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Our Tree
’’Don’t Worry’’

The Covid-19 international pandemic has left a major impact in a short period of time on the 

agricultural production system and food industries, which increased the challenges and concerns 

on food security. This has called for governments to rearrange their priorities and build new food 

alliances which will support running businesses to continue serving, it also made governments 

take decisions to close food gaps between what currently exists and what was hoped for. 

Despite the significant decline in the economic growth rates due to the pandemic, political and 

economic crises in some countries, the current situation highlighted the importance of seeking 

progress to end hunger by 2030. Even though countries have different situations, conflicts and 

crises stays the main drive of undernutrition and hunger, which confirms the importance of 

establishing a just and comprehensive peace and cooperation between countries in programs, 

projects and initiatives directed to giving priority to eradicating the scourge of hunger in 

all countries around the world. This aligns along with the United Nations 2030 Sustainable 

Development Goals.

The ongoing support and directions by the UAE’s wise leadership, reflected positively on the 

working team and created the urge of taking challenges and transforming it to opportunities 

and successes, it also provided a stimulating work environment in which challenges of this vital 

sector could be discussed  with stakeholders inside and outside the country and transform 

them into opportunities and solutions that contribute to achieving the goal of increasing the 

national food and agricultural production based on innovation,  ensuring food safety, improving 

nutrition systems, foreign investment, diversifying food import sources, engaging the society in 

the food security system, and transforming the food culture into a community approach. 

Today, we are proud that we have a clear vision, and following with determination the lead of 

our father the founder of the UAE, the late Sheikh Zayed bin Sultan Al Nahyan,” May God Bless 

His Soul”, who set the foundations of a successful agricultural renaissance in the UAE. H.H. 

Sheikh Khalifa bin Zayed Al Nahyan, President of the UAE, “May God protect him,”  also followed 

his path, as well as H.H. Sheikh Mohamed bin Zayed Al Nahyan, Crown Prince of Abu Dhabi, 

Deputy Supreme Commander of the UAE Armed Forces, when he said, “Don’t worry, food and 

medicine are endlessly available.”

The food security and agriculture agenda also received the attention and ongoing follow-up of 

H.H. Sheikh Mansour bin Zayed Al Nahyan, UAE’s Deputy Prime Minister, Minister of Presidential 

Affairs, the first supporter to the date palm cultivation and date production. The Khalifa 

International Award for Date Palm and Agricultural Innovation has a pivotal role in this regard, 

as it contributed to meeting the vision of the leadership and enhancing the leadership of the 

UAE in the development of the date palm cultivation sector and the production of dates in the 

world. Where the United Arab Emirates, thanks to its wise leadership, has become a leading 

global center, as the The Khalifa International Award for Date Palm and Agricultural Innovation 

played a pivotal role in this regard by contributing to fulfill and enhance the UAE’s leaders vision 

in developing the date palm cultivation and date production sector around the world.

Nahayan Mabarak Al Nahayan

Minister of Tolerance and Coexistence,

Chairman of the Award’s Board of Trustees



out of the keen interest of Khalifa International 

Ward For Date Palm And Agricultural Innovation, 

Secretariat General to Spread the awareness and 

Specialized know edge in agricultural innovation and 

date palm industry across the world.

Therefore, we invite all academics, Specialist 

researchers, producers and date palm (the blessed 

tree) lovers to participate in either languages Arabic 

Or English in related matters and issues to agricultural 

innovation and date palm such as (cultivation, 

disease prevention, maintenance, food processing, 

marketing,...) materials should satisfy publication 

criteria set Out in the magazine.

We value and appreciate your good efforts made to 

serve award.

Materials are to be sent to Head of Media Committee 

via email address: magazine@kiaai.ae

Invitation to Researches,
Writers and interested Scientists



Our Message

Food Security Challenges post
COVID19- pandemic

After the Covid-19 international pandemic, the current situation highlighted 

the importance of seeking progress in the field of food security to end 

hunger. This pandemic also revealed the great disparity between countries 

in their preparedness to facing challenges in times of crisis, which is the 

main cause of hunger due to the global restrictions on agricultural practices 

and commercial movements set, as it raised many concerns about food 

security. As a result, the agricultural sector and supply chain has been 

significantly affected and specifically the rural areas, as it was confirmed 

to be more affected than urban areas. This emphasizes the importance 

of dedicated programs and initiatives to eradicate hunger in all countries. 

Despite the significant improvement in the agricultural production levels 

in many countries, and the remarkable progress made by international 

organizations and national governments to reduce the disparity in 

agricultural production rates around the world, the current situation 

highlighted the importance of seeking progress to eradicate hunger, 

and closing the gaps in order to achieve the sustainable development 

goals represented in all forms of malnutrition, by 2030. The Covid-19 

repercussions on the food security will be overcome by solidarity of 

countries and governments in order to enable residents, farmers continue 

to plant, harvest, transport and sell food safely.

Furthermore, the transparency in interaction and cooperation between 

governments and the private sector, local communities, civil society, 

research institutions and international partners, has proved to be highly 

important in facing the arising risks from this unprecedented pandemic. 

Following existing global organizations, such as the Food and Agriculture 

Organization of the United Nations (FAO), the Committee of World 

Food Security, and others to ensure food security. Such entities provide 

discussion platforms, indicative tools, enhance stability and transparency, 

as well as strengthening the social protection mechanisms which will in 

order help protect the vulnerable farmers and rural area residents.  Let 

us come together and help one another to overcome this crisis, bearing 

in mind the United Nations Secretary –General, Antonio Guterres’ call 

before the pandemic for a Food Systems Summit in 2021 with the aim of 

enhancing food security and environmental sustainability.

Dr. Abdelouahhab Zaid, Prof.

Secretary General

Khalifa International Award for Date Palm and Agricultural Innovation
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Agriculture Innovation: 
The Role of Digital Technologies 
in Building Back Better in a
Post-COVID 19 World 

Raschad Al-Khafaji

Special Assistant to the Director-General 

Food and Agriculture Organization (FAO) of the United Nations

Raschad.AlKhafaji@fao.org

Executive Summary

This paper summarizes the 

current findings on impacts of 

the COVID-19 Pandemic and the 

related containment measures 

on our food systems. It describes 

the subsequent potential threats 

to global food security and 

presents a series of proposed 

actions to build back better.

The systemic approach and the 

food value chain perspective are 

presented as crucial elements 

in global efforts of transforming 

the agri-food systems. 

A special focus is made on 

the fundamental role digital 

innovation in the agricultural 

sector needs to play in the 

post-pandemic world. Hands-

Photographer: ©FAO/Luis Tato
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on examples of how the various 

technologies are applied across 

the globe are listed. 

The role of different digital 

technologies and approaches 

in supporting the achievement 

of the sustainable Development 

Goals is also presented. 

COVID-19: A Pandemic 
changes the world

The COVID-19 pandemic is a 

health crisis of unprecedented 

dimensions in our lifetime. 

Looking through a developmental 

lens, it is now clear that 

many countries around the 

globe will witness either a 

delayed implementation of the 

Sustainable Development Goals 

or even worse a loss of the 

progress already made in the 

path towards achieving the 2030 

Agenda.

With about 26.1 million confirmed 

Covid-19 cases and close to 

865,000 confirmed deaths at 

the time of writing this article, 

the pandemic rapidly became 

a global health emergency of 

extraordinary proportions1.

 

Beyond the immediate casualties 

caused by the pandemic and 

the economic losses related to 

the different containment and 

mitigation measures introduced 

across the globe, we are only at 

the beginning of grasping the 

full impact on our way of living, 

working and even thinking in the 

future.

Estimates on the increase 

of people being pushed into 

extreme poverty worldwide by 

the pandemic are constantly 

adjusted. Mahler et al. estimated 

the number to be between 

40 and 60 million in April and 

adjusted this number to 71 to 100 

million two months later2.

 

A staggering 1.6 billion informal 

workers lost around 60% of their 

income. This is an income group 

that was already suffering from 

a high degree of vulnerability, 

having little to no savings or 

access to social protection3. 

Lockdowns, border closings and 

other measures have affected 

global trade by a decline of 3% 

in the first quarter of 2020 and 

a projected quarter-to-quarter 

decrease of 27% in the second 

quarter4.

  

Groups that were already 

vulnerable before the pandemic 

are suffering the harshest 

impacts. These include internally 

displaced persons (IDPs), 

refugees and asylum-seekers, 

migrant workers with precarious 

livelihoods as well as slum 

dwellers5. 

Children suffer from the 

pandemic’s impacts on several 

levels: In addition to the danger 

of infection with the virus 

itself, they are exposed to the 

immediate impacts of mitigation 

measures and potential longer-

term effects of losing valuable 

education opportunities. 

Countrywide school closures 

were imposed in 188 countries, 

and affected more than 1.5 billion 

children and youth. Moreover, 

schools shutting down deprived 

about 368.5 million children 

across 143 countries from school 

meals, often their only reliable 

source of daily nutrition6.

An estimated 42-66 million 

children could fall into extreme 

poverty because of the 

pandemic this year, adding 

to the estimated 386 million 

children already in extreme 

poverty in 20197. The progress 

achieved in the last 2 to 3 years 

in combatting infant mortality 

is under threat to be lost within 

2020. The World Economic 

Forum estimates that 80 million 

children under the age of one 

could be at elevated risk of other 

diseases, due to the disruptions 

in immunization programmes 

caused by COVID-198.

The lack of adequate social 

protection on a global scale 

adds to the gravity of the 

situation. About 55% of the 

world population or four billion 

people are not covered by social 

insurance or social assistance9.

Gender equality and the 

situation of women is also under 

severe pressure. More women 

than men have lost their job due 

to COVID-19, which could have a 

negative impact on global GDP 

growth10. As primary unpaid 

caretaker, women’s workload 

has increased dramatically since 

the beginning of the pandemic, 

with children out of school and 

care needs of older persons 

intensifying. Additionally, 
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with about 70% of women in 

developing countries working in 

the informal sector, job loss and 

economic downturn are having a 

stronger impact on them. Finally, 

a spike in domestic violence 

levels has been observed due 

to the extended periods of 

quarantining11. 

The Health Crisis becomes a 

food crisis: 

All of the adverse effects of 

socio-economic dimensions 

presented above lead to the 

question of how food systems, 

food value chains and ultimately 

food security were affected by 

the pandemic. 

But before looking at the effects 

of the pandemic, we need to 

establish a baseline, meaning 

What was the situation before 

COVID-19?

The pandemic came at a 

time when food security and 

food systems were already 

under severe pressure. Natural 

disasters, adverse effects of 

climate change, Conflicts as 

well as transboundary pests 

and diseases were already 

undermining food security in 

many contexts.

About 690 million people are 

hungry today, a staggering 8.9% 

of the world population. This is 

10 million people more than last 

year and nearly 60 million more 

than five years ago12.

To make the gravity of the 

situation prior COVID-19 even 

clearer: About 2 billion people 

in the world did not have regular 

access to safe, nutritious and 

sufficient food in 201913. [SOFI 

2020].

So, how did COVID-19 affect 

food systems and food security?

From the onset, it became 

apparent that the pandemic’s 

impact on food security and 

nutrition poses an additional 

global danger. 

In the interest of public health 

and as an immediate reaction 

to the pandemic, national 

authorities all around the world 

introduced numerous measures 

to contain the disease.

Such measures to control or 

mitigate COVID19 outbreaks are 

affecting food supply chains14. 

• Border restrictions and 

lockdowns are hindering 

harvests in some parts of 

the world, leaving millions 

of seasonal workers without 

livelihoods. 

• Sometimes harvested 

produce cannot reach the 

m a r ke t s . 

• Food markets are being 

forced to close in many 

locations due to COVID-19 

outbreaks . 

• Supply chain disruptions are 

forcing farmers to discard 

perishable produce or dump 

milk. 

• Moreover, in some areas 

urban populations struggle to 

access fresh fruits, vegetables, 

dairy, meat and fish.

The long-term socio-economic 

effects are devastating and 

affect all actors within the food 

system: farmers, workers and 

consumers. 

Severely increased levels of 

unemployment, acute loss of 

income, and rising food costs 

are often jeopardizing access 

to food. Cash flow and financial 

liquidity of producers as well 

as small and medium agri-

businesses are under pressure, 

due to reduced production 

capacity, limited market access, 

loss of remittances, lack of 

employment, and unexpected 

medical costs. 

The way out of the Crisis

The pandemic and the related 

containment measures have 

disturbed global food supply 

chains, thus threatening global 

food security. Clearly, this in 

itself jeopardizes any prospect 

of overcoming the health crisis.

In the words of Máximo Torero, 

Chief Economist of FAO: 

“Without food, there can be no 

health” 15.

In today’s global economy, which 

is inter-connected as never 

before, each measure taken 

becomes cause and effect for 

often unwanted side and ripple 

effects. 

Another aspect that adds to 

the complexity of the COVID-19 

crisis is the fact that countries 

and regions are experiencing 

the pandemic at different times 

and in different degrees of 

severity. This has created an 

initial chain reaction of inward-

looking national policies, as 
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demonstrated by EU Member 

countries closing the inner-EU 

borders and stopping intra-EU 

trade of medical equipment and 

masks 16.  

To face this grave and complex 

situation the United Nations 

proposed numerous measures17, 

which can be grouped according 

to the level of urgency: 

The first phase requires increased 

attention on the most acute risks 

and vulnerabilities: mobilizing to 

save lives and livelihoods. This 

includes preserving humanitarian 

assistance, ensuring the flow of 

national and international food 

trade, declaring food production, 

marketing and distribution as 

essential services and ensuring 

that aid reaches the most 

vulnerable.

