January to February 2017. Bacteria were isolated and identified by conventional methods and the API20E test kit. A 

total of 72 aerobic bacteria was isolated, 15(21%) were Gram-positive, and 57(79%) were Gram-negative. Only 57 

(79%6) isolates were further identified. Escherichia coli and proteus spp. were the predominant bacterial isolates. 

Antibiotic susceptibility test to all isolates was performed by disc diffusion method, using eight antibiotics. Isolates 

showed different antibiotic susceptibility profiles with high sensitivity to colistin (75%), gentamicin (53%) and 

ciprofloxacin (45%). In contrast, high resistance was observed to cefepime (76%), doxycycline (53%) and tetracycline 

(49%). Multidrug-resistant patterns were detected in 34 (49%) isolates. From all isolated bacteria, only four isolates 

were found sensitive to all antibiotics used. Prudent use of antibiotics and application of proper biosecurity measures 

in broiler farms and poultry slaughterhouses should be adopted to decrease transmission of resistant bacteria to 

humans, animals, and their environment. 

Key words: broiler chicken, antibiotic profile, Escherichia coli, proteus spp. 
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Assessment of antibiotic drugs Residues in bovine milk from smallholder farms in Khartoum State, 

Sudan 

Ishraga G. Ibrahim, A. Akud  
Department of Biochemistry, Pharmacology and Toxicology, Central Veterinary Research Laboratory, Khartoum, 
Sudan 
*Corresponding author email: ishragaibrahim0@gmail.com 
 

Concerns over, veterinary drug usage and residues are primarily related to food safety and the possibility of the 

development of antibiotic resistant pathogens and other health problems. Additionally, the interest of developing 

country governments to meet requirements for international trade, failure to do so can have devastating economic 

consequences. Although there are laws to govern the use of antimicrobials drugs in Sudan and the maximum allowable 

antimicrobial concentrations in food, monitoring and surveillance effort by the government is still below the required 

level. In this study, 300 bovine milk samples were collected from smallholder farms in Khartoum State to investigate 

the presence of tetracycline and penicillin drug residues using the HPLC/UV method. Results revealed that 35 samples 

(36%) contained oxytetracycline residues, 12 samples (12.63%) contained penicillin G residues, 14 samples (14.73%) 

had ampicillin residues, and 34 samples (35.78%) had amoxicillin residues. The average concentration of 

oxytetracycline, penicillin G, amoxicillin and ampicillin in milk were 260.88μg/l, 372.89 μg/l, 783.5 and 74.95 μg/l 

respectively, which exceed the maximum residues limit. The awareness regarding residue problem should be 

increased, antibiotics should be given at recommended doses, and with appropriate supervision, and monitoring 

surveillance programs for antibiotic residue in animal products should be applied. 

Keywords: Tetracycline, Penicillin, Drug residues, Milk, HPLC/UV 
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Antibiotic residues in broiler meat in Khartoum State, Sudan 
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Antibiotic residues in chickens are a human health concern due to their harmful effects on consumer health t. his study 

was carried out to detect antibiotic residues in chicken meat in Khartoum State. A total of one hundred chicken samples 

(breast muscle, liver, and kidney tissues) were collected randomly from slaughterhouses. The antibiotic residues were 

detected by the microbiological method using Bacillus subtilis as a test organism. This study covered three localities, 

Khartoum, Khartoum North, and Omdurman. The results showed that 35% of samples were positive for antibiotic 

residues while 65% were negative. The highest percentage of antibiotics residues was detected in the liver (58.8%), 

followed by the kidney (32.3%), and breast muscle (14.3%). According to data collected during this study, 57.1% of 

breeders use antibiotics without signs of sickness, 71.4% sell chickens during the treatment period, 64.2% have good 

knowledge about the withdrawal period of used drugs, and 57.1% accelerate healing by using a double dose of drugs. 

It can be concluded that the withdrawal time of antibiotics before slaughter has been ignored in these farms, therefore, 

the administration of antibiotics in poultry farms must be more rigidly controlled to prevent drug residues in food-

producing animals. 

Keywords: broiler chicken, antibiotic residues, Bacillus subtilis 
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Assessment of bacterial contamination in drinking water sources in Khartoum/ Sudan 
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Al-Amarat, P.O. Box 8067, Sudan 
2. Department of Parasitology, Veterinary Medicine, University of Khartoum, Shambat, Khartoum North, P.O. Box 32, 
Sudan. 
*Corresponding author: E-mail: mna2tt@gmail.com    
 

 

This study was conducted to assess the drinking water quality and bacterial contamination associated with human or 

animal feces in Khartoum, Sudan. One hundred water samples were collected from the three localities of Khartoum 

state (Khartoum= 33, Omdurman= 34, Khartoum North [Bahri] =25) and eight from different water supply companies. 

Fifty-four samples were collected from surface water and (38) from groundwater [well]. These samples were 

transported to Departments of Bacteriology, Central Veterinary Research Laboratories (CVRL) for microbiological 

analyses using the filtration method and the new technique Colilert and Pseudalert kits, which used for the first time in 

Sudan. The identification of bacterial isolates was made using a conventional and rapid test (API Kits).The filtration 

method revealed different bacterial species which are considered the leading cause of water-borne diseases, and they 

were: Escherichia coli, Klebsiella pneumoniae, Enterobacter aerogene Enterobacter sakazaki, Enterobacter cloacae, 

Serratia marinoruba, Proteus mirabilis, Salmonella spp. Raoultella terrigena\planticola, Orchobacter anthrobi, 

Cronobater spp., Aeromonas salmonicida, Aeromonas hydrophilia, Pantoea agglomerans, Vibrio parahaemolyticus. 

Coliform bacteria, Escherichia coli and Pseudomonas app were detected, and most probable numbers (MPN) were 

counted using the previous kits according to manufacture instructions. Other types of bacteria that do not belong to 

coliform were also isolated during this study; the presence of non-coliform bacteria is a serious issue since they could 

harbor pathogenic and resistance genes difficult to treat. The water must be tested before use, and a quality control 

technique must be achievable to ensure a continuous supply of pure drinking water. 

