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HONORED BY MANSOUR BIN ZAYED 

SUCCESS AND DISTINCTION OF THE EVENTS OF 
THE FIRST EGYPTIAN DATE PALM FESTIVAL..



Photography by : Haitham Al Farisi, Date Palm Through the Eyes of the World - 2016







Nahayan Mabarak Al Nahayan
Minister of Culture and Knowledge Development
Chairman of Khalifa International Award
For Date Palm And Agricultural Innovation

Thank you Khalifa…
We are glad that this featured issue of the «Blessed Tree» magazine is being published with the 
launching of Khalifa International Award for Date Palm and Agricultural Innovation, which came as 
an honor from our father, H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United Arab 
Emirates (God protects Him), to emphasize his keenness, patronage and unlimited support of 
the agricultural sector, in general, and date palm tree, in particular. The Award confirms, as well, 
his interest in development of scientific research and the studies and experiments of agricultural 
innovation, in line with the vision and future outlooks of Abu Dhabi government of versification of 
income sources and concentration on the agricultural sector as a pillar and important source of 
food, income and economic renaissance.   
H.H Sheikh Khalifa Bin Zayed Al Nahyan (God protects Him) has realized the nutritional, economic, 
social and heritage importance of the agricultural sector and followed the trail of the Late Sheikh 
Zayed Bin Sultan Al Nahyan (God’s mercy) and rendered great attention to this sector. He directed 
that it is necessary to bring this sector up to broader horizons and underlined the necessity to 
overcome all the obstacles to fulfill this approach. He (God protects Him) ordered to harness all the 
modern techniques and advanced technology tools of this age for achievement of development 
and growth at the level of agricultural innovation and care of the date palm tree as an important 
nutritional element closely linked to our inveterate heritage and social habits.
Khalifa International Award for  Date Palm and Agricultural Innovation is a fruit of the development 
the agricultural and date palm sector has witnessed in the United Arab Emirates to occupy a 
prominent position among the world countries and in all areas and sectors and to leave ineffaceable 
imprints in the agricultural and agricultural innovation sector and date palm sector at production, 
processing and marketing levels and to provide great services to this sector at the international 
level, where it has won the praise and respect of all counties of the world.
The United Arab Emirates has achieved leadership in this area thanks to the patronage of the 
Award’s owner and sponsor, H.H. Sheikh Khalifa Bin Zayed Al Nahyan (God protects Him), the 
attention of H.H Sheikh Mohamad Bin Zayed Al Nahyan, Crown Prince of Abu Dhabi and Deputy 
Higher Commander of the Armed Forces and follow-up and interest of H.H Sheikh Mansour Bin 
Zayed Al Nahyan, Deputy Prime Minister and Minister of Presidential Affairs. 
Khalifa International Award for Date Palm and Agricultural Innovation is a new episode added to the 
series of kind initiatives of His Highness the President of the United Arab Emirates (God protects 
Him). It came at a time when a lot of countries around the world are suffering from droughts, 
deficiency in food security and famines which hit more than place in the world due to wars and 
disasters. We are hopeful that through the researches, experiments and studies it is providing, this 
Award would contribute to reducing the negative effects of droughts and poor production. We 
also wish that it would contribute to fighting of hunger and to supplement the agricultural sector 
with varieties of high quality and abundant productivity as the agricultural sector consists of the 
safety valve and the most important cornerstone of the world food security.
We hope to be up to the good expectations of our wise leadership and to the size of the 
responsibility we are holding in order to proceed with the march we have started eight years ago 
through Khalifa International Award for Date Palm which has clearly contributed to development 
of date palm sector at the Arab and international levels and provided, throughout its career, a lot of 
studies, experiments and ideas that upgraded date palm sector in terms of production, processing 
and marketing. The award has also sought resolving of a lot of problems suffered by this sector 
which consists of a historical heritage and significant food resource for all peoples of the world.   
We shall spare no effort to contribute to the construction and development process through Khalifa 
International Award for Date Palm and Agricultural Innovation in order to maintain the leadership 
of this award in line with the prestige and nobility of the Award’s owner and sponsor, H.H Sheikh 
Khalifa Bin Zayed Al Nahyan, President of the United Arab Emirates (God protects Him).
The noble targets of this blessed Award will only be achieved by concreting efforts and sincere 
work. We are confident that the fellow researchers and experts and those interested in agricultural 
innovation and date palm around the world would provide researches and studies to promote 
advancement of this sector and upgrade it to better future horizons.
All thanks, appreciation and gratitude are extended to our father, H.H Sheikh Khalifa Bin Zayed Al 
Nahyan (God protects Him) for his kind initiatives and white hands that overwhelmed humanity 
with good and giving.
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Therefore, we invite all academics, specialist 
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Dr. Abdelouahhab Zaid Prof.
Secretary General

Khalifa Honorable Deeds and Visions… Our 
Inspiration and Causes of Our Success…

Our Message

As we announce launching of the honor of H.H Sheikh Khalifa Bin Zayed Al Nahyan, 
President of the United Arab Emirates (God protects Him) by establishment of Khalifa 
International Award for Date Palm and Agricultural Innovation, we are proud and honored 
of what we have done for eight years through Khalifa International Award for Date Palm. 
This Award has achieved great accomplishments and successes and left obvious imprints 
on development of date palm production, processing and marketing sector and at all local, 
Arab and international levels as well as working on development and advancement of this 
sector. It has also been able to occupy a globally prominent position as the first scientific 
award specialized in date palm and its industries at the world’s level, thanks to the kind 
patronage of the Award’s owner and sponsor, H.H. Sheikh Khalifa Bin Zayed Al Nahyan (God 
protects Him), the attention of H.H Sheikh Mohamad Bin Zayed Al Nahyan, Crown Prince of 
Abu Dhabi and Deputy Higher Commander of the Armed Forces, follow-up of  H.H Sheikh 
Mansour Bin Zayed Al Nahyan, Deputy Prime Minister and Minister of Presidential Affairs 
and the directives of H.H Sheikh Nahayan Bin Mabarak Al Nahayan, President of the Award’s 
Board of Trustees.
H.H. Sheikh Khalifa Bin Zayed Al Nahyan (God protects Him) has envisioned, through his 
profound vision and future outlook, the significance of the date palm tree and agricultural 
innovation for development and growth of this sector, advancement of creativity, progress 
and innovation in it through purposeful and constructive researches and studies to upgrade 
this sector and increase the productivity of all crops and, thus, to contribute to bridging the 
world need for food, with which a lot of governments and countries have been preoccupied 
while the world is witnessing droughts and conflicts causing decline of agriculture and poor 
production and their impacts on the global food security. Therefore; it is required to create 
new mechanisms and to elaborate constructive studies and pioneering innovations in order 
to guarantee development of this sector and its access to better levels through motivation 
of experts, researchers and growers to contribute with their ideas and pilot projects to 
guarantee achievement of such targets.
While extending thanks, appreciation and gratitude to the Award’s owner and sponsor, 
H.H. Sheikh Khalifa Bin Zayed Al Nahyan (God protects Him) for his unlimited attention 
and support to the agricultural sector, in general, and date palm, in particular and for his 
interest in agricultural innovation, we are confident that this Award would achieve all the 
objectives for which it has been established, thanks to the kind patronage of His Highness 
(God protects Him) and his profound ideas and visions.
The United Arab Emirates, and since the era of the Late Sheikh Zayed Bin Sultan Al Nahyan 
(God rests his soul in peace), has been always ahead in development of the agricultural 
sector, launching of initiatives and sponsoring of events to promote the agricultural sector 
at the local and international levels as evidenced by the most important forums and 
platforms of the world.
His Highness’ (God protects him) interest and white hands in the agricultural sector and 
date palm tree are far from being numbered or counted. It is our duty to highlight his great 
care and honorable deeds in the agricultural sector, in general, and date palm, in particular 
and also to highlight the generous initiatives of His Highness in this area as well as his great 
role in development and growth of this sector at the local, Arab and international levels
We are optimistic and hopeful that we shall realize great achievements for the agricultural 
sector through this pioneering award. The constant support of Ministry of Presidential 
affairs, as based on the directives of H.H Sheik Mansour Bin Zayed Al Nahyan, Minister of 
Presidential Affairs, will provide the Award with the incentive to innovate, succeed and work 
hardly to harness all resources for development of the agricultural sector. Furthermore; 
the support and follow-up of H.H Sheikh Nahayn Bin Mabarak Al Nahayan, Minister of 
Culture and Knowledge Development and President of the Award’s Board of Trustees, will 
encourage and motivate all the Award’s staff to exert the best efforts for the Award to 
achieve accomplishments and successes up to the prestige and nobility of the Award’s 
owner and patron, H.H Sheikh Khalifa Bin Zayed Al Nahayan (God protects him), inspired in 
all our work by his visions, ideas and honorable deeds, God protects Him.



Publication criteria 
in the magazine

• The Articles should be new, dedi-
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magazine, and have not published 
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• Articles are to be in a soft copy, 
whether in Arabic or English, and 
should be supported by specialized 
sources and references at the end.

• Researches and studies should be 
accompanied by the required scien-
tific photographs of high quality 
(digital / high resolution).

• Articles and photographs are to 
be submitted to the magazine by 
e-mail, or to be sent to the Award’s 
P.O. Box on a CD with a typed and 
printed hard copy.

• The magazine is not obliged to 
return the articles back, whether 
published or not, to the participants.

• A writer of an article should 
enclose a personal photo with his 
CV including the full name, phone 
number, email and P.O. Box, in addi-
tion to the bank account number in 
English (Name, Name of the Bank, 
Account Number and Swift Code) 
in order to allow sending him the 
due amount in case the article is 
published, in compliance with the 
Magazine’s financial system.

• All Articles in the magazine neces-
sarily reflect the views of their 
respective authors and do not oblige 
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Palm And Agricultural Innovation.
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H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United Arab 
Emirates (God protects him) issued Federal Decree No.97/2015 concern-
ing “Khalifa International Award for Date Palm and Agricultural Innova-
tion”. The decree provided that an annual award called “Khalifa Interna-
tional Award for Date Palm and Agricultural Innovation” with the aim of 
acquainting the world with the attention rendered by the UAE and H.H 
Sheikh Khalifa Bin Zayed Al Nahyan,  President of the United Arab Emir-
ates (God protects Him), to date palm cultivation and agricultural inno-
vation and his generous initiatives in the activities and areas related to 
support of the researches and studies on date palm and agricultural inno-
vation for the researchers, growers, exporters, institutions, companies and 
international organizations to adopt such innovations as well as support 
of the scientific research on development of the agricultural and date 
palm sector and to benefit from the global expertise towards finding the 
best means to improve the agriculture  and date palm sector. The decree 
also provided that one of the award's aims is honoring of the influential 
figures in the agricultural and date palm sectors and motivating innovators 
around the world to show creative solutions of benefit at the local, regional 
and international levels in addition to development of cooperation among 
the various parties involved in research, propagation, cultivation and the 
agriculture-dependent industry with date palm as a basic constituent of 
the final product. The award aims, as well, at spreading awareness of the 
necessity to develop the agricultural sector and to care for date palm at 
the national, regional and international levels towards promoting the big 
role of the UAE in hosting world awards and events and interest in environ-
mental protection, fight against poverty and increase of the green area in 
order to serve the issues of sustainable agricultural development. 

Article “III” of the decree provided that the award is to be granted to those 
who meet the criteria and conditions of granting among individuals and 
agencies working in the field of date palm and agricultural innovation, 
namely the institutions, colleges and faculties active in the field of agricul-
tural and date palm sector, international organizations, non-governmental 
organizations, private companies having featured projects in this area, 
outstanding researchers and scientists, the best students, and the engi-
neers, technicians and growers of distinction in this area. An annual budget 

H.H Sheikh Khalifa 
Bin Zayed Al Nahyan,
President of the United Arab Emirates, Issues a Decree Concerning

“Khalifa International Award for Date Palm 
and Agricultural Innovation”
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of AED 12 Million is allocated to the 
award for which the required funds 
are provided in the form of financial 
rewards, categories of which are to 
be decided as per the provisions of 
Article “VI” of the decree, stipulat-
ing that a scientific committee is 
to be formed for granting of the 
award. This committee has the 
jurisdiction of implementation of 
the general policy of the Award 
as approved by the Board of Trus-
tees, to decide the categories the 
categories of the Award, to elabo-
rate the basic code and nomina-
tion conditions of all areas of the 
Award, setting up the evaluation 
criteria of the submitted works 
and nominations and any other 
jurisdictions entrusted to it by the 
Board of Trustees. Juries are to be 
formed every two years by virtue 
of a decision issued by the Board 
of Trustees upon the recommen-
dation of the organizing commit-
tee. The juries undertake the evalu-
ation process, provide an advisory 
opinion about the nominees and 
report to the chairman of the 
organizing committee. A board of 
trustees is to be formed by virtue 
of a decision issued by H.H Sheikh 
Khalifa Bin Zayed Al Nahyan, the 
President of the United Arab Emir-
ates and is entrusted with drawing 
up the general policy of the award, 
setting up the award criteria and 
the financial and administra-
tive code, determination of the 
numbers and persons worthy of 
the award, formation of the perma-
nent and temporary committees 
and determination of their juris-
dictions, monitoring the activities 
of the permanent and temporary 
committees and approval of their 
reports with any other jurisdic-
tions directly related to the fore-
going. Article “IX” of the decree 
stipulated that Federal Decree 
No.15/2007 concerning “Khalifa 
International Date Palm Award is 
to be cancelled. Any provision in 
contradiction or inconsistent with 
the provisions of this decree is to 
be cancelled, as well. 

Board of Trustees Presided by H.H Sheikh Nahayan Mabarak

H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United Arab 
Emirates (God protects Him) issued Decision No.5/2015 on formation 
of the Board of Trustees of Khalifa International Award for Date Palm 
and Agricultural Innovation. The president of the Board is H.H. Nahayan 
Mabarak Al Nahayan, Minister of Culture, and Knowledge Develop-
ment, and the members are: Director General  of UN Food & Agriculture 
Organization “FAO”, Director General of the Arab Organization of Agri-
cultural Development “AOAD”, Director General of International Centre 
for Agricultural Research in Dry Areas “ICARDA”, Minister of Environ-
ment and Water, Director General of Abu Dhabi Food Control Authority, 
Agricultural Advisor of Ministry of Presidential Affairs and the Execu-
tive Director of Metrology Centre. The decision also stipulated that the 
board should appoint one of its members as vice president to replace 
the president in case of absence. The president of the board should 
appoint a Secretary General of the Award and the Secretary General 
may seek the assistance of whosoever he deems needed, both from 
inside the country or from abroad.  
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H.H. Sheikh Mansour Bin Zayed 
Al Nahayan, Deputy Prime Minis-
ter and Minister of Culture, Youth 
and Community Development 
received at his office today  Prof. 
Abdeouahhab Zaid, Agricultural 
Advisor of the Ministry and Secre-
tary General of Khalifa Interna-
tional Date Palm and Agricultural 
Innovation Award on the occasion 
of His Excellency's appointment 
as a “Goodwill Ambassador of the 
UN Food and Agriculture Organi-
zation in the UAE”.

H.H. Sheikh Mansour Bin Zayed 
congratulated Prof. Abdeouahhab 
Zaid on this post and praised his 
great efforts and contributions 
in development and progress of 
the agricultural sector, especially 
the date palm sector, at local and 
Arab levels and wished him luck 
and success in performance of the 

tasks entrusted to him through 
this post.

For his part, Prof. Abdeouahhab 
Zaid dedicated this accomplish-
ment to H.H.Sheikh Khalifa Bin 
Zayed Al Nahayan (God protects 
Him), to United Arab Emirates 
leadership and government, and 
to H.H Sheikh Mansour Bin Zayed 
Al Nahayan, stressing that His 
Highness is the ideal example of 
giving, diligence and achievement 
of success.

Prof. Abdeouahhab Zaid also 
emphasized that such an achieve-
ment would not have been real-
ized without the support of the 
wise leadership of the UAE under 
H.H.Sheikh Khalifa Bin Zayed Al 
Nahayan, President of the United 
Arab Emirates (God protects 
Him), the care of H.H Sheikh 
Mohamad Bin Zayed Al Nahayan, 

H.H. Sheikh
Mansour Bin Zayed …
Receives Prof. Abdelouahhab Zaid on the occasion 
of his appointment as a”Goodwill Ambassador of the 
UN Food & Agriculture Organization”
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Crown Prince of Abu Dhabi and 
Deputy Higher Commander of the 
Armed Forces and follow-up of  
H.H Sheikh Mansour Bin Zayed Al 
Nahayan, Deputy Prime Minister 
and Minister of Presidential Affairs 
and their great interest in the agri-
cultural sector, its development 
and providing all support means 
to upgrade this sector to the best 
standards. 

He emphasized, as well, that he 
would up to the responsibility and 
tasks entrusted to him according 
to the directives of the wise lead-
ership and H.H. Sheikh Mansour 

Bin Zayed and work on highlight-
ing the bright side and distinct 
role of the UAE in all areas at the 
Arab and international levels.

The UN Food and Agriculture 
Organization granted  Prof. Abde-
ouahhab Zaid, Agricultural Advi-
sor of the Ministry and Secretary 
General of Khalifa International 
Award for Date Palm and Agri-
cultural Innovation the title of a 
“Goodwill Ambassador of the UN 
Food and Agriculture Organiza-
tion in the UAE”, in recognition 
of his efforts and active role in 
development of the agricultural 

sector through a lot of researches, 
studies and experiments he has 
provided and has been positively 
reflected in development of the 
agricultural sector, especially date 
palm, throughout his scientific 
and practical career for over 30 
years. 

 Prof. Abdeouahhab Zaid received 
the certificate of  a “Goodwill 
Ambassador of FAO” from H.E. 
José Graziano da Silva, Director 
General of the UN Food and Agri-
culture Organization (FAO) in a 
special ceremony held in the Ital-
ian Capital, Rome, last December.
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IN RECOGNITION OF HIS SCIENTIFIC RESEARCH 
WHICH HAS CONTRIBUTED TO THE DEVELOPMENT 
OF THE AGRICULTURAL SECTOR…

 

PROF. ABDELOUAHHAB 
ZAID, UNITED NATIONS 
GOODWILL AMBASSADOR … 

The Food and Agriculture Organi-
zation of the United Nations “FAO” 
has granted Prof. Abdelouahhab 
Zaid the title of “UN Goodwill 
Ambassador” in recognition of his 
great efforts and contributions in 
the development of the agricul-
tural food sector at the Arab and 
international level through no end 
of research he has provided and 
has been positively reflected in the 
agricultural sector's development, 
particularly date palms.  

Prof. A. Zaid is an honorable model, 
an example and ideal for youth to 
follow. He has left clear finger-
prints through his scientific and 
practical vocation and the posi-
tions held during a long career full 
of success and achievements and 
so deserving of the recognition 
and an interest of several govern-
ments, international organiza-
tions, and agencies. 

On this juncture, Prof. A. Zaid 
expressed his pleasure at such 
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an honor and stressed that it has 
bestowed responsibility on his 
shoulders for performing a noble 
mission and realizing further 
achievements. He wished to be 
up to such a responsibility and to 
the good trust in order to give a 
real impression and image of the 
people of the Arab Nations and 
to promote the important role in 
contributing to the continuation of 
civilization.   

Prof. A. Zaid presented this accom-
plishment to H.H. Sheikh Mansour 
Bin Zayed Al Nahyan, United Arab 
Emirates “UAE” Deputy Prime 
Minister and Minister of Presiden-
tial Affairs, praising the great and 
important influential role of His 
Highness in motivating and encour-
aging the research, academics and 
workforce in the date palm sector. 
His role is emphasized throughout 
many contributions in the devel-
opment of this sector and honor-
ing of those globally interested in 
the date palm tree.  

The foregoing was during a press 
conference held on this occa-
sion at the Emirates Palace Hotel 
this morning and attended by H.E 
Mehdi Drissi, representative of the 
Food and Agricultural Organiza-

tion of the United Nations in the 
UAE, and a crowd of media repre-
sentatives as well as a large audi-
ence.  