The second phase needs to focus 

on nutrition-sensitive social 

protection systems. This includes 

ensuring that food assistance 

is an essential part of social 

protection programmes and 

that the nutritional dimension 

is well integrated in the health 

system response. In light of their 

crucial role in households and 

the delivery of essential services, 

special attention needs to be 

given to women.

The third phase is future-

oriented and focuses on a more 

sustainable tomorrow. Here it 

is not only about rebuilding 

what was destroyed, but about 

building back better. This 

entails a paradigm shift towards 

transforming agri-food systems, 

making them more productive, 

efficient, sustainable and 

climate-friendly. 

It is within this new future-

oriented approach that the 

relevance and importance 

of innovation in agriculture 

is redefined. Meaning that 

all efforts to modernize and 

innovate already undertaken in 

the pre-COVID 19 era need to 

be multiplied, strengthened and 

focused. 

Building Back Better: 
Agricultural Innovation 
and Food System 
Transformation

Innovation in the Agricultural 

Sector:

Innovation in agriculture can 

be considered to be the central 

driving force to transform 

food systems, thereby building 

back better, helping the world 

to achieve food security, 

sustainable agriculture and 

contributing to reaching the 

Sustainable Development Goals 

(SDGs).

A fundamental point to be 

made is that innovation goes 

beyond the mere technological 

aspect with which it is often 

associated.

In the absence of a universal 

definition of agricultural 

innovation, the following 

description, emanating from the 

2018 International Symposium 

on Agricultural Innovation for 

Family Farmers18, is proposed: 

“Agricultural innovation is the 

process whereby individuals 

or organizations bring new or 

existing products, processes or 

ways of organization into use 

for the first time in a specific 

context in order to increase 

effectiveness, competitiveness, 

resilience to shocks or 

environmental sustainability 

and thereby contribute to 

food security and nutrition, 

economic development or 

sustainable natural resource 

management” 19.

In addition to this general 

understanding of what 

agricultural innovation is, there 

are a number of agreed-upon 

related characteristics that 

academics, practitioners and 

decision-makers converge on. 

These include that innovation 

needs to be demand-driven, 

context specific and that a solid 

innovation policy requires long-

term commitment by the key 

actors. 

It is also noteworthy, that 

agricultural innovation 

cuts across all levels of the 

production cycle and is relevant 

along the entire value chain. This 

includes all activities related 

to crop production, fishery 

and aquaculture, forestry and 

livestock and extends to the 

management of inputs, data and 

market access.

In this context, national, regional 

and global knowledge-sharing 

and partnership platforms are 

a cornerstone of successfully 

creating and disseminating 

agricultural innovation. 
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Digital Agricultural 

Innovation:

Digital technologies are 

reshaping the world around us, 

including the way agricultural 

activities are undertaken and 

how their output is monitored 

and improved. 

Recent developments such as 

the penetration of mobile phones 

in an unprecedented speed and 

coverage across the globe, the 

use of the Internet of Things 

(IoT), drones, smart networks, 

capacity for big data analytics, 

and artificial intelligence 

opened a new chapter for 

agriculture innovation that offers 

tremendous opportunities. 

The introduction of mobile 

phone applications is playing 

a key role in enabling access 

to these resources by farmers 

in remote, underprivileged or 

vulnerable areas. 

Obtaining information that is 

crucial for improved agricultural 

production in near real time 

and with an elevated degree of 

accuracy is made possible through 

Information and Communication 

Technologies (ICTs). 

Digital financial services are 

another ground-breaking step 

with remarkable implications for 

farmers.

A number of drivers, which 

include technological progress, 

falling hardware prices and 

wider availability of network 

connections, stimulate 

the proliferation of digital 

technologies . 

By taking advantage of a shared 

pool of configurable computing 

resources, provided by remote 

servers, cloud computing  allows 

for the use of applications that 

require an elevated amount of 

processing power on hand-held 

devices. 

Digital technologies that 
are shaping the new age 
of agriculture:

• Mobile phones 

It is estimated that 61.2% of 

the world’s population own a 

mobile phone today. This makes 

approximately 4.78 billion mobile 

phone users. Smartphones, 

(mobile phones with some 

functionalities of a computer, 

such as web browsing) are 

owned by 3.5 billion people, or 

around 44.81% of the world’s 

population21.

The socio-economic impact of 

mobile phones (and smartphones 

in particular) on societies cannot 

be over estimated. It is without 

a doubt the most important 

tool in overcoming the digital 

divide among nations as well 

as a unique means to surmount 

barriers to social development 

and equality such as illiteracy 

and gender. 

Mobile telephony connects 

farmers with information 

providers and advisors. This 

allows for a fundamental shift 

in the traditional framework 

of agricultural extension. 

Moreover, by breaking the 

barrier of geographic distances, 

farmers in remote areas can 

receive information vital to 

their agricultural activities, such 

as specific weather forecasts, 

prices of produce and the status 

of transboundary pests.

Providers of a number of 

important services to farmers, 

such as insurances, credit unions, 

banks and agricultural markets 

are now in a position to link 

directly with their customers. 

Financial transactions made 

using mobile wallets allow 

farmers to sell their produce and 

buy insurance policies online. 

Money transfers via mobile 

wallet applications are made by 

millions across the globe. 

In Africa, for example, 

providers use the Unstructured 

Supplementary Service Data 

(USSD) protocol. This basic 

technology enables transactions 

to be carried out by using 

short codes without the need 

for Internet connectivity. Any 

GSM phone (using the standard 

Global System for Mobile 

Communications network) can 

be used22.

 

The World Economic Forum 

estimates that “if approximately 

275-350 million farms gain 

access to mobile-based services 

by 2030, 250 – 500 million 

more tonnes of food could be 

produced and 20 – 65 million 

fewer tonnes of food lost”. 

A total additional income of 

staggering 100 to 200 billion 

USD is projected, representing 
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an increase of 3–6% of the total 

production value23.

• Internet of Things 

The Internet of Things (IoT) 

has been defined as a ”global 

infrastructure for the information 

society, enabling advanced 

services by interconnecting 

(physical and virtual) things 

based on existing and evolving 

interoperable information and 

communication technologies”24.

This opens up a variety of 

opportunities for precision farming 

and smart agriculture applications. 

Farmers could place sensors 

in fields, which allows them to 

obtain detailed maps of both 

the topography and resources 

in the area, as well as variables 

such as acidity and temperature 

of the soil. It is projected that 

nearly 12 million agricultural 

sensors will be installed globally 

by 2023. Tractors connected to 

the internet could not only end 

up being self-driving, but also 

collect valuable data for future 

analysis25.

Decisions taken by farmers 

that are based on more timely 

and accurate data will not 

only increase productivity 

and economic return, but also 

contribute substantially to 

making agricultural activities 

more environmentally friendly. 

• Artificial Intelligence, 

machine learning and 

cognitive computing

Artificial intelligence (AI), 

machine learning and cognitive 

computing are used in a number 

of agriculture activities. These 

include remote surveillance 

and diagnosis, smart machines, 

predictions, general automation 

of processes as well as the 

optimization of supply chains.

Generally, AI-based technologies 

help to improve efficiency by 

constantly adjusting processes 

based on received data and 

Photographer: ©FAO/Luis Tato
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obtained results. This includes 

image recognition, perception 

and analysis by drones, 

application of AI in smart 

irrigation projects, weeding and 

spraying activities, and many 

more26. 

• Big data

In 2017, the Economist magazine 

published a story titled, “The 

world’s most valuable resource 

is no longer oil, but data” and 

others have stated that data 

could be as effective as oil as 

a means of generating wealth 

. One could argue that data is 

by far a more renewable source 

of ‘energy’ in a wider sense. 

And while this debate is still 

ongoing28, it is clear that the use 

of big data is gaining importance 

across various sectors and 

industries. 

In agriculture, big data’s 

predictive modelling ability is 

a game changer in improving 

decision-making.  It provides 

farmers with projections 

based on large quantities of 

detailed information like rainfall 

quantities, weather trends, soil 

status indicators and fertilizer 

requirements. Farmers are 

then better equipped to make 

smart decisions that contribute 

to increasing sustainability, 

effectiveness and efficiency and 

ultimately improving yields. 

By combining various data 

sources to create a bigger 

picture, big data allows for 

a more holistic approach in 

agricultural development efforts. 

• Blockchain Technology

The establishment of the 

Distributed Ledger Technology 

(DLT), a technology that started 

the various cryptocurrencies in 

circulation today, is also the basis 

for the Blockchain technology. A 

DLT is a decentralized system 

for recording transactions with 

mechanisms for processing, 

validating and authorizing 

transactions that are then 

recorded on an immutable 

ledger29. The term “Internet of 

value” is used, meaning a secure 

way to store and transact value 

– anything from currency, stocks, 

contracts and even votes – from 

one entity to another. 

In the past years, pilot projects 

to use Blockchain based 

transactions saw the light 

in many sectors such as the 

financial, manufacturing, energy 

and government sectors. 

They are also starting to be 

used in relation to agriculture 

supply chains, land registrations 

and digital IDs. Potentially 

Blockchain technology could 

play a prominent role in tracing 

food provenance, secure digital 

payments in agricultural trade 

and in tracking land tenure.

While we are still in the early 

stages of this technology, its 

potential is undeniable and 

the future will certainly make 

its application more frequent. 

For the time being Blockchain-

based implementations at a 

large scale are hindered by 

challenges ranging from the lack 

of necessary infrastructure to 

failures of interoperability, and 

other technology issues. 

But in a not so distant future, 

the benefits of Blockchain-

based implementations, 

namely to deliver a transparent, 

decentralized and secure 

transaction process combined 

with a potentially drastic 

decrease in transaction costs 

could become a game changer. 

In the agriculture domain, self-

executing smart contracts 

together with automated 

payments would be the game 

changer. Such contracts are 

currently being tested in 

agricultural insurance, green 

bonds, and traceability.

• 5G and the Internet of 

Act ions

Another potential game changer 

is the introduction of 5G. This is 

not just an evolutionary upgrade 

of the previous generation of 

cellular networks, but it is a 

revolutionary technology that 

could potentially eliminate the 

bounds of access, bandwidth, 

performance, and latency 

limitations on connectivity 

worldwide. 

This would enable fundamentally 

new applications, industries, and 

business models. 

Once disseminated and widely 

used, it would fundamentally 

improve quality of life for 

users, who could benefit from 

applications that require high 

data-rates, instantaneous 
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communications, affecting the 

way they learn, communicate or 

take care of their health. It would 

also allow for constant massive 

connectivity and thereby 

the use of new applications 

in the agricultural realm, for 

autonomous vehicles, smart 

farms, smart homes, and the 

Internet of Things.

An extension of the Internet of 

Things is the Internet of Actions 

(IoA), a more people-centered 

vision of digital technology 

becoming a more effective 

partner for humans, as they 

navigate through worlds that are 

increasingly a combination of 

the real ad the virtual30.

The Transformation 
of Agri-Food Systems 
through digital 
technologies

In the global efforts of building 

back better, there is an urgent 

need of understanding food 

systems and internalizing a 

systems approach. This is critical 

to identifying the root causes 

of system failures and enabling 

sustainable change to the way 

we produce and consume food, 

as well as how agriculture affects 

the environment.

The FAO defines food systems 

as comprising ‘all food products 

that originate from crop and 

livestock production, forestry, 

fisheries and aquaculture, as well 

as the broader economic, societal 

and natural environments in 

which these diverse production 

systems are embedded’31.

Food systems are composed of 

subsystems, such as farming, 

market, waste management, and 

supply systems. On a macro level, 

there is an intrinsic relation and 

interaction with other systems. 

The energy, trade, and health 

systems are affected by the food 

system and influence it as well. 

Therefore, structural change in 

the food system might originate 

from a change in another system 

and vice versa.

The food value chain comprises 

all stakeholders who contribute 

to the coordinated production 

and value-adding activities 

that are needed to make food 

products. 

The core value chain is supported 

by an extended value chain, 

which affects inter alia the flow 

of goods, the provision of inputs 

as well as extension services 

through it. 

A food value chain is considered 

sustainable when it is profitable 

throughout all of its stages 

(economic sustainability), has 

broad-based benefits for society 

(social sustainability), and has 

a positive or neutral impact 

on the natural environment 

(environmental sustainability)32.  

The food system is embedded in 

and influenced by a societal as 

well as a natural environment.

Societal elements include 

the public perception of the 

agricultural activity and the 

recognition of its vital social 

and economic role. The natural 

environment includes all 

resources, such as land, soil, 

water, and genetic diversity and 

their management. Recognizing 

the environmental aspect of 

the food system is essential for 

creating an enabling environment 

for developing sustainable food 

systems. 

The FAO food system wheel33  

(Figure 1) depicts the different 

elements of the food system and 

the interactions between the 

various levels.

Digital technologies are 

contributing to the transformation 

of food and agriculture systems 

at all levels of the wheel:

At the outer circle of the 

wheel, they are applied to 

improve our understanding of 

what the status of the world’s 

natural resources is and how we 

are affecting air, land and water. 

Sensor technologies, big data 

analytics and Blockchain 

technologies are increasingly 

used to monitor and analyze 

climatic conditions. The gained 

knowledge is crucial when 

identifying suitable mitigation 

and adaptation measures. 

Various climate-related 

parameters, including methane 

emissions, are monitored all over 

the planet through specialized 

programmes, such as Landsat 

and MethaneSAT.  Analyzing 

climate change trends and 

specific hotspots, identified in 
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this way form the basis for well-

informed policy decisions. 