 

Keywords: Drinking water, E. coli, Pseudomonas spp, Colilert, Pseudalert, MPN 
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Seroprevalence and Geographic Distribution of Camel Brucellosis in Kordofan States, Western 

Sudan 
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*Corresponding author: mahaibrahim22@yahoo.com  
 

 

This work has been formed to determine the special geographical distribution of brucellosis in camels in the Kordofan 

States (North, West, and South) and to compare between different diagnostic tests for their sensitivity, specificity, and 

agreement. In this study, we used cELISA as golden standard test compared with mRBPT, BAPA and SAT. The study 

area was chosen according to the movement of camels and the high densities of camels and ruminants. A total of 388 

apparently healthy camels were sampled between May and December 2018 to determine the seroprevalence of 

brucellosis. Of 388 examined sera, 43 (11.08%), 41 (10.56%) and 30 (7,73%) were found positive by modified Rose 

Bengal Plate Test (mRBPT), Buffer Acidified Plate Antigen (BAPA) and Serum Agglutination Test (SAT), respectively, 

then the 43 positive samples by mRBPT were tested by competitive enzyme-linked immunosorbent assay (cELISA) 

where 38/43 (88.4%) were confirmed positive. Using cELISA as a golden standard, a sensitivity of 52.4% and a 

specificity of 100% were recorded for BAPA and a sensitivity of 58.8% and a specificity of 83.3% for SAT. KAPPA 

coefficient agreement between cELISA and BAPA (16%) and between cELISA and SAT (31%) and that mean there is 

a poor agreement between cELISA as a golden standard test and the other two tests (≤40 consider poor).  The results 

of this study revealed that brucellosis occurs in camels from Western States, confirm and extend earlier findings 

regarding the widespread of brucellosis infection in camels in the Western Sudan. Accordingly, to the map of camel 

brucellosis distribution, we acknowledge that control measures can be more effectively, targeting high prevalence areas 

like Shiekan locality.  

Brucella organisms that affect camels are infectious for humans, and the disease is considered to have an economic 

impact as it affects reproduction, production, and camel trade, and it needs much more attention to attain successful 

control.   
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Hyperspectral imaging and deep learning - a tool for detection and quantification of Clostridium sporogenes 

spores 

 

Aswathi Sonia, Mahmoud Al-Sarayreha, Marlon M. Reisa, and Gale Brightwellab 
a AgResearch, Palmerston North, New Zealand 
b New Zealand Food Safety Science Research Centre, New Zealand 
Corresponding author: Aswathi Soni aswathi.soni@agresearch.co.nz 
 

Bacterial spores are a challenge to the food industry as they can survive processing (pasteurization), can withstand 

unfavourable conditions (low pH, desiccation and chemicals) and can germinate in food under favourable conditions 

leading to spoilage or/and food poisoning. Clostridium sporogenes spores are used as surrogates for Clostridium 

botulinum to verify thermal exposure and lethality in sterilization regimes by food industries. Conventional methods to 

detect bacterial spores are time-consuming and labour intensive. Therefore, there is an active search for non-

destructive, time efficient technologies that can detect and quantify spores. The objectives of this study were to evaluate 

the feasibility of using hyperspectral imaging (HSI) and deep learning approaches, firstly to identify dead and live forms 

of C. sporogenes spores in mashed potato as a model food matrix and secondly, to quantify them. While HSI  and 

multivariate analysis were able to detect the presence of spores, their quantification was significantly improved by deep 

learning classification frameworks namely 1D- convolutional neural networks (CNN) and random forest (RF) modelling; 

thereby enhancing the accuracy of prediction. The screening system used in this study was a combination of HSI and 

deep learning modelling, which resulted in an overall accuracy of 90-94 % when the dead/inactivated spores were 

present in the matrix. This experimental approach prevented the confounding effects from affecting the classification 

of the samples and reinforced the claim that hyperspectral imaging was able detect a spectral signature of spores. The 

study confirmed the successful use of HSI and deep learning to detect and quantify as low as 10 CFU/g of spores in 

mashed potato. Further investigations with different food types, increased level of samples, different spore strains and 

other deep learning models like RNN networks would enhance the application of HSI in the field of food safety. 
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Towards in-plant estimates of red meat quality parameters using Hyperspectral Imaging 

S. Hitchmana*, M. P. F. Loeffenb, M. Sharific, and C. R. Craigiec 

a AgResearch Ruakura, Hamilton, New Zealand, bDelytics Ltd., Hamilton, New Zealand, cAgResearch Lincoln, 
Christchurch, New Zealand 
* Corresponding author: sam.hitchman@agresearch.co.nz 
 

New Zealand exports of lamb, beef and venison were valued at over USD 4.5 billion in 2019-20, and there is evidence 

that consumers are willing to pay more for higher quality red meat products. Therefore, is an increasing need for 

objective, automated measurements of meat and carcass quality for the red meat sector to meet international consumer 

standards. Of the technologies which have been identified to estimate quality traits, Hyperspectral Imaging (HSI) has 

been demonstrated to estimate intramuscular fat percentage (IMF%), a key quality trait, of red meat at 24 hours post-

mortem. Briefly, HSI cameras collect hundreds of images at different wavelengths across a given spectral region. Pixels 

within a spatial region of interest are used to determine the regions traits, typically by implementing a statistical model. 

In this study, a prototype HSI scanning system was deployed in a commercial meat processing plant. Prior to 

deployment, statistical models to predict IMF% from HSI data were developed using historical measurements of New 

Zealand Lamb, Friesian bull and Wagyu-Friesian Cross using different camera hardware and lighting. A calibration 

transfer was used to apply this model to data collected using the prototype system. To test the performance of the 

prototype in a commercial setting, eight prime beef loin were divided into 64 individual steaks with an IMF% range of 

1.27-11.94%, as measured by gas chromatography. Prediction of each sample IMF% using the historical model had 

an RMSE of 1.19%, standard error of prediction (SEP) of 1.11% and a bias of -0.46%. An updated model, which 

included prime beef data in its calibration set, showed significant improvement in prediction performance. These results 

using a prototype device show this technology and underlying data science are ready for widespread adoption by the 

red meat industry. 
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Replacement of fishmeal by microalgae and pea protein concentrates with or without phosphorus 
supplementation in diets for juvenile rainbow trout (Oncorhynchus mykiss) 
 

Ebtehal El-Sayed Hussein1, 2, Konrad Dabrowski1 & Bong-Joo Lee, 3 
1 School of Environment and Natural Resources, The Ohio State University, Columbus, OH 43210, USA; 2 
Department of Poultry and Fish Production, Faculty of Agriculture, Menoufia University, Shebin El-Kom, Egypt; 
3Aquafeed Research Center, National Fisheries Research and Development Institute, Pohang, Gyeongbuk 791-923, 
South Korea 
 *Corresponding author: ebtehal.elsaid@yahoo.com 
 
In the present study, the effect of partial replacement of fish meal with algae protein singly or in combination with the 

pea protein concentrate with or without phosphorus (P) supplementation in diets for juvenile rainbow trout that is 

characterized with higher growth rate than older, larger fish was addressed. We examined growth performance, carcass 

composition, histology of the digestive tract and mineral composition of diets, fish body and feces to establish the 

balance for major elements. Also, examined the effect of P supplementation in the experimental diets contained algae 

on the high levels of aluminum and iron in the algae. An important incentive of this research was to evaluate microalgae 

produced for biofuels in diet formulations for rainbow trout. The feeding trial was investigated in a 7-week. Five 

experimental diets were formulated by replacing 16% of fish meal protein with Spirulina biofuel algae protein (A16). 