During the press conference, 
Mehdi Drissi offered congratula-
tions and blessings to H.E  Prof. 
Abdelouahhab Zaid for this 
achievement and emphasized 
that such an honor and the title 
granted to His Excellency from the 
Food and Agricultural Organiza-
tion of the United Nations are an 
appreciation and recognition of 
the progress and development the 
agricultural sector has witnessed 
in the UAE and the standard UAE 
has reached in this field thanks to 
the wise policy of H.H Sheikh Khal-
ifa Bin Zayed Al Nahyan , Presi-
dent of the United Arab Emirates, 
(God Protects Him), the distinctive 
care and support of H.H. Sheikh 
Mohamad Bin Zayed Al Nahyan, 
Crown Prince of Abu Dhabi and 
Deputy Higher Commander of 
the Armed Forces, and the vigor-
ous follow-up and attention of 
H.H. Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minis-
ter and Minister of Presidential 
Affairs, as well as the guidance of 
H.H. Sheikh Nahyan Mabarak Al 

Nahyan, Minister of Culture, Youth 
and Community Development and 
Chairman of the Board of Trustees 
of Khalifa International Date Palm 
and Agricultural Innovation Award.  

Drissi said: « The fingerprints of 
Prof. Abdelouahhab Zaid are many 
and he has always been an honor-
able model of a successful Arab 
youth who has largely and posi-
tively influenced all the functions 
he has occupied and dedicated his 
knowledge and science for serving 
and development of the agricul-
tural sector and humanity, espe-
cially during his work with the Food 
and Agricultural Organization of 
the United Nations and the United 
Nations Development Program for 
20 years. The projects he has been 
commissioned by the Program 
to supervise in many countries, 
such as Burkina Faso, Namibia, 
Jordan, Niger, Nigeria, Syria, Tuni-
sia and Yemen, have realized 
great success. Such projects have 
contributed to the development 
of the agricultural sector and food 
security in those countries in addi-
tion to his great efforts in develop-
ment of date palm sector through 
his job as a Secretary General of 
Khalifa International Date Palm 
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Award where he given without 
limits and deserved the apprecia-
tion and attention of many inter-
national organizations, govern-
ments and international agencies. 
Honoring him today is only a part 
of the appreciation Hiss Excellency 
does deserve.» 

The Representative of the Food 
and Agricultural Organization of 
the United Nations in The UAE  
also extended thanks and appre-
ciation to H.E Sheikha Fatima Bint 
Mubarak (God Protects Her), The 
Extraordinary Goodwill Ambas-
sador of the United Nations for 
her big and active role in support-
ing the United Nation's projects 
worldwide.  

A CAREER FULL OF 
SUCCESS, GIVING AND 
ACHIEVEMENT … 

Prof. A. Zaid is a Moroccan, an 
expert in the field of date palm 
cultivation. He was born in the 
ancient city of Fez, Morocco and 
received his preparatory and 
secondary schooling in the capital 
Rabat and his prime drive was to 
realize his own dream and that of 
his father, God’s Mercy, to become 
an agronomist. 

Having obtained the Baccalau-
reate diploma at Moulay Rashid 
Secondary School in Fez, he 
joined Hassan II Agricultural and 
Veterinary Institute in Rabat, 
Morocco and graduated as an 
agronomist. Then he headed to 
the West for his post-graduate 
studies in the field of agricultural 
research. University of California 
Riverside was his destination, the 
knowledge haven and scientific 
resource. He then moved to Colo-
rado, at Colorado State University, 
where he earned in 1990 his PhD in 
Horticulture Sciences, followed by 
two post-doctoral studies under 
the sponsorship of the Fulbright 
Foundation and UN Educational, 

Scientific and Cultural Organiza-
tion (UNESCO). 

After several years of educational 
attainment in the United States 
and towards the end of the past 
century, he joined the National 
Institute of Agronomic Research 
in Rabat, specializing in the field 
of farming research and as a 
lecturer at Cadi Ayad University in 
Marrakesh, the oasis palm capital. 

He started his international scien-
tific career as chief technical 
expert advisor with the UN Food 
and Agriculture Organization 
“FAO” and the UN Development 
Program “UNDP” for 20 years. He 
is now living in the United Arab 
Emirates and works as an Agri-
cultural advisor to the Ministry of 
Presidential Affairs, and Secretary 
General of Khalifa International 
Date Palm Award. 

Prof. A. Zaid has a solid will and 
great enthusiasm. He worked 
diligently and sincerely in the 
field of date palm cultivation and 
production of date fruits. His love 
and passion for this blessed tree 
has greatly abetted to become 
one of the most recognized, 
self-made names, a promising 
professional career, leaving obvi-
ous fingerprints in more than 
one forum. All the international 
organizations and agencies he 
has worked with testify for his 
success and excellence and has 
thereby achieved high reputation 
through his numerous accom-
plishments and research which 
has greatly contributed to devel-
opment of the date palm industry 
and promotion of this sector as 
far as cultivation, production and 
marketing are concerned.  

Prof. Abdelouahhab Zaid joined 
United Arab Emirates on June 1st 
2000 AD to lead the date palm 
agricultural development project 
through micro-propagation tissue 
culture techniques. At that time, 
he was working in a similar project 

in the Republic of Namibia and 
was keen to mobilize community 
support for date palms, which 
represents a great value in the Gulf 
region. He managed to prepare for 
the preliminary meetings for the 
establishment of the “Palm Friends 
Society”.  

He also proposed the idea of hold-
ing a comprehensive exhibition for 
palms and dates, supervising the 
implementation of the idea. The 
first session of the festival was held 
in 2005 and was a unique event 
in the events history of the UAE. 
The exhibition attracted every-
body’s attention and was praised 
by local and international media. 
He also supervised organizations 
of many scientific forums, confer-
ences and workshops focused on 
date palm agriculture, both in the 
UAE and at regional and interna-
tional levels, most importantly of 
which is the International Date 
Palm Conference series between 
1998 and 2014. These conferences 
are high-level scientific forums 
organized every four years and in 
which knowledge and experiences 
are exchanged and the latest tech-
niques in the field of date palm are 
introduced. 

Prof. A. Zaid also succeeded in 
establishing the ‘International Date 
Palm Network’ with the Date Palm 
Development Research & Studies 
Unit of UAE University as central 
base. Furthermore, Prof. A. Zaid 
supervised in addition the train-
ing of several national cadres for 
undertaking responsibilities in the 
date palm sector in the UAE at the 
level of various organizations and 
ministries concerned with agricul-
ture in general and date palms in 
particular.  

During his eventful career, Prof. A. 
Zaid supervised a project on the 
bases of modern technology trans-
fer of date palm cultivation in India 
and for which an Indian company 
had provided approximately $20 
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US Million. This project was within 
the scope of a cooperation agree-
ment between Atul India Ltd. 
and UAE University for providing 
available expertise in the field of 
date palm propagation through 
tissue culture. UN Development 
Program contributed as well to 
the project and an advanced farm 
to serve as a model of up to 200 
Hectares was established, encom-
passing the best international date 
palm cultivars and palm specific 
tissue culture facility in India. This 
achievement has contributed to 
the expansion of date palm indus-
try in the Indian Peninsula and 
worked on meeting the demands 
with respect to dates and their 
export to neighboring countries. 
(India was only a station comple-
menting other developmental 
projects.) 

Prof. A. Zaid has also been commis-
sioned to supervise by various UN 
Agencies (FAO, UNDP, UNOPS, 
World Bank) in many countries 
such as Burkina Faso, Namibia, 
Jordan, Niger, Nigeria, Syria, Tuni-
sia and Yemen. 

Prof. A. Zaid is keen to commu-
nicate with leading international 
institutes and laboratories special-
ized in agricultural research and 
development, he regularly attends 
and participates in the top scien-
tific conferences of date palm 
cultivation worldwide. 

Prof. A. Zaid has also many scien-
tific publications, the most impor-
tant of which is a book about date 
palms, published by UN Food and 
Agriculture Organization “FAO” 
in Arabic and English and of 
which several editions have been 
issued; a dictionary of biotech-
nology terms in food and agricul-
ture, initially published in English 
and eventually translated into 
five world languages and recently 
a book titled “Date Palm in The 
Quran and Sunnah”.  

Prof. A. Zaid has earned numer-
ous awards and other honors such 
as the ‘B.R Sen. Award’ of ‘FAO’ in 
1999 and the ‘Excellence’ Award of 
the Arab Organization for Agricul-
tural Development. The ‘Date Palm 
Development Research & Studies 
Unit’ of UAE University, which he 
also supervised, earned the Inter-
national Excellence Award for his 
outstanding research, which has 
gained international reputation. 

Prof. A. Zaid has not spared his 
knowledge and science to his 
country, Morocco. He created 
a fruitful citrus tree investment 
project spanning 30 hectares 9 km 
from Marrakesh and constructed 

a next generation drip irrigation 
system with a reservoir of 25,000 
m3 capacity. He also established 
a large commercial laboratory for 
tissues culture of date palm plant 
lets in Marrakesh over 1,000 m2 
area with adjunct greenhouses 
and nurseries.   

Congratulations to Prof. Abdel-
ouahhab Zaid for such an achieve-
ment with honor and which is 
considered a glorification of every 
innovator and scientist. We are 
fully proud of this accomplishment 
and hope that Prof. Abdelouahhab 
Zaid be an example and ideal to 
be followed by our youths in the 
Arab world globally and from east 
to west.
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AL-JABER RECEIVES THE SECRETARY 
GENERAL OF THE AWARD…

H.E. Dr. Sultan Ahmad Al jaber, 
CEO of Abu Dhabi Future Energy 
Company “MASDAR”, received H.E 
Prof. Abdelouahhab Zaid, Secre-
tary General of Khalifa International 
Date Palm and Agricultural Inno-
vation, who presented a detailed 
explanation about the Award's 
activities in the Arab Republic of 
Egypt, namely the Award's organi-
zation and sponsorship of the First 
Egyptian Date Palm Festival and 
which came upon the guidance 
and honor of  H.H. Sheikh Mansour 
Bin Zayed Al Nahayan, Deputy 
Prime Minister and Minister of 
Presidential Affairs. The events of 

the Festival took place from 8 to 
10 October 2015 in Marsa Matrouh 
Governorate within the framework 
of strengthening the constructive 
fraternal relation, joint and close 
cooperation between the two 
brotherly countries, UAE and the 
Arab Republic of Egypt.  

Prof. Abdelouahhab Zaid gave H.E. 
Dr. Sultan Ahmad Al jaber a copy of 
the media file of the Festival with a 
special photo album on this occa-
sion in addition to publications and 
books of Khalifa International Date 
Palm and Agricultural Innovation.

H.E. Dr. Sultan Ahmad Al jaber 
praised the honor of H.H. Sheikh 
Mansour Bin Zayed Al Nahayan, 
Deputy Prime Minister and Minis-
ter of Presidential Affairs, stress-
ing that His Highness has always 
been keen to launch initiatives to 
promote the agricultural sector 
and to provide all means of 
support to it. His Highness' honor, 
and within such a framework, is a 
stretch of many events having the 
care and attention of His High-
ness. This initiative has also come 
to emphasize the fraternal histori-
cal relations between the two 
brotherly peoples and keenness of 
both leaderships to develop and 
consolidate same. His Excellency 
also praised the great efforts the 
Award has exerted for sponsoring 
and organizing the festival  and 
emphasized its efficient and lead-
ing role in terms of development of 
date palm sector, in particular, and 
agricultural sector in general at 
both Arab and international levels.
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Press Conference of
Announcement of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 

The General Secretariat of Khal-
ifa International Award for Date 
Palm and Agricultural Innovation 
announced the proclamation date 
of the Award, concerned with agri-
cultural innovation and date palm 
sector, after a Federal Decree has 
been issued by H.H. Sheikh Khalifa 
Bin Zayed Al Nahyan, President 
of the United Arab Emirates (God 
protects him) for its establishment 
and defining its categories and 
objectives.

The above announcement was 
made during a press conference 
held by the General Secretariat of 
the Award at the Emirates Palace 
Hotel in Abu Dhabi and attended 
by Prof. Abdelouahhab Zaid, 
Secretary General of the Award, 
Dr. Hilal Hameed Al kaabi, Chair-

man of the Administrative and 
Financial Committee of the Award, 
a crowd of media representatives 
and a number of researchers and 
those interested in the agricultural 
sector…

At the beginning of the conference, 
the Secretary General conveyed 
the greetings of H.H Sheikh 
Nahayan Mabarak Al Nahayan, 
Minister of Culture, and Knowl-
edge Development and President 
of the Board of Trustees of Khalifa 
International Award for Date Palm 
and Agricultural Innovation to the 
media representatives and attend-
ees. 

In a speech on this occasion, Prof. 
Abdelouahhab Zaid pointed out 
the boost the United Arab Emir-



16  KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

ates has witnessed at the agricul-
tural sector level since the era of 
the Late Sheikh Zayed Bin Sultan 
Al Nahyan (God rests his soul in 
peace), thanks to His wise vision 
which changed the desert into a 
green paradise after harnessing 
all resources and overcoming all 
obstacles and applying the latest 
techniques and technologies.

Prof. Abdelouahhab Zaid empha-
sized that the wise leadership 
under H.H Sheikh Khalifa Bin Zayed 
Al Nahyan, President of the United 
Arab Emirates (God protects him) 
has followed the trail of the late 
Sheikh Zayed and rendered the 
agricultural sector special atten-
tion and great care, developed this 
sector and achieved a new qualita-
tive leap.

He also pointed out that the Award 
has achieved great accomplish-
ments over course of seven years 
after having attracted the most 
important researchers, experts, 
growers and those interested in 
date palm sector and worked on 
development of this sector and was 
able to occupy a globally promi-
nent position as the first scientific 
award specialized in date palm and 
its industries at the world's level. 
He stressed  that such accom-
plishments  have been achieved 

thanks to the kind patronage of 
the Award’s owner and sponsor, 
H.H. Sheikh Khalifa Bin Zayed Al 
Nahyan (God protects Him) as 
well as the attention of H.H Sheikh 
Mohamad Bin Zayed Al Nahyan, 
Crown Prince of Abu Dhabi and 
Deputy Higher Commander of 
the Armed Forces, follow-up of  
H.H Sheikh Mansour Bin Zayed Al 
Nahyan, Deputy Prime Minister 
and Minister of Presidential Affairs 
and the directives of H.H Sheikh 
Nahayan Mabarak Al Nahayan, 
President of the Award's Board of 
Trustees.

The Secretary General expressed 
his pride and honor at announcing 
launching of Khalifa International 
Award for Date Palm and Agricul-
tural Innovation  as an appreciation 
by H.H. Sheikh Khalifa Bin Zayed 
Al Nahyan, President of the United 
Arab Emirates (God protects him) 
under Federal Decree No.97/2015 
out of His Highness' belief in the 
significance of date palm tree, agri-
cultural innovation, development 
and progress of the agricultural 
sector and advancement of the 
process of creativity, progress and 
innovation in this sector.

He explained that proclamation 
of the Award will be announced 
during a special ceremony to be 
held at the Emirates Palace Hotel 
on next March 15th and indicated 
that the most important objectives 
of Khalifa International Award for 
Date Palm and Agricultural Innova-
tion  is to acquaint the world with 
the attention rendered by the  UAE 
and H.H. the President of the United 
Arab Emirates (God Protects Him) 
to date palm cultivation and agri-
cultural innovation and his gener-
ous initiatives in the activities and 
areas related to support of the 
researches and studies on date 
palm and agricultural innovation.

He emphasized, as well, that 
the Award has been designed 
to concentrate on reward of the 
researchers and stimulate innova-

tions to provide proper solutions of 
the future food needs of the world 
and to achieve a number of objec-
tives, including support of scien-
tific research on development of 
agricultural sector and date palm 
tree and to benefit from the global 
expertise towards finding the best 
means to improve the real condi-
tion of agriculture  and date palm 
sector in addition to development 
of cooperation among the various 
parties involved in research, propa-
gation, cultivation and the agricul-
ture-dependent industry with date 
palm as a basic constituent of the 
final product.

Prof. Abdelouahhab Zaid also 
stressed that the constant support 
and attention of Ministry of Presi-
dential Affairs, based on the direc-
tives of H.H Sheikh Mansour Bin 
Zayed Al Nahyan, would give the 
Award the incentive to innovate 
and work very hard to harness all 
resources for upgrading the date 
palm tree for the UAE to maintain 
its globally leading role in this area.

Prof. Abdelouahhab Zaid pointed 
out that, based on transparency 
and fairness principle and within 
the strategy of the new award, the 
General Secretariat of the Award 
has decided to shift all the received 
nomination files of the old award 
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to the first session/2017 of Khalifa 
International Award for Date Palm 
and Agricultural Innovation and 
within the applicable new condi-
tions and criteria.

We have written to all the partici-
pating researchers, experts and 
growers in this concern. As the 
Award includes a special category 
for date palm, all the nominations 
will be regarded as belonging to 
this category. The Award has also 
entitled to participate with his file 
in another category of the new 
award.

The Secretary General of Khal-
ifa International Award for Date 
Palm and Agricultural Innovation 
concluded his speech by express-
ing hopes that the Award would 
form a new start and make a quali-
tative leap at the level of agricul-
tural innovation and interest in the 
date palm tree. He also empha-
sized the role of media as an active 
partner in this respect to perform 
their role to the fullest in highlight-
ing the leading role of the United 
Arab Emirates in the agricultural 
sector at the world's level.

For his part, Dr. Hilal Al kaabi, 
Chairman of the Administrative 
and Financial Committee of the 
Award stressed that the honor of 
establishment of the new award 
by H.H. Sheikh Khalifa Bin Zayed 
Al Nahyan President of the United 
Arab Emirates (God protects 
him) is an emphasis of His High-
ness' interest in and patronage of 
this sector and his keenness to 
develop it in terms of researches 
and studies and improvement of 
production. He also indicated the 
accomplishments Khalifa Inter-
national Award for Date Palm  
has achieved, explaining that the 
number of participations over 
seven sessions came to about 
1000  for candidates represent-
ing 39 countries around the world. 
Such figures do stress the great 
development the Award has real-
ized and its wide spread.

Al kaabi said: “ as the new award 
is being launched, we are confi-
dent that it would be met by great 
popularity and broad participation 
after having adopted a construc-
tive strategy and noble objectives 
for serving humanity through the 
agricultural sector so as to contrib-
ute to its development and to 
have such development positively 
reflected in promoting the concept 
of world food, in which agricultural 
sector is the cornerstone.”

Dr. Hilal Al kaabi then referred to 
Decision No.5/2015 issued by H.H 
the President of UAE on formation 
of the Board of Trustees of Khalifa 
International Award for Date Palm 
and Agricultural Innovation under 
the presidency of H.H. Nahayan 
Mabark Al Nahayan, Minister of 
Culture, and Knowledge Develop-
ment, and revealed that the new 
Board of Trustees of the Award 
includes following members: the  
Director General  of “FAO”, the  
Director General of “AOAD”, the 
Director General of ICARDA, Minis-
ter of Environment and Water, the 
Director General of Abu Dhabi Food 
Control Authority , Prof. Abdel-
ouahhab Zaid, Agricultural Advi-
sor- Ministry of Presidential Affairs 
as a member and Secretary General 
of the Award and Dr.Hilal Al Kaabi, 
Director of the Meteorology Centre. 

He also indicated that the Board 
of Trustees will also approve, 
during its next meeting on 15 
March 2016, the Scientific Jury 
of the Award, including eminent 
scientists and experts in the 
fields of innovation in the agri-
cultural sector and cultivation of 
date palm. These scientists and 
experts will unanimously decide 
the winner in each category of 
the Award.