FAO’s GeoNetwork produces 

a large number of Geographic 

Information System (GIS) 

datasets to improve access to 

and integrated use of spatial 

data and information. It supports 

decision-making and promotes 

multidisciplinary approaches to 

sustainable development.

The GeoNetwork opensource 

allows to easily share 

geographically referenced 

thematic information between 

different organizations. It is an 

important tool to monitor, assess 

and analyze environmental 

and socio-economic factors 

that cause poverty and food 

insecurity34.

 

FAO also offers a number of 

digital solutions, such as Open 

Foris and SHARP, to support 

policy-makers, researchers and 

farmers in their assessment of 

climate change impacts. 

Figure 1: The FAO food system wheel
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Another interesting example of 

digital global collaboration is the 

Radiant Earth Foundation. This 

non-profit organization develops 

Earth Observation Machine 

Learning Libraries and models 

through an open source hub that 

supports global missions like 

agriculture, conservation, and 

climate change. A community of 

practice is fostered to develop 

standards around machine 

learning for earth observation35. 

The Climate Ledger Initiative36  

is taking the use of digital 

technologies beyond monitoring 

and analysis of climate change 

and aims at accelerating climate 

action in line with the Paris 

Climate Agreement and the 

Sustainable Development Goals 

(SDGs) through Blockchain-

based innovation applicable 

to climate change mitigation, 

adaptation, and finance.

Digital technologies are also 

increasingly used to support 

monitoring and conserving 

global water resources. Sensor 

applications, remote sensing 

stations as well as big data 

analytics are used to identify 

status and trends of a range of 

vital parameters including ocean 

acidification, contaminations 

and freshwater reserves in near 

real time. 

Knowledge about water 

resources, water use and 

agricultural water management 

is provided through programmes 

such as FAO’s AQUASTAT/

AQUAMAPS (emphasizing 

on irrigated agriculture), the 

FAO Water Productivity Open-

access portal (WaPOR) and 

AQUEDUCT. These digital 

systems are helping to collect, 

analyze and disseminate data 

and information at the country-

level. 

When conserving and managing 

landscapes and forests, 

researchers, policy-makers and 

businesses are increasingly 

relying on digital technologies, 

such as remote sensing, spectral 

analysis and Blockchain 

The United Nations Collaborative 

Programme on Reducing 

Emissions from Deforestation 

and Forest Degradation (UN-

REDD) builds on the convening 

capacity and technical 

expertise of the Food and 

Agriculture Organization of 

the United Nations (FAO), the 

United Nations Development 

Programme (UNDP) and the 

United Nations Environment 

Programme (UNEP). Using 

satellite imagery, it tracks forest 

degradation and predicts future 

deforestation. 

Within its task of assessing the 

overall food security situation 

in all countries of the world, 

FAO’s Global Information and 

Early Warning System on Food 

and Agriculture (GIEWS) also 

produces the Agricultural Stress 

Index; an indicator for dry spells 

or drought, in extreme cases. 

By monitoring water availability 

and vegetation health during 

the cropping season, it can 

provide early alerts to national 

authorities. 

At the core and extended food 

value chain, digital technologies 

are mainly applied to optimize 

and harmonize agricultural 

activities as well as provide 

access to needed information 

and services. 

Global agriculture trade and 

finance, for instance, could 

benefit immensely from digital 

technologies. Reducing the costs 

of cross-border communications 

and transactions would have 

a positive impact on the 

overall economy, including the 

agriculture sector. Replacing 

paper-based documentation 

with electronic formats and 

applying smart tools and 

digital technologies would 

substantially help reducing 

trade barriers and improving 

processing times at borders. This 

would be of particular relevance 

and benefit for small businesses 

and companies in higher risk 

developing countries37.

Digital technologies can offer 

a win-win situation by linking 

business interests with the 

existing demand of farmers 

for various services. Farmers 

are increasingly using mobile 

applications, (that are often 

supported by Blockchain and 

big data analytics) to buy and 

sell inputs and farm produce 

online, gain access to financing 

services and insurance, and 

even form and manage farmer 

producer groups.

This not only contributes to 

achieving the Sustainable 

Development Goal (SDG) 1 
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(Poverty elimination) and SDG 

2 (erasing hunger) but also 

supports reaching other SDGs. 

The graphic representation at the 

end of the section demonstrates 

the wide-ranging contribution 

that the transformation of 

food systems through digital 

technologies has on numerous 

other Sustainable Development 

Goals of Agenda 2030.

Making food systems more 

sustainable and environmentally 

friendly is a corner stone of 

Agenda 2030. Feeding a 

growing world population 

while reducing environmental 

degradation and deforestation is 

a central challenge to agricultural 

transformation. 

This is where precision agriculture 

that uses digital technologies 

such as on-farm sensors, remote 

sensing, Internet of Things 

and big data analytics is very 

promising. The World Economic 

Forum projects an effective 

reduction of greenhouse gas 

emissions by 5 to 20 megatons 

as well as a reduction of water 

use by 50 to 180 billion cubic 

meters by 203038. 

There is clear evidence that 

climate change is affecting 

the distribution, incidence and 

intensity of animal and plant 

pests and diseases39.

Mobile applications that use 

image analytics, combined with 

artificial intelligence and big 

data are widely used to ensure 

food security by combatting 

such pests. 

The Fall Army Worm Monitoring 

and Early Warning System 

(FAMEWS)40, for instance 

includes a mobile app for data 

collection in addition to the 

global platform for managing 

the pest. The mobile application 

is used in combatting the 

Fall Armyworm (Spodoptera 

frugiperda), an insect pest of 

more than 80 plant species, 

causing damage to economically 

important cultivated cereals 

such as maize, rice, sorghum, 

and also to vegetable crops and 

cotton. The application provides 

valuable insights on the insect’s 

population behavior change 

over time, thereby offering 

guidance for best management 

approaches. 

Another application of particular 

relevance to food security is 

the FAO ‘eLocust3’ mobile 

application. The latest edition of a 

ground-breaking tool to monitor 

and combat desert locust. Tens 

of millions of locusts can fly up 

to 150 kilometres a day with the 

wind. An adult desert locust can 

consume roughly its own weight, 

about 2 grams, in fresh food per 

day. To get a full understanding 

of the imminent danger this 

insect poses on food security in 

the affected areas, it suffices to 

know that a very small swarm will 

eat the same amount of food in 

one day as about 35000 people41. 

The mobile application, which is 

currently being used in Africa, the 

Near East and Asia, allows field 

teams to map the movements 

of locusts across countries and 

initiate action to bring swarms 

under control before they cause 

severe damage. Around-the-

clock monitoring of data and 

satellite imagery allows for the 

creation of forecasts up to six 

weeks in advance, a crucially 

important advantage. 

The next step in this field of 

activity, in particular in countries 

with large desert areas, is the 

introduction of fixed-wing drones 

that would be capable of flying 

hundreds of kilometers, while 

collecting relevant data of green 

vegetation and transforming this 

data into maps. Rotary drones 

could then further inspect 

smaller areas and control drones 

can be used to spray pesticides 

in a safe and effective manner, 

stopping the locust before they 

form swarms. This would also 

minimize human exposure to 

pesticides. 

The Khalifa International Award 

for Date Palm and Agricultural 

Innovation has been active in 

recent years in rallying regional 

and international support to 

combat the Red Palm Weevil. 

A pest with significant socio-

economic and environmental 

impacts, and consequences 

on food security and rural 

livelihoods. The Red Palm 

Weevil (RPW) (Rhynchophorus 

ferrugineus), also known as the 

Asian Palm Weevil or the Indian 

Red Palm Weevil, is indigenous 

to South and South East Asian 

Countries, where it is a serious 

pest to coconuts. It is among 

the world’s major invasive pest 

species that attacks around 40 

palm species worldwide. The 

most important host species of 



VOLUME 12 - ISSUE 2 - 2020 17

RPW are Date Palms, Coconut 

Palms, Oil Palms, Canary Island 

palms and Washingtonia palms. 

Various efforts to consolidate 

and strengthen the management 

of this pest in the Near East have 

been undertaken or are in the 

development stage42.

A mobile app called ‘SusaHamra’ 

was developed in collaboration 

between FAO and Penn State 

University (USA). The application 

collects standardized data from 

the field to supports a global 

platform for mapping and 

analysis of RPW infestations. The 

user friendly and multilingual 

mobile app can inform early 

warning systems, provide advice 

and play a role in decision 

making regarding the pest. 

In October 2018, a prototype 

version was presented and 

endorsed at an RPW scientific 

meeting (Bari, Italy). In 2019-

2020, the application was field-

tested in Jordan and Oman. The 

global platform to analyze and 

map SusaHamra data has been 

developed and is under further 

refinement. The application 

received initial approval to be 

used in the Near East and North 

Africa region under the umbrella 

of the Regional Programme of 

FAO for RPW eradication. The 

first version of the SusaHamra 

mobile app will be released 

operationally before the end of 

2020. 

In India, Malaysia, the Philippines 

and VietNam, companies are 

using in-situ sensors, remote 

sensing, spectral analysis and 

big data analytics to provide 

farmers with precise information 

to optimize inputs and crop 

yields. This not only increases 

productivity and profitability, 

but also contributes to 

environmental protection and 

sustainability43.

Another excellent example of 

how ICT applications, developed 

in partnerships with the private 

sector, can change lives and 

livelihoods and contribute 

towards better use of natural 

resources and reaching the SDGs 

is the AGRO 4.0 Application. 

Small-scale farmers who depend 

on rain-fed agriculture are highly 

vulnerable to the changing 

patterns of water availability and 

precipitations related to climate 

change. At the same time, they 

often lack access to the technical 

and financial means necessary to 

invest in more climate-resilient 

agriculture. Innovative irrigation 

management approaches 

can achieve stability of crop 

production by maintaining soil 

conditions close to optimum 

for crop growth, thereby 

counterbalancing some of 

the adverse effects of climate 

change.

In 2018, FAO and 

telecommunication giant 

Telefónica started implementing 

a pilot project that uses the 

Internet of Things (IoT), water 

sensors coupled with artificial 

intelligence and specialized 

mathematical model functions. 

The tool provides farmers 

with an integrated monitoring, 

control and prediction system 

of agronomic variables. The pilot 

project is running in Colombia, 

involving the production of 

potatoes and coffee, in Peru 

in the cotton sector and in El 

Salvador involving several types 

of crops. 

Preliminary results from Peru 

show that in 2018–2019, cotton 

yields increased by up to 77 

% compared with neighboring 

plots that did not use the 

technologically enhanced 

irrigation system.  In Colombia, 

farmers using the technology 

observed that potato yields 

increased by 100%. The 

application also brought about 

a decrease of unit production 

costs by nearly 44 percent, as 

well as an increase of product 

quality, which brought a rise in 

its value44.

Public and private extension 

services are providing mobile 

phone-based e-extension 

solutions that are helping 

farmers to gain knowledge and 

receive agro-advisory services 

from agriculture experts. 

Farmers in numerous countries 

are increasingly benefitting from 

such services provided through 

mobile applications45. 

A mobile agriculture service by 

Vodafone Ghana offers farming 

advice, weather updates, market 

prices and free calls between 

members with a dedicated SIM. 

The service offers tips on the 

user’s primary crop, nutritional 

information and weather 

forecasts. This expert advice is 

offered in 14 local languages.
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In Sri Lanka a similar service 

offers agricultural advice at each 

stage of the farming cycle, from 

land preparation to post-harvest 

support.

In Malawi, Airtel voice and 

text-based content service, 

M’chikumbe, enhances the 

government’s agricultural 

extension network. The service 

provides farmers with access to 

practical information through an 

agriculture-specific interactive 

voice response (IVR). Users 

register for one of 15 crops and 

access a crop-relevant menu, 

which includes Airtel Money 

advice, market prices, and 

weather forecasts.

In Myanmar an agricultural 

smartphone app provided by 

Ooredoo, supports smallholder 

farmers to cope with the adverse 

effects of climate change. The 

application provides the farmers 

with information that improves 

yields, such as customized 

weather forecasts for their 

location.

Another interesting mobile 

application was introduced 

by FAO in collaboration with 

the Ministry of Agriculture and 

Land Reclamation of Egypt. 

The ‘El Mufeed’ application 

provides on- and offline data 

and information for five central 

thematic areas, namely healthy 

diets, citrus fruits, household 

poultry production, date 

production as well as the latest 

wholesale prices of fruits and 

vegetables. The application 

combines time-bound price 

indicators with long-term 

information on best practices 

and hands-on approaches to 

improve productivity and avoid 

diseases.

Reducing food loss and waste 

is of paramount importance 

when looking at future food 

and agriculture systems. The 

Sustainable Development Goals 

include a dedicated target, 

namely Target 12.3: ‘By 2030, 

halve per capita global food 

waste at the retail and consumer 

levels and reduce food losses 

along production and supply 

chains, including post-harvest 

losses’.

Improving farming practices, 

enhancing good post-harvest 

management, increasing the 

efficiency of processing and 

supply chains, and raising 

awareness at retail/consumer 

level are some of the major 

issues that require attention in 

this context.

In the Netherlands, a major 

supermarket chain is stepping up 

its fight against food waste with 

a new system called “dynamic 

discounts”. This involves an 

electronic price tag that gives 

customers an increasing discount 

the closer a product comes to its 

sell-by date. In the previous year, 

the retailer had thrown away 1 

% of unsold products, because 

they had exceeded their expiry 

date. That amounts to 63 million 

kilograms of wasted food46.  