Additional three experimental diets were prepared by replacing 50% fish meal protein with a mixture of algae and pea 

protein concentrate (APC). Addition of P to the A16-based diets showed a beneficial trend of increasing fish weight, 

while the opposite trend was observed in APC-based diets. Fish fed A16+PP diet had the highest ash content (37.7%) 

in the feces, whereas the lowest value was observed in the feces of the fish fed APC diet (22.2%). 

The concentration of fecal Ca and P significantly increased in phosphorus supplemented groups (P < 0.05). This result 

indicates that dietary level of Ca and P can be reflected in the concentration of fecal Ca and P when additional CaHPO4 

was included in diet formulations. A similar result was observed in the fecal concentrations of specific minerals among 

treatments (P < 0.05) suggesting that Al and Fe can be excreted and did not accumulate in the fish body. Our findings 

suggest that a high concentration of dietary minerals can be excreted in faeces without noticeable changes of body 

composition and detrimental effect on the histological appearance of the digestive tract. 

 
Key words: aluminum, biofuel algae, pea protein concentrate, spirulina, phosphorus, rainbow trout 
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Autonomous Pollination & Autonomous Red Palm Weevil Detection 

 
Mohammad Al Moosa 
CODE Three Fourteen Technologies LLC, Agtech. Abu Dhabi, UAE  
Corresponding Author: Eng. Mohammad Al Moosa  
Email: mohd@code314.co 
 

 
Current pollination techniques have various disadvantages, including nonstandard processes, lower crop yield and 

quality, higher safety risks for workers, and increased labor costs, where a single person can only fertilize 200–250 

palm trees during the pollination season. It takes a human around 30-60 minutes to pollinate 1 palm tree. 

 

Date palm trees face serious threats by Red Palm Weevil (RPW) infestations across the world. The United Nations 

(UN) stated, "The weevil causes economic losses in the millions of dollars annually”, making it a major economic issue. 

This can be through lost production, increased pest control, eradication, and replacement costs. Current solutions are 

not cost effective, target one tree at a time, and require human intervention. 

 

Our solution at Code Three Fourteen Technologies LLC (CODE314) will tackle two verticals: Autonomous Date Palm 

Trees Pollination & Autonomous Red Palm Weevil Detection. The Drone Autonomous Pollination will cut down on costs 

by over 60% and increase time efficiency between 96-99%; a drone takes around 16-30 seconds to pollinate as per 

our research study with United Arab Emirates University (UAEU), Agriculture and Food Department. Drones will be 

fitted with Red Green Blue (RGB) cameras and Real-Time Kinematic (RTK) based Global Positioning System (GPS) 

systems with centimeter-level accuracy. These will be used to generate field maps with Artificial Intelligence (AI) 

assisted plant classification that would then be used to plan the pollination mission autonomously. The Autonomous 

Red Palm Weevil Detection solution will detect the RPW at an early stage using machine learning, which will lead to 

lower infestations, costs and higher crop yields. 

 

Drone based early RPW detection processes using AI technology will be developed. Various plant stress parameters 

will be captured through drone mounted multispectral and thermal sensors. The derived signatures will then be used 
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to train the advanced AI algorithms to diagnose RPW infected trees at an early stage. Our goal is to use innovative 

technologies to increase productivity, increase crop yield and quality, and ensure national food security. 

 

Keywords: pollination, red palm weevil detection, national food security. 

 
Identification, characterization and quantification of lipids and fatty acids in avocado fruit (Persea americana 
Mill, Var Hass) at different stages of maturation and ripening, using thin layer and gas chromatographies 
 
Evelyn Regalado-Rentería*, Diana Laura Rivera-Prieto, Rolando Mendoza-Zúñiga, and Elhadi M. Yahia 
Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro, Querétaro, México 
Corresponding author: yahia@uaq.mx 
 
 
 
Mexico is the biggest producer and consumer of avocado (Persea americana Mill, var. Hass), fruit rich in 

phytochemicals, especially oils and fatty acids. Food nutritional tables, especially for avocado fruit, are limited to 

describing total lipids, and therefore, proper chromatographic studies for detailed information are needed for this 

important fruit. A theoretical framework is proposed whose objective was to identify, characterize and quantify the fatty 

acids in the avocado pulp at different stages of maturation and ripening, comparing the effectiveness of two separation 

and identification methods: gas chromatography (GC) and a combination of thin-layer chromatography (TLC) and GC. 

Maturation and ripening are the most relevant variable for the nutritional profile. Twenty maturation/ripening stages 

were determined according to fruit dry matter content (19.97% to 38.84%), with a total oil content of 10.99% to 26.23%), 

and a colorimetric analysis of the fruit peel, where the colour parameters L*, a*, b*, C* and h° were determined. For 

the chromatographic analysis, an oil extraction of the freeze-dried fruit tissue was carried out, after which a part was 

trans-esterified and injected into the GC. Another part was subjected to TLC separation, and the resulting components 

were also injected into the GC. The combination of both chromatographic systems had greater efficiency than each 

alone. The major fatty acids identified in the pulp included oleic, palmitic, stearic, linoleic, linolenic, myristic and 

palmitoleic acids. Other fatty acids in smaller quantities included arachidonic, lauric, elaidic, behenic, cis 11, 14 

eicosanoic, cis 10 heptadecanoic, Ƴ-linolenic and heneicosanoic acids. Our studies have indicated that Hass avocado 

fruit contain significant quantities of fatty acids that are important for human health. Detailed results will be presented 

on the profile of fatty acids, their amounts, and changes during maturation and ripening in both chromatographic 

systems and their combination. 