Dr. Hilal Al kaabi indicated, as well, 
the categories of the new award 
and the award specified for each 
category. He then finished his 
speech by extending thanks and 
appreciation to the attendees, 
stressing that the General Secre-
tariat of the Award and would 
spare no effort to achieve success 
and excellence and continue with 
the march of success. Then, he 
said” The important role the vari-
ous media are playing at the level 
of promotion of the Award and 
dissemination of its culture will 
be an important element in our 
success and performance of this 
mission and trust, so as to be all 
up to the good expectation and 
confidence of the Award's owner 
and patron H.H. Sheikh Khalifa 
Bin Zayed Al Nahyan, President 
of the United Arab Emirates (God 
protects him)”.
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Achieved Great Success and Mass Audience in its First Session …

Closing the Events of 
Abu Dhabi International 
Date Palm Festival ….

Amidst great success, wide partici-
pation and mass audience, the first 
session of Abu Dhabi International 
Date Palm Exhibition was closed 
in Abu Dhabi in November/2015. 
The Exhibition lasted three days at 
Abu Dhabi International Exhibition 
Centre and was under the auspices 
of H.H Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minister 
and Minister of Presidential Affairs.

The Exhibition, which received 
support and sponsorship of Minis-
try of Presidential Affairs, repre-
sented by Khalifa International 
Award for Date Palm and Agricul-
tural Innovation and held concur-
rently with SIAL Middle East Fair, 
witnessed the participation of a 
great number of Arab and interna-
tional organizations and compa-
nies related to date palm and its 
industries in addition to a great 
number of importers and busi-
nessmen.

Abu Dhabi International Date Palm 
Exhibition is the first event of its 
kind in the world as being exclu-
sively dedicated to dates trade 
and aims at highlighting the vari-
ous date varieties as the most 
productive agricultural crops in 
the United Arab Emirates which is 
taking the lead in dates cultivation 
and production. It also highlights 
the economic importance of dates 
as an important part of the life 

of the people of the United Arab 
Emirates and its rich cultural and 
heritage legacy.

H.H Sheikh Mansour Bin Zayed Al 
Nahyan, Deputy Prime Minister and 
Minister of Presidential Affairs had 
opened the exhibition on its first 
day and made a tour in the exhi-
bition and visited a number of the 
participating pavilions. His High-
ness praised the extent and versa-
tility of participation and pointed 
out the importance of Abu Dhabi 
International Date Palm Exhibi-
tion. He also emphasized that the 
exhibition considers a landmark 
in the world of dates production 
and industry at the world's level 
and actively contributes to devel-
opment of this vitally important 
sector. He, then, expressed hopes 
that the next sessions of the exhi-
bition would consists of an annual 
forum for all workers in date palm 
sector worldwide, including grow-
ers, processors, researchers and 
the people concerned.  

200 exhibitors from 15 countries 
participated in the first session of 
the exhibition, including produc-
ers, processors and importers in 
addition to a number of national 
pavilions. The exhibition was 
visited by 15,000 visitors in the 
first three days and had wide 
attention from the local, Arab and 
international media. 
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The participant organizations 
displayed several varieties of dates 
of high quality and high economic 
and nutritional output. The partici-
pants, and through brochures 
and documentaries, showed the 
applicable methods of produc-
tion, processing and marketing of 
dates. Al Foa Dates Company, is 
one of the most important of such 
companies and a leader in the 
field in addition to the Arab pavil-
ions of Kingdom of Saudi Arabia, 
Kingdom of Morocco, Hashemite 
Kingdom of Jordan, Oman, Pales-
tine, Egypt and a number of inter-
national pavilions from Malaysia, 
India, Pakistan, Italy and the United 
Kingdom.

It is worth mentioning that Khalifa 
International Award for Date Palm 
and Agricultural Innovation hosted 
the international pavilions partici-
pating in the exhibition upon direc-
tives from H.H Sheikh Nahayan 
Mabarak Al Nahayan, Minister of 

Culture, and Knowledge Develop-
ment and President of the Board 
of Trustees of the Award, out of 
the Award's objectives of support 
and encouragement of all those 
interested in date palm sector, 
including growers, institutions and 
experts in order to contribute to 
development and upgrading of 
this sector to better standards.

The exhibition witnessed many 
business deals among a number of 
producers, suppliers and import-
ers as such deals consist of one of 
the most important targets of the 
exhibition which gathered under 
one roof producers and importers 
from all world countries.

The advisors hosting program, 
organized at the sidelines of 
the exhibition events, consisted 
an attraction point. About 50 
importer companies of dates and 
associated products from the 
participating countries took part 
in the program and discussed with 

the exhibitors the best means to 
meet their needs and require-
ments.

Khalifa International Award for 
Date Palm and Agricultural Innova-
tion, together Ministry of Presiden-
tial Affairs, participated with a large 
pavilion where it’s most important 
achievements were exposed for 
an eight-year course culminated 
with success and achievement of 
a quality leap in date palm sector 
at the world's level. Also were 
displayed books, magazines and 
publications about the blessed 
tree in addition to documentaries 
which highlighted the agricultural, 
heritage, nutritional and economic 
significance of dates. 

On the closing occasion of the 
events of the first session of Abu 
Dhabi International Date Palm Exhi-
bition, Prof. Abdelouahhab Zaid, 
Secretary General of Khalifa Inter-
national Award for Date Palm and 
Agricultural Innovation, expressed 
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his pleasure at the results and the 
great success achieved by the 
exhibition in its first session and 
said that the results were up to the 
ambitions and hopes, thanks to the 
patronage of H.H Sheikh Mansour 
Bin Zayed Al Nahyan and his direc-
tives to overcome all the obstacles 
and difficulties and to provide all 
support means to the participants 
which had a great impact of the 
exhibition's achievement of all its 
targets.

Prof. Abdelouahhab Zaid empha-
sized that the date palm tree 
represents a national treasure and 
a civilization symbol to the Emir-
ates people and the United Arab 
Emirates has achieved leadership 
and distinction in date palm sector 
at the world's level thanks to the 
patronage of H.H. Sheikh Khalifa 
Bin Zayed Al Nahyan,President 
of UAE, (God protects Him), the 
attention of H.H Sheikh Mohamad 
Bin Zayed Al Nahyan, Crown Prince 
of Abu Dhabi and Deputy Higher 

Commander of the Armed Forces, 
close follow-up and distinctive care 
of  H.H Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minister 
and Minister of Presidential Affairs, 
who rendered date palm sector 
great attention and special care. 

Prof. Abdelouahhab Zaid then 
pointed out that all the partici-
pants have come out with a nice 
impression and praised the good 
organization and hospitality. They 
confirmed that their participa-
tion was a success and that all 
the targets of such participation 
were achieved after the exhibi-
tion had provided a specialized 
platform for trade exchange. They 
also stressed their intention of 
a wider participation in the next 
sessions because this important 
event would allow them to achieve 
promotion of their products, to 
meet processors and importers 
and to benefit from the experi-
ences of other producers from 
various countries in the world and, 

thus, to adopt the best methods to 
increase production with concen-
tration on varieties of high quality 
and higher economic output.

Prof. Abdelouahhab Zaid, the 
Secretary General explained that 
Khalifa International Award for 
Date Palm and Agricultural Inno-
vation will work on broadening 
participation in the exhibition's 
coming sessions and on more 
extensive promotion of the exhi-
bition within the scope of the 
Award's strategy aiming at support 
of all the activities and events 
related to agricultural innovation 
and date palm; highlighting of the 
leading role of the United Arab 
Emirates in the field of agriculture 
and date palm and its great efforts 
to upgrade this sector in order to 
improve production, processing 
and marketing; and to contribute 
to the programs intended to meet 
the food needs of the world, given 
that the agricultural sector is the 
cornerstone in this respect.
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Prof. Abdelouahhab Zaid ,the 
Secretary General of Khalifa Inter-
national Award for Date Palm and 
Agricultural Innovation concluded 
his statement by extending thanks 
and appreciation to H.H Sheikh 
Mansour Bin Zayed Al Nahyan, 
Deputy Prime Minister and Minis-
ter of Presidential Affairs for his 
patronage of this event and to 
H.H Sheikh Nahayan Mabarak Al 
Nahayan, Minister of Culture and 
Knowledge Development and 
President of the Board of Trustees 
of Khalifa International Award for 
Date Palm Agricultural Innova-
tion for his directives to provide 
all means for success of the exhi-
bition. He also thanked all the 
participant companies and organ-
izations as well as the sponsors 
and organizers and all the media 
which contributed effectively to 
coverage and promotion of the 
event at the local, Arab and inter-
national levels.
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Honored by Mansour Bin Zayed….. And organized by Khalifa 
International Award for Date Palm and Agricultural Innovation …

Success and distinction of the 
events of the First Egyptian 
Date Palm Festival at Siwa 
Mass audience and wide Arab and international media coverage
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Honored by H.H Mansour Bin 
Zayed Al Nahyan, Deputy Prime 
Minister and Minister of Presiden-
tial Affairs, and organized by Khal-
ifa International Award for Date 
Palm and Agricultural Innovation, 
the First Egyptian Date Palm Fes-
tival at Siwa achieved great suc-
cess and distinction and was met 
by mass audience and wide Arab 
and international media coverage.

At the end of the festival, Khalifa 
International Award for Date Palm 
and Agricultural Innovation hon-
ored the winners of all categories 
of  “Date Palm Cultivation and Pro-
duction Competition”, launched 
by the Award during the festival. 
The Sheikhs of Egyptian Siwa 
tribes emphasized that the United 
Arab Emirates will always be a title 
of joy in the hearts of the Egyp-
tians through the developmental 
projects it is inaugurating and the 
initiatives it is making with the aim 
of promoting the Egyptian citizen 
throughout the “Land of Egypt”. 
The tribal sheikhs praised the posi-
tion and support of the United 
Arab Emirates to bring stability to 
Egypt and stressed that the “Spirit 
of Zayed Goodness” will be always 
present in the Egyptian collective 
memory, including all the welfare 
and development the Egyptians 
have been accustomed to and 
kept in their hearts with amiability, 
love and gratitude.

The festival was attended by H.E 
Alaa' Abu Zeid, Governor of Marsa 
Matruh, Prof. Abelouahhab Zaid 
Secretary General of Khalifa Inter-
national Award for Date Palmand 
Agricultural Innovation, represent-
atives of the various Egyptians 
Ministries  and of UN Food and 
Agriculture Organization(FAO), 
UN Industrial Development Organ-
ization (UNIDO) and sheikhs and 
people of Siwa and Marsa Matruh 
tribes. 

H.E Alaa Abu Zeid emphasized 
that the historical attitudes of the 
United Arab Emirates will remain 
engraved in the hearts of Egyp-
tians with the ink of pride and 
glory. The Arabs and the Egyp-
tians, and as they are celebrating 
the 42nd anniversary of October 
glorious victories, could only stand 
in tribute and in memory of the 
Late Sheikh Zayed (God rests his 
soul) recalling with pride and glory 
his famous saying “Arab oil is not 
dearer than Arab blood”. 

His Excellency pointed out that 
this spirit is streaming giving from 
the wise leadership of the United 
Arab Emirates, represented by 
H.H Sheikh Khalifa Bin Zayed Al 
Nahyan, President of the United 
Arab Emirates (God protects 
Him), H.H Sheikh Mohamad Bin 
Rashed Al Maktoum, Vice Presi-
dent of UAE, Prime Minister and 
Governor of Dubai, H.H. Sheikh 

Mohamad Bin Zayed Al Nahyan, 
Crown Prince of Abu Dhabi and 
Deputy Higher Commander of the 
Armed Forces and their broth-
ers, their highnesses the member 
Sheikhs of the Supreme Council of 
the Union, saying that “ investors 
from the United Arab Emirates 
are in the process of inaugurating 
giant projects in the Governorate 
of Marsa Matruh for EGP 10 Billion 
in various developmental sectors, 
at the forefront of which is the 
tourism sector. 

His Excellency also valued the 
honor of H.H Sheikh Mansour Bin 
Zayed Al Nahyan by sponsoring 
this festival which marks the start 
point of the march of the blessed 
tree march not only at Siwa Oasis, 
but at the level of the Arab Repub-
lic of Egypt and expressed hope 
that this festival will be a promi-
nent annual event to promote cul-
tivation, production and marketing 
of date palm.

For her part, Eng. Hanan Al Khad-
hari, who spoke on behalf of the 
Egyptian Minister of Trade and 
Industry, emphasized the pro-
found historical and cooperation 
relationships between the two 
brotherly countries and expressed 
gratitude to H.H Sheikh Mansour 
Bin Zayed Al Nahyan for this honor 
and her pride at the success of the 
festival amidst such a mas partici-
pation by the people of Siwa.
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For his part, Prof. Abdelouahhab 
Zaid, emphasized that Khalifa Inter-
national Award for Date Palm and 
Agricultural Innovation, under the 
leadership  of H.H Sheikh Nahayan 
Mabarak Al Nahayan, Minister of 
Culture, and Knowledge Devel-
opment, is keen to translate the 
guidance of H.H Sheikh Mansour 
Bin Zayed Al Nahyan to support 
date palm growers at Siwa Oasis. 
Such a support has been actually 
achieved through the lectures and 
workshops given to the growers by 
a number of the Award's experts 
over two days in addition to the 
field and extension visits made the 
experts to a number of farms and 
dealt with the latest scientific and 
applied techniques and methods 
of care of the blessed tree and 
increasing its yearly productiv-
ity as well as development of the 
craft industries based on palm tree 
products.  

Prof. Zaid said: the festival included 
honoring of ten winners in various 
areas of date palm growing, handi-
crafts and artifacts associated with 
the blessed tree, each of whom got 
EGP 20,000.00. He explained that 
the winners list included: Mustaffa 
Ismail Othman for the best date 
palm grower/producer of “Siwi” 

variety whereas the award of the 
best presented research on devel-
opment of date palm cultiva-
tion and dates techniques went 
to Dr.Saad Abdulahhab Younes 
Razka; Mohamad Hamideh Bibi 
won the award of the best model 
of folkloric products of palm cel-
lulosic materials. Omar Abdul-
lah Abu Baker Rajeh, also known 
as Sheikh Omar Rajeh, the rep-
resentative of Siwa Sheikhs won 
the award of the best date palm 
grower who has several varieties 
of date palm. The 4th category of 
the best used category was won 
by Mursi Mohamad Abdulrahman. 
The 6th category of the award 
was withheld and was for the best 
applied organic agriculture and 
benefiting of the waste. The 7th 
category of the best date prod-
uct was won by Abdulghani Kamal 
Abu Karam whereas the 8th cat-
egory of the best packaging plant 
and house of dates was won by 
Bilal Mohamad Bilal. Fatima Hilal 
Mohamad won the award of the 
best packages designed by the 
ladies of the Oasis and the 10th 
and last award of the competition 
of the First Egyptian Date Palm 
Festival went to Mohamad Bin 
Omar Idris Haboun, also known as 
Shaker Haboun.

The winners confirmed that the 
festival jury, selected by Khalifa 
International Date Palm Award, 
and the evaluation criteria and 
performance of the jury were met 
by trust, great appreciation and 
satisfaction of the participants and 
that the results reflected the real 
situation in date palm cultivation in 
the Oasis, which further increased 
the credibility of the Festival and 
those who support it.

The Scientific Committee of the 
Festival held meetings over the 
pre-festival days after receipt of 
the samples had been completed 
and participation in the Festival's 
Competition had been closed. The 
Committee evaluated the par-
ticipations, more than 70, in all 
categories, consisting thereby a 
renowned turnout of the Festival 
in its first year.

The Festival's events extended to 
include an exhibition at the Craft 
Industries Centre at Siwa, in the 
presence of several governmental 
ministries and agencies and par-
ticipation of 110 exhibitors of the 
various sectors, including Rural 
Egypt Product Project, which is 
considered a developmental input 
to support of handicrafts and 
dates in Egypt.
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Scientific Seminars
A scientific conference was held at 
the sidelines of the First Egyptian 
Date Palm Festival and addressed 
several main and important topics 
in the area of industry, production, 
cultivation and marketing of dates, 
being the main objective of the 
festival. The scientific conference 
included 4 sessions.

The scientific sessions of the con-
ference were moderated by Dr. 
Samir Shaker, representative of 
the International Date Palm Net-
work; Dr. Mawalai Sedra, interna-
tional expert of dates sector; Mr. 
Tamim Aldhawi, Marketing Direc-
tor of the Export Council of Food 
Industries and Dr. Abdulmohsen 
Nizam, Advisor of the Food Tech-
nology Institute. Elite international 
scientists and experts in the field 
of date palm and its industries par-
ticipated in the scientific sessions. 
The studies addressed several top-
ics, most important of which are 

production of high quality dates, 
study of the market requirements, 
post-harvest treatment and added 
value and, finally future visions for 
development of dates and palm. 

The first session, under the title 
“Production of High Quality Dates”, 
was moderated by Dr Samir 
Shaker and included many papers. 
Prof. Abelouahhab Zaid Secretary 
General of Khalifa International 
Award for Date Palm presented 
a briefing about the Ward and its 
most important achievements. 
Dr. Mohamad O Husain presented 
a paper entitled “Nutrition and 
Disease Prevention” and Dr. Adel 
Sabri participated with a paper 
about “ UNIDO Role in Develop-
ment of Date Palm Sector-Chal-
lenges and Proposals” and a paper 
by Dr. Mohamad Faraj entitled 
“Date Palm Cultivation and Dates 
Production in Egypt- the Reality 
and Hope” in addition to papers 
by Dr. Sharif Alsharabasi entitled 

“ Date Palm, the Mainstay of Hor-
ticultural Condensation”, Dr.Riza 
Rizk “Key Definitions of Date Palm 
Varieties”, Dr.Mohamad Owies “ 
Bio-control of Date Palm Pests”, 
Dr. Mawlai Sidra “ Date Palm Dis-
eases and Pest”, Dr. Samir Shaker 
“ Dates Production, Packaging and 
Marketing” and a paper by Dr. Adel 
Hijazi entitled “Tissue Transplant of 
Date Palm”. 

The second session was mod-
erated by Eng. Tamim Aldhawi 
under the title “Requirements of 
the World Markets”, in which rep-
resentatives of foreign and local 
companies participated to discuss 
the international quality standards 
of dates. 

The third session of the semi-
nars, under the title “Post-harvest 
Treatment and Added Value”, was 
moderated by Dr. Mawlai Sidra. 
Dr. Rifaat Abdulshafi presented 
a paper entitled “Dates Storage 
Pests and Control” during the 
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seminar. Dr. Samir Shaker par-
ticipated with a paper entitled” 
The Most Important Transforma-
tive Industries of Dates”. Dr. Nellie 
Kamal also presented a paper enti-
tled “Rural Egypt Product Project 
and its Role in Supporting Dates 
and Handicrafts Sector”.

The fourth and last session, mod-
erated by Dr. Abdulmohsen Nizam, 
was under the title “FutureVisions 
for Development of Dates and 
Palm” and included a number of 
papers. Mr. Mohamad Almazrouee 
participated with a paper entitled 
“A Model Success Story in the 
Field of Development of Dates 
Industry”. Dr.Nabawi Mutwali par-
ticipated with a paper entitled “ 
The Best World Program for Con-
trol of Palm Weevil Using the Ital-
ian Injection Machine”; a paper by 
Mr. Ahmad Amin entitled “Support 
Fund of Pest Control of Date Palm 
at Alwadi Aljadid”; a paper by Mr. 
Ayman Salah about “The Role of 
the Social Fund for Development 
and the Financial and Non-finan-
cial Services the Fund is Provid-

ing”; a paper entitled “ The Role 
of Alexandria Businessmen Asso-
ciation in Development of Small 
and Craft Projects” by Mr. Ibrahim 
Malouk”; a paper by Mr. Tamim 
Aldhawi entitled “Statistics about 
the most Important Exporting and 
Importing Markets of Dates and 
Global Support of Dates Trade” 
and a paper entitled “ Proposed 
Launching of an Arab Centre for 
Packaging of Dates” by Dr.George 
Nobar.  