With increased global 

urbanization, such approaches 

could also be adopted in 

developing countries, as food 

retailing will become more 

organized and the number of 

supermarkets increase.

Digital technologies can also 

help consumers improve their 

consumption pattern through 

the provision of information 

regarding authenticity, 

freshness, ripeness, shelf life, 

nutritional value and supply 

chain traceability.

Farmers and food processors In 

Papua New Guinea, Singapore 

and Thailand, are using 

Blockchain and big data analytics 

technology-enabled applications 

to ensure value chain traceability 

and food safety.

The Blockchain Supply Chain 

Traceability Project47, for 

instance, aims at strengthening 

supply chain management and 

tracking fish from the vessel to 

the supermarket, in the fresh 

and frozen tuna sectors of the 

Western and Central Pacific 

region. Information that is highly 

relevant for consumers these 

days, such as where and when 

the fish was caught and by which 

vessel and fishing method, will 

be accessible through the use of 

Blockchain technology. A simple 

scan of the tuna package using 

a smartphone app will reveal the 

story of the product. Consumers 

will have certainty that they 

are buying legally-caught, 

sustainable tuna. This will also 

contribute to deterring illegal, 

unreported and unregulated 

(IUU) fishing.
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The FAO Hand-In-Hand 
Initiative: The Next 
Step in Agricultural 
Deve lopment :

In the last section, we presented 

concrete examples of how 

combining mobile technology, 

computing power and 

geographic data can provide 

tailor-made, timely and accurate 

micro information that is needed 

to improve productivity and 

enable well-informed decisions.

A larger step is taken, when 

available information from 

various databases is combined 

to provide the best science-

based guidance for international 

cooperation and agriculture 

development.

This is the philosophy behind 

the FAO Hand-in-Hand Initiative, 

which was launched in 2019. It 

is an evidence-based, country-

led and country-owned initiative 

to accelerate agricultural 

transformation and sustainable 

rural development to eradicate 

poverty (SDG 1) and end hunger 

and all forms of malnutrition 

(SDG2). Priority is given to 

countries where national 

capacities and international 

support are the most limited or 

where operational challenges, 

including natural- or man-made 

crises, are the greatest. In doing 

so, the Initiative contributes to 

the achievement of Agenda 

2030 as a whole and fully 

embraces the UN commitment 

to ‘leave no one behind’.

The Initiative aims at creating 

different types of opportunities 

in the food and agriculture 

sectors. It works on food and 

nutritional security, trade, food 

systems and value chains, as well 

as areas of protracted crises.

In addition to having a country 

approach, regional aspects are 

also taken into account: For 

instance, working with the World 

Trade Organization (WTO) 

to provide technical assistant 

to support Africa on sub-

regional trade agreements, or 

strengthening agricultural activity 

in countries of the Central America 

Dry Corridor (CADC) to benefit 

from existing infrastructure. 

Priority countries were identified 

as those that struggle with 

poverty and food security. 

A framework specifically 

conceived to identify areas 

within these countries that have 

good agricultural potential but 

also high levels of poverty and 

hunger is applied.

Currently, the following countries 

are benefiting from the Initiative: 

Burkina Faso, Ecuador, El 

Salvador, Ethiopia, Guatemala, 

Haiti, Honduras, Kiribati, Lao 

People’s Democratic Republic, 

Mali, Nepal, Nigeria, Pakistan, 

Papua New Guinea, Solomon 

Islands, Tajikistan, Tuvalu, Yemen 

and  Zimbabwe.

The Initiative relies on two state-

of-the-art tools: The Data Lab 

for Statistical Innovation and the 

Geographic Information System 

Data Platform. 

The Data Lab uses modern 

technologies, including artificial 

intelligence, to address the 

challenges posed by the 

Initiative in the wider context 

of globalization, innovation 

and cultural changes that 

are affecting the traditional 

statistical systems. 

Due to its innovative approach, 

the Initiative triggers the need 

for complex analysis on cross-

domain, from the global level 

down to the granular one.

It also undertakes efforts to 

validate official data FAO has 

been using, thereby creating an 

efficient mechanism for data 

quality control. The initiative 

improves available data by 

making it public and receiving 

feedback. 

By implementing the combined 

use of non-conventional data 

sources, big data, data science 

and text mining methods for 

decision-making and impact 

assessment, where timeliness 

is a crucial quality dimension, 

the Data Lab is building on the 

synergetic power of collective 

wisdom and knowledge.

The Data Lab also uses a text-

mining system to assess which 

solutions have been tested 

on different commodities 

in different locations and in 

different countries. This was 

already done to assess food loss 

and waste, and the results were 

published in The State of Food 

and Agriculture 201948. In order 

to build on lessons learned, 
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FAO has been expanding 

related activities, to obtain data 

on extensions, productivity 

interventions, distortions and 

government subsidies.

The core of the Hand-in-

Hand-Initiative is the use of a 

Geographic Information System 

(GIS) to collect and analyze 

all available data from within 

the FAO and other agencies. 

FAO shares its detailed high-

resolution data on soil maps, as 

well as its data on water, forestry, 

road network, crop areas and 

crop calendars. 

It contains over 1 million 

geospatial layers and thousands 

of statistics with 4,000 metadata 

records for more than 10 food 

and agriculture-related domains.

The GIS Data Platform49  provides 

decision-makers, farmers, and 

all other stakeholders with rich, 

shareable data while respecting 

the proper protocols of data 

confidentiality. Data includes inter 

alia accurate information on agro-

ecology, water, land, soils and 

greenhouse gas emissions. The 

platform also includes a subnational 

system of donor information.

By inviting all key actors to contribute 

to the initiative, and stressing the 

paramount role innovation will 

play alongside investment and 

knowledge sharing, a new business 

model for international agricultural 

cooperation and development is 

made a reality. 

The above described initiatives 

and applications are concrete 

examples of how we can solve 

age-old problems as well as 

emerging challenges with 

innovation. To overcome the 

challenges of today, and build 

a better tomorrow, we not only 

need new technologies – but 

most importantly, we need to 

apply them in innovative new 

ways. 

All these technologies and 

applications have a remarkable 

transformational power on 

societies. Their impact usually 

goes far beyond the area they 

were designed for. 

The different digital technologies 

and applications applied in the 

transformation of agri-food 

systems are also contributing 

to a wide range of Sustainable 

Development Goals. 

Examples of how digital 

technologies are contributing to 

different SDGs are presented in 

the following figure50.

Conclusion

Innovation is a reality that defines 

our world. Novel approaches, 

new ways of addressing existing 

or emerging challenges have 

become part of our daily life. 

Innovative approaches and 

new technologies allow for a 

much-needed transformation of 

agri-food systems, to produce 

better and safer food and 

preserve natural resources and 

biodiversity for generations to 

come. 

So the solutions we seek need to 

be sustainable and adapted to the 

respective regions and countries. 

Solutions that are integrated 

in broader innovation systems 

and that have the capacity of 

playing a catalytic role in socio-

economic development at large. 

The digital transformation of 

the food and agriculture sector 

requires an enabling environment.

For digital solutions to be 

disseminated at a large 

scale, high-quality and stable 

communication infrastructures 

are essential. Digital products 

and services need to be 

connected at all times, among 

themselves and with the users. 

Adequate investment is also 

necessary. This will not be possible 

to obtain without strong public-

private partnerships. States need 

to offer the necessary setup to 

attract investors.

This leads us to the third pillar that 

is needed for a successful digital 

transformation of global agri-

food systems, namely policies. 

National strategies that prioritize 

the support the development 

and the implementation of 

digital technologies are crucial.

To bridge the digital gap and 

ensure that no one is left behind, 

international efforts need to 

be focusing on supporting less 

developed countries, ensuring 

internet penetration in remote 

rural areas. Digital technologies 

have to reach the ‘base of 

pyramid’ (BoP) population in 
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Figure 2: Examples of how digital technologies link solutions for the food and agriculture system challenges to SDGs
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low developed countries. They 

are to benefit the most from 

mobile applications and digital 

technologies, which can make 

a fundamental contribution 

to ending their poverty, 

strengthening their resilience and 

improving their food security.

Creating an enabling environment 

for multilateral, cross-sectoral 

cooperation through sound 

policies and strategies and 

ensuring affordable and quality 

access to required data and 

technologies, especially in rural 

areas, will support the efforts 

towards a transformation of 

agri-food systems.

With this mindset and with 

strong global partnerships 

between national authorities, 

international organizations, 

farmers, the private sector, 

civil society organizations and 

academia, innovative solutions 

can be identified and applied on 

a global scale. 
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CLIMATE CHANGE

DESERTIFICATION 

AND DROUGHT
More than 1.5 billion people directly depend on land that is 
slowly being degraded.

Every year 75 billion tons of fertile soil is lost to land 
degradation. Similarly 12 million hectares of land are lost 
every year to desertification and drought alone. This is an 
area that could produce 20 million tons of grain. 
Desertification and land degradation cause USD 42 billion 
in lost earnings each year.*

Date palm cultivation and oasis ecosystems offer a solution 
to desertification and drought in desert regions. 

* Source: UNCCD 

169
countries have 
declared that they 
are affected by 
desertification
* Source: UNCCD 
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COVID-19

29
* 15.9.2020 (WHO)

MLN CASES 

WORLDWIDE

“The recovery from the 
COVID-19 crisis must 
lead to a different 
economy. Everything we 
do during & after this 
crisis must be with a 
strong focus on building 
more equal, inclusive & 
sustainable economies 
& societies” 
António Guterres 
Report on Socio-Economic Impacts of Covid19
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2021–2030 THE 

UN DECADE ON

ECOSYSTEM 

RESTORATION

Emphasizing the need for collective efforts to promote 
sustainable development in its three dimensions in an 
innovative, coordinated, environmentally sound, open
and shared manner .*

* Source: United Nations Decade on Ecosystem Restoration (2021–2030)



THE KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

Bio-Circular Economy
and Bio-Regional 
Collaboration 

Potential of Date Palm 

Industry

2020 has been defined by the 

United Nations as a year for 

biodiversity, highlighting nature-

based solutions to tackle climate 

change and build a more resilient 

future. It also brought the 

amplification of transboundary 

challenges at the global level, in 

addition to the adverse effects of 

climate change combined with 

the impact of the global pandemic 

COVID-19. The consensus of the 

human intervention with the 

natural systems of the planet 

is impacting, in a harmful way, 

planetary health as well as human 

health.

Multilateralism and regional 

collaboration are at the forefront 

of solutions, as no country alone 

can address the magnitude 

of impacts.  On the one hand, 

these solutions need to address 

climate change, ecosystems 

and biodiversity restoration, 

sustainable food production 

and the supply chain, and on 

the other hand, the provision of 

green jobs, particularly in rural 

areas, to prevent rural to urban 

migration, whilst meeting the 

aspirations of all people, as well 

as the Agenda 2030 objective 

ensuring “no-one is left behind”.

In a contribution to the United 

Nations Decade on Ecosystem 

Restoration (2021–2030), the 

Secretariat of the Abu Dhabi 

based Khalifa International Award 

for Date Palm and Agricultural 

Innovation in the United Arab 

Emirates commissioned a 

study under the working title: 

“Bio-Circular Economy and 

Bio-Regional Collaboration 

Potential of Date Palm Industry,” 

which was led by the Secretary 

General of the Award, Professor 

Dr. Abdelouahhab Zaid, 

Agricultural Advisor to the 

Ministry of Presidential Affairs 

and a Goodwill Ambassador 

to The Food and Agriculture 

Organization of the United 

Nations and Dr Sandra Piesik, 

to demonstrate developmental 

potential of date palm cultivation.

Date palm cultivation, present 

in 46 countries, and native to 

dry arid regions has enormous 

developmental potential in 

addressing a multitude of 

transboundary challenges: from 

ecosystems restoration, food 

security and support for urban 

ecosystems, to the provision of 

bio-waste in large quantities, 

that can form the basis for bio-

circular economic diversification. 

It is estimated that around 10.3 

million tons of agricultural waste 

is produced by date palm trees 

annually. 

Some of the biggest 

developmental opportunities 

are in the Arabian Peninsula, 

North African countries and in 

the Sahel region, all of which 

are characterized by similar 

geographical and climatic 

conditions existing throughout 

the millennia. These areas have 

a long history of cultivation of 

the date palm, as well as similar 

cultural characteristics that 

created an enabling environment 

for bio-regional transboundary 

collaboration focused on 

resources availability. It is also 

a region where, in addition to 

Asia, about 90 per cent of urban 

growth will be concentrated in 

the next 15 years.

A multidisciplinary team of 

experts and distinguished 

contributors from the date palm 

agricultural sector, scientists to 

the United Nations, the European 

Commission, intergovernmental 

organisations contributors will 

co-create visionary, yet pragmatic 

recommendations, whilst 

engaging with The 2030 Agenda 

for Sustainable Development 

and 17 Sustainable Development 

Goals, The Paris Agreement and 

The European Green Deal ‘Green 

Diplomacy’ objectives.  

The outcome of this report 

will:

• Influence policy makers at the 

local, regional and international 

levels, in order to create 

an enabling environment 

for implementation of bio-

regional collaboration and 

bio-circular economy. 

• Provide sectorial 

recommendations on research, 

development, demonstrations 

and innovation within a 

region, as well as through 

international collaboration. 