 

Keywords: Persea americana, health, nutrition, postharvest, lipids, fatty acids 
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Methanolic extracts of avocado (Persea americana var. Hass) fruit mesocarp induce cytotoxicity of colon 

cancer cells 

 

Gloria Y. Gutierrez-Silerio1,2, Pablo García-Solís1*, Elhadi M. Yahia2, Pablo A. Rodríguez-Salinas2, Rolando 
Mendoza-Zúñiga2, Diana L. Rivera-Prieto2 

1Laboratorio de Endocrinología y Nutrición, Departamento de Investigación Biomédica, Facultad de Medicina, 
Universidad Autónoma de Querétaro, Queretaro, Mexico 
2Laboratorio de Fitoquímicos y Nutrición, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro, 
Queretaro, Mexico 
*Corresponding author, e-mail: pablo.garcia@uaq.mx 
 
 
Epidemiological studies indicate that diet rich in fruits and vegetables is associated with lower cancer incidence, 

primarily due to the bioactive components such as phytochemicals, which can vary depending on different factors such 

as the fruit ripening stage. Colon cancer therapy is not effective, and the combination of two or more chemotherapeutics 

is recommended to avoid the damaging side effects. On the other hand, avocado phytochemicals had demonstrated 

biological and immune implications regulating inflammatory and apoptotic pathways, important to stop or slow down 

the progression of pathologies associated with inflammation. The present study aimed to determine the cytotoxic effect 

of methanolic extracts of avocado mesocarp (MEAM) on HT-29 colon cancer cells. Cytotoxic effect was evaluated 

using the Cell Viability MTT assay and testing the methanolic extracts (MEAM) from Hass avocado fruit at five different 

ripening stages (from 20.7% to 37.5% of dry matter content). Cells were incubated with five concentrations of MEAM 

(62.5-1000g/mL), and finally, each IC50 was calculated for each ripening stage. We found that MEAM has different 

implications depending on the fruit ripening stage, observing less cytotoxicity in advanced ripening stages. This might 

be due to the types and quantities of phenolic compounds present in the different ripening stages of the fruit. In 

conclusion, our work highlights that methanolic extracts from Hass avocado fruit can trigger cytotoxicity in colon cancer 

cells. However, it is important to consider the differences in fruit ripening stages due to their different qualitative and 

quantitative phytochemical contents. 

 
Keywords: persea americana, colon cancer, methanolic extract 
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CAROTENOID STABILITY IN OLEOGELS WITH CANDELILLA WAX 

 

Diana I. Mendoza-Leóna, Claudia I. Victoria-Camposa,*, Jaime D. Pérez-Martínezb, Braulio Cervantes-Pazc, Elena 
Dibildox-Alvaradob, M. Judith Ríos-Lugoa 
a Facultad de Enfermería y Nutrición, Universidad Autónoma de San Luis Potosí, San Luís Potosí, 78290, Mexico. 
b Facultad de Ciencias Químicas, Centro de Investigación y Estudios de Posgrado, Universidad, Autónoma de San 
Luis Potosí, 78210, Mexico. 
c Instituto de Investigación de Zonas Desérticas, Universidad Autónoma de San Luis Potosí, San Luis Potosí, 78377, 
Mexico. 
*Corresponding author E-mail address: claudia.victoria@uaslp.mx (CI Victoria-Campos)  
 
 

Cohort studies have reported negative associations between high carotenoid consumption and plasma levels and the 

risk of chronic diseases such as type 2 diabetes, cardiovascular diseases and some types of cancer. However, 

carotenoids are poorly absorbed in the human intestine, thus, there is a great interest in the development of foods 

enriched with carotenoids in highly digestible matrixes. Due to the lipophilic character of carotenoids, oleogels might 

delay their release during digestion and therefore modify their micellarization (bioaccessibility). Previous studies 

reported that wax oleogels are a good replacement for saturated fats in processed foods such as margarines, 

confectionery toppings and spreads. Candelilla wax is extracted from the leaves of the shrub Euphorbia cerifera, native 

to the north of Mexico. The objective of this study was to evaluate the carotenoid stability in different Candelilla wax 

based oleogels. Oleogels with 1% or 3% of candelilla wax, and with or without 1.5% of the emulsifiers saturated 

monoglycerides (MG) or polyglycerol polyricinoleate (PGPR) were prepared. β-carotene or carotenoids from red 

peppers oleoresins were added at a concentration of 0.1%. Oleogels were stored at 4 and 25 °C, and the total 

carotenoid content was evaluated after 0, 15 and 30 days. β-carotene was highly stable (108 – 135% stability) to the 

oleogel preparation process. The content of β-carotene in oleogels after 15 or 30 d of storage (4 and 25 °C) did not 

change. However, the content of carotenoids extracted from red peppers was reduced drastically (18.5 – 51.40% 

stability) after the oleogel preparation. Carotenoids from red pepper were relatively stable during the storage of oleogels 

(23.41– 37.08%). In some samples, carotenoids in oleogels stored at 25 °C were less stable than at 4 °C. These 

results indicated that candelilla wax based oleogels might be a good vehicle to enrich processed foods with carotenoids. 
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More studies are needed to enhance the stability of carotenoids extracted from natural foods in enriched oleogels, due 

to their rich carotenoid profile.  

 

 

Keywords:  Oleogel; candelilla wax; carotenoid stability; storage stability 

 

 
Identification of lipid-soluble bioactive compounds in Hass avocado fruit during ripening using high 
pressure liquid chromatography coupled to mass spectrometry 

 
Rolando Mendoza-Zuñiga1*, Braulio Cervantes-Paz1,2, and Elhadi M. Yahia1 

1Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro, Querétaro, México 
2Intituto de Investigación de Zonas Desérticas, Universidad Autónoma de San Luis Potosí, SLP. México 
 
*Corresponding author: rolando.mendoza@uaq.mx  
 

Avocado fruit presents changes in the profile of bioactive compounds during maturation and ripening, which is an 

important consideration for the contribution of the fruit to human nutrition and health. Some of these changes have 

been studied during storage but scarcely as a response to changes in fruit ripening, nor using proper ripening indices 

and proper analytical methods. In this study, we have determined the ripening stages of Hass avocado fruit based on 

their dry matter (DM) and oil contents, and analyzed the changes in the profile of carotenoids, chlorophylls, and 

tocopherols during three ripening stages (RS1, RS2, and RS3) using high-pressure liquid chromatography coupled to 

mass spectrometry (HPLC-MS). DM of the avocado fruit used was: RS1=21%, RS2=27% and RS3=35%. A total of 

nine lipid-soluble bioactive compounds were identified according to their molecular ions, including -tocopherol (m/z = 

431), -tocopherol (m/z = 417), violaxanthin (m/z = 601), neoxanthin (m/z = 601), xanthophyll (m/z = 569), -

cryptoxanthin (m/z = 553), -carotene (m/z = 537), chlorophyll a (m/z = 893) and chlorophyll b (m/z = 490). -

Tocopherol was present at the three ripening stages, while -tocopherol was not detected in RS1. All carotenoids were 

present in the three ripening stages, except xanthophyll, which was not found in RS1. Chlorophylls were found in RS1 

and RS2, but chlorophyll b was absent in RS3. DM is a well-established parameter as a ripening index of avocado fruit 

since the lipid-soluble bioactive compounds profile changed differentially depending on ripening changes.  