Recommendations Of the First 
Egyptian Date Palm Festival at 
Siwa
The participants, exhibitors, Minis-
try of Industry and Trade, UNIDO, 
the civil society, Sheikhs of the 
region and the Governor of Marsa 
Matruh extended thanks and 
praise to H.H Sheikh Mansour Bin 
Zayed Al Nahyan, Deputy Prime 
Minister and Minister of Presiden-
tial Affairs for the generous initia-
tive of organizing the First Egyp-
tian Date Palm Festival at Siwa, 
falling within the framework of 
the developmental projects and 

good relationships between Arab 
Republic of Egypt and the United 
Arab Emirates.

Recommendations:
A proposal to make the festival an 
annual event organized by Khalifa 
International Award and to hold it 
next year at Siwa Oasis of Maras 
Matruh Governorate.

Due to the leadership of the United 
Arab Emirates in the field of date 
palm growing, production of dates 
in general and the quality of its 
product in terms of processing, 
packaging and exportation, it has 
been proposed to assign Khalifa 
International Award to resolve the 
problems and to operate the sole 
dates factory at Siwa.

The participants of the Festival 
suggest setting up of a center to 
preserve Siwa heritage and the 
Amaziegh Culture with all its par-
ticularities and elements through 
specialized academic programs in 
cooperation with universities and 
UNESCO for training of Egyptian 
personnel in this field.     
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Active Presence of Khalifa International Award for Date Palm at the

Fourth Date Palm Exhibition…
Within its purposeful strategy 
and its keenness to be actively 
present at all the activities and 
events related to date palm tree, 
Khalifa International Date Palm 
Award participated in the Fourth 
Date Palm Exhibition, held in 
Dabba Alhussen city from 7 to 10 
October, 2015.

The Award's participation con-
sisted of a special pavilion where 
a number of publications were 
displayed and included docu-
mentation of the Award's activi-
ties and achievements over seven 
years, being the age of the Award.

The Award's pavilion was visited 
by a great number of visitors and 
those interested in date palm 
tree. Full explanation was given 
about the Award, its objectives, 
nomination to its categories and 
the conditions and criteria of such 
a nomination.

A number of leaflets and brochures 
regarding date palm tree were dis-
tributed in addition to providing 
the growers and researchers with 
nomination forms to the new ses-
sion.

Regarding this participation, Prof. 
Abdelouahhab Zaid, Secretary 
General of Khalifa International 
Award for Date Palm, explained 
that such a participation falls 
within the interests and activities 
of the Award and its keenness to 
be present and to participate in 
all the events of the blessed tree 
towards promoting the Award's 
role at the local, Arab and inter-
national levels and underlining its 
objectives aiming at upgrading of 
date palm sector and providing all 
that might contribute to develop-
ment of this sector.

The Secretary General emphasized 
that, through such participations, 
the Award works on wider dissemi-
nation of the date palm culture in 
addition to its initiatives in support 
and sponsorship of all purposeful 
projects leading to adding of all 
what is useful and fruitful for the 
benefit of date palm sector and all 
workers therein.

He pointed out that the Award's 
recent participation in “EXPO- 
MILANO/2015” in Italy and the 
Award's sponsorship of the First 
Egyptian Date Palm Festival were 
within the Award's interest and 
keenness to support the date 
palm sector at the world's level, 
to acquaint all peoples with the 
economic, agricultural and nutri-
tional significance of this tree and 
to highlight the leading role of the 
United Arab Emirates in this con-
cern, given that it is the first coun-
try worldwide in date palm cultiva-
tion and ranks first in terms of the 
events and projects of develop-
ment and upgrading of this sector      
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Based on the directives of H.H 
Nahayan Mabarak Al Nahayan, 
Minister of Culture and Knowledge 
Development and Chairman of 
the Board of  Trustees of Khalifa 
International Date Palm Award 
and within the Award’s strategy 
aiming at support and advance-
ment of date palm sector at local, 
Arab and global levels ; and to 
emphasize its leading position 
in this sector and its keenness to 
participate in all the festivals and 
events related to the blessed tree, 
Khalifa International Date Palm 
Award has actively participated 
in the events of the 6thInterna-
tional Date Show in Erfoud in the 
Kingdom of Morocco, from Octo-
ber 29th toNovember 1st  2015. 
The participation was through a 
special pavilion where introduc-
torypublications and documents 
of the Award were displayed to 
monitor the glittering career of the 
Award over eight years of lead-
ing achievements and gains in the 
field of encouragement of scien-
tific research and strengthening of 
the gifts of the blessed palm tree 
to become a scientific niche for 
all researchers, workers and other 
interested parties in the date palm 
sector at both Arab and global 
levels.

Prof. Abdelouahhab Zaid, Secre-
tary General of Khalifa International 
Date Palm Award presented to H.E 
Aziz Akhnoush, Minister of Agri-
culture and Fishing in Kingdom 
of Morocco, and during his visit 
to the Award’s pavilion,a detailed 
explanation about the Awards and 
its updates. The Secretary General 
also highlighted the importance of 
the Award and the achievements 
and gains the Award has realized 
and which positively influenced 
the date palm sector at the Arab 
and world levels as being the first 
specialized award in this field.

The Secretary General also empha-
sized that the Award has realized 
such achievements and attained 
such a leading position thanks to 
the great support and patronage 
of the Award’s owner and patron, 
H.H. Sheikh Khalifa Bin Zayed Al 
Nahayan and the support and 
attention of H.H Sheikh Mohamad 
Bin Zayed Al Nahayan, Crown 
Prince of Abu Dhabi and Deputy 
Higher Commander of the Armed 
Forces, as well as the industrious 
follow-up of H.H Sheikh Mansour 
Bin Zayed Al Nahayan, Deputy 
Prime Minister and Minister of Pres-
idential Affairs, who has rendered 
great attention to this sector and 

Towards Promoting its Leading Position and Role…

Active Participation of Khalifa 
International Date Palm Award 
in Erfoud Date Show in Morocco
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has always directed that this scetor 
should be upgraded and that all 
capabilities, modern technology 
and science should be harnessed 
for its development and for taking 
it to wider and wider horizons.

His Excellency underlined as well 
the attention and guidance of H.H 
Nahayan Mubarak Al Nahayan, 
Chairman of the Board of the 
Award, with respect to the need 
of strengthening the Award’s pres-
ence and position in all forums and 
events and of providing all means 
of support to the date palm sector 
at local, Arab and global levels.

Prof. Abdelouahhab Zaid indicated 
the reasons behind the Award’s 
participation in Erfoud Show are 
within the context of the Award’s 
strategy of strengthening its pres-
ence in all meetings and forums 
with the aim of introducing its 
activities, categories and partici-
pation terms and conditions in 
addition to motivate producers, 

researchers, experts and other 
interested parties  to participate in 
the Award.

The Award’s gallery witnessed 
heavy turnout by researchers, 
students and interested parties. 
Forms for participation in the 
various categories of the Award 
were distributed and explanations 
about the participation conditions 
and aims were provided in addition 
to many magazines, publications 
and documentations of the date 
palm tree. The Secretary General 
of the Award highlighted the 
distinguished prestigious status 
of the Award within the scientific 
academic scene. He reviewed the 
gains Khalifa International Date 
Palm Award has realized as far as 
studies, researches and the various 
projects are concerned and which 
worked on development of the 
date palm sector at the Arab and 
International levels. He also high-
lighted the significant and leading 
role UAE is playing in this field.

The 6th  Erfoud Conference was 
held under the banner “Dates 
are a Constantly Valuating Food 
Fortune” within the scope of 
creating a dynamism for develop-
ment and refreshing of solidarity 
agriculture and for supporting the 
development of vulnerable area of 
ecological importance, particularly 
the Oases areas. The Dates Show 
Association, which supervises the 
Show under the supervision of 
Ministry of Agriculture and Fish-
ing, yearns to develop the dates 
sector and to improve the living 
standard of the population.

The Show extended over an area 
of 40,000 M2, including 10,000 M2 
for the galleries, with more than 
250 exhibitors from 15 countries. 
Morocco, however, has witnessed 
this year an increase of 30% at 
dates production as compared to 
that of the last year with a gross 
production of 117,000 Tons within 
the context of the positive role the 
Green Plan is playing.
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Khalifa International Award for 
Date Palm participated in Abu 
Dhabi International Date Palm 
Festival, hosted for the first time 
this year by “ Sheikh Zayed Herit-
age Festival/2015”, under the 
patronage of H.H Sheikh Khalifa 
Bin Zayed Al Nahyan, President 
of the United Arab Emirates 
(God protects Him) and support 
of H.H Sheikh Mohamad Bin 
Zayed Al Nahyan, Crown Prince 
of Abu Dhabi and Deputy Higher 
Commander of the Armed Forces 
and the direct follow-up of H.H 
Sheikh Mansour Bin Zayed Al 
Nahyan, Deputy Prime Minister 
and Minister of Presidential Affairs.

More than 200 exhibitors partici-
pated in the festival and repre-
sented 15 countries of the top 
exporters, producers and workers 
in the date industry.

The festival included a lot of herit-
age and cultural events and is 
enjoying great interest from the 
visitors and media.

H.H Lt. General. Sheikh Seif Bin 
Zayed Al Nahyan, Deputy Prime 
Minister and Minister of Inte-
rior and H.H Sheikh Mansour Bin 
Zayed Al Nahyan, Deputy Prime 
Minister and Minister of Presiden-
tial Affairs attended the opening 
ceremony of “Sheikh Zayed Herit-
age Festival /2015” at Al-Wathba 
District amidst a remarkable offi-
cial and popular audience.

Khalifa International Award for 
Date Palm’s participation in the 
festival was within the scope of 
its strategy aiming at promoting 
its participation and exercising its 
active role in the date palm sector 
in all the conferences, festivals and 
events related to date palm. The 

Khalifa International Date Palm Award Actively 
Participates in the

Emirates Date Palm Festival 
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Award is keen, and within its noble 
objectives, to disseminate date 
culture at the local, regional and 
international levels and to high-
light the leading role of the United 
Arab Emirates in the development 
of date palm sector as well as its 
constant efforts to upgrade this 
sector in order improve productiv-
ity and to adopt the best means 
and practices for this purpose.

“Emirates International Dates and 
Palm Festival” is one of the most 
important events hosted by Abu 
Dhabi and is attracting every year 
more participants from various 
countries in the world and enjoy-
ing great interest from the public 
and media.

Khalifa International Date Palm 
Award participated in this event 
through a special pavilion, where 
a number of publications about 
the Award were displayed and 
included magazines, brochures 
and leaflets in addition to appli-
cation forms for the Award's 
categories. The visitors were also 
provided with an explanation 
about participation mechanism in 
the Award with its topics, objec-
tives and evaluation criteria. The 
pavilion also highlighted the inter-
nal and external events and exhi-
bitions the Award is in the process 
of organizing and supporting, 
most recent of which were organi-
zation and sponsorship of the 
First Egyptian Date Palm Festi-
val at Siwa which proved a great 
success at participation, visitors 
and media coverage levels in addi-
tion to the Award's active partici-
pation in EXPO MILANO/2015 in 
Italy.

Prof. Abdelouahhab Zaid, Secre-
tary General of Khalifa Interna-
tional Date Palm Award said that 
the Award's participation in all 
the local, Arab and international 
events related to the blessed tree 
is upon the directives of H.H Sheikh 
Nahayan Mabarak Al Nahayan, 
Minister of Culture, and Knowl-

edge Development and President 
of the Board of Trustees of Khalifa 
International Award for Date  Palm 
in order to highlight the gains and 
accomplishment the Award has 
achieved and to emphasize the 
role of the Award's owner and 
patron H.H. Sheikh Khalifa Bin 
Zayed Al Nahyan, President of 
the United Arab Emirates (God 
protects Him), his blessed efforts, 
care and unlimited support of the 
date palm sector so as to advance 
to the best standards.

Prof. Abdelouahhab Zaid added 
that the date palm tree repre-
sents a national treasure and a 
civilization symbol to the Emirates 
people, occupies a special place 
in their hearts and has nutritional, 
heritage and economic impor-
tance. The United Arab Emirates 
is the first at the world's level in 
growing of date palm in addition 
to its globally leading role in this 
sector.

Prof. Abdelouahhab Zaid empha-
sized that the dates exhibitions 
and the other events of this 

sector consist an opportunity to 
exchange experiences and stud-
ies among growers, experts and 
specialists towards contributing 
to development of this sector and 
review of the latest results of the 
studies and researches on the 
bless ed tree in terms of develop-
ment of production, processing 
and marketing.

The Secretary General of Khalifa 
International Award for Date Palm 
pointed out that such a partici-
pation has come concurrently 
with the fresh launching of the 
Award to wider global horizons 
after having achieved a lot of 
gains through participation in and 
sponsorship of many Arab and 
international festivals, confirming 
thereby its active role and global 
leadership in date palm sector. He 
also explained that the Award, and 
starting from the coming session, 
will witness a new and distinc-
tive quality leap and the General 
Secretariat of the Award will reveal 
its new strategy in a press confer-
ence to be announced soon. 
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Attracted the Attention of Visitors and Those Interested in Date Palm Tree…

Khalifa International Date Palm Award 
Actively Participates in Liwa Rutab Festival …
And Confirms Participation in 
Liwa Ajman Rutab Festival

Khalifa International Award for Date 
Palm has achieved great success 
during participation in the events 
of the 11th Session of Liwa Rutab 
Festival, held under the auspices 
of H.H Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minister 
and Minister of Presidential Affairs, 
and organized by the Administra-
tive Committee of the Cultural and 
Heritage Festivals and Programs 
in Abu Dhabi and events of which 
were concluded last Thursday. 

The pavilion of Khalifa International 
Award for Date Palm attracted 
large attention from the visitors 
and those interested in date palm 
sector, including growers, research-
ers and academics who were keen 
to visit the pavilion and to review 
the Award’s activities, publications 
and the participation conditions in 
the five categories of the Award.

A great number of owners of 
date palm farms in the United 
Arab Emirates were also keen to 
receive the registration form for 
participating in and competing 
for the Awards 8th Session/2016. 
They listened, as well, to a detailed 
explanation of the required crite-
ria and conditions for participa-
tion and wining.  

The educational publications 
issued by Khalifa Interna-
tional Award for Date Palm and 
displayed during Liwa Rutab 
Festival received high attention 
from the researchers, scholars and 
academics due to the palm date 
studies, projects and scientific 
researches contained therein. Of 
the most important publications 
offered by the Award were: issues 
of the “Blessed Tree Magazine”, 
the Yearly Book of the Award, 
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the Winners Book and photos 
album of the “Date Palm in World 
Eye” Photography Competition in 
addition to introductory leaflets, 
educational brochures and CD’s, 
copies of which interested people 
were keen to get

Prof. Abdelouahhab Zaid, Secre-
tary General of Khalifa Inter-
national Award for Date Palm 
expressed his satisfaction at the 
results achieved through partici-
pation and stressed the impor-
tance of Liwa Rutab Festival as 
a significant window and annual 
forum for growers, researchers 
and those interested in date palm 
trees and industries. 

Prof. Abdelouahhab Zaid praised 
the high standard the Festival 
has reached in its 11th Session, 
thanks to the kind patronage of 
H.H Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minis-
ter and Minister of Presiden-
tial Affairs, who rendered date 
palm tree special attention and 
granted workers in and those 
in charge of date palm sector a 
great incentive to work sincerely 
for upgrading this sector at local, 
Arab and international levels in 
terms of cultivation, marketing 
and processing.

The Secretary General of Khalifa 
International Award for Date Palm 
said that the desired objectives 
of participation in Liwa Rutab 
Festival have been achieved. The 
Award has managed to attract 
a great number of growers and 
researchers for participating in its 
five categories and competing for 
its valuable prizes. The Award has 
also succeeded in promoting the 
date palm culture and the signifi-
cance of the blessed tree at nutri-
tional, economic and heritage 
levels, as being one of the impor-
tant objectives of the Award. In 
this sense, the Award has partici-
pated in this gathering since the 
first session in 2011.
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Within the honor of H.H. Sheikh 
Mansour Bin Zayed Al Nahyan, 
Deputy Prime Minister and Minis-
ter of Presidential Affairs to hold 
the Second Egyptian Date Palm 
Festival at Siwa and to restart 
Siwa Date Factory, and within the 
framework of the efforts and coor-
dination to launch the festival next 
October, the Organizing Commit-
tee held its first meeting at Siwa in 
the Arab Republic of Egypt.

The meeting brought together 
Prof. Abdelouahhab Zaid, Secre-
tary General of Khalifa Interna-
tional Date Palm and Agricultural 
Innovation Award in UAE; Mr. 
Ahed Karkouti, Public Relations 
Coordinator of the Award; Eng. 
Hannan Al-Khodhari, Chairman of 
the Technological Industries and 
Innovation Council, representative 
of the Egyptian Ministry of Trade 
and Industry; Mr. Anwar Sarhan, 

Under the guidance of Mansour Bin Zayed…
And within the framework of preparations for launching

The Organizing Committee 
holds its first meeting at Siwa…
the Second Egyptian Date Palm Festival at Siwa…

H.E Minister of Trade and Industry, Eng. Tarek Kabil with Prof. Abdelouahhab Zaid,



35THE BLESSED TREE | MARCH  2016

Secretary General of Siwa Soci-
ety of Community Development; 
Sheikh Omar Rajeh, represent-
ing the sheikhs of Siwa tribes; 
members of Siwa City Council and 
Mrs. Nivine Al-Joundi, on behalf of 
the implementing company of the 
festival.

Prof. Abdelouahhab Zaid opened 
the meeting and commended the 
efforts exerted during the First 
Egyptian Dates Festival from 8 to 
10 October 2015. He stressed that 
the Award is fully ready to imple-
ment the Festival in accordance 
with the guidance of H.H Sheikh 
Mansour Bin Zayed Al Nahayan 
and to provide all the require-
ments within the resources. He 
further stressed the directives of 
His Highness that the main objec-
tive of the festival is to achieve 
comprehensive development 
of Siwa Oasis and city through 
support of dates cultivation and 
production and related industries.

For her part, Eng. Hannan 
Al-Khodhari emphasized the 
role of the Egyptian Side, repre-
sented by the Egyptian Ministry 
of Trade and Industry,  in promot-

ing community development 
at Siwa and working on invest-
ment of the Festival's success 
in its first year. She pointed out 
the statements of  Dr.Tarek Kabif, 
the Egyptian Trade and Industry 
Minister, in which he indicated 
the Egypt occupies the first place 
worldwide in dates production 
and that there is a plan pursued 
by the Ministry to cooperate with 
the concerned authorities, at the 
very front of which come Khalifa 
International Date Palm and Agri-
cultural Innovation Award, UNIDO 
and FAO. 

On the other hand; Prof. Abde-
louahhab Zaid participated in 
several meetings among Khalifa 
International Date Palm and Agri-
cultural Innovation Award, Marsa 
Matrouh Governorate, UNIDO and 
FAO concerning restart of Siwa 
Dates Factory. Also discussed 
were The efforts and attention of  
Khalifa International Date Palm 
and Agricultural Innovation Award 
with respect to the proposed 
registration and certification Siwa 
as a “Globally Important Agricul-
tural Heritage System”.

Within the efforts exerted for 
implementation of the honor of 
H.H Sheikh Mansour Bin Zayed Al 
Nahyan for rehabilitation of Siwa 
Dates Factory and for Khalifa 
International Date Palm and Agri-
cultural Innovation Award to bear 
the costs of restart of the factory, 
and towards accomplishing this 
task, Prof. Abdelouahhab Zaid, 
accompanied by several members 
of the Technical Committee, made 
a field visit for checking the latest 
works completed within the 
restart plan. His Excellency held, 
as well,  a meeting with H.E Tarek 
Kabil, Minister of Trade and Indus-
try in the Arab Republic of Egypt 
and another meeting with H.E. 
Maj. Gen. Alaa Aba Zaid, Governor 
of Matrouh, to discuss the latest 
developments and the adopted 
steps of  the work plan and strat-
egy pursued by  the Award for 
restart of the factory, expected to 
be operable within four months 
according to the work of the 
Technical Committee, so as to 
have the factory fit for receiving 
dates from the growers during the 
next harvest in October, 2016. 