• Offer background 

information for the regional 

investment opportunities by 

private investors as well as 

international aid agencies. 
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Contact:

Co-Principal Investigators:

• Dr. Abdelouahhab Zaid, 

Secretary General of Khalifa 

International Award for Date 

Palm and Agricultural Innovation 

Email:abdelouahhabz@mopa.ae

• Dr. Sandra Piesik - Email: 

sandra.piesik@3ideasme.com
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The impact of the Corona 
virus on the date palm and 
dates sector

Pro. Dr. AbdulBasit Oudah Ibrahim

Date Palm Horticulture Expert and Consultant

abdulbasit1956@gmail.com

Date palm cultivated in arid and 

semi-arid regions that represent 

90% of the Arab world, this tree 

extends from Mauritania to the 

Arabian Gulf, it is the main crop 

with high value in the agricultural 

system in All Arab Countries 

especially GCC countries. 

Date palm is probably the most 

ancient cultivated tree in the 

world,  it was famous in all Arab 

countries  and  still known as 

most important, it is first Arab 

tree, which has been closely 

associated with the lives of 

people since ancient times, is 

the lady of trees (bride oases), 

the Arabian Tree  and Tree of life  

The date palm is a blessing tree, 

where it has been mentioned 

in all holy books (Twarat, Bible, 

and Holy Quran). The Grecian 

name (Phoenix) is derived 

from Phoenicia, where the 

Phoenicians owned date palm 

and they spread its cultivation 

in Mediterranean Sea. Dactyls, 

is derived from Hebrew Dachel 

which means fingers. Abo 

Hanifah Aldinory mentioned in 

his book (Plant Book) that every 
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unknown date is called (Dachel), 

which in the name Iraqi people 

called to the seeded date palm.

Supremacy of Date palm 
characteristics over 
other fruit trees:
1. It is a monocotyledon tree, 

in spite of the absence of 

cambium, the cylindrical 

trunk is huge due to the 

growth of apical apex and 

enlargement of leaf bases. 

The trunk is strong, flexible 

and wind resistant, because of 

the air passages in the trunk 

and due to the penetration 

of roots deep in soil taking a 

tent shape.

2. The age of date palm leaf 

(Sa’afa) is six years after 

that leaves activity will stop, 

losing chlorophyll pigment 

and dried up, but they don’t  

fall down due to the lack of 

abscission zone. It should be 

cut by man. 

for growth, development 

and fruit production. It 

can tolerate soil and water 

salinity, which contains up to 

3-4% of the soluble salts, but 

the fruiting inhibited when 

the percentage of soluble 

salts exceeds 1% within the 

rhizosphere, it also withstands 

water logging of the soil. 

7. Date palm trees are tolerant 

to high and low temperatures, 

where it can tolerate chilling 

stress (down to- 6°c). The 

optimum temperature for 

leaf growth is 10°C,flowering 

is 18°c and 25°c for fruit 

setting. The apical apex is 

enclosed with leaf bases and 

fibers which protect it from 

temperature fluctuations.

3. The arrangement of leaves 

at the tree head called 

phyllotaxy, the leaves are 

alternatively arranged up to 13 

leaves to avoid over shading.

4. Date Palm tree can’t grow 

well in shady areas because 

leaves require high light 

intensity for photosynthesis, 

therefore areas of low light 

intensity are not suitable for 

palm tree cultivation.

5. There is no root hairs on 

date palm root system, the 

tree capable of forming 

adventitious roots on 

the trunk, the roots have 

exceptional ability to exclude 

the harmful ions (Na+, Cl-) 

and highly control absorption 

of these ions from the saline 

soil solution and irrigation 

water, and also tolerate 

water logging for a longer 

periods, because of air 

passages, extending from 

the roots through the trunk, 

to the leaves, stomata which 

facilitate its respiration.

6. Date palm tree cultivated 

in wide range of soils 

with different texture and 

structures but the light 

soils are the most suitable 
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8. The apical dominance is 

obvious in date palm tree, and 

the trunk is rarely branched, 

especially in (Taberzal cv.), 

cutting apical apex usually 

leads to death.

9. Date Palm trees planted as 

windbreakers on the edges of 

the farms.

11. Dates, a high-value food 

source, easy to store, transport 

and handle, can be available 

throughout the year. They are 

consumed fresh or processed 

in many add value industries.

12. Eating dates daily can prevent 

atherosclerosis, which is   most 

important causes of seizures 

and heart attacks. Blood 

triglyceride levels decreased 

by 15%, while fat oxidation 

decreased by33%. Dates are an 

effective source of antioxidants 

appropriate amounts  in  fruit  

skin and flesh.

The effects of Corona 
Covid - 19 pandemic on 
the date palm dates sector

1. Covid -19 pandemic   caused 

Economic losses in most 

businesses activities, and air 

traffic. So we must  focus on 

the Arab tree, date palm.

2. The decrease in people’s 

purchasing power due to the 

economic situation and the 

financial crisis.

3. Reducing manpower in the 

farms, the travel of some 

expatriate workers and their 

inability to return due to the 

suspension of air transport.

4. The influence on Rutab   

marketing and  consumption  

many of  markets and 

exhibitions stopped, and 

even if some of them were 

established, there was no 

large number of visitors.

5. Stopping of Inter-city traffic and 

transport  decreased marketing.    

6. Sudden rise in temperatures 

shortens Rutab stage and 

10. Enter - cropping Spaces 

between date palm trees 

cultivated with field crops, 

vegetables, fruit trees, this 

depend on soil texture, water 

table, salinity in water and soil 

and method of cultivation.
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accelerates transition to Tamar 

stage, which affects farmers 

income from selling Rutab.

7. Due to the suspension of 

aviation, the transport and 

marketing movement to 

foreign markets was affected.

8. Stopping the tourism 

movement in UAE, Jordan, 

Tunisia and religious 

tourism, in KSA   which was 

considered main source for 

dates marketing.

9. Farmers, owners and 

workers in the agricultural 

sector must continue their 

work with new imposed 

methods and restrictions 

to maintain their level of 

performance and protect 

themselves and   workers in 

order to continuation of food 

production.

10. The date palm tree as a 

plant is  tolerant to various 

environmental stresses 

(drought, low or high 

temperature and salinity), but 

this is reflected on flowering 

and  fruits.

11. many Climatic Changes take 

place  under (lock down and 

Quarantine) like:

• Sudden rise in temperatures 

shortens Rutab stage and 

accelerates transition to Tamar 

stage, which affects farmers 

income from selling Rutab.

• Exposure of date palms 

to low temperatures and 

frost affects growth and 

product iv i ty.

• Heavy rains fall out of time 

in some areas cause fruit 

damage, So the Framers 

cannot do any solution and 

losses their products.

alarm system to control it.

• Detecting the risks faced 

by farms, such as insect and 

disease injuries, droughts, 

water shortages and nutrients.

• Using Drone technique in 

pollination and spraying pesticide 

This crisis (lock down 
and Quarantine) leads 
us to think about New 
concepts

Smart management

• Operating and controlling 

irrigation systems remotely 

via an application that works 

on smartphones.

• Use irrigation and fertilization 

technology (Fertigation) saves 

30-50% of the  fertilizers 

compared with  traditional 

fertilization methods and 

Saving 20-25%  irrigation water.

• Using GIS and Artificial 

intelligence techniques in 

monitoring and surveying 

for  date palm pests and 

development of an early 

Economic agriculture

• Focusing on the cultivation of 

highest value, and economic 

cultivars in each country.

• Encourage smallholder farmers 

to established agricultural 

societies or   Small and medium 

enterprises concerned with 

date palm and date production, 

dates storage through 

establishing big cold storage 

saving their production.

• Using Polycarbonate 

chambers to reduce   dates 

drying period and enhance 

the quality with reduced cost

• Dates curing   and ripening 

Champers with Solar Energy 

power for date Maturing and 

quality Enhancement.
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STUDY ON THE FATTY ACID 
EXTRACTION FROM IRAQI 
DATE PALM (Phoenix dactylifera L.)  

ZAHDI VARIETY, SEED OIL 
AND INTRODNCTION OF FATTY 
ACIDS INTO CERTAIN TYPES OF 
THERAPEUTIC AND FOOD RATION

Nwaedh Mahdi Hanoon Nwaedh1,2*, Eugeniy A. Abizov1, Aleksey Kovalenko1

1) Department of Expert Examination in Drug Testing and Narcoanalysis, Faculty of Technology of Organic Substances and 

Chemical Pharmaceutical Compounds, Russian University of Chemical Technology DI. Mendeleev. Moscow, Russia.

2) Republic of Iraq - Ministry of Agriculture – Directorate Agriculture of Maysan. 

mahdihanoonnwaedh@gmail.com

ABSTRACT

This study was carried out in 

order to extract oil from date 

palm (Phoenix dactylifera L.). 

zahdi variety, using Soxhlet 

extraction method. The content 

of the oil extracted from 

saturated and unsaturated 

fatty acids was examined and 
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diagnostic tests were run with 

GC/MS (Gas Chromatography / 

Mass Spectrometry).

Key words: dates, zahdi 

variety ,palm seeds, date seed 

oil, oil extraction, fatty acids, 

mayonnaise product.

INTRODUCTION
The date palm (or Phoenix 

dactylifera L.) is associated 

with Plantae vegetable 

reign,  Magnoliophyta section,  

Monocotyledones class (Liliopsida 

according to Cronquist system), 

Palme order, Arecaceae family, 

Phoenix Date Palm generation, 

Dactylifera Date Palm type, 

and it is one of the oldest 

fruit trees in the world. This 

family incorporates nearly 

220 generations and Palme 

(Palmales) order is one of the 

biggest and most important 

order of plants ever known to 

people [3,1]. 

The palm tree cultivation 

is very common in tropical 

and subtropical regions and 

the date palm cultivation is 

historically connected with the 

Arab East. Iraq is considered 

to be ancestral homeland of 

the date palms, especially the 

region of Shatt al Arab river 

(formed by the merging of the 

Tigris and Euphrates rivers) and 

northern coast of the Persian 

Gulf, and from there it spread its 

distribution range to the regions 

with favorable and suitable 

conditions and climate[3]. Date 

tree is one of the most significant 

evergreen fruit trees that are 

associated with monocotyledon 

and dicotyledon plants. 

Palm trees hold a prominent place 

in the human life, especially in hot 

and dry regions, because their 

fruit is a high-energy food source 

and also an industrial, commercial 

and agricultural resource.

The humanity has known the palm 

trees since 4000 B.C. Babylonians 

and Assyrians attributed much 

importance to it, these trees 

were sacred for Sumerians and 

are considered to be one of the 

core industries of economy for 

many inhabitants of the Middle 

East[4]. Palm tree fruit contains 

high percentage of sugar (44-

88%), fat (0.2-0.5%), protein (2.3-

5.6%), 15 types of mineral salts 

and vitamins and a large amount 

of fibre (6.4-11.5%)[4]. 

Iraq holds a prominent place in 

the dates production among 

countries which produce dates, 

in terms of the number of the 

palm trees and date varieties 

(which reach 600 varieties), with 

Zahdi variety as the leader which 

accounts for 70% of the total 

production of dates[1].  In addition 

to the economic importance of 

the dates and their products, 

date seeds are used as feed, 

food and fuel[3].  

The growth and maturity of the 

fruit is observed at five different 

stages: Al Khababouk (set), Al 

Jamri (green phase), Al Khillal 

(splitting), Ar Rutab (wetting) 

and the stage of generation of the 

date bean itself, and depending 

on the color, freshness, humidity 

and sugar content of more than 

30.5% the dates are considered 

to be fully matured[3].  

Dates are the most important 

fruit cultures in Iraq and on the 

Arab Peninsula, and you may 

hardly find a house without the 

dates, they are a fruit, a medicine, 

a drink and sweets for the rich 

and the poor, being an exemplary 

and sufficient food product for 

the people. Dates rank fifth in the 

list of tropical and subtropical 

fruit after citrus, mango, banana 

and pineapple, and are also at the 

head of the dry fruit list, together 

with raisins, fig and plum[8]. The 

fruit consists of two principal 

parts: the flesh, which is its 

edible portion and accounts for 

85-87% of the fruit weight, and 

the core pit, which is its second 

part and accounts for 13-15% of 

mass of an entire date, yet the 

date seeds (pits) are not always 

used properly although the date 

seeds contain proteins, fats, fibre, 

mineral salts and carbohydrates 

in the range from 5-7.7 to 10-20, 

1-2, 80-75% respectively.

The date seeds are also called 

pits, stones, kernels, seeds and 

are wastes in many branches 

of industry that are related to 

the processing of dates. A large 

number of seeds (pits) may 

be gathered from the dates 

production or from the process 

fragments and wastes. 

The proteins of the dates contain 

many amino acids (clotamic acid, 

asparaginic acid and arginine 

which represent some amino 

acids in the dates). The dates also 
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contain other acids (isoleucine, 

lysine, leucine) and due to the 

fact that these components are 

present in the date seeds, dates 

may be introduced to the animal 

and human diets.

The date seed oil is used in many 

branches of the food industry, 

like mayonnaise production.

[3] and [5] mentioned the use 

of date seed (pits) oil in many 

areas, including coal preparation 

for jewelry production and use 

for fuels in conventional copper-

smelting furnaces. Seeds (pits) 

are also used as animal feed 

after grinding or water steeping 

as a source of carbohydrates, 

fats and proteins. A part of 

poor population uses them as 

food, they boil them like bean 

cultures to benefit from their 

high content of main nutritional 

substances, as well as from 

the fibre which protects the 

body from symptoms of poor 

digestion, constipations and 

large intestine dysfunction.

The oil extracted from the pits 

accounting for 8% of human 

consumption and soap production 

was used as a medicine for 

the treatment of some kidney 

and urinary tract diseases after 

roasting and further grinding and 

boiling in water. The oil extracted 

from the date pits was also used 

as a remedy against rheumatism, 

uratic arthritis and joint pains. 