 

Keywords: Persea Americana, ripening, carotenoids, tocopherols, chlorophylls  
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Lipids and phytochemicals in avocado (Persea americana Mill.) fruit by-products during fruit ripening 

 

Pablo A. Rodriguez-Salinas* and Elhadi M. Yahia 
Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Avenida de las Ciencias S/N, C.P. 76230, 
Juriquilla, Querétaro, México 
 *Corresponding author: (palanvf@hotmail.com) 
 

Avocado fruit is of great economical and health importance, especially rich in phytochemicals. However, over 30% of 

the fruit is wasted as a by-product (peel and seed), although contain valuable beneficial bioactive compounds (BC) of 

potential nutraceutical and health importance. The objective of this work was to characterize the contents and the 

variation of the BC present in the peel and seed of Hass avocado fruit at different maturation and ripening stages. Fruit 

were harvested at 19% dry matter content (DM), maintained under controlled ripening conditions of constant 

temperature (28 °C) and RH (71%), and sampled daily for colour (CIELAB) of the peel, DM and oil content. Fatty acids 

(FA) profile was analysed using gas chromatography (GC). Phytochemicals, including chlorophyll, carotenoids, 

tocopherols, and phenolic compounds were analysed with HPLC/DAD/FLD, total phenolic compounds (TPC), 

flavonoids (FL) and condensed tannins (CT) with spectrophotometry, and antioxidant capacity (AC) using the DPPH 

and FRAP assays. FA such as palmitic, palmitoleic, linoleic, linolenic, oleic, stearic, myristic, lauric, and arachidonic 

were identified in the lipid profile. TPC, expressed in gallic acid equivalents (GAE), were 6381.3 mg GAE 100 g-1 in the 

peel, and 3282.8 mg GAE 100 g-1 in the seed. FL, expressed in epicatechin equivalents (EPCE), were 2390.4 mg 

EPCE 100 g-1 in the peel and 1491.5 mg EPCE 100 g-1 in the seed. CT were 2203.6 mg EPCE 100 g-1 in the peel, and 

1625.6 mg EPCE 100 g-1 in the seed. AC, expressed in Trolox equivalents (TE), was 19260.6 µM TE 100 g-1 in the 

peel and 13615.3 µM TE 100 g-1 in the seeds using DPPH, 27160.4 µM TE 100 g-1 in the peel and 9989.9 µM TE 100 

g-1 in the seeds using FRAP. The FA profile in the fruit by-products was similar to that of the pulp, but in less 

concentration. The BC were less abundant in the by-products as fruit ripening advances. Our results indicate that 

avocado by-products are a valuable source of BC with high nutraceutical and health values. 

 

Keywords: Persea Americana, postharvest, ripening, chromatography 
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Breeding practices for different sheep breeds in the Abu-Dhabi Emirate, UAE 

 
Mohammad J Tabbaa*1,2, Raed M. Al-Atiyat3, Faisal S Barakeh4 and Maher M Baker5 
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Animal Production, Mutah University, Jordan 

4Animal Production, Abu Dhabi Agriculture and Food Safety Authority, P.O Box 52150 Abu-Dhabi, United Arab 
Emirates. 5Animal Health, Abu Dhabi Agriculture and Food Safety Authority, P.O Box 52150 Abu-Dhabi, United Arab 
Emirates. 
*Corresponding author: MJTabbaa@JU.Edu.Jo 

 

The study was conducted to understand the sheep breeding practices applied by farmers in the Abu-Dhabi Emirate of 

the United Arab Emirates using a survey. A stratified random sample of 292 farmers was interviewed in all regions of 

the Abu-Dhabi Emirate. The farmers were keeping different breeds, different flock sizes, premises types and regions. 

The sheep breeds were significantly distributed in unequal proportion in which Najdi breed represented a major breed 

(39.7%) followed by Awassi sheep (26.4%). The rest of breeds were Orb, Somali, Chios, Sudani, Jaziri, Hari, Indian, 

Habsi, Pakistani, crossbreds and other breeds of less frequency. The majority of breeds were found in Al-Ain region 

and in Random farms. In regard to breeding practices, different factors were significantly influenced their application. 

For example, both male and female farmers were using scientific theories such as mating theory of pure-breeding or 

crossbreeding and theory of female and male selection. Furthermore, farmers who rearing pure sheep flocks had 

significant interest in breeding pure breeds, whereas farmers who rearing mixed flocks of sheep and goat practice 

crossbreeding more significantly. However, there are non-professional practices applied by farmers considered 

challenges have to be tackled when implementing breeding programs of good practices. For instance, potential efforts 

are needed to solve extensive and long use of rams and settling up inbreeding avoid plan. Other changes were keeping 

old ewes in the flock and lacking breeding knowledge by female farmers. The recommended solutions will be following 

community-based breeding program considering farmers of small flocks. Furthermore, Industry-based breeding 

program is also recommended for those farmers of medium and large flock sizes and be centralized in Al-Ain region. 

In both programs, it is very important to involve farmers’ characteristics and considering their existing breeding practices 

for any future sustainable breeding decision. 
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Camel milk: New horizons for development of fermented dairy products 

Bhawna Sobti* 
Department of Food Science, College of Agriculture and Veterinary Medicine,  
UAE University, Alain, UAE 
 
*Corresponding author: Bhawna.chugh@uaeu.ac.ae 

 

 

Camel milk (CM) is considered as an alternative source to bovine milk for the production of dairy products due to its 

nutritional benefits and therapeutic properties such as anticarcinogenic, antidiabetic and antihypertensive. Processing 

camel milk into different fermented products such as butter, set-type yoghurts, cheese, etc. is not very successful on a 

large scale as in the case of bovine milk due to the compositional differences between the two kinds of milk. Certain 

pilot scale studies and few commercial fermented camel milk products in UAE have shown the possibility processing 

of camel milk into fermented milk like ‘laban’, which resulted in an increase in the demand of camel milk in the country 

in the last few years. These fermented CM products have unique flavor and runny consistency and thus have low 

consumer acceptance compared to fermented bovine milk products. Addition of fruit purees (peach, apricot, strawberry, 

pineapple, apricot and mango, at three concentrations (5, 15 and 25%) to CM laban enhances the organoleptic 

properties and rheological properties.  A significant (P<0.05) increase in viscosity, storage and loss modulus was 

observed in CM labans fortified with peach, apricot and pineapple at 15 and 25% while other purees showed no 

significant effect. Higher concentration of purees produced darker and yellower labans (P<0.05).  QDA results showed 

significant increase in color, viscous appearance, fruity odor, initial sweetness and fruity flavor on increasing the purees 

concentrations in CM laban. Overall, fruit purees supplementation offers a promising option to develop fermented CM 

products with enhanced sensorial attributes and thus allowing manifold applications in dairy industry with added market 

value.  