H.E. Maj. Gen. Alaa Aba Zaid, Governor of Matrouh with Prof. Abdelouahhab Zaid
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Organized by Khalifa International Award for 
Date Palm and Agricultural Innovation… 
 

Announcement of Winners 
of the Seventh Session of 
“Date Palm in World Eye”
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Khalifa International Award for 
Date Palm and Agricultural Inno-
vation announced the winners’ 
names of the 7th Session of “Date 
Palm in World Eye” photography 
competition, annually organized 
by the Award in cooperation with 
Abu Dhabi International Photog-
raphy Society within the activities 
and events of the Award.

This competition, which has 
already achieved widespread and 
attracted the most important 
amateur and professional photog-
raphers around the world, aims 
at promoting human relationship 
with the date palm tree, exchange 
of experiences among photogra-
phers, both amateurs and profes-
sionals from all countries of the 
world, and at highlighting of tour-
istic, environmental and heritage 
potentials of date palm as well as 
promoting human attachment to 
land and agriculture.

The Competition is having the 
patronage and attention of H.H. 
Sheikh Nahayan Mabarak Al 
Nahayan, Minister of Culture and 
Knowledge Development and 
President of the Board of Trustees 
of Khalifa International Award for 
Date Palm and Agricultural Inno-
vation. It is the first of its kind 
worldwide and witnesses’ high 
turnout for participating and 

competing for the top ranks each 
session. 

Since first launched, the Compe-
tition has developed a huge 
archive containing thousands of 
distinctive photos of the palm 
tree and related industries. It has 
also created a kind of competi-
tiveness to take the most beauti-
ful photo of the blessed tree and 
related industries by the lenses of 
among the most important world 
photographers.

The number of the participating 
photos in the Seventh Session 
came to 1187 photos of 717 
amateur and professional photog-
rapher from 33 Arab and foreign 
countries. Most of the nominated 
photos were conformable to all 
the conditions and criteria of 
the Competition adopted by the 
Award's Administration and the 
jury.

In order to fulfill transparency and 
fairness principle, Khalifa Interna-
tional Award for Date Palm and 
Agricultural Innovation selected 
an independent jury, whose 
members have extensive experi-
ence in photography and based 
on applying the international arbi-
tration standards for choosing 
the most beautiful and top rank-
ing photos. The jury includes Mr. 
Bader Al Naamani, as a chairman, 

and Mr. Yousef Al Housani Mr. 
Naser Hajji, as members. 

After the meeting of the jury, and 
screening and application of the 
international arbitration stand-
ards of selecting the best photo, 
the jury unanimously decided on 
choosing the winning photos. 
Winner of the first rank was Faysal 
Alzadjali, the second Haitham 
Al Farisi, and the third went to 
photographer Iaman Al-Toukhi.

The General Secretariat of the 
Award allotted AED 45,000.00 
for the top three winners. The first 
winner will get AED 20,000.00, 
the second AED 15,000.00 and 
the third AED 10,000.00 in addi-
tion to an appreciation certificate 
and a trophy for each.  

The winners will be honored 
in conjunction with the annual 
ceremony of Khalifa International 
Award for Date Palm and Agricul-
tural Innovation , due to be held 
on next March 15th . The winners 
of this competition and the media 
figures will be honored on March 
16th 2016.

The Award is also keen to issue 
a special album for each session 
featuring the most beautiful 
photos to celebrate the date 
palm tree in its own photography 
competition.
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Winner of the first rank - Faysal Alzadjali
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Sustainable Pest 
Management in Date 
Palm: Current Status and 
Emerging Challenges

Date palm, Phoenix dactylifera L. 
(Arecales: Arecaceae), is impor-
tant to the agrarian economy of 
several countries in arid regions 
of the world. Enhanced monocul-
ture of date palm in several date 
palm growing countries coupled 
with global warming, unrestrained 
use of chemical insecticides, and 
extensive international trade is 
likely to have an impact on the 
species diversity and density of 
pest complex and related natural 
enemies in the date palm agro-
ecosystem. During the last two 
decades there has been a signifi-
cant increase in the production 
area of date palms especially in 
the Middle East and North Africa, 
which are the pre-dominant date 
palm growing regions worldwide. 
The Food and Agriculture Organi-
zation of the United Nations esti-
mates that there are over 100 
million date palms with an annual 
world’s production of nearly 8 
million tons. The development 
of sustainable pest management 
strategies in date palm is vital to 
meet the existing and emerging 
pest challenges.

The crop is attacked by a 
wide range of insect pests and 
phytophagous mites, causing seri-
ous losses in yield and is some 

cases death of palm trees. The 
increase in monoculture planta-
tions of palms during the last two 
decades has been accompanied 
by an increase in arthropod pest 
challenges. Additionally, climate 
change and large scale move-
ment of palm species for farming 
and ornamental gardening has 
also increased the invasive species 
events compounding the prob-
lems of crop protection.

Over the past 20 years those of 
us living in the temperate zone 

Waqas Wakil1, Jose Romeno 
Faleiro2, Thomas A. Miller3

(Editors)
1  Department of Entomology, 

University of Agriculture, Faisal-
abad, Punjab, Pakistan

2  Food and Agriculture Organi-
zation of the United Nations, IPM 
(Red Palm Weevil), Al-Ahsa, Saudi 
Arabia

3  Department of Entomology, 
University of California, River-
side, California, USA
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have been witness to an unprec-
edented spread of classic pests 
of palm trees as invasive species. 
The effect of red palm weevil, in 
particular, in the greater Mediter-
ranean area has been catastrophic. 
Iconic palm trees, used largely as 
ornamentals, are being protected 
by extraordinary measures includ-
ing insecticide drenches. This only 
underscores how unprepared 
we were for such invasions. It is 
perhaps a little more difficult to 
understand how the same species 
reached the islands of Curaçao 
and Aruba in the Americas during 
2009. In this context the role of 
pre- and post-entry quarantine 
regimes is becoming increasingly 
important in today’s world where 
regional and even intercontinen-
tal shipments of planting material 
have become common.

The responses to events like these 
are usually the same. First, the 
invasive species has to be iden-
tified, which reminds us of the 
importance of systematic taxon-
omy. Moreover, in the modern 
era, we have learned that a small 
change in the gut symbiotic 
population of a given insect can 
and has changed the whole biol-
ogy including host choice. Thus 
insect identification has reached 
a more complex level and we are 
forced to adopt microbiologi-
cal methods. Second, some form 
of field identification or trapping 
has to be devised to get accurate 
information about the location 
and spread of the invasive species 
population. Often this response 
draws from the powerful field of 
chemical ecology coupled with 
insect behaviorists. Population 
biologists can then describe the 
dynamics of such invasions and 
economic impact studies can put 
the event into a wider perspective. 
Third, some form of pest manage-
ment must be supplied based 
on the expertise of economic 
entomologists. Most often this 

involves emergency treatment 
with neurotoxic insecticides to 
hold back the threat until the 
sophistication of more sustaina-
ble biological control approaches 
can be brought to bear. All of this 
is made more complicated by 
modern views of organic growing, 
which restrict the types of materi-
als that can be used.

Ideally, over time, invasive species 
revert to a dynamic balance 
where control is achieved and life 
goes on. We have learned of the 
extreme difficulty of achieving 
local elimination once an invasive 
species has become established. 
Such programs usually involve 
mass rearing and releases, such as 
in Sterile Insect Technique strate-
gies, and thus are very expensive, 
so that, economic impact is the 
deciding factor.

Renowned palm scientists have 
comprehensively addressed issues 
pertaining to the life cycle, damage, 
losses, geographical distribution, 
host range and management of 
major insect pests of date palm 
of the orders viz. Coleoptera (red 
palm weevil, long horn beetle, 
rhinoceros beetle, frond borer, 
sap beetles), Hemiptera (dubas 
bug, scale insects), Lepidoptera 
(lesser date moth, carob moth, 
raisin moth) and mites. Further-
more, the role of semiochemicals 
in date palm pest management, 
innovative methods for managing 
storage pests of dates and impli-
cations of phytoplasmas and their 
insect vectors in date palm are also 
discussed. This book on sustain-
able date palm IPM is intended for 
farmers, students, researchers and 
administrators involved in the date 
palm industry.

1st ed. 2015, XX, 429 p. 115 illus., 13 illus. in
color.

Printed book

Hardcover
▶ 139,99 € | £126.00 | $179.00
▶ *149,79 € (D) | 153,99 € (A) | CHF 186.50

eBook

Available from your library or
▶ springer.com/shop

MyCopy

Printed eBook for just
▶ € | $ 24.99
▶ springer.com/mycopy

Order online at springer.com ▶ or for the Americas call (toll free) 1-800-SPRINGER ▶ or email us at:
customerservice@springer.com. ▶ For outside the Americas call +49 (0) 6221-345-4301 ▶ or email us at:
customerservice@springer.com.

The first € price and the £ and $ price are net prices, subject to local VAT. Prices indicated with * include VAT for books; the €(D) includes 7% for
Germany, the €(A) includes 10% for Austria. Prices indicated with ** include VAT for electronic products; 19% for Germany, 20% for Austria. All prices
exclusive of carriage charges. Prices and other details are subject to change without notice. All errors and omissions excepted.

W. Wakil, J. Romeno Faleiro, Th.A. Miller (Eds.)

Sustainable Pest Management in Date Palm: Current Status and
Emerging Challenges
Series: Sustainability in Plant and Crop Protection

▶ Albeit individual reviews, book chapters etc. on the pest complex and
management of date palm are available, but there is no book on the
biology and management of insect pests of date palm

▶ 118 illustrations on the biology and management of insect and mite
pests of date palm including the high quality color plates

▶ Renowned experts in the field of date palm IPM worldwide
contributed chapters in the book

▶ The book will be the standard peer-reviewed reference for the
economically important insect and mite pests associated with date
palm

Date palm, Phoenix dactylifera L. (Arecales: Arecaceae), is an important palm species
cultivated since pre-historic times in the arid regions of the world and traditionally
associated with the life and culture of the people in the Middle-East and North Africa
which are the pre-dominant date palm growing regions worldwide. The crop is currently
cultivated in nearly 30 countries in the Asian, African, American and Australasian
continents. The Food and Agriculture Organization of the UN estimates that there are over
100 million date palms world wide with an annual production of over 7.5 million tonnes
 
Date palm is attacked by a wide range of insect pests mainly from the orders Coleoptera,
Lepidoptera and Hemiptera besides phytophagous mites, several of which cause
substantial loss in yield and even mortality of palms. During the last two decades there
has been a significant increase in date palm cultivation worldwide especially in the
Middle-East and North Africa where the area has increased over 50%, mostly in vast
stretches of monoculture plantations offering a conducive macro and micro ha
 
bitat for existing and emerging insect pests of date palm. Global warming together with
rapid large scale movement of palm species for farming and ornamental gardening has
compounded the threat of insect pests to date palm.
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ARE DATE PALM LEAF 
BUILDINGS THE KEY TO 
CLIMATE CHANGE?

Contemporary Date Palm Leaf 
Building in Al Ain Wins Two 
Trophies on The Middle East Archi-
tect Awards 2015 (MEAA) in Dubai. 

The eighth annual Middle East 
Architect Awards were announced 
on 25th November at The Ritz 
Carlton Hotel, DIFC in Dubai.  
Presented were a diverse range of 
projects from residential, commer-
cial, educational and hospitality 
with the exception of one innova-
tive scheme constructed from date 

palm leaves in Al Ain called:  Sabla 
– The Palm-leaf Shelters conceived 
by Dr Sandra Piesik. 

This year for the first time in the 
history of Awards in the middle 
east a modern date palm leaf 
building was the winner of the 
Community & Cultural Project of 
the Year and received a second 
trophy for the Sustainable Project 
of the Year over such entries as 
Dubai Opera House, Dubai Design 
District, IRENA Headquarters, Iran 
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Pavilion Expo2015 Milan, Ras Al 
Hamra International School, Khal-
ifa University Extension and Al Ain 
Emirati Housing.

The recognition by the MEAA 
international judging panel with 
two awards for a date palm leaf 
building as a renewable resource 
is significant and it demonstrates 
a shift in thinking about sustain-
ability.

Earlier this year the same project 
was recognised by the The United 
Nations Convention to Combat 
Desertification for the 3rd Scien-
tific Conference 9-12 March 
2015 in Cancun, Mexico, and its 
ecological, economic and social 
potentials were presented during 
Khalifa International Date Palm 
Award Symposium held during 
Milan Expo 2015.  All these events 
encapsulated mission behind the 
biggest UNFCCC climate change 
event that is due to take place in 
Paris in December 2015 (COP21). 

The Conference of the Parties 
recognises: 

[The intrinsic relationship between 
climate change, poverty eradica-
tion and sustainable development 
and reaffirming that the response 
to climate change should be coor-
dinated with social and economic 
development].1

Date palm has been used in 
construction for around 7,000-
8,000 years. Dry date palm leaves 
that are agricultural by-product 
offer huge potential for economic 
development in a desert region 
connected to technology transfer. 

Sabla – The Palm-leaf Shelters 
conceived as a contemporary, 
modular gridshell construction 
offers an exemplar on how tradi-
tional technologies can be adapted 
today for modern use with scal-
ability of application on over 46 
countries. It is also a testament for 
the authentic cultural continuity of 
the United Arab Emirates. 

The project has been initiated and 
co-funded by Dr Sandra Piesik 
of 3 ideas Ltd and supported by:    
TCA Historic Environment Depart-
ment, BuroHappold Engineering 
Ltd, Mehler Texnologies and Ocma 
Emirates Industries. 

............................................

Notes to the editors: 

For further details please 
contact Sandra Piesik, Archi-
tect 3 ideas Ltd, email:   sandra.
piesik@3ideasme.com, UK contact: 
0044 7530337884

Sandra Piesik is the founder of 3 
ideas Limited, an architectural 
consultancy specialising in archi-

tecture and cultural research. She 
has worked extensively in the 
United Arab Emirates on projects 
that have aimed to reconnect 
historic UAE culture and its herit-
age to the contemporary envi-
ronment, and has focused in 
particular on the use of palm –leaf 
construction methods. Her work 
on date palm continues in the 
global context and it is focused on 
links between agro and economic 
eco-systems of date palm oasis. 
Sandra founded multidisciplinary 
Research & Development Group 
Eco-systems.  She is a chartered 
Member of the Royal Institute of 
British Architects, Fellow of the 
Royal Geographical Society with 
IBG and Fellow of The Royal Soci-
ety for the encouragement of Arts, 
Manufactures and Commerce 
(RSA) in London. Her book 
“Arish: Palm – Leaf Architecture” 
published by Thames & Hudson 
has been published in 2012 and 
sold in 36 countries. Sandra is 
currently a General Editor of the 
encyclopaedia of vernacular archi-
tecture “Vernacular Buildings. A 
New World Survey”  leading a team 
of over 100 scholars from over 60 
countries on the global review of 
renewable resources.  

References: 1 Pp5 The UNFCCC 
Draft proposal for COP21 Confer-
ence of the Parties 23.10.2015

Related links:  

www.3ideasme.com 

The United Nations Convention to 
Combat Desertification: 

h t t p : //w w w. u n c c d . i n t /e n /
programmes/Capacity  building/
CBW/Features/Pages/FoodShel-
terProject.aspx 

3rd Scientific Conference 
http://3sc.unccd.int/ 

Book:  http://www.thamesandhud-
son.com/Arish_Palm-Leaf_Archi-
tecture/9780500342800



46  KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

ICBA develops low-cost 
technology to turn date 
palm waste into biochar

Date palm is an important crop in 
the United Arab Emirates (UAE) 
as it forms an integral part of the 
local diet and adds aesthetic value 
to the landscape.
This ubiquitous tree numbers 
about 40 million in the country. 
Each tree generates about 15 kg of 
waste biomass annually, totaling 
600 million kg (0.6 million tons). 
Considering there 
is a carbon 
content of 
40%, this 

biomass contains 0.240 million 
tons of carbon. Upon dumping 
on the surface or landfill, this can 
potentially produce 0.880 million 
tons of carbon dioxide annually, 
thus contributing significantly 
to greenhouse gases and global 
warming.
As climate change is a global 
concern, researchers are looking 
for ways to reduce the ecological 

footprint.
Scientists at the Inter-
national Center for 
Biosaline Agriculture 
(ICBA) have developed 
an innovative approach 
to reducing carbon 
and methane emissions 
generated by natural 
decomposition of waste 
burn. During a series of 
experiments at ICBA, they 
tested a low-cost technol-
ogy to turn date palm feed-
stock into a valuable soil 
amendment, biochar. The 
technology is comprised 
of two cylindrical cores: 

external to produce heat, 
and internal to produce biochar at 
300-3500C. The cycle of biochar 
production is illustrated below.
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Adopt Climate Smart Agriculture Practices
ICBA Initiative on Biochar Production 

Thermocouple with metallic probe  

Area where wood (solid 
feedstock)  will be 

added to heat inside the 
container for fire

Stove external 
cylinder

Place  to insert ther-
mocouple to monitor 
temperature where 
feedstock will be  

burntheat inside the 
container for fire

 During the experiments, the entire 
process took 4 hours to transform 
30 kg of date palm feedstock into 
10 kg of biochar. Repeated produc-
tion over 15 days resulted in 120 kg 
of biochar. Following the produc-
tion process, experiments contin-
ued at ICBA’s greenhouse and field 
research station.
In the greenhouse experiment, 
biochar produced from date palm 

feedstock, chemical fertilizer, 
compost, and bio-fertilizer were 
used to evaluate the effect of inte-
grating nutrients on maize. This 
experiment showed that biochar 
has multiple benefits because it 
improves soil fertility, enriches 
soil properties, and improves crop 
production.(Figure 2)

Considering the importance of 

date palm production in the UAE, 
this research showed that biochar 
produced with the new technology 
can be used to improve unproduc-
tive sandy soils in the country. This 
low-cost farmer-friendly approach 
can be adopted on a large scale 
not only to improve marginal soils 
but also to help farmers get better 
and more yields in a sustainable 
way and mitigate climate change.

Pilot facility Feedstock Heat monitor BC transfer Final  product

Figure 2: Innovative low-cost on-farm biochar (BC) production technology for sustainable turning date palm 
green waste into a valuable resource
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Molecular characterization of 
date palm (Phoenix Dactylifera 
L.) using Inter Simple Sequence 
Repeat (ISSR) markers

Abstract
To study the genetic diversity 
among date palm cultivars grown 
in Qatar, fifteen Date palm samples 
were collected from Qatar Univer-
sity Experimental Farm. DNAs 
were extracted from fresh leaves 
by using commercial DNeasy Plant 
System Kit (Qiagen, Inc., Valen-
cia, CA). Total of 18 (Inter Simple 
Sequence Repeat) ISSR single 
primers were used to amplify DNA 
fragments using genomic DNA 
of the 15 samples. First screen-
ing was done to test the ability 
of these primers to amplify clear 
bands using Date palm genomic 
DNA. All 18 ISSR primers success-
fully produced clear bands in the 
first screening. Then, each primer 
was used separately to genotype 
the whole set of 15 Date palm 
samples. Total of 4794 bands were 
generated using 18 ISSR primers 
for the 15 Date palm samples. On 
average, each primer generated 
400 bands. The Number of ampli-
fied bands varied from cultivar to 
cultivar. The highest number of 
bands was obtained using Primers 
2, 5 and 12 for the 15 (470 bands), 
while the lowest number of bands 
were obtained by Primers 1, 7 

and 8 where they produced only 
329 bands. Markers were scored 
for the presence and absence of 
the corresponding band among 
the different cultivars. Data were 
subjected to cluster analysis. A 
similarity matrix was constructed 
and the similarity values were used 
for cluster analysis.
Key words: Date palm, ISSR (Inter 
Simple Sequence Repeat), Molec-
ular diversity.