The grinded pits mixed up with 

rose water were used for eyes 

treatment and after softening 

were also used as an alternative to 

antimonine (eye tinting antimony).

[9] mentioned that the dates 

were also used in many branches 

of the industry forming the basis 

of the industrial sector in Iraq, 

for the production of molasses, 

alcohol and other products, 

which led to the accumulation 

of a large number of date seeds 

which is estimated to be about 

18000 tons. This is a colossal rich 

resource which was only used 

for animal feeding.

[3]  mentioned that date seeds 

(pits) represent a certain 

percentage of the fruit weight 

and it should not be neglected 

if it contains a significant part 

suitable for oil extraction. 

Some part of Arab nomads use 

seeds (pits) after roasting and 

grinding to produce flour mass 

similar to coffee and those 

nomads are convinced that both 

products (date seed (pits) oil 

and roasted pits mass drink) are 

an alternative to coffee beans 

and consider it panacea against 

uratic arthritis and joint pains, 

because such oil is used as a 

treatment cream to massage 

painful areas, in addition to the 

use of pits powder solution as a 

drink alternative to coffee.

Poor communities living in the 

desert or isolated areas use 

the date pits (cores) as food. 

They leave them in water for 

two days and then they cook 

them in the water, adding salt 

and some spices. Due to the 

increased stimulation of date 

production it is expected that 

the accumulation of secondary 

wastes at the date production 

plants will increase, which makes 

their disposal an environmental 

and economic problem.  We may 

therefore summarize from the 

aforementioned that the studies 

of date seeds were rare and were 

concentrated on the chemical 

analysis, while some physical 

properties of those components 

did not refer to the oil content in 

the seeds or to their applicability 

as a low-cost and accessible 

resource.

OBJECTIVE OF THE 
STUDY
1. Use local Iraqi dates as a food 

source by extracting oil from 

the seeds of the following 

local Iraqi date types: zahdi 

variety.

2. Make quantitative 

determination and gain 

knowledge about types of short-

chain fatty acids and saturated 

/ unsaturated fatty acids using 

Gas Chromatography / Mass 

Spectrometry.

3. Introduce extracted oil (date 

pits oil) into food product 

systems, prepare a sample of 

the mayonnaise product.

MATERIALS AND 
METHODS

MATERIALS

ZAHDI IRAQI DATES

It is considered a semi-dry 

date and a popular commercial 

variety; it occupies the third 

place in the southern region in 

terms of prevalence in the Shatt 

al-Arab City - Basra Province, but 

in the central region it occupies 
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the first place in terms of the 

number and quantity of crops, 

and this is due to the difference 

in growing from soils. Finished 

products are manufactured and 

packaged in boxes and bags, and 

partially in wooden boxes zahdi 

Iraqi dates are considered the 

most voluminous Iraqi variety 

in terms of production and the 

consumption of zahdi dates is 

divided into two parts: the first 

part is for direct consumption, 

and the second part is for the 

production of products based 

on different types of dates, 

including liquid sugar, molasses , 

alcohol, vinegar and yeast[9].  

GRINDED DATE SEED AND 

SELECTED VARIETIES

Variety of the date fruit (Phoenix 

dactylifera L.) were selected 

for the study (zahdi variety ) 

at the bean stage.  zahdi date 

variety was collected from one 

of the gardens of (Al-Maraa 

city in the southern part of 

Missan Province). These varieties 

were selected from vigorous 

trees based on their maturity, 

freshness, uniformity and 

disease clearance, similar sizes, 

low cost and availability in the 

market. The seeds (pits) were 

cleaned and isolated manually, 

thoroughly washed with distilled 

water and were left for drying up 

for 10 hours at the temperature 

of 25 º. The dried pits (seeds) 

were grinded in a Chinese 

grinding machine (High-Speed 

Grinder SIZE 750 G).  To get the 

date seeds grinded powder, the 

contents were stored in sealed 

plastic bags at 4-5 ° C prior to 

the start of their usage.

METHODS OF THE 
STUDY 

OIL EXTRACTION

The oil was extracted from 

grinded date seeds (pits) variety 

of the date fruit (zahdi variety ) 

by ether oil solvent with boiling 

temperature of 40-60 º C in 

Soxhlet unit, and according to 

the data provided in[8]. 10 grams 

of grinded dry date seeds were 

used (as a powder-like mass). 

The moisture was removed prior 

to the extraction process to 

maintain high efficiency of the 

solvent during the extraction 

and to avoid its mixing with the 

moisture. The components were 

then placed into a thimble and 

a defatted piece of absorbent 

cotton was placed above the 

sample inside the thimble and 

inside the retort, and the retort 

was filled with sufficient amount 

of solvent (250 ml).

The extraction lasts for 6 hours 

until the solvent in the retort 

becomes colorless and no yellow 

color is observed in the retort at 

the end of the extraction.

A measuring tube is taken and 

the solvent is boiled off, then 

it is dried in the air oven until 

the weight is stabilized. After 

boiling off of the solvent, the oil 

is collected into the dry glass 

containers and is preserved 

under cooling conditions. The 

oil obtained after such process 

is called Crude Oil and then it is 

handed over to the expert (oven 

man) to evaluate its properties.

    Oil weight

% of oil = ______________  X100

Sample weight (in grams)

DETERMINATION OF 
THE OIL CONTENT IN 
FATTY ACIDS

ESTERIFICATION OF FATTY 

ACIDS 

Esterification of fatty acids of the 

date seed oil was carried out to 

run GS-MS using Kang and Wang 

method (2005), and an amount 

of 50 ml of extracted oil was 

taken and placed into a screw 

tube and 1 ml of regular hexane 

1 was added. After that 1 ml of 

esterification solution was added 

to the tube and the solution was 

generated (14 g of BF3 boron 

trifluoride in 100 ml of methanol). 

After thoroughly mixing the 

mixture with electrode at the 

maximum speed for 1 minute, 

it was placed into the hot oven 

at 90-100 °C for one hour. Then 

the solution was left to cool off 

until the room temperature. 

Then 1 ml of distilled water was 

added and stirred well, and two 

layers appeared in the solution. 

Fatty esterificated acids were 

extracted from the dissolved 

organic layer, dissolved hexane, 

and placed into the tube after 

reaching concentration of 2 ml in 

to run GS-MS by taking 1 mcl.

SEPARATION AND 

DIAGNOSTICS OF DATE 

SAAD OIL FATTY ACIDS BY 

GAS CHROMATOGRAPHY / 

MASS SPECTROSCOPY

Date seed oil from zahdi variety  
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was analysed to determine 

types of fatty acids  and 

evaluate the percentage of the 

peak area of each acid and its 

storage time in GS-MS using 

Gas Chromatography Mass 

Spectroscopy (GS-MS), type 

Shimadzu-Japan QP2010 Ultra 

connected with the computer 

and containing Library NISTO8-

LIB  with separation column 

Column DB-1 ms, length 30 m, 

internal diameter 0.25mm, fixed 

phase layer thickness 0.25 mm 

, with helium as the carrier gas 

with the flow rate of 1 ml / min and 

injection temp of 280 °C. Column 

Oven Temperature Program was 

adopted, with initial temperature 

of 50°C  for one minute and 

further increase to 150 °C  during 

one minute, with gradual and 

slow increase each minute by 4 

°C, until it finally reaches 280 °C. 

The mass spectrometer was used 

in the Quadrupole Ions analyzer 

at the Ion source temperature of 

200 °C and eV70.

MAYONNAISE PRODUCTION

The Mayonnaise was prepared 

according to[7]. And an explanation 

is provided in Table 3.4 with 

regard to the percentage ratio 

of different ingredients used for 

mayonnaise production.

Table 1 - Percentage ratio of ingredients used for mayonnaise production

Quantity (in grams) Components (ingredients)

66,66 Date seed oil

26,16 Whole egg

1,20 Edible salt

0,80 Sugar 

0,33 Mustard flour

2,02 Vinegar 

0,50 Pepper

2,33 Mustard oil

Figure 1 - Summary plan for date 

seed grinding and oil extraction – 

sequential procedure consisting 

of different stages

Collection of date samples
of Zahdi Variety

Oil content in fatty acids

Oil extraction

Hot Soxhlet method

Zahdi Variety

Oil introduction to
the food industry

(mayonnaise production)

Date seed 
preparation 
for lab tests

Grinding 
the date 

seeds in the
lab grinder

EXPERIMENTAL SECTION

Picture 1 - Photo of the seeds
preparation for grinding

Picture 2 - Photo of the laboratory 
grinder

Picture 3 - Photo of iraqi dates powder
(powder of zahdi date seeds)



VOLUME 12 - ISSUE 2 - 2020 41

Picture 4 - Date seed oil extraction

Picture 5 - Soxhlet extraction device

Picture 6 - Date seed oil

Figure 3 - Mass / charge spectra (m / e e) for fatty acids of zahdi seed oil

CH2O2 Formic acid Mass spectrometer 

Library Formic acid 
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Figure 2 - Total - ion chromatogram for fatty acids in seed oil dates Zahdi         
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Figure 4 - Mass / charge spectra (m / e e) for fatty acids of zahdi seed oil

C12H24O2 acid Lauric Mass spectrometer

Library Lauric acid

Figure 5 - Mass / charge spectra (m / e e) for fatty acids of zahdi seed oil

C18H32O2 acid Linoleic Mass spectrometer

Library Linoleic acid
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RESULTS AND 
DISCUSSION

CONTENT OF FATTY ACIDS 

IN THE DATE SEED OIL

Forms 2 contain fatty 

acid chromatograms of 

date seed samples (Zahdi 

variety) obtained from Gas 

Chromatography/Mass 

Spectrometry (GC/MS). As 

for the forms 3,4,5 and 6, 

they illustrate mass-energy 

ranges for the analysis of fatty 

acids of date seed oil (from 

Zahdi variety). The specific 

diagnostics of separate fatty 

acids were performed through 

the integration of separate 

maximum values and obtaining 

of relevant data like delay time, 

square, growth and percentage 

ratio of maximum values, with 

further Similarity Search using 

existing tools via software 

linked with the device, as shown 

in Tables 2 , which explain 

the contents of date seed oil 

which was obtained (Zahdi 

variety) and which includes 

nine acids, of which seven 

are saturated acids (caprylic, 

capric, lauric, myristic, 

palmic, stearic, arachidonic 

acids). As for the oleic and 

linolic fatty acids, these are 

unsaturated fatty acids which 

have significant importance. 

Oleic acid is represented as 

one of monounsaturated fatty 

acids called omega-9, which is 

necessary for the body, yet it 

is not the most important one, 

because the body can generate 

it, too. Oleic acid has many 

features useful for health, it 

reduces the cholesterol level by 

decreasing the amount of low-

density lipoproteins (LDL) and 

this type of protein contains 

25% of protein and 45% of 

cholesterol and it distributes 

across different parts of the 

body and sometimes it deposits 

itself on the blood vessel walls. 

Although it does not affect 

the number of high-density 

lipoproteins (HDL), this type of 

protein contains about 50% of 

protein and 20% of cholesterol. 

HDL contributes to the removal 

of the excessive amounts of 

cholesterol from the body 

Figure 6 - Mass / charge spectra (m / e e) for fatty acids of zahdi seed oil

C18H34O2 acid Oleic Mass spectrometer

Library Oleic acid



VOLUME 12 - ISSUE 2 - 2020 45

(Alvarez & Rodriguez, 2000). 

Table 2 shows the content of 

fatty acids in the Zahdi variety 

date seed oil, and it was noted 

that it contains nice fatty acids, 

of which seven are saturated 

acids (caprylic 0.62%, capric 

0.75%, lauric 31.62%, myristic 

14.65%, palmic 12.59%, stearic 

3.93%, arachidonic 0.37%, 

respectively). It was noted 

that the content of lauric acid 

is higher that the content of 

other saturated fatty acids. 

As for the unsaturated fatty 

acids, the oleic and linolic 

acids are one of the most 

important unsaturated 

fatty acids examined by 

Gas Chromatography/Mass 

Spectrometry (GC/MS), their 

percentage content in the 

oil was 46.12% and 6.96%, 

respectively. 