 

Keywords: Camel milk, laban, fruit purees, dairy products 
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Camel milk; An amazing superfood for diabetes and antiviral infections 

 
Taherah Mohammadabadi  
Faculty of Animal Science and Food Technology, Agricultural Sciences and Natural Resources University of 
Khuzestan, Iran 
t.mohammadabadi.t@gmail.com 
 
 
Nowadays, the researchers following some natural alternative healings for insulin. Camel milk contains insulin like 

proteins, which does not form coagulum in the acidic condition of stomach, can be absorbed from the intestine and 

may be an effective alternative for insulin to treat type 1 and 2 and gestational diabetes. Camel milk may prepare about 

60% of the insulin in diabetic patients and reduce blood sugar. Obviously, camel milk effects on regulating of blood 

glucose are including; effect on insulin receptor function, signaling and glucose transport in the insulin-sensitive tissues, 

effect on the growth and activity of the pancreatic beta-cells in insulin secretion and negative modulation on the 

glucagon receptor. In most of the clinical trials, the favorable effects of raw camel milk on diabetes mellitus observed 

by the recommended dose 500 mL/day for 3 months which also improve risk factors in diabetic patients. Camel milk 

contains various protective proteins and enzymes including lysozymes, immunoglobulins, lactoferrin and 

lactoperoxidase which have antiviral, antibacterial and immunological properties. Camel milk lactoferrin proved to be a 

more potent anti-viral agent than milk lactoferrins of bovine and human. Also, the antibodies of the camel milk are 

selective controller to virus systems and protect body against infections. Generally, camel milk lactoferrin may directly 

interact with viral molecules or heparan sulfate receptors on the cell surface and prevent the virus attachment to the 

host cells and inhibit infection. The boosting host immune system by nutritional supplements such as lactoferrin may 

be effective against SARS-CoV-2 entry and infection into the host cells by binding to heparan sulphate on the target 

cell. It appears that more scientific studies are needed to confirm the effectiveness of camel milk powder on diabetes 

cases and its efficacy on prevention and treatment of viruses infections. 
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Antibacterial activity and chemical composition of Moroccan propolis from arid states rich in the endemic 

plant species of Euphorbia echinus  
Chakir Amina1*, Ilham Dilagui2, Nabila Soraa2, Milena Popova3, Ralitsa Chimshirova3, Vassya Bankova3, 
Abderrahmane Romane1 
1Laboratory of Applied Chemistry, Faculty of Sciences Semlalia, Cadi Ayyad University, Boulevard Prince My 
Abdellah B.P. 2390, 40000, Marrakech, Morocco 
2Laboratory of Microbiology and Virology, Faculty of Medicine and Pharmacy, Cadi Ayyad University, Sidi Abbad, B.P. 
7010, 40000, Marrakech, Morocco 
3Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria 
 
*Corresponding author E-mail: chakir.amina76@gmail.com 
 
Euphorbia echinus only thrives in the bare land South of Oued Souss and on the arid rocks of the Anti-Atlas. 

Antimicrobial resistance (AMR) presents a serious global public health threat in this century. The aim of the study is to 

assess the antibacterial activity of propolis ethanol extracts (PEE) of E. echinus and its chemical composition. Five 

samples of propolis of E. echinus were collected from different areas in South-West of Morocco, states known by hot 

desert climate, bare land and arid rocks. Chemical composition of the samples was analysed by GC-MS after silylation. 

Afterward, the antibacterial activities were studied against a large list of sensitive and resistant bacterial. Chemical 

composition results showed that samples 1 and 2 were characterized by similar composition with triterpenes 

characteristic for Euphorbia spp. as major constituents. The other three samples contain flavonoids, phenolic acids 

and their esters along with labdan type diterpenes typical for Populus nigra (poplar propolis) and Cupressus 

sempervirens (Mediterranean propolis), respectively. Triterpenes and quinic acid were also detected in varying 

amounts. Antibacterial assays displayed an interesting activity against the most tested bacterial strains including the 

resistant ones; with different inhibition zones ranged from 7mm to 25mm. The samples 4 and 5 showed the greatest 

antibacterial activities in comparison with the other samples.  
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Developing Varroa destructor mite Anderson & Trueman in the local bee colonies Apis mellifera sahariensis 

in the Saharan zone of Algeria 

Noureddine Adjlane 

Department of Agronomy, Faculty of Science, University M’hamed Bougara of Boumerdes, Boumerdes, Algeria 
E-mail: adjlanenoureddine@hotmail.com  
 
Varroasis is a very dangerous pathology that threatens beekeeping in Algeria; it is caused by the parasitic mite Varroa 

destructor. Population dynamics of Varroa destructor were studied for two years (2017– 2019) in 20 Apis mellifera 

sahariensis colonies located in Bechar (south of Algeria). The number of bees, the amount of open brood and capped, 

daily natural mortality, level of infestation of adult bees and level of infestation of the brood, was monitored. The brood 

cycle and behavior of reproduction in Apis mellifera sahariensis is set by exceptional and seasonal contrasts in climate: 

dry summer (June to September), with an almost complete stop brood. Autumn, relatively wet causes a second peak 

of activity and brood development. The values of the infestation rate of brood and bees show peaks in August, this 

period when there is the minimum amount of both bees and brood in the colony. In all colonies, the population of Varroa 

presented during the spring curve of exponential growth, which is explained by the continued presence of brood. In the 

growth phase, followed by a collapse of populations of mites, which in our experimental conditions, occurred from early 

summer, along with a weakening of colonies phase. Successive brood cycles allow the population growth of Varroa, 

while the absence of brood during the summer months has the opposite effect of reducing populations of Varroa. It 

appears that the level of Varroa infestation in colonies varies according to climatic conditions (seasonal) and internal 

conditions of each colony. 

 

Keywords: Apis mellifera sahariensis, Varroa destructor, brood, climatic conditions 
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Characterization of Sider honey using pollen analysis collected from Shapoah, Yemen 

Mohammed Alsharhi 1*, Abdoul Aziz Zabal 2, Noofal I. Bayaqoob3 

1Department of Agriculture, Faculty of Agriculture and Veterinary Medicine, Thamar 

University, Yemen, 2 Ministry of Agriculture & Irrigation, Yemen. 
3Hadramout University, Honey bee center. 