INTRODUCTION
Date palm (Phoenix dactylifera 
L.), 2n=36, is a dioecious long-
lived monocotyledonous tree, it 
belongs to the family Arecaceae. 
Date palm is an excellent crop in 
arid and semiarid regions of the 
world with high tolerance to envi-
ronmental stresses (Adawy et al., 
2004). The annual world produc-
tion of dates has reached 6-8 
million mt (metric tons), repre-
senting a market exchange value 
of over 1 billion USD. Date palm is 
one of the most important horti-
cultural crops in Qatar and is also 
used as an ornamental or shade 
plant in parks, gardens and along-
side roads. Date Palm plantations 
represent 71% from the total area 

Talaat A. Ahmed*
and Sara Al-Hadidi, 
Department of Biological and 
Environmental Sciences, 
College of Arts and Science, Qatar 
University, Doha 2713, Qatar
E-mail: t.alfattah@qu.edu.qa
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planted with fruit trees. Total area 
cultivated approximately 1366 ha 
(Containing 335765 trees bearing 
fruits and 146955 non-produc-
tive trees). Most cultivation are in 
the North and Middle area of the 
state where environmental condi-
tions are favorable, soil has deep 
profile with low salinity compared 
with other parts of the country 
(Abufatih et al., 1999).
To understand the genetic rela-
tionship among and within date 
palm varieties, RFLP, RAPD, SSR 
and AFLP markers have been used 
widely and efficiently to analyze 
the genetic diversity within and 
among date palm cultivars in many 
middle east countries such as 
Egypt (Soliman et al., 2003; Saker 
et al., 2006); Oman (Al-Ruqaish et 
al., 2008); Morocco (Baaziz 2000; 
Sedra et al., 1998); Suadi Arabia 
(Al-Khalifah and Askari, 2003); 
Tunisia (Trifi et al., 2000; Zehdi et 
al., 2004a,b); Sudan (Elshibli and 
Korpelainen, 2007).
Development of accurate finger-
print characterizing the common 
cultivars of date palm would be 
of great value in improvement of 
this important crop. Some molec-
ular markers as ISSR (Adawy et 
al., 2004), RAPD (Adawy et al., 
2004; Ben Abdallah et al., 2000; 
El-Rayes., 2009; Trifi et al, 2000), 
AFLP (Adawy et al., 2004; El-Khisin 
et al., 2003), and SSR (Ahmed and 
Al-Qaradawi, 2009) were used to 
describe genotypes of date palm. 
In Saudi Arabia RAPD fingerprint 
was used to investigate the genetic 
diversity of 5 varieties. Of 20 prim-
ers, only 12 primers were replicated 
and 64 bands were produced. The 
profile was used to distinguish vari-
ety (Al-Moshile et al., 2004). Based 
on two by two comparisons of the 
products, the genetic similarity 
was calculated in the region 70 to 

85%. Cluster analysis and dendro-
gram were done by UPGMA and 
the cultivars were divided into two 
groups (Al-Moshile et al., 2004). 
Moghaieb et al. (2010) investi-
gated the genetic diversity and 
sex determination in 6 genotypes 
of male and female date palms by 
RAPD and ISSR markers. Polymor-
phism amount of the markers was 
60.2 and 73% for RAPD and ISSR 
markers, respectively. The cluster 
analysis showed that unknown 
cultivars had close relation with 
Frehi,
The objective of this study is to 
study the genetic diversity among 
and within date palm cultivars 
grown in two different locations 
in Qatar using 18 (Inter Simple 
Sequence Repeat) ISSR markers.

MATERIALS AND METHODS
Plant materials
Forty seven date palm samples 
representing 15 cultivars from 
two gene bank collections (Rodat 
Alfaras Germplasm field and 
Germplasm field of Qatar Univer-
sity Experimental farm) were 
collected. 29 samples represent-
ing 11 varieties were collected 
from Rodat Alfaras Farm. Eight-
een samples including six varieties 
were collected from Qatar Univer-
sity Experimental Farm (Table 1).

DNA extraction 
DNeasy Plant Mini kit (Qiagen) 
was used to extract DNA from 
the Qatari Date palm leaf samples 
according to the manual instruc-
tions of the kit (DNeasy Plant 
Handbook). Obtained DNAs were 
quantified and qualified by using 
agarose gel electrophoresis. Two 
µl of DNA from each sample were 
applied to 0.85 % Agarose gel and 
electrophoreses was done at 100V 
for 30 min. The gels were stained 

in Ethidium bromide and visual-
ized under UV light.
PCR amplification and ISSR assay
A total of 18 primers were tested 
to amplify the isolated DNA. These 
primers listed in Table 2, and their 
composition has been arbitrarily 
established. For PCR amplifica-
tions, a 25 μl reaction mixture was 
used and it contained between 20 
and 30 ng of total cellular DNA (1 
μl), 60 pg of primer (1 μl), 2.5 μl of 
10X Taq DNA polymerase reac-
tion buffer, 1.5 unit of Taq DNA 
polymerase (Quantum-Appligène, 
France) and 200 mM of each dNTP. 
. Amplifications were performed 
in a GeneAmp PCR System 9700 
Thermocycler, with the following 
conditions: a denaturation step 
of 5 min at 95°C followed by 35 
cycles of 30 s at 95°C, 90 s at 52 
- 60°C and 90 s at 72°C, and a 
final extension step at 72°C for 7 
min. The amplified DNA fragments 
were separated on 1.5 % agarose 
gel and stained with ethidium 
bromide. The amplified pattern 
was visualized on a UV transillumi-
nator and photographed using Gel 
documentation system. 

Data analysis
Bands were precisely measured 
by Gel documentation System 
software and scored for each 
genotype. Each reproducible poly-
morphic DNA band at particular 
position on the gel was treated as 
a separate character and scored as 
present (1) or absent (0) to gener-
ate a binary data matrix. 
Data were then computed with 
the SPSS program to produce a 
genetic distance matrix which 
assesses the similarity between 
any two populations on the basis 
of the number of generated bands 
using Jaccard’ s similarity coeffi-
cient (Jaccard 1908). 
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RESULTS AND DISCUSSION
Total of 18 (Inter Simple Sequence 
Repeat) ISSR single primers 
were used to amplify DNA frag-
ments using genomic DNA of the 
15 samples. First screening was 
done to test the ability of these 
primers to amplify clear bands 
using Date palm genomic DNA. 
All the18 ISSR primers success-
fully produced clear bands in the 
first screening. Then, each primer 
was used separately to genotype 
the whole set of 15 Date palm 
samples (An example is shown 
in Figure 1). Total of 4794 bands 
were generated using the 18 ISSR 
primers for the 15 Date palm date 
palm cultivars. On average, each 
primer generated 400 bands. The 
number of amplified bands varied 
from cultivar to cultivar. The high-
est number of bands was obtained 
using Primers 2, 5 and 12 for the 15 
cultivars, while the lowest number 
of bands was obtained by Primers 
1, 7 and 8 where they produced 
only 329 bands. However, variation 
within each individual cultivar as 
number of polymorphic fragments 
was considerably smaller than the 
inter-specific variation among the 
studied cultivars.
Interestingly, thirty distinct unique 
bands were obtained to repre-
sent nine date palm cultivars. 
Four out of seven different sizes 
bands obtained from primer 3 
were appeared in Hatamy, Barhee, 
Khadraway, and Thuri. Each band 
represents one cultivar. In the 
other hand, some cultivars could 
be represented with single bands 
amplified with different primers. 
For example, Zahidi was repre-
sented with single bands obtained 
from Primer 4, 5 and 15 in 185, 
302 and 155 bp, respectively. Six 
cultivars (Hatamy, Helaly, Sheshy, 
Khadrawy and Thuri) had two 

unique single bands from two 
different primers. However, one 
unique single band was shown 
in Succary, Abu Main, Barhee, 
Naboot Saif and Khanezy.
Band pattern data was converted 
into a binary data and was analyzed 
using SPSS program to calculate 
similarity coefficient values accord-
ing to Jaccard (1908). A similarity 
matrix between Qatari date palm 
cultivars showed an average simi-
larity coefficient range from 0.000 
to 0.750. The cultivars studied here 
were highly divergent at the DNA 
level. The highest similarity coeffi-
cient value was observed between 
KHUSH ZABAD and KHANEZY 
cultivars (0.750) which seem to be 
the nearest two varieties and can 
be closely regrouped. The follow-
ing nearest two cultivars are found 
between ABU-MAIN and SHESHY. 
All the other cultivars displayed 
low levels of similarity but still 
were grouped with each other.
The Jaccard similarity coefficient 
matrix was computed to cluster 
the data and to draw the precise 
relationships among the fifteen 
studied Qatari date palm geno-
types. The Dendrogram shown in 
Figure 2, illustrates the divergence 
between the studied Qatari date 
palm cultivars and suggests their 
tree branching.
Hatamy cultivar was in a separate 
far group compared to the rest of 
cultivars. ABU-MAIN and SHESHY; 
HELALY and KHALAS may consti-
tute paired clusters (Fig. 2).
DNA markers are powerful tool to 
provide information on the relat-
edness of various clones or varie-
ties that are difficult to distinguish 
morphologically, thus helping in 
the management of plant acces-
sions and in breeding programs. 
Simple Sequence Repeat DNA 
markers (SSR, or microsatellite 

markers) is considered the method 
of choice due to their abundance, 
polymorphism and reliability 
compared to other types of DNA 
markers. However, it was only with 
the development of SSR mark-
ers for date palm (Billotte et al., 
2004) that reliable, co-dominant 
and comparable molecular data 
on date palm populations could be 
generated.
The highest levels of polymor-
phism for ISSRs system compare 
to other systems also reported in 
previous studies (Belaj et al., 2003; 
Russel et al., 1997; Gomes et al., 
1998; Maguire et al., 2002; Palombi 
and Damiano, 2002; Rajora and 
Rahman, 2003; Ferreria, et al. 
2004). This high level of polymor-
phism, associated with SSR mark-
ers, is to be expected because of 
the unique mechanism responsible 
for generating SSR allelic diversity 
by replication slippage. Replication 
slippage is thought to occur more 
frequently than single nucleotide 
mutations and insertion\deletion 
events, which generated the poly-
morphisms detected by RAPD 
analysis (Powell et al., 1996). The 
co-dominant nature of SSR mark-
ers also permits the detection of 
a high number of alleles per locus 
and contributes to higher levels 
of expected heterozygosity being 
reached than would be possible 
with RAPD markers. 

CONCLUSION
In this study, ISSR markers have 
been used to assess the molec-
ular characterization and the 
phylogenic relationships of Qatari 
date palm cultivars. Our results 
provide evidence of a genetic 
diversity among the studied 
Qatari date cultivars and the abil-
ity of SSR markers to detect the 
genetic diversity in date palm. 
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We may conclude that all date-
palm ecotypes are interrelated 
in spite of their agronomic diver-
gence. Genetic similarities and 
Dendrogram could re-group the 
Qatari date palm cultivars in a way 
that one cultivar (Abu Main) was 
excluded from the group due to its 
dissimilarity with the other culti-
vars. Two cultivars (Barhee and 
Sultana) were much closed and 
could be considered as they came 
from one origin. Some cultivars 
were grouped in different similar 
pairs.
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Figures:

Figure 1. Example of ISSR polymorphism banding patterns in a subset of 15 Qatari date palm genotypes using 
primers # 10. M: 50 bp. Standard ladder marker; Lanes (1-15): Qatari Date palm genotypes described in Table 1.
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Figure 2. Dendrogram of 15 Qatari date-palm culti-
vars based on Jaccard genetic similarity coefficient 
using ISSR data. 1. ZAHIDI, 2. HATAMY, 3. HELALY, 4. 
KHALAS, 5. SUCCARY, 6. ANBARA, 7. ABU-MAIN, 8. 
SHESHY, 9. BARHEE, 10. SULTANA, 11. NABOOT-SAIF, 
12. KHADRAWY, 13. KHUSH ZABAD, 14. KHANEZY and 
15. THURI.

Tables

Table 1: Names of the studied fifteen Qatari Date Palm 
genotypes

No. Name

1 ZAHIDI

2 HATAMY

3 HELALY

4 KHALAS

5 SUCCARY

6 ANBARA

7 ABU MAIN

8 SHESHY

9 BARHEE

10 SULTANA

11 NABOOT SAIF

12 KHADRAWY

13 KHUSH ZABAD

14 KHANEZY

15 THURI

Table 2: List of ISSR primers used in this study.

No. Name Sequence Ann. Temp 

1 814 (CT) 8TG 55° C

2 844A (CT) 8AC 54° C

3 17898A (CA)6AC 42° C

4 17898B (CA)6GT 42° C

5 17899A (CA)6AG 42° C

6 17899B (CA)6GG 44° C

7 HB8 (GA)6GG 44° C

8 HB9 (GT)6GG 44° C

9 HB11 (GT)6CC 44° C

10 HB12 (CAC)3GC 42° C

11 844B (CT)8GC 54° C

12 HB10 (GA)6CC 44° C

13 HB13 (GAG)3GC 38° C

14 HB14 (CTC)3GC 38° C

15 HB15 (GTG)3GC 38° C

16 TA-1 (AG)10C 62° C

17 TA-2 (CT)10G 62° C

18 TA-3 (AGG)6 62° C
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ABSTRACT

Pakistan has remarkable position 
in dates production and export 
in the world and has very rich 
date palm varietal structure. Date 
palm is traditionally propagated 
by vegetative means because of 
seeds heterozygosity. Work on 
propagation of date palm through 
tissue culture is being done since 
long back using various explants 
and techniques. The Date Palm 
Research Institute (DPRI), Shah 
Abdul Latif University (SALU), 
Pakistan has developed an effi-
cient protocol for rapid and large 
scale in vitro propagation of valu-
able Pakistani date palm cultivars 
using Inflorescence explants.

Immature inflorescences of date 
palm initially washed with low 
torrent of current tap water 
and then 30% NaOCl2 solu-

tion for surface sterilization, 
spikelets were cut into the 2-3 
cm small pieces and cultured 
on modified Murashige and 
Skoog (MS) medium supple-
mented with 0.1 mg l-1 2, 4-D + 
0.1 mg l-1 IAA + 5.0 mg l-1 NAA 
for initiation and establishment 
of cultures. Somatic embryos 
were subjected to multiplication 
medium involved 0.1 mg l-1 NAA 
+ 0.05 mg l-1BA. Rooting was 
achieved using quarter strength 
MS medium containing 0.1 mg l-1 
NAA without Activated Charcoal 
(AC) initiatialy and then with 3 
g l-1 AC. Strong rooted plantlets 
with 2-3 leaves were transferred 
to pots contained sand and peat-
moss mixture (1:1 v/v) with more 
than 95% success in acclimatiza-
tion. The acclimatized plants with 
at least one compound leaf were 
shifted to the open field condi-
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tions. High multiplication effi-
ciency and survival percentage 
ensure the efficacy of the proto-
col developed for the production 
of elite cultivars of date palm of 
Pakistan.

INTRODUCTION

Pakistan always ranked among 
top 6 dates producing coun-
tries in the world and one of the 
strongest contenders among 
the countries claiming place of 
the date palm origin. Pakistan, 
particularly Khairpur (Sindh) and 
Makran (Balochistan) districts 
have very rich date palm vari-
etal structure. Khairpur district 
(located in northern Sindh) is 
famous for its bountiful harvest 
of dates and often referred to as 
“city of date palm” and “biodiver-
sity center of dates” having more 
than 300 varieties (Mahar, 2007; 
Markhand et al., 2010). Almost 
85% of the Sindh dates produced 
only in Khairpur district (Jatoi et 
al., 2009).

The Date palm (Phoenix dacty-
lifera L.) can be propagated natu-
rally through seeds or offshoots 
and by Plant tissue culture arti-
ficially. Date palm Propagation 
by seeds always brings Hetero-
zygosity due to its dioecious 
nature. While using offshoots for 
commercial propagation facing 
limitation of offshoot availability 
and source of spreading diseases 
in case if the offshoots taken from 
infected trees. 

A huge number of individual 
efforts of tissue culture of date 
palm from both dates producing 
& non dates producing countries 
have been reported, particularly 
from UAE, Egypt, Saudi Arabia, 

Algeria, Morocco, Tunisia, Paki-
stan, Iraq, Oman and few from 
Nigeria, Sudan, Spain, USA etc., 
but are limited to callus, somatic 
embryogenesis, multiplication, 
rooting and only few succeeded 
to acclimatize plants. At present, 
a number of public and private 
sector laboratories concerned 
with date palm micropropaga-
tion on commercial scale such as; 
Date palm Developments (UK), 
Al-Rajhi tissue culture laboratory 
(Saudi Arabia), Al-Ain Univer-
sity date palm tissue culture 
laboratory (UAE), Marrionet 
G.F.A (France), Rahan Meristem 
(Israel), Sapad tissue culture date 
palm company (Saudi Arabia), 
Domaine Agricole el bassatine 
(Morocco), date palm research 
center (Oman), Green Cost nurs-
eries, Fujairah (UAE), Al-Wathba 
Marrionet (Iran) producing thou-
sands of tissue cultured plants 
annually (Zaid et al., 2011; Rajmo-
han, 2011; Jatoi, 2013).

Usage of the offshoots derived 
explants in tissue culture of date 
palm has been practicing since 
decades. Afterwards, the poten-
tial of inflorescence explants have 
been tested to develop direct 
(Abul-Soad et al., 2004) and indi-
rect somatic embryos (Drira and 
Al-Sha’ary, 1993; Abul-Soad et al., 
2005) of date palm. Inflorescence 
explants have many advantages 
over worldwide frequently used 
shoot tip explants for date palm 
micropropagation such as: no or 
less bacterial contamination, no 
browning, short production cycle 
and possibility to produce rare 
male and elite female cultivars of 
date palm in case of no offshoots 
availability (Bhaskaran and Smith, 
1992; Abahmane et al., 1999; Feki 

and Drira, 2007; Zaid et al., 2007; 
Abul-Soad and Mahdi, 2010; 
Abul-Soad, 2011; Jatoi, 2013). 

The micropropagation of elite 
local and international market-
able varieties in Pakistan is need 
of the day. The efforts have been 
made for few decades through 
dispersed trials in the coun-
try to produce date palm plants 
by tissue culture technology. 
However, limited success has 
been achieved and trials weren’t 
fruitful on large scale (Qureshi 
and Rashid, 1993; Rashid and 
Qureshi, 1994; Hussain et al., 1995; 
Qureshi et al., 1997; Hussain et al., 
2001; Khan and Bibi, 2012). 

The Date Palm Research Institute 
(DPRI), SALU, Khairpur, Pakistan 
is working on several aspects of 
date palm including propagation 
of local and international varieties 
through tissue culture using shoot 
tip and Inflorescence explants. 
Plant tissue culture laboratory 
of DPRI has established cultures 
of many elite varieties of Date 
Palm in the lab for commercial 
production range from juvenile 
to rooting stage and shifted more 
than 4000 tissue cultured date 
palm plantlets of various variet-
ies to Glass house (Markhand, 
2009; Abul-Soad and Mahdi, 
2010; Abul-Soad, 2011). Produced 
plants were shifted successfully 
into field conditions for field and 
fruit evaluation (Jatoi, 2013).

MATERIAL AND METHODS

This work was carried out in the 
Biotechnology Lab. of Date Palm 
Research Institute, Shah Abdul 
Latif University, Khairpur, Sindh, 
Pakistan in 2007 - 2013. The 
protocol was done as under: 
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Plant Source

The immature inflorescences 
were excised from the mother 
trees of different date palm culti-
vars namely Gajar, Kashoo wari 
and Dedhi (Fig. 1) from Khairpur, 
Sindh, Pakistan in early spring. 
The excised inflorescences were 
kept in clean plastic cover and 
handled carefully from an open 
field to the laboratory. 