Table 2 - Specific analysis of fatty acids contained in zahdi date variety seed oil, 

Using Gas Chromatography/Mass Spectrometry (GC/MS)

Peak R.Time \ min Area Area% Height Height% Scientific name Trivial name

2 5.113 260244 0.29 0.29 0.62 Octanoic acid Caprylic acid

3 6.462 325358 0.36 0.36 0.75
Docanoic acid

Capric acid

4 8.510 18019821 19.94 19.94 31.62 Dodecanoic acid Lauric acid

5 11.241 11329457 12.54 12.54 14.65
Tetradecanoic 

acid
Myristic acid 

6 14.269 10553973 11.68 11.68 12.59
Hexadecanoic 

acid
Palmic acid 

10 17.276 3073686 3.40 3.40 3.93
Octadecanoic 

acid
Stearic acid

12 19.712 264852 0.29 0.29 0.37 11-Eiosenoic acid
Arachidonic 

acid 

Unsaturated acids with one conjugated double bond

8 16.850 33823764 37.43 13973851 46.12
9-Octadecenoic 

acid
Linolic acid

Unsaturated acids with several conjugated double bonds

7 16.702
    

5840953
6.46 2399073 6.96

9,12-Octadecadi-
enoic  acid

Linolenic acid
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ORGANOLEPTIC EVALUATION 

OF THE MAYONNAISE 

PRODUCED FROM THE DATE 

SEED OIL OF THE STUDIED 

DATE VARIETIES 

The mayonnaise was produced 

from the date seed oil of the 

studied date varieties (Zahdi 

variety) instead of other 

vegetable seeds (soybean 

oil used in the commercial 

mayonnaise is being currently 

studied), as well as from corn oil 

and sunflower oil. The mentioned 

percentages were incorporated 

into the mayonnaise preparation 

methods, also chemical starch 

was used instead of the natural 

one (as a bonding agent, as 

well as to correct textures and 

to prepare the filler or the filling 

substance)[10]. When tests were 

carried out with regard to the 

commercial mayonnaise, the 

product was of better quality 

compared to the commercial 

trade nark mayonnaise in terms 

of its organoleptic properties 

(taste, flavor, color, texture, 

general acceptability). After 

running the tests, the product 

obtained good evaluation score 

from the tasting experts. Zahdi 

date seed oil gained the highest 

score,The use of nucleinic acid 

in the mayonnaise production 

is caused by the high content 

of unsaturated fatty acids 

and nutritious substances, like 

tocopherols, which play an 

important role in heart problem 

risk mitigation. Date seed oil 

may be used as unconventional 

oil in several branches of the 

food industry, like mayonnaise 

production[7].    

CONCLUSION

1. The composition of the 

seed oil includes fatty acids: 

unsaturated fatty acids (oleic 

and linolic) and saturated 

fatty acids (caprylic, capric, 

lauric, myristic, palmic, 

stearic, arachidonic).

2. Organoleptic tests of the 

mayonnaise produced 

with the date seed oil 

demonstrated significant 

advantage as compared to 

the commercial mayonnaise, 

especially in terms of general 

characteristics of public 

positive acceptability.

3. Use local Iraqi dates as a food 

source by extracting oil from 

the seeds of the following 

local Iraqi date types: zahdi 

variety.
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ABSTRACT

The red palm weevil (RPW), 

Rhynchophorus ferrugineus 

Olivier is one of the most 

severe and deadly pests of date 

palms Phoenix dactylifera L. The 

Integrated Pest Management 

(IPM) strategies in controlling 

the infestation of  RPW in date 

palm throughout the world 

involves surveillance, cultural 

control, chemical control, mass 

pheromone trapping, biological 

control, mechanical control, 

quarantine control etc. with 

limited success. To handle this 

gigantic problem of management 

of RPW in date palm, it is urgently 

in need of new initiatives to 

find out appropriate methods 

for control of RPW integrating 
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IPM strategies, especially the 

adverse effects of pesticides and 

low efficacy of other methods 

followed for IPM. First innovative 

ideas may be integrated with 

existing IPM by covering the 

base of the stems with insect 

proof net to avoid the insects.  In 

next innovative approach, pests 

and disease resistance stock 

and /or tissue cultures plantlets 

may be selected for raising new 

plantation to avoid infestation of 

RPW through good stocks. In a 

third approach, green cultivation 

techniques with bio-organic 

(composed of organic matters, 

beneficial soils microorganism 

and green manure crops) 

may be introduced to provide 

balanced nutrients, improve 

water relations, avoid soil borne 

pathogenic fungi, provide 

mulches, inoculum for next year 

crops etc. This integration with 

IPM will help in growth of healthy 

plants that will directly or 

indirectly help the plants to avoid 

infestation of RPW. Another 

added method is to incorporate 

the entomopathogenic fungi 

and nematodes with the bio-

organic which will kill the 

insects in the soils and the 

airborne inoculum of fungi will 

serve as infective propagules 

for infestation of the insects. In 

another very effective approach, 

instead of using pesticides, eco-

friendly and costs effective silver 

Nano particles (available in our 

laboratory) may be integrated by 

spraying all plants and in addition 

injecting the infested plants. This 

can also be used as dressing 

to clean areas of infested parts 

(tissues) as preventive and 

curative measures in controlling 

the RPW. Again in another 

new integrated approach, 

along with the conventional 

bio pesticides products, the 

insect repellent trees, herbs and 

shrubs like Neem (Azadirachta 

indica), Mint (Mentha), 

Lemon Grass (Cymbopogon 

citratus),  Lavender, Petunias, 

Chrysanthemums, Marigolds 

etc. may be planted in between 

the rows and the plants to avoid 

contact of the date palm plants 

with RPW insects. This also 

provides leaf biomass through 

shredded leaves in the soils as well 

as to killing harmful insects and 

pathogens by their insecticidal 

and antimicrobial activities. They 

also act as mulches crops and 

weed suppressive plants. In final 

integrated approach, modified 

trap may be introduced. We hope 

and believe that our proposed 

new approaches will provide 

useful ideas in controlling the 

RPW, a deadly pest in date palm. 

Introduction

The red palm weevil (RPW), 

Rhynchophorus ferrugineus 

Olivier (Coleoptera: 

Curculionidae), is one of 

the most severe and deadly 

pests of various palm species, 

including date palms ((Giblin-

Davis, 2001). The date palm 

Phoenix dactylifera L. (Palmae) 

is a widely cultivated plant in the 

arid regions of the Middle East 

and North Africa (Jones, 1995). 

According to the Food and 

Agriculture Organization, out 

of over 120 million date palms 

growing throughout the world of 

which more than 70 per cent are 

estimated to be in the Arab world. 

The current world production of 

dates is reported to be seven 

million tones with the Kingdom 

of Saudi Arabia ranking among 

the top three date producing 

countries with an annual 

production of over a million 

tones accounting for 17% of the 

global production (available at: 

http://en.wikipedia.org/wiki/

Date_ (fruit) #Fruit). The pest is 

distributed across Oceania, Asia, 

Africa and Europe (Yuezhong et 

al., 2009) and appeared in the 

Middle East in the 1980s. Since 

then, it has heavily damaged 

date production by destroying 

many thousands of date palms 

(Murphy and Briscoe, 1999). The 

RPW is an internal tissue borer 

reported to infest 26 palm species 

worldwide in diverse agro-

ecosystems (Malumphy & Moran 

2007). The weevil completes its 

life cycle within the tree trunk, 

destroying the vascular system 

and eventually causing the death 

of the tree (Fig. 1). It is difficult to 

detect symptoms of its attack at 

an early stage of infestation and 

also to develop effective control 

measure. Preventive measures 

are thus needed for the success 

of any RPW-Integrated Pest 

Management (IPM) programme 

(Faleiro, 2006). The Integrated 

Pest Management (IPM) control 

strategies in date palm involve 

various methods of control 

such as surveillance, cultural 

control, chemical control, mass 

pheromone trapping, biological 

control, mechanical control, 

quarantine control etc. (Abraham 
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et al. 1998). But chemical control 

using insecticides is causing 

environmental pollution and 

hazardous effect on soils and 

plants. New technology is 

required which will not only 

counter RPW effectively but 

will do so in an eco-friendly 

manner with cost-effective 

nano-particles. Researchers 

across the date palm growing 

countries are relentlessly 

working in fully controlling the 

RPW but with limited success so 

far (Anonymous, 2014; Abraham 

et al., 1998; Ahmed et al., 2015; 

Faleiro, 2006; Haik, 2013; Mukhtar 

et al., 2010; http;//www.moa.gov.

sa/alahasa-dir/portal).

The proposed integrated 

innovative approaches to 

counter RPW are:

I. Use insect proof net to 

cover the base of plants 

for protecting plants from 

insects etc. 

II. Production of pests and 

diseases free planting 

mater ia l s .

III. Grow plants with organic 

farming systems using 

bio-organic (composed of 

organic fertilizers, beneficial 

soil microorganisms and 

mycotrophic green manure 

plants) to provide balanced 

nutrients for healthy growth 

of date palm.

IV. Use synthesized silver 

nano particles from 

entomopathogenic fungi 

instead of pesticides in 

treating plants to protect 

and recover the infested 

p lants .

V. Use insect repellent plants 

as intercropping plants to 

avoid insects. 

VI. Integrate entomopathogenic 

fungi and nematodes with 

proposed bio-organic 

fertilizer as biological agents

VII. Use modified trap

Here we are going to mention 

the conventional methods of 

Integrated Pest Management 

(IPM) strategies followed 

regularly for the control of 

RPW along with the proposed 

innovative approaches needed 

to improve the management 

systems of RPW. 

Approach I: Use insect proof net  

The cultural control involves the 

cleaning and pruning of palms 

trees and their offshoots to 

destroy the sources of infestation. 

This is an age-old and effective 

method that many researchers 

followed to control of RPW and 

incorporated in IPM strategies. It 

is a useful method that may play 

an important role in reducing the 

risk of levels of infestation. One 

of the other cultural methods 

in IPM is the regular survey and 

surveillance of the gardens at 

regular intervals to assess the 

infestation on mother plants 

as well as offshoots. Early 

recognition of infestation is 

very important to formulate the 

appropriate control measures. 

Different types of signs and 

symptoms are found in infested 

plants which may include a 

brown viscous liquid oozing out 

of the site of damage, brown 

flakes solidified, presence of 

bore holes with chewed up 

fibers, foul smell characteristic of 

RPW damage etc. (Fig. 1).  After 

identifying the infestation, it is of 

utmost important to react with 

the appropriate methods. 

Fig. 1. Initial infestation of Red Palm Weevil
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To avoid the infestation, an 

innovative idea may be integrated 

with existing IPM by covering the 

base of the stems (Fig.2 ) with  

insect proof net from 1-2 meters 

above the soils and buried 10 cm 

deep in the soil. It will prevent the 

insects from coming in contact 

with the plants and saving the 

latter from infestation. 

in organic farming systems. Bio-

organic fertilizers (developed 

by the authors in Microbiology 

laboratory, Soil Science and 

Plant Production Department of 

King Saud University) are useful 

alternatives to chemical fertilizer, 

composed of organic matters, 

beneficial soil microorganisms 

including arbuscular mycorrhizal 

fungi and mycotrophic green 

manure legumes and non 

legumes plants, and effective for 

plant production. To date, there 

has not been much work around 

the world on the use of highly 

beneficial soil fungi, arbuscular 

mycorrhizal fungi (AMF), other 

beneficial soil fungi and bacteria 

along with green manure plants 

for growth improvement of date 

palm plantations. Application 

of organic fertilizers improves 

structural stability and lowers 

bulk density of the soil, improves 

moisture retention, water 

infiltration rate, and hydraulic 

conductivity of the soil; green 

manure improves the soil’s 

physical, chemical and biological 

properties and AMF can help 

increase plant growth by up-take 

of immobile nutrients, alleviate 

stresses like draught, salt, heavy 

metal, high temperatures etc., 

establishment of transplanting 

seedlings, disease control, 

improve soil aggregates and 

control soil erosions etc. These 

innovative green cultivation 

technologies will be helpful to the 

growers for organically produced 

safe plant products of date palm 

for human consumption. The 

goal of sustainable development 

in date palm production using 

bio-organic fertilizer will be to 

Fig. 2. Base covered with insect proof net

Fig. 3. Seedlings of date palm 

(photo from internet) 

Approach II : Production of 

pest & disease free planting 

materials:

Growth of pests and disease 

free healthy plant materials 

under laboratory conditions 

(tissue culture plantlets) as well 

as under nursery and green 

house conditions and/or collect 

plantlets from healthy plants is a 

regular method of raising healthy 

plantation of date palm and it is 

also a practical approach to have 

healthy plantation.

Pests and disease resistance 

stock and /or tissue cultures 

plantlets may be selected for 

raising new plantation to avoid 

infestation of RPW through 

good stocks, that may be 

incorporated with present IPM 

strategies (Fig.3 ). The seedlings 

may be raised in a substratum 

containing bio-organic to have 

mycotrophic plantlets which also 

has beneficial microorganisms. 

 Approach III : Use bio-organic 

fertilizer 

After having pest and disease free 

healthy planting material, the next 

step will be to grow plantation 
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reduce the chemical fertilizers 

and environmental pollutions and 

ultimately produce safe food. 

Organic farming may protect 

the health of future generations, 

protect water quality, build and 

protect top soil, meet stringent 

standards, reduce potential 

health risks, preserve biodiversity, 

keep rural communities healthy, 

protect the health of farm workers, 

represent a true economy and 

make food taste great (Safwat, 

2007). Organic agriculture 

includes all agricultural systems 

that promote the environmentally, 

socially and economically sound 

production of food. Organic 

farming dramatically reduces 

external inputs by avoiding the 

use of chemosynthetic fertilizers 

and pesticides (Mridha and Al-

Qarawi, 2013). 

The proposed green cultivation 

techniques with bio-organic 

may be incorporated with the 

existing IPM systems. In this 

method, bio-organic may be 

used in nursery conditions as 

well as field conditions.  The 

microbial inoculation seedlings 

are transplanted to the field. 

The seedlings grown with bio-

organic fertilizers will have 

different types of beneficial 

soil microorganisms which will 

reduce the transplanting shock, 

because inoculated seedlings will 

be able to uptake more water than 

non-inoculated seedlings.  The 

beneficial soil microorganisms 

will also help in up taking more 

nutrients (including immobile 

nutrients like P, Zn, B etc) in turn 

making the seedlings healthy. In 

this method, one of the other 

innovative approaches is the 

function of the mycotrophic 

green manure plants used under 

field conditions (Fig. 4), an 

important component in bio-

organic fertilizers, which will not 

only provide nutrients but also 

help in up taking nutrients from 

the soil to the plant. Moreover, 

the residual effect of nutrients 

for the main crops and inoculum 

developed during plant growth 

will be a source of beneficial 

soil inoculum for later seasons. 