*Corresponding author E-mail: alsharhi@gmail.com 

 

The most common honey in Shapoah is sider honey come from sider plant Zizyphus spina cristi. Pollen in honey is 

indicator to the specific plant source that honey bees have visited to collect nectar. Therefore, to determine the purity 

of any honey sample should be identified the honey component of pollen to know the percentage of pollen and to define 

if that honey sample produced from uni-flora or multi-flora. 68 honey samples were collected from different apiaries 

distributed in villages of Shapoah governorate, Yemen throughout sider season 2016 and 2017. Honey samples were 

subjected to Melissopalynology in Yemen-agrivet lab. After isolate sider pollen, the results showed that pollen of 

Zizyphus spina cristi was dominant in all honey samples, where represented 63% of total pollen. Whereas the average 

of sider pollen per 10 g of honey was 48294.  The secondary pollen are Porsopis spp and Poacease where their 

percentage 14.6, 14.8 % respectively. Also, the results showed minor percentage of pollen belongs to Acacia spp., 

Asteraceae spp., and Acanthaceae spp. The current study showed that sider honey produced in different villages of 

Shapoah governorate is uni-flora, but the percentage of secondary pollen it doesn’t has effect on quality of sider honey 

because most that plant species produce little amounts of nectar. On the other side secondary pollen could be used 

as another evidence to distinguish sider honey produced from different villages of Shapoah governorate comparison 

to other honey samples. Where it was found that there is a strong positive relationship between the quality degree of 

sidr honey and the type of pollen a companion to sidr honey. We conclude that the quantitative and qualitative analysis 

Sider honey pollen is very importance to determine the botanical and geographical Origin of Yemeni sider honey from 

Shapoah. 

Keywords: Sider honey, Zizyphus spina cristi, pollen, Shapoah 
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Comparative efficacy of different essays to evaluate Hygienic behaviour of Apis mellifera ligustica against 

Varroa destructor 

Muhammad Asif Aziz*, Shahmshad Ahmed Khan, Muhammad Waqar 
Department of Entomology; Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi 
*Corresponding author E-mail: asifaziz572@gmail.com 
 
 
The present study was conducted at the University Research Farm, PMAS, Agriculture University Rawalpindi during 

2019. The evaluation of the hygienic behavior of different colonies of Apis mellifera was done against the “pin killed”, 

“freeze killed” and “oleic acid” assay. Thirty colonies were selected for the study and no prior selection of colonies on 

the basis of the level of disease or parasite was done, the colonies were selected randomly from the apiary. After 

allocating the identification numbers to the hives and frames, all three assays were done one by one. For each assay, 

the four frames were taken out of the box having compact brood and assays were done. The frames were returned 

back to their relevant hives after taking photographs. The data was recorded after every 24 h and 48 h and the frames 

were removed from the hives and total numbers of brood removed were counted and photographed. The Liquid 

nitrogen assay revealed that it is more efficient, and the reliable method and bees also responded at a maximum level 

against this method as compared to the other two methods pin killed and oleic acid assay. 

Keywords: hygienic behavior, drone brood, Apis mellifera 
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Honeybee keeping in Gaza Gaps and potentials 

Ahmed Abu Shaban 
Faculty of Agriculture and Environment Al Azhar University – Gaza 
E-mail: ahmedschaban@gmail.com 
 
Beekeeping in Gaza strip has been decreasing during the last two decades. 20 years ago, 25000 beehives were major 

source of honeybee in Gaza strip. Currently, Gaza depends mainly on imported honey which has competitive price 

compared to the locally produced.  The deterioration of Honeybee in Gaza was a result of several factors. Main reason 

is the significant reduction in green areas. One third of the arable land in Gaza strip is located along the eastern borders 

with Israel. This area is called Access Restricted Area (ARA) as Israel restrict access to the area. This has limited the 

ability of beekeepers to bring their beehives near the boarders to be fed on the Israeli green areas.  The deterioration 

of water quality and losses of arable land for housing sector have resulted in further cut in perennial crops. For instance, 

Gaza used to export citrus to Europe and Arab countries while it imports most of it consumption from Egypt. The annual 

production in 1980 was 350000 tons while it was decreased to less than 180 ton last year.  Additional factors such as 

climate change and use of agrochemicals in agricultural activities has caused further losses in the number of beehives. 

The number of honeybee farmers has dropped from 1000 farmers in 1980s to reach only 450 nowadays. All above 

mentioned determinants has increased the cost of production of honey in Gaza. Against this, cheap and higher quality 

honey is imported from Egypt where huge green cover and lower production costs allow for better market 

competitiveness. Interventions at several levels are needed to support honeybee sector in Gaza. The government 

needs to design supporting policies. This includes funds to increase trees and green areas in public spaces, build the 

capacities of public extension programs and limit the amount of imported honey. Further studies are needed to analyze 

honeybee value chain and assess market gaps and potential intervention strategies on supply and demand side.      

Keywords: Honeybee, Gaza, honey production 
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Development of honey quality grading model for optimizing market value and quality honey production 
potential 

Ammara Blouch*1, Rashid Mahmood1, Asif Aziz3, Muhammad Khalid Rafique1, Irum Raza2, Saleem Abid2 
1Honeybee Research Institute, National Agricultural Research Centre, Islamabad, Pakistan 
2Social Sciences Research Institute, National Agricultural Research Centre, Islamabad, Pakistan 
3PMAS, Arid Agricultural University, Rawalpindi, Pakistan 
*Corresponding author E-mail:  amara.bloch12@gmail.com 
 

Honey grading and pricing to be set on quality basis is very important to motivate beekeepers for the production of 

quality honey complying fully with the national and international standards. Honey moisture is the most important 

parameter that affects the shelf life and quality of honey. Moisture content can be controlled best at the harvesting time 

by extracting sealed honey. This may affect the total quantity of honey to be extracted and thus affecting beekeeper 

economically but if the honey price will be established on the basis of quality grades, the beekeepers will not only have 

the liberty to extract good quality honey but they will also be able to get good price for their extracted honeys thus 

stabling the quality production in long run. Therefore, grading model was needed to be developed. For this purpose, 

honey samples of Sider, Acacia, Eucalyptus, Citrus, clover, Robinia, Russian Olive and Multifloral honeys were 

collected and categorized on the basis of their floral and geographical origin. The physicochemical properties of 

extracted floral honeys from respective geographical areas of Pakistan were assessed covering all the geographical, 

climatic and seasonal variations. Two parameters including moisture content and HMF were selected as basis for the 

quality grading of honey. The results obtained were analyzed statistically to find out the average grading values for 

collected floral honey types. On the basis of these average grading values, a grading model was developed. In grading 

model, all the honeys were classified into four grades as Pak grade-A, Pak grade-B, Pak grade-C and Pak grade-D 

with specified values of moisture content and HMF under each grade for each studied honey type. Such grading model 

will boost the arid land beekeeping by maintaining a high value pricing system throughout the region based on based 

on quality honey production and marketing. 