Surface Sterilization & 
Explant Preparation

The intact spathes were dipped 
into fungicide solution (2 grams l-1 
Topsin M 70) for 30 seconds only 
without any shaking followed by 
washing under current tap water 
for 30-60 seconds only. 30% 
Sodium Hypochlorite (NaOCl) 
solution was used as surfactant 
for 5 minutes and washed three 
times with sterilized distilled 
water for 30-60 seconds without 
shaking.

After sterilization, the outer 
protective sheath or cover was 
removed carefully without any 
damage to the spikes inside. The 
spikes were cut from their bases 
and cultured directly if 3-4 cm 
in length while longer spikelet 
were cut and divided in to 2-3 
cm each of which possessed 2-4 
immature florets and laid in such 
a way that the entire explant is in 
contact with the surface of nutri-
ent medium. 

Cultural Conditions

All cultured explants were incu-
bated in a controlled growth 
room at 25 ± 2ºC under full dark-
ness and re-cultured about 3-4 
weeks on same initiation medium 
as mentioned in Table 1. Well-
responded explants were trans-
ferred on to maturation medium 

for 1-2 re-cultures. Matured and 
early differentiated explants 
under darkness were shifted onto 
differentiation medium under 
light conditions for 1-2 re-cultures. 
Subsequently the differenti-
ated cultures were shifted to the 
multiplication medium to acquire 
desired number of shoots and 
then the elongated shoots were 
detached from multiplication 
stage and subjected to rooting 
medium. The individual plantlet 
with 2-3 leaves and thickened 
adventitious roots were selected 
and shifted to the glass house for 
acclimatization (Fig. 2).

Acclimatization

The acclimatization protocol 
of date palm was followed as 
described by Abul-Soad (2011). 
Plantlets were taken out from test 
tubes and the roots were gently 
washed in Luke-warm distilled 
water to remove any residual 
gel or medium. Before plant-
ing, plantlets were immersed in 
0.5% (w/v) fungicide solution 
for 5 minutes. The plants were 
placed into 250 mm plastic pots 
containing soil mixture 1:1 of wash 
sand: peat moss (v/v) with little 
amount of Perlite. Plants kept 
under natural day light and high 
relative humidity (90-95%) using 
a cover of white polyethylene 
sheet for one week and removed 
gradually to develop the plants 
under greenhouse conditions. 
The plants were watered once a 
week and sprayed with the fungi-
cide if needed. 

RESULTS AND DISCUSSION

The current study was conducted 
to achieve successful large scale 
micropropagation protocol of 
date palm using inflorescence 
explants. No browning and bacte-

rial contamination observed 
during initiation phase and all 
spike explants responded well 
to the starting nutrient medium. 
Shining globular creamy struc-
tures formation was obtained 
within 2 months through 1-2 
re-cultures. Maturation of initial 
structures occurred within 2-3 
months through 2-3 re-cultures. 
After the differentiation process, 
three types of cultures were 
obtained e.g. embryogenic callus, 
somatic embryos and green 
shoots. Somatic embryos can 
be generally divided into two 
categories. First category is the 
individual somatic embryos and 
second is a cluster of embryos 
(multiple embryos). The growth 
behavior of the individual embryo 
is to grow vertically to produce 
more leaves and roots while the 
multiple embryos is usually prolif-
erating to additional shoots and 
somatic embryos which suits the 
multiplication stage. 

In the first subculture of multi-
plication stage, 110, 24 & 70 jars 
were having embryogenic callus 
in cvs. Kashoo wari, Gajar & 
Dedhi, respectively. While, with 
38 jars having multiple embryos 
cv. Kashoo wari appeared the 
only variety produced embryos. 
However, 28, 2 & 17 jars of cvs. 
Kashoo wari, Gajar & Dedhi were 
appeared with shoots respec-
tively (Table 2). All of these 
cultured were transferred onto 
the proliferation medium (Table 1). 
The embryogenic callus exposed 
high morphogenetic potenti-
ality to differentiate to intact 
somatic embryos. During this 
process very little callus forma-
tion was occurred till subculture 
7 of multiplication stage where 
the callus jars decreased to 5, 0 
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& 6 jars in cvs. Kashoo wari, Gajar 
& Dedhi respectively. While, with 
111 and 408 jars of embryo and 
shoot cv. Kashoo wari produced 
prominent number of cultures 
as compared to cv. Gajar (44 
embryo and 119 shoot jars) and 
cv. Dedhi (31 embryo and 86 
shoots jars). During multiplication 
stage some shoots were growing 
up and reached to an appropri-
ate height for rooting stage and 
subsequently subjected to the 
rooting medium (Table 1). It was 
observed that removing the initial 
roots completely or trimming 
to 1-2 mm enhanced thicker-
white adventitious root forma-
tion. Leaving the primary roots 
without trimming during rooting 
stage inhibited the adventitious 
roots formation which is impor-
tant for the further growth in the 
acclimatization stage (Abul-Soad 
and Jatoi, 2014). 

Finally, all callus and embryos 
differentiated into shoots and 
rooted plantlets on rooting 
medium. Where number of shoots 
and plantlet were reached at 419 
and 773 in cv. Kashoo wari, 299 
and 295 in cv. Gajar, and 50 and 
257 in cv. Dedhi, respectively. 

The shoot jars increased from 28, 
2 & 17 in subculture 1, then 408, 
119 & 86 in subculture 7, and 419, 
299 & 50 in subculture 12. Each 
jar maintained 20-30 shoots, 5 of 
them at least in the size of rooting 
stage while 1325 plantlets were in 
rooting stage in sub culture 12. It 
is quite important to mention that 
no any study has been conducted 
on these date palm cultivars 
before and offshoots were only 
the source of traditional propaga-
tion method in the region. 

Rooting quality of the ex vitro 
plantlets of date palm was the 
vital factor increased the survival 
percentage in the greenhouse. 
Most of the reports indicated 
low survival percentage 25-35% 
during acclimatization stage 
rather than it used to be a big 
obstacle in the whole micro-
propagation protocol (Abul-Soad 
et al., 1999; Hegazy et al., 2006; 
Taha et al., 2007). But in current 
study and based on the utilization 
of high sugar concentration, AC 
after adventitious roots formation 
and proper handling for the plant 
material, the survival percentage 
reached more than 95%. The used 
soil bed was a simple mixture of 
washed sand and peat-moss (1:1 
ratio) with little amount of perlite. 
The acclimatized plants with at 
least one compound leaf were 
shifted to the field conditions 
(Fig. 3-5). High multiplication effi-
ciency and survival percentage 
ensure the efficacy of the proto-
col developed for the production 
of elite cultivars of date palm of 
Pakistan.

References

Abahmane, L., M. Bougerfaoui 
and M. Anjarne. 1999. Use of 
tissue culture techniques for date 
palm propagation and rehabilita-
tion of palm groves devastated 
by bayoud disease. Proceeding of 
International Symposium on Date 
Palm, Assiut University, Assiut, 
Egypt. 9-11 Nov. pp. 385- 388. 

Abul-Soad, A.A and M.A. Jatoi. 
2014. Factors are affecting in 
vitro rooting of date palm (Phoe-
nix dactylifera L.). Pak. J. Agri. 
Sci., Vol. 51(2). In press. 

Abul-Soad, A.A. 2011. Micropropa-
gation of date palm using inflores-

cence explants. In: Jain, S.M., J.M. 
Al-Khayri and D.V. Johnson (Eds.). 
pp. 91-118. Date Palm Biotechnol-
ogy, Springer, Dordrecht.

Abul-Soad, A.A. and M.S. Mahdi. 
2010. Commercial production of 
tissue culture date palm (Phoenix 
dactylifera L.) by inflorescence 
technique. J. Gen. Eng. Biotech. 
8(2):39-44.

Abul-Soad, A.A., I.A. Ibrahim, N.R. 
El-Sherbeny and S.I. Baker. 1999. 
In vitro and ex vitro optimization 
for rooting and acclimatization 
of date palm. Proceedings of the 
First International Conference in 
Egypt on Plant Tissue Culture and 
Its Application, 12-14 September, 
Egypt. pp. 227-241.

Abul-Soad, A.A., I.A. Ibrahim, N.R. 
El-Sherbeny and S.I. Baker. 2004. 
Improvement and characteriza-
tion of somatic embryogenesis in 
date palm (Phoenix dactylifera L.). 
Proceedings of the International 
Conference of Genetic Engineer-
ing & its Applications, The Egyp-
tian Society of Genetics and Suez 
Canal University, Sharm-El Sheikh 
City, South Sinai, Egypt. 8-11 April 
2004. pp. 359-373.

Abul-Soad, A.A., N.R. El-Sher-
beny and S.I. Baker. 2005. Date 
palm (Phoenix dactylifera L. cv. 
Zaghloul) propagation using 
somatic embryogenesis of female 
inflorescence. Proceedings of 
the 3rd Conference on Recent 
Technologies in Agriculture, 14-16 
November 2005, Cairo University, 
Egypt. 3: 423-441.

Bhaskaran, S. and R.H. Smith. 1992. 
Somatic embryogenesis from 
shoot tip and immature inflores-
cence of Phoenix dactylifera cv. 



58  KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

Barhee. Plant Cell Reports, 12: 
22-25.

Drira, N. and A. Al-Sha’ary. 1993. 
Analysis of date palm female 
floral initials potentials by tissue 
culture. Third Symposium on 
Date Palm, King Faisal Univer-
sity, Al-Hassa, Saudi Arabia. pp. 
161-170.

Feki, L. and N. Drira. 2007. Devel-
opment of an efficient plant 
regeneration system for date 
palm. Fourth Symposium on 
Date Palm. King Faisal University, 
Al-Hassa, Saudi Arabia.

Gamborg, O.L., R.A. Miller, and 
K. Ojima. 1968. Nutrient require-
ments of suspension cultures of 
soybean root cells. Exp. Cell Res. 
50: 151-158. 

Hegazy, A.E., O.A. Kansowa, A.A. 
Abul-Soad and M.I. Nasr. 2006. 
Growing behaviors of ex vitro 
date palm plants after accli-
matization. Proceedings of the 
2nd International Conference of 
Genetic Engineering & Its Appli-
cations, 14-17 November 2006, 
Sharm El-Sheik City, South Sinai, 
Egypt.

Hussain, I., H. Rashid, A. Muham-
mad and A. Quraishi. 2001. In 
vitro multiplication of date palm. 
Proceedings of Second interna-
tional conference on Date palm, 
Al-Ain, UAE. pp. 432-438.

Hussain, I., M. Ahmad and A. 
Quraishi. 1995. Effect of explant 
source on in vitro regeneration 
of plants through tissue prolifera-
tion in Phoenix dactylifera L. cv. 
Fusli. Pakistan Journal of Botany, 
27(1): 101-104.

Jatoi, M.A. 2013. In vitro rooting 
and acclimatization of date palm 

(Phoenix dactylifera L.) plantlets. 
M.Phil Thesis, Dept. of Botany, 
Shah Abdul Latif University, 
Sindh, Khairpur, Sindh, Pakistan.

Jatoi, M.A., Z. Markhand and N. 
Solangi. 2009. Dates in Sindh: 
facts and figures. Proceedings of 
the International Dates Seminar, 
28 July 2009, Date Palm Research 
Institute, Shah Abdul Latif Univer-
sity, Khairpur, Pakistan. pp. 59-71.

Khan, S. and T. Bibi, 2012. Direct 
shoot regeneration system for 
Date palm (Phoenix dactylifera L.) 
cv. Dhakki as a means of micro-
propagation. Pak. J. Bot., 44(6): 
pp. 1965-1971.

Mahar, A.Q. 2007. Post-harvest 
studies of different varieties of 
Date Palm (Phoenix dactylifera 
L.) fruits, their protection, iden-
tification, processing and preser-
vation at district Khairpur, Sindh, 
Pakistan. Ph.D Dissertation, Date 
Palm Research Institute, Shah 
Abdul Latif University, Khairpur, 
Sindh, Pakistan.

Markhand, G.S. 2009. Activities 
of Date Palm Research Institute 
(DPRI). 2009. Proceedings of the 
International Dates Seminar, 28 
July 2009, Date Palm Research 
Institute, Shah Abdul Latif Univer-
sity, Khairpur, Pakistan. pp. 1-32.

Markhand, G.S., A.A. Abul-Soad, 
N.A. Kanhar and A.A. Mallah. 2010. 
Fruit characterization of Pakistani 
dates. Pakistan Journal of Botany, 
42:6. pp. 3715-3722.

Murashige, T. and F.A. Skoog. 
1962. A revised medium for 
rapid growth and bioassays with 
tobacco tissue cultures. Physio. 
Planta. 15:473-479.

Quraishi, A. and H. Rashid. 1993. 
Establishment of long term 
embryogenic cultures in date 
palm. Pakistan Journal of Agri-
cural Research. vol. 14(4).

Quraishi, A., I. Hussain, M. Ahmed, 
H. Rashid and M. Latif. 1997. 
Sustained multiplication of long 
term embryogenic cultures of 
date palm and their field perfor-
mance. Pakistan Journal of 
Botany, 29:1 pp. 135-141.

Rajmohan, K. 2011. Date palm 
tissue culture: A pathway to 
rural development. In: Date 
Palm Biotechnology. Jain, S.M., 
Al-Khayri, J.M., Johnson, D.V. 
(Eds.) Springerlink. Netherland. 
pp 1-3.

Rashid, H. and A. Quraishi. 1994. 
Micropropagation of date palm 
through tissue culture. Pakistan 
Journal of Agricultural Research. 
Vol: 15(1).

Taha, H.S., M.M. Hassan and M.K. 
El-Bahr. 2007. Micropropagation 
of some Egyptian date palm dry 
cultivars, 1- Maturation of somatic 
embryos. Arab J. Biotech., Vol. 10, 
No.2:333-340.

Zaid, A., B. El-Korchi and H.J. 
Visser. 2011. Commercial date 
palm tissue culture procedures 
and facility establishment. In: Jain. 
S.M., J. M. Al-Khayri and D.V. John-
son (Eds,). Date Palm Biotech-
nology, Springer, Dordrecht. pp. 
137-180. 

Zaid, A., H.H. Al Kaabi, B. El Korchi. 
2007. Large scale in vitro propa-
gation of a rare and unique male 
date palm (Phoenix dactylifera) 
using inflorescences technique. 
Acta Hort 736, pp. 243-254.



59THE BLESSED TREE | MARCH  2016

Table 1: Nutrient media composition for Inflorescence protocol and its sequence (Abul-Soad and Mahdi, 2010) 

Medium
Composition (mg l-1)

Salts Additives Auxins Cytokinins

Initiation Macro of B5z+ 
Micro of MSy

30000 Suc.x + 2200 Agar + 1400 Gel + Vit.w of 
MS + 170 KH2PO4 + 100 Glutamine + 40 Ad.v

0.1 2,4-D + 
0.1 IAA + 
5.0 NAA

---

Maturation Macro of B5+ 
Micro of MS

30000 Suc. + 2200 Agar + 1400 
Gel + Vit. of MS + 170 KH2PO4 + 100 
Glutamine + 40 Ad. + 1500.0 ACu

5.0 2,4-D 1.0 2iP

Differentiation MS 30000 Suc. + 2200 Agar + 
1400 Gel + Vit. of MS 0.1 NAA 0.1 Kinetin

Multiplication MS 30000 Suc. + 2200 Agar + 
1400 Gel + Vit. of MS 0.1 NAA 0.05 BA

Rooting ¼ MS
50000 Suc. + 2200 Agar + 1400 Gel 
+ Vit. of MS + 0.1 Ca-panthothianate 
+ with & without 3000.0 AC

0.1 NAA ---

zB5: Gamborg et al. (1968) nutrient medium. yMS: Murashige and Skoog Medium (1962). xSuc.: Sucrose. vVit.: Vita-
mins. wAC: Activated Charcoal. uAd.: Adenine sulfate. 

Table 2: production capacity of three different cultivars of date palm from a single inflorescence after 1, 7, 12 
subcultures during the multiplication and rooting stages.

Variety
Sub 1* Sub 7 Sub 12

Callus Embryo Shoot Total Callus Embryo Shoot Total Shoot Plantlet Total

Kashoo wari 110 38 28 176 5 111 408 524 419 773 1716

Gajar 24 --- 2 26 --- 44 119 163 299 295 757

Dedhi 70 --- 17 87 6 31 86 123 50 257 430

General Total 204 38 47 289 11 186 613 810 768 1325 2903

*Sub 1 considered during multiplication stage.

Each culture vessel (350 ml jar or 250 × 25 mm long tube) contained 1 gram of callus, or 10 embryos or shoots in 
average. Each long tube contained 1 intact plantlet with shoot-root system.

Fig. 1 The fruit of studied cultivars used for micropropagation

Gajar Kashoo wari Dedhi
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Fig. 2. Different growth stages of date palm micropropagation 
using Inflorescence explants in DPRI. A. Inflorescence Spikelets 
B. Initiation stage C. shoots cluster with somatic embryos D. 
shoots elongation E. Multiplication stage E. Rooting stage.

Fig. 3. Date palm plantlets 
acclimatization process 
in DPRI Glass house.

Fig. 5. Tissue culture derived 
date palm plants in field 
conditions, DPRI, SALU, 
Khairpur, Pakistan.

Fig. 4. Tissue cultured date palm 
with compound leaves ready to 
be shifted to field conditions.
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ABSTRACT 

Establishment and develop-
ment of embryogenic suspension 
cultures in date palm (Phoenix 
dactylifera L.) cultivars, namely 
Bouskri (BSK) was implemented 
using liquid medium with BAP 
(0.3mg/l) and 2, 4-D (0.1mg/l). 
Detailed morphological obser-
vations have revealed that the 
cells destined to become somatic 
embryos divided into spheri-
cal proembryos (globular stage) 
within 7-15 days, with subsequent 
conversion globular stage to elon-
gation stage after 17 days and 
cotyledonary stage after 27 days 
of suspension cultures.

Effects of activated charcoal and 
glutamine in production of somatic 
embryos were studied. Activated 
charcoal (AC) used at 0.15%, 
improved growth rate somatic 

embryos and decreased tissue 
and medium browning, charcoal 
has significantly reduced pheno-
lics and peroxidase activity in 
comparison with medium without 
charcoal. Addition of gultamine 
(100 mg/l) to the somatic embryo 
culture medium led to decreased 
peroxidase activity and increased 
proteins content in comparison 
with medium without glutamine.

Somatic embryos were conducted 
on MS liquid medium diluted a 
half without plant growth regu-
lator and transferred after on MS 
solid medium led to improvement 
of the germination rate to (32%).

Key words: Date palm; somatic 
embryogenesis; suspension 
culture; activated charcoal; gluta-
mine; phenolics; peroxidases.
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1-INTRODUCTION:

Somatic embryos have been used 
as a model system to understand 
the mechanisms regulating plant 
embryogenesis, being an alterna-
tive for the propagation of plants 
with high rates of multiplication, 
with relevance in tree improve-
ment programs (Anjaneyulu et al., 
2004). In the case of date palm, a 
regeneration protocol via somatic 
embryogenesis in liquid medium 
has been established (Fki et al., 
2003; Zouine and El Hadrami 
2007; Abohatem et al., 2011). This 
protocol allows the production 
of a large number of individual 
somatic embryos (SE) of uniform 
physiological and growth charac-
teristics and with synchronized 
development (Abohatem et al., 
2011).

During the somatic embryogene-
sis in date palm (P. dactylifera), AC 
had been employed in every stage. 
For callogenesis and embryogen-
esis 0.15 g/l was employed. For 
embryo maturation and germina-
tion 0.25 g/l were used along with 
MS medium (Zouine et al., 2005). 
AC induced somatic embryogen-
esis was also reported in Phoenix 
dactylifera L. by Fki et al. (2003), 
where the presence of 0.3 g/l AC 
in liquid medium resulted in the 
differentiation of large number of 
SEs.

Amino acid enrichment of the 
culture medium increased the 
number of regenerated embryos 
as well as storage protein accu-
mulation and their conversion rate 
into vitro plantlets in the case of 
alfalfa (Lai et al., 1992; Stuart et 
al., 1985). Glutamine alone or in 
combination with casein hydroly-
sate and inorganic forms of nitro-

gen, has generally been used in 
the different phases of somatic 
embryogenesis (Fki, 1998; Morcillo 
et al., 1999; Garin et al., 2000). 

The objectives of this study 
were (i) to describe morpho-
logical characteristics of somatic 
embryogenesis at different devel-
opment stages from the cell 
suspension culture (ii) to compare 
the effect of activated charcoal 
and glutamine on embryogenic 
cells in suspension cultures on the 
basis of their phenolic contents, 
peroxidase activities and protein 
contents and (iii) to improve 
germination rate of date palm 
somatic embryos

2-MATERIAL AND METHODS
2-1. Establishment of 
cell suspension:

To establish the cell suspension, 
the method described by Fki et al. 
(2003), and Zouine and El Hadr-
ami, (2007) has been used in this 
study. Five hundred milligrams 
of embryogenic callus (granular 
aspect with globular embryos) 
were cut with sterile scalpel into 
small pieces (fine parts) as possi-
ble and then transferred in 50 ml 
of liquid medium in 250 ml Erlen-
meyer. The content of Erlenmeyer 
is passed through sieves with a 
500 µm mesh size and the filtrate 
is incubated on a rotary shaker 
(100 rpm) at 25 ± 2ºC under a 
16/8-h (light/dark) photoperiod. 
The liquid medium is that MS/2 
supplemented with 2,4-D (0.1 mg/ 
l), BAP (0.3 mg /l) (Abohatem et 
al. 2011).

Two factors (Activated charcoal 
and Glutamine) were tested in the 
culture medium which supple-
mented with 150 mg/l AC and 

without AC or supplemented with 
100mg/l Glutamine and without G.

2.2. Development of 
somatic embryos in cell 
suspension culture:

The development and division of 
embryogenic cell during 15 days 
from cell suspension culture was 
observed under a microscope. 
Morphological characteristics 
of somatic embryogenesis at 
different developmental stages 
(globular, elongation and cotyle-
donary) were recorded from the 
cell suspension culture during the 
induction of somatic embryogen-
esis.

2.3. Maturation and germina-
tion of somatic embryos:

Maturation and germination of 
somatic embryos are conducted 
on MS liquid medium diluted a 
half without plant growth regu-
lator for two weeks. After that 
somatic embryos are transferred 
and cultured on MS solid medium 
supplemented with NAA (0.1 
mg/l).

2.4. Extraction and analy-
sis of phenolics:

Phenolics compounds were 
extracted and analysed as 
described by El Hadrami (1995). 
Fresh somatic embryogenesis 
tissues (250 mg ) was homoge-
nized with 2ml methanol (80%) at 
4ºC and centrifuged three times 
at 7000g for 3 min, supernatants 
were recuperated each time. 100 
μl of the supernatant was added 
to Folin-Ciocalteu reagent (250 
μl ) and Sodium carbonate (20%). 
The mixture was incubated at 
40ºC for 30 min and the blue 
colour was determined at 760 
nm.



64  KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

2.5. Extraction and analy-
sis of proteins:

Total soluble proteins were 
extracted according to the 
method described by Lecouteux 
(1993). Fresh somatic embryo-
genesis tissues (250 mg) was 
homogeneneised with 2ml Tris 
maleate buffer (0.1M, PH 6.5) and 
centrifuged for 6min at 7000g. 
The supernatant was used as the 
crude proteins extract. The total 
proteins were measured by spec-
trophotometer at 595 nm accord-
ing to the method described by 
Bradford.

2.6. Peroxidase extraction, activ-
ity assays and elctrophoresis:

Somatic embryos tissues (250 
mg FW) were homogenized in 1 
ml of Tris maleate buffer pH 6.5 
(0.1M). After centrifugation at 10 
000 g for 10 min, the supernatant 
was used for enzymatic activities 
determination. Peroxidase (POX) 
activity was assayed as described 
by Baaziz et al. (1994). 

To separate peroxidase isoen-
zyme, polyacrylamide gel electro-
phoresis of soluble proteins was 
carried out according to Baaziz 
(1989). For POX staining, the gel 
was incubated for 15 min in 100 
ml of 0.1M sodium acetate buffer 
pH 5 containing 0.1g of benzidine 
and 0.1 ml 10% hydrogen perox-
ide. Gels were incubated with the 
substrates for 30 min in dark until 
dark bands appeared. 

2.7. Statistical analysis:

Results were analyzed by vari-
ance analysis (ANOVA), followed 
by SNK test at P = 0.05 level to 
compare means (SPSS, 1996). 
The number of repetitions is three 
replicates with two independent 
experiments.

3. RESULTS AND DISCUSSION
3.1. Development of 
somatic embryos:

Microscopic observation was 
carried out to describe the 
development of embryogenic 
cell during 15 days from cell 
suspension culture (Fig.1A-B). 
During the first week, single cells 
of suspension cultures divided 
and formed small clumps of cells 
(Fig. 1C) whereas after one week, 
cells were dividing actively and 
formed large clumps of cells 
(Fig. 1D). 

Similar result was observed in oil 
palm by Roowi et al. (2010) who 
showed that cell suspensions 
contained cellular aggregates 
composing of round cells with 
dense cytoplasm that were small 
in diameter (10–20 µM). Kramut 
and Te-chato (2010) described 
two types of cell aggregate, 5 to 
10 cells and more than 10 cells. 
For aggregate consisting of more 
than 10 cells, those cell showed 
dense cytoplasm whereas 5 to 10 
cell aggregate consisted of large 
vacuolar cells.

The morphological observations 
of cell suspension cultures have 
revealed that the cells destined 
to become somatic embryos 
divided into spherical proem-
bryos (globular stage) within 
7-15 days (Fig. 1E), with subse-
quent conversion globular stage 
to elongated embryos after 17 
days (Fig. 1F), cotyledonary 
embryos (Fig. 1G) were formed 
in the next 27 days and somatic 
embryos were formed in the 
next 35 days (Fig. 1H). To our 
knowledge, this is the first time 
description of the time course of 
date palm embryo formation in a 
suspension culture. 

3.2. Effect of activated charcoal 
on phenolics, proteins content 
and peroxidases activities of 
date palm somatic embryos:

To limit tissue browning that 
cause an appreciable loss of 
culture viability, activated char-
coal are commonly used in palm 
tissue culture to trap phenols 
and oxidized phenols. Activated 
charcoal used only at 150 mg/l 
improved growth rate somatic 
embryos and decreased tissue 
and medium browning (Fig.2).

The biochemical analysis showed 
that charcoal was significantly 
reduced phenolics (0.12 mg/g FW) 
in comparison with medium with-
out charcoal (0.33 mg/g FW). It 
reduced peroxidase activity from 
69.8 UE/g FW to 35.6 UE/ g FW. 
In addition, charcoal decreased 
proteins content (68.9 μg/g FW) 
in comparison with medium with-
out charcoal (77.84 μg /g FW) 
(Table 1).

Until the actual time, there was a 
little information about biochemi-
cal parameters implicated in tissue 
browning in palms and particu-
larly in date palm. The viability 
of somatic embryo is considered 
to be one of the most difficult to 
maintain. Previous works showed 
that this phenomenon is in rela-
tion with the high accumulation 
of caffeoylshikimic acids in the 
somatic embryo.

Activated charcoal was found 
to be the best antibrowning 
factor particularly during the first 
months of suspension culture. This 
result is in good agreement with 
the already known facts concern-
ing the role of this compound to 
trap phenols and oxidezed poly-
phenols in palm tissue culture 
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(Touchet et al. 1991; Teixeira et 
al., 1993, 1994; Verdeil et al., 1994; 
El Hadrami and Baaziz 1995; El 
Hadrami et al., 1995; Othmani et 
al., 2009).

3.3. Effect of gultamine on 
phenolics, proteins content 
and peroxidases activities of 
date palm somatic embryos:

The application of gultamine 
(100mg/l) to the somatic embryo 
culture medium led to decreased 
peroxidase activity ( 35.6 U E / g 
FW ) in comparison with medium 
without glutamine ( 56.8 U E / 
g FW ) and increased proteins 
content from 75.6 μg / g FW to 
87.84 μg / g FW (Table 2).

Zouine and El Hadrami (2007) 
found that the use of 2, 4-D 
(0.1 mg/ l) in combination with 
glutamine (6.7 ×10 - 4M) gives a 
significant (P < 0.05) enhance-
ment in soluble protein and 
sugars in embryogenic cultures 
of date palm. In Oil Palm somatic 
embryos, the utilisation of gluta-
mine alone or in combination with 
arginine was found to be a factor 
of enhancement of protein accu-
mulation (Morcillo et al., 1999). 

3.4. Effect of Glutamine 
and activated charcoal on 
peroxidase isoforms: 

When separated by polyacryl-
amide gel electrophoresis, perox-
idase extracts from somatic 
embryos of the date palm culti-
var BSK, showed a major migra-
tion zone with Rf value interval 
0.10-0.16 (Fig. 3), where the stain 
intensity increased with the high 
volume of embryo extract (60 µl).

Extracts with activated charcoal 
and glutamine were character-
ized by a peroxidase isoform of 
relatively high migration speed 

(Rf = 0.16). This latter diappeared 
in peroxidase extacts prepared 
from embryos cultivated on 
media without activated char-
coal and glutamine. This result 
confirms that AC and G modu-
late browning by their action on 
qualitative aspect of peroxidases. 
They induce the formation of an 
enzyme isoform, which migrates 
at Rf = 0.16 on 11% polyacrylamide 
gels. This isoform correlated with 
embryo maturation.

3.5. Somatic embryos 
germination:

When the somatic embryos were 
conducted on MS liquid medium 
diluted a half without plant 
growth regulator and transferred 
after on MS solid medium supple-
mented with NAA (0.1 mg/l) an 
improvement of the germination 
rate (32%) was obtained. Only 8% 
of germination was reached when 
embryo were transferred directly 
on MS solid medium (Fig.4). Simi-
lar result was obtained by Fki et 
al. (2003), where they showed 
a 25% germination rate of date 
palm somatic embryos on modi-
fied MS medium deprived of plant 
growth regulator.
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Tables

Table 1: Effect of activated charcoal on phenolics, proteins content and peroxidases activities of date palm 
somatic embryos 

Medium Total protein
μg / g FW

Phenols
mg / g FW

Peroxidase activity
UE / g FW

With charcoal 87.84 ± 3.6 0.12 ± 0.05 35.6±23.2

Without charcoal 77.43 ± 2.8 0.33 ± 0.04 69.8 ± 26.8
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Table 2: Effect of glutamine on phenolics, proteins content and peroxidases activities of date palm somatic 
embryos.

Medium Total protein
μg / g FW

Phenols
mg / g FW

Peroxidase activity
UE / g FW

With gultamine 87.84 ± 3.6 0.12 ± 0.05 35.6±23.2

Without gultamine 75.6± 4 0.15 ± 0.03 56.8 ± 33.7
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H
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D

Fig. 1: The morphology of 
date palm cell suspension 
culture during the induc-
tion of somatic embryo-
genesis. (A) embryogenic 
callus, (B) cell suspension 
after 7 days of culture, 
(C) small clumps of cells 
during the first week under 
×100 enlargement with 
light microscope, (D) large 
clumps of cells during the 
second week under ×100 
enlargement with light 
microscope, (E) embryo-
genic cell in globular stage 
after 14 days of culture, 
(F) conversion of globu-
lar stage to elongated 
embryos after 21 days of 
culture, (G) cotyledon-
ary embryos after 32 days 
of culture, (H) somatic 
embryo after 40 day of 
culture. Scale bar: 0.1mm.

Figures 
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With AC Without AC

Fig. 2: Effect of activated charcoal on phenolics and tissue browning in date palm somatic embryos

Fig.3: Zymogram of peroxidases extracted from somatic embryos of date palm (cultivar BSK), separated by 
polyacrylamide gel electrophoresis (11% gels) and revealed with benzidine, as substrate. Extract samples (30 
µl and 60 µl) are loaded for cultures ‘with AC and G’ (1), ‘without G’ (2) and ‘without AC’ (3). Arrow indicates 
peroxidase isoform of Rf 0.16. 
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Fig. 4: Germination of somatic embryo
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ABSTRACT

Date palm (phoenix dactylifera) is 
a very essential traditional tree in a 
country located in the arid region, 
like the United Arab Emirates 
(UAE). This tree is considered as a 
significant source of food produc-
tion and plays an crucial role 
in food security of the country. 
However, the limitations of natu-
ral water resources in conjunction 
with groundwater depletion and 
sharp growth in the UAE’s popu-
lation could create critical chal-
lenges in providing the irrigation 
requirements for such economi-
cal tree. The main purpose of this 
work is to investigate whether the 
future watering requirements of 
date palm tree could be met and 
sustained in 2030. This would 
be done through, reviewing the 
available irrigation resources and 
predicting the projected demand 
(from date palm production and 
watering requirements), which 

are required to reach food secu-
rity in the country. The conclusion 
indicates that, in the absence of 
groundwater resources, that may 
take place in 2030, if all treated 
domestic wastewater in the UAE 
“about 578 million m3/year” would 
be used only to irrigate date palm 
trees “with irrigation requirements 
about 640 million m3/year”, it 
would not be enough to cover 
the watering requirements for 
palm trees. Consequently, quick 
actions have to be done from 
decision makers through irrigation 
management and strategic plan-

ning. 

Keywords: date palm, Phoenix 
dactylifera, water scarcity, ground-
water depletion, non-conventional 
water resources, treated domes-
tic wastewater, irrigation require-
ments, population growth, food 
security, 2030, United Arab Emir-
ates (UAE).
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INTRODUCTION

Throughout history, date palm 
(Phoenix dactylifera L.) has been 
one of the most essential trees in 
the arid regions of the world. Since 
ancient times (3000 BCE), date 
fruit was one of the most oldest 
cultivars of fruit crops, which was 
most probably originated from 
the olden Mosopotamia area 
(southern Iraq) or western India 
(Wrigley, 1995). This valuable 
fruit, with high nutritional value, 
played remarkable role in sustain-
ing people’s lives in the desert 
regions (Lambiote, 1982), which 
generally characterized by harsh 
environmental conditions and 
limited natural resources (Zaid 
and de Wet, 2002). Later on, date 
cultivation was spread out from 
its source of origin to the Arabian 
Peninsula, North Africa and the 
Middle East (Nixon, 1951). In the 
eighteenth century, date palm 
tree has been introduced to new 
production regions around the 
globe, including southern Africa, 
Mexico, Australia, South America 
and the United States (Chao and 
Krueger, 2007).

The date palm (Phoenix dactylifera 
L.) is a perennial dioecious mono-
cot, belonging to the family Areca-
ceae (Al-Hooti, et al., 1997). The 
name of this tree originated from 
its fruit; “phoenix” means purple or 
red “fruit” and “dactylifera” means 
finger-like appearance of the fruit 
bunch in the Greek (Sudhersan 
and Abo El-Nil, 1999). Fully ripe 
date contains around 67% simple 
sugars, 25% water and 8% mainly 
from cellulose, pectin and vita-
mins (FAO, 1962). It provides high 
nutritional value and serves as rich 
natural energy resource, which 
makes this crop an ideal cultivar 
in arid regions, as well as, in any 

region suitable for their produc-
tion (Lambiote, 1982). Nowadays, 
production and utilization of huge 
quantities of dates are sharply 
and continuously increasing at 
commercial global level (Ismail 
et al., 2006). In reality, while the 
world population has doubled 
over the last 50 years, the world 
production of dates has increased 
around 3 times, and this trend is 
expected to continue in increas-
ing (Al-shahib and Marshall, 2003; 
Chao and Krueger, 2007). Top 
producers’ countries are Egypt, 
Iran, Saudi Arabia, Sudan and 
the United Arab Emirates (UAE), 
Pakistan, Algeria, Iraq and China 
(Ismail et al., 2006). 

In fact, palm trees flower and form 
fruit when the shade temperature 
exceeds 18 οC and 25 οC, respec-
tively (Zaid and de Wet, 2002). 
Although date palm belonging 
to the xerophyte species, survive 
under long periods of drought and 
high temperatures, and adapting 
to harsh environmental condi-
tions, however, large amounts of 
watering is required for vegetation 
growth and high quality produc-
tion yield (Furr and Armstrong, 
1956). 

In the UAE, date palm is a very 
remarkable and precious tree, 
which has strong religious, tradi-
tional and nutritional significance 
to the local community. It is one 
of the most important crops in the 
country, with many great econom-
ical and environmental values. 
Over the last three decades, date 
production in the UAE has greatly 
increased; in order to cover the 
sharp population growth and to 
reach food security in the region 
(FAO, 2008). On the other hand, 
the groundwater reservoirs, which 
are the main irrigation resource 

for date palms, have significantly 
declined (EAD, 2009). 

The main objective of this work 
is to investigate and predict, 
based on reviewing the literature, 
whether watering requirements of 
date palms in the UAE could be 
met and sustained in 2030, if the 
current production trend continue 
in increasing. Besides, this paper 
will highlight potential recom-
mendations which are crucially 
required to reach food security 
in the country, through irrigation 
management and strategic plan-
ning. 

THE SIGNIFICANCE 
OF DATE PALM 

Truly, date fruit provides natural 
resource for simple sugar, from 
glucose and fructose, which is 
easily absorbed in the human 
body. Also, date is an extremely 
rich resource for potassium and 
contains very low amounts of 
sodium. Even date seed can be 
roasted and crushed into powder 
for different applications, like, date 
coffee (Aslam et al., 2013). Besides, 
the trunk of this tree can be used 
in many applications, such as, as 
wood and fuel. Furthermore, the 
leaves can be used to make many 
products, like bags, baskets, fans, 
furniture and papers (Chao and 
Krueger, 2007). 

In medicine, date fruit has many 
potential health benefits which 
are scientifically proven, related 
to its tonic effect and antioxidant 
activities to reduce the damages 
caused by the free radicals (Aslam 
et al., 2013). Nowadays, date is 
greatly under investigation for its 
possible effectiveness on different 
illnesses, like diabetes and heart 
diseases (Ismail et al., 2006).
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In the UAE, date palm production 
is the main crop produced in the 
country (EAD, 2009), and thus 
provides great economical value 
to the farmers and land owners. 
The maximum date production 
of each tree is 70 kg, which is 
purchased by the government 
at varied prices based on the 
quality (FAO, 2008a). Different 
cultivars from date palms grow 
in UAE, such as, Khalas, Barhee, 
Fard “Fardh”, Ruzeiz “Raziz” and 
Bumaan (Ismail et al., 2006). 

Palm plantation provides diverse 
significant values in the UAE. It 
has religious, traditional and social 
importance to the local society. In 
the old times, while the life in this 
region suffers from poor life condi-
tions, date fruit was the rescuer 
and magical food resource with 
great nutritional benefits to the 
local community (Ahmed et al., 
1995; El-Behissy et al., 2001). Also, 
date palms play an essential role in 
the desert ecological system and 
provide significant environmental 
benefits for the indigenous wild-
life. Additionally, palms plantation 
are greatly effective in control-
ling the desertification and in land 
reclamation (Chao and Krueger, 
2007). For all above mentioned 
reasons, this precious tree has 
attracted a great attention locally 
and globally. 

IRRIGATION RESOURCES

The UAE is a young country, with 
total area around 82,880 km2 
and total population estimated 
to be 9,206 million in 2012 (World 
Bank, 2012). It is located in the arid 
region of the world, southern part 
of the Arabian Peninsula. It opens 
into two coasts; Gulf of Oman 
in the east and Arabian Gulf in 
the west (UAE Yearbook, 2006). 

The climate is characterized by 
very high summer temperatures 
and high humidity rate along the 
coastal areas reaching 46oC in 
average and 100% respectively 
(FAO