Additional advantages of green 

manure plants are that the plants 

will provide soil coverage of the 

date palm to improve water 

relation of the main plants and 

reduce the growth of undesirable 

plants (as weed) and thereby 

minimize the costs of production 

by a considerable amount (Fig. 

5). Some of the component of 

bio-organic (e.g. AM Fungi and 

Trichoderma spp.) fertilizers 

have the capability to resist 

the infection of plants from soil 

borne pathogens (like species 

of Phytophthora ,Fusarium 

,Aphanomyces, Vertcillium and 

Sclerotium, Pythium etc.) and 

some of them have the capability 

to decompose organic matter 

rapidly ( e.g. Trichoderma spp. ). 

These two important factors will 

help in growth of healthy plants 

that will directly or indirectly help 

the plants to avoid infestation 

of RPW. So, along with the bio-

organic fertilizer (an innovative 

fertilizers), reduced amount of 

chemical fertilizers (organic e.g. 

rock phosphates, bone meal, fish 

meal etc. and inorganic) may 

be introduced to grow healthy 

plants that can avoid infestation 

of Red Palm Weevil also. 

Fig. 4. Mycotrophic green manure plants around date palm.

Fig.5. Mycotrophic green manure 

plants around date palm and 

ground coverage to reduce 

weed growth



VOLUME 12 - ISSUE 2 - 2020 53

Approach IV: Use synthesized 

silver Nano particles

One of the most effective and 

widely used curative methods 

is the use of different types 

of pesticides either to prevent 

the infestation or to recover 

from the infestation. As a 

preventive method, the palm 

trees are sprayed with effective 

insecticides in high performance 

sprayers at regular intervals. The 

use of pesticides may cause 

environmental pollution and use 

of same pesticides over time 

may promote resistance to the 

pesticides in the insects. 

As a preventative measure, 

farmers spray different types 

of insecticides in all palms in 

infested areas. To overcome 

the problem of environmental 

pollution and economic costs 

of continuous insecticide 

spraying, more eco-friendly 

and economically acceptable 

alternatives are being sought 

to aid in the management of 

this pest. The above-mentioned 

limitations and low efficiency of 

other traditional methods have 

led to the surge in development 

of new and modern approaches 

for the management of insect 

pest - this has become the need 

of the hour. So there is an urgent 

need to develop appropriate 

technology to save date palm 

plantation from infestation of 

RPW. Keeping this in mind, the 

applications of nanotechnology 

may be advocated in the 

development of efficient and 

potential approaches toward 

the management of insect 

pest including RPW. However, 

the literature available on this 

topic concludes that only a 

few researchers around the 

world are working in this area. 

There is a pressing need to 

apply nanotechnology for the 

aforementioned reasons, and 

this warrants detailed study in 

this field.  

The role of nanotechnology in 

agriculture with special reference 

to management of insect pests 

has been studied by a few 

researchers (Bhattacharyya 

et al., 2010; Ragaei and Sabry, 

2014; Rai and Ingle, 2012) 

including Haik (2013). But none 

has used bio-synthesized nano-

particles developed from fungi 

to control the RPW, especially 

entomopathogenic fungi isolated 

from RPW. Nanotechnology 

deals with the synthesis of 

nanomaterials (one dimension 

less than 100 nm) using different 

systems, materials, methods 

and applications. The functional 

capacity of nano particles is 

greater because it possesses 

more surface atoms than micro 

particles. Nowadays, biological 

synthesis is gaining importance 

globally because chemical 

methods are capital intensive 

and toxic. 

Fungi as a biological material 

for synthesis of nano particles 

(green synthesis) have the 

potential to provide relatively 

quick and ecologically “clean” 

metallic nanoparticles. There are 

reports on the mycosynthesis 

of silver NPs (SNPs) (Mishra et 

al., 2011; Soni and Prakash, 2012) 

and currently, fungi are being 

utilized in nanotechnology for 

the production of nanoparticles. 

Synthesis using fungi has shown 

that this environmentally benign 

and renewable source can be 

used as an effective reducing 

agent for synthesis of Ag NPs 

and in controlling the biological 

agents (Amin et al., 2015; Duran 

et al., 2005; Jo et al., 2009; 

Kumar et al., 2007; Mukherjee 

et al., 2001; Punjabi et al., 2015; 

Sastry et al., 2003; Yadav et 

al., 2015).  Fungi that cause 

disease or infection in insects 

are known as entomopathogenic 

fungi. Beauveria bassiana 

(Balsam) and Metarhizium 

anisopliae (Metsch), two 

important entomopathogenic 

fungi, are used to manage 

different types of pests such 

as whiteflies, thrips, aphids, 

and weevils (Thungrabeab and 

Tongma 2007). So far, there 

are no literatures available 

using Beauveria bassiana and 

Metarhizium anisopliae for the 

preparation of nano particles to 

control RPW. 

To overcome the threats posed 

by pesticides, an innovative, 

eco-friendly, costs effective 

nano technology (available 

with us) may be integrated for 

management of RPW under 

pollution free atmosphere to 

protect the date palm from 

infestation and to recover 

infested plants. Synthesized 

silver nano particles from 

entomopathogenic fungi 

(available in author’s laboratory) 

developed in King Saud 

University are very effective 
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in controlling the weevil both 

under laboratory (Fig. 6) and 

field conditions. 

 

This innovation may be used as 

protective measure by spraying 

on the plants and in soils as 

well as injecting them inside 

the infested plants (Fig.7). This 

means the technology can be 

utilized as both a preventative 

solution and as a cure.  

One of the other curative 

measures is to remove the 

infested areas by taking out all 

the dead sections and allowing 

nano particles in cleaned 

infested areas to prevent further 

infestation (Fig. 8). Partial 

removal of parts of the plant did 

not hinder plant growth. 

 

Fig. 8. Treatment with Nano 

particles in cleaned infested area.

Another important curative 

measure, usually followed by 

the researchers,   is to apply 

pesticides after early detection 

of infestation by surface 

application of insecticide. After 

properly cleaning the infested 

area, insecticides can be injected 

in such a manner that all insects 

in the vicinity of the infested area 

within the plants are terminated. 

As an alternative innovative 

approach, we propose to 

use nano particles instead of 

using harmful insecticides. The 

recovery of the plants will be 

monitored at regular interval. If 

the chemical is effective, it will 

show the symptoms of recovery: 

no oozing of brown liquid, no 

fresh chewed fibers and dried up 

wounds.  

Approach V: Use insect 

repellent plants 

Researchers throughout the 

world used different types of 

biopesticides in controlling the 

pest and diseases of crop plants 

with no or limited works with RPW. 

In a new integrated approach, 

along with the conventional 

bio pesticides products, insect 

repellent trees, herbs and 

shrubs like Neem (Azadirahta 

Healthy larvae                     Treated dead Larvae

Fig. 6.  Larvae in the date palm stem cutting treated with Silver Nano particles

Fig. 7. Nano particles are being pushing in the infested plants with 

spray machine. 
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Date Palm                                   Neem                              

Fig. 9. Inter planting of Neem with Date Palm 

Mints                                                           Neem leaves

Lavender flowers                                               Lemon grass
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indica), Mint (Mentha), 

Lemon Grass (Cymbopogon 

citratus),  Lavender, Petunias, 

Chrysanthemums, Marigolds 

etc. may be planted in between 

the plants to avoid the RPW 

insects coming in contact with 

date palm plants (Fig. 9 & 10). 

The insect repellent plants not 

only provide protection from 

the potential insects, but also 

provide leaf biomass through 

leaves shredded in the soils.  

The leaf biomass adds organic 

nutrients and protects from 

harmful insects and pathogens 

in the soils.  Some of the insect 

repellent plants also act as 

mulches crops, weed suppressive 

plants etc. 

    

Some common methods 

regularly practiced in IPM. 

Pheromone Trapping is one of 

the most important components 

of IPM. In this technique, 

pheromone (ferrolure) lure + 

food baited traps are placed for 

mass trapping of RPW under 

field conditions to reduce the 

population of insects. Light 

Traps is also a useful alternative 

technique to catch the insects 

which play a significant role in 

facilitating the infestation of RPW. 

In terms of curative measure, the 

mechanical method is removal 

and disposal of highly damaged 

and dead plants. This method 

helps by reducing or destroying 

the population of RPW in the 

vicinity of the healthy plants.

For proper management of 

RPW, as an important curative 

measure, special care must 

be taken in collecting and 

distributing the offshoots as the 

planting materials may carry 

dangerous insect pests from 

the infested areas to uninfected 

areas. There must be legislation 

regarding the movement and 

transport of offshoots from 

one region to another and rules 

must be followed strictly. The 

offshoots are usually treated 

by dipping them in proper 

insecticides to remove and/or 

destroy any infestation of RPW 

if any, before transposition from 

one place to another place. In 

this procedure, we would like 

to advocate the use of nano 

particles solutions for dipping 

the planting material instead 

of using pesticides which 

contaminate the environment.

 

Approach VI: Integrate 

entomopathogenic fungi and 

nematodes with proposed 

bio-organic fertilizer

Management of RPW in date 

palm through eco-friendly 

solutions has now reached a 

position of pivotal significance 

because chemical applications 

have caused serious direct 

environmental pollution and 

indirect harmful effect on 

human health (Murphy and 

Briscoe, 1999; Faleiro, 2006). 

Biological control is one of the 

most important components 

of the management of RPW 

in date palm throughout the 

world. There are many biological 

entities like fungi, nematodes, 

bacteria, viruses, insects etc. 

(Mazza et al., 2014) that act as 

potential natural enemies to 

Chrysanthemums                                         Marigolds

Fig.10 . Insect repellent plants (Pictures collected from internet)
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RPW. Among the mentioned 

organisms, fungi are noteworthy 

to be considered for inclusion 

in integrated pest management 

programs. Out of the mentioned 

biological agents (fungi), 

Beauveria bassiana (Bals.) 

and Metarhizium anisopliae 

(Met.) Sorokin is two important 

fungi widely used in the IPM 

component in controlling the 

RPW with limited success. 

We would like to propose an 

innovative approach for the 

effective use of the fungi for 

rapid infection of insects. The 

use of fungi in controlling RPW 

under IPM strategies has not 

been found effective under 

existing procedure and methods. 

Under a new approach, we are 

proposing to grow fungi under 

natural conditions to provide 

greater opportunity of the fungi 

to get in touch with insects 

easily. The fungi available in our 

laboratory may be integrated 

with the proposed techniques. To 

use the entomopathogenic fungi 

in biological systems, the fungi is 

isolated from dead RPW adult in 

the laboratory and identified on 

morphological characteristics 

by following standard keys. 

The pure cultures of the 

selected fungi are maintained 

by following the standard 

techniques routinely followed 

in the Microbiology laboratory 

of Soil Science Department, 

King Saud University. Then both 

the entomopathogenic fungi 

can be introduced, after mass 

production in sterilized cereals, 

in the soil through bio-organic 

fertilizers. The fungi will grow 

and reproduce in the soils as 

mycelium and spore inoculum 

and kill the insects in the soils. 

The spore inoculum may also 

be airborne to infect the insects. 

The mass inoculum (mycelium 

and spores) of fungi may also 

be introduced by injection them 

as solution in the infested plants 

as is done in case of pesticides 

and nano solution in the present 

proposed IPM. 

Fig.11. Infected insects (collected from internet)

Entomopathogenic nematodes 

are widely regarded as being 

excellent biological control 

agents for a number of insect 

pests in soil and cryptic habitats. 

They possess many positive 

attributes including their 

wide range of hosts, safety to 

vertebrates, plants as well as non-

target organisms, ease of in vitro 

production and application using 

standard spray equipments. 

Entomopathogenic nematodes 

may be integrated with the 

proposed approaches along with 

the exiting IPM strategies.

Approach VII:  Use modified trap

The use of pheromone traps 

is an age-old and effective 

method that many researchers 

followed to control of RPW 

and incorporated in IPM 

strategies. It is a useful method 

that may play an important 

role in reducing the risk of 

levels of infestation. Recently 

another method proposed 

(http://www.bddesh.net/

newsdetail/detail/37/211150) 

by a Bangladeshi scientists to 

reduce the insects pest in the 

field without using pesticides. 

In his methods, he is using light 

trap integrated with fan to trap 

the insects and deposited the 

insects in a container fitted 

with the fan system. Trapping 

of insects with light trap is also 

an age old technology, but his 

addition is to suck the insects 
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attracted by the light and left 

it in the container fitted with 

the devise.  We would like to 

propose another innovative 

approach for the effective 

trapping of RPW by integrating 

the pheromones trap and light-

fan trapping system in one 

device. In our proposal we will 

use pheromones at the center 

of the device and around the 

chemical we will fit the above 

mentioned devise to attract 

the insects during night with 

light trap and during day and 

night with pheromones and 

in both the cases the fan will 

suck the insects and put it in 

the container throughout 24hr. 

period.

Conclusion

The present Integrated Pest 

Management strategies for 

controlling RPW, a destructive 

pest of date palm, are not very 

effective, environment friendly 

and economical. The integrated 

innovative approaches presented 

here in this booklet will provide 

new thought and research ideas 

to the relevant scientist, planner, 

and stakeholders to overcome 

the problem of RPW in date 

palm. The new approaches are 

ecofriendly, cost effective and 

easy to implement. Scientists 

from interdisciplinary areas of 

research need to work together 

to achieve the desired goal of 

successful control of RPW in 

date palm by following IPM with 

minimum cost and reduced 

environmental pollution.
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