Keywords: Honey quality, international standards, moisture, floral origin 
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Diagnosis of the Varroa parasitic mites: Morphological characters, morphometric analysis and molecular 
gene markers. 

El Sayed. M. El-Banhawy*, Abd El Rady K. Nasr, Mahmoud M. Ramadan 
Pests and Plant Protection Dept., Biological and Agricultural Research Division, National Research Centre (NRC) 
Corresponding author E-mail: elsayedelbanhawy@yahoo.com 

 
The parasitic mites of the genus Varroa have been reported in most countries across the globe except Canada, USA 

and New Zealand. Because it is a real threat to bee keeping industry attention was given to the control problem whereas 

little attention was given to the external morphology. The family Varroidae sensu Delfinado and Baker (1974) derived 

from family Dermanyssidae sensu Evans and Till (1966) erected based on the complete missing of fixed digit, missing 

a pair of hypostomal setae and almost smooth deutosternal groove and the reduction in the chaetotaxy of pedipalp and 

legs, although several other important characters were ignored.  The discovery of more species in the family and the 

overlook of many other characters ignite a revision of Varroidae; three approaches were proposed to study the included 

species: Morphological assessment utilizing principles of classical taxonomy, numerical analysis of the main diagnostic 

characters using the canonical method of mathematical separation of the closely related species and molecular gene 

markers useful for specific identification and divergence of taxa; eg. ITS I and II; Coi; Cytb and P45.  

Keywords: Varroa mite, external morphology, taxonomy, molecular 
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Quality of honey is affected by plant natural products of Palestinian flora 

Rami Al-Qaisi1* & Khaled Sawalha2  
1* Rami Al-Qaisi . Corresponding author. Postharvest Department National Agricultural Research Center, Jenin, 

Palestine.  
2 Life Sciences Department. Faculty of Science & Technology. Al-Quds University, Jerusalem, Palestine. 
ksawalha@staff.alquds.edu  

Corresponding author E-mail: d.rami75@hotmail.com  

 

Palestine enjoys rich wild and aromatic plant biodiversity due to diverse ecosystems. Many of these plants are aromatic 

and rich in volatile oil as ntural products. These compounds are stored in petals of flowers, leaf trichomes, or even in 

fruits and seeds. The most attractive parts are the flower to pollinators like the honey bees, as physical or chemical 

signals received by bees.  Adding to this communication, the plant reward to the pollinator is the nectar which increases 

the nutritional value of honey made by bees and pollen grains as well. The aroma, pollens and nectar will enrich the 

quality and economic value of honey as added value from the Palestinian flora. The nectar is processed by bees to 

produce high value quality of honey reflected in flavor, color and viscosity. This added value is from plant origin grown 

wildly in nature of Palestine. Some of the added or processed values are expressed as bioactive properties of honey, 

like antioxidant, antimicrobial activity and other healthy activities; which all enforce value of honey. Many beekeepers 

in Palestine transfer their hives from wild habitat to another during the year to conserve bees activity and survival of 

wild plants. Therefore, it is key strategy to conserve wild plant biodiversity in sustainable approach.   

Keywords: Palestine flora, honey, viscosity, pollinators, pollen 
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Conservation and well management of wild plant habitats visited by honey bees 

Khaled Sawalha1*and Rami Al-Qaisi2 
1Life Sciences Department. Faculty of Science & Technology. Al-Quds University. Jerusalem. Palestine. 
2NARC. Jenin. Palestine. 
 
 *Corresponding author E-mail: ksawalha@staff.alquds.edu 
 

It is well documented that honey production is dependent on activity of bees visiting aromatic wild and cultivated plants. 

In arid environment, the situation of conservation is more challenging to protect habitats and the economic insects. In 

ideal ecosystem, honey bees are attracted by chemical signals. Such communication is specific chemically and 

genetically, where bees reach their lovely plant destination. The collected botanics are used for honey production in 

hives or pollens that are stored as nutritive food. The natural products include: the primary metabolites of sugars, amino 

acids and derivatives; and the secondary metabolites including: aroma, flavonoids and phenols. These compounds are 

traced in honey; some of which enrich value as nutritive. Whereas, secondary compounds are considered as natural 

preservatives, offer taste and smell of honey. Bees offer pollination of flowers leading to seed and fruit development. It 

is vital interaction between both living organisms. However, the current situation in the Mediterranean and Gulf regions 

reflects a warning case of nature. There are diverse threats to affect the ecosystems, like pollution, use of excessive 

chemical pesticides and over use of natural resources. The climate change becomes a severe outcome which affects 

biodiversity including insects and wild flora. Reports confirmed that if the natural balance is disturbed, then life of all 

organisms including humans is threatened. The honey bees are sensitive to climate change as bio-indicators to 

demonstrate status of nature. Practical approaches of conservation of ecosystem should include habitat rehabilitation, 

propagation and reintroduction of aromatic plants to nature; reduce carbon emissions. and well management as matter 

of emergency to protect nature. 

Key words: biodiversity, honey, natural products, pollination, climate change. 
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Biochemical and nutritional evaluation of bee pollen, bee bread and royal jelly and application in 
functional fermented dairy products 
 
Amira M.G. Darwish1*, Mohamed G. Shehata1, Saad H.D. Masry2,3, Sobhy A. El-Sohaimy1,4 
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University, 454080 Chelyabinsk, Russia. 
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Honeybee products are multicomponent substances that have been the focus of nutritionists and health therapists 

since the days of early civilisations. The present work was aimed to provide nutritional and biochemical characterization 

of bee pollen (BP), bee bread (BB) and royal Jelly (RJ) and their combinations for the fortification of functional fermented 

dairy products. Effects on starter cultures, physicochemical and sensory quality were monitored. BB showed the highest 

protein (22.57%) and sugars (26.78%) contents that covers 45.14, 53.56 % Daily value (DV) respectively, with 

considerable content of the essential amino acids threonine and lysine (59.50, 42.03% of protein). BP, BB and RJ can 

be considered a source of iron as a daily intake of 100 g can cover 141, 198.5 and 94.94% DV. BB revealed high 

phenolic and flavonoid contents (105.68, 43.91 µg/g), and showed synergetic effect when mixed with RJ resulting in 

increased antioxidant activity and proteolytic power (IC50 7.54 mg/mL, 6.52 U), where, IC50 (mg/mL) indicates inhibitory 

concentration at which 50% of DPPH radical is scavenged. Fortifying functional fermented dairy products with 

honeybee products showed no adverse effects on starter cultures or organoleptic properties. Fortified honeybee 

products showed enhanced nutritional quality and viscosity which achieves promising health oriented products. 

Keywords :  Honeybee products, antioxidant potentials, proteolytic activity, fortified fermented milk. 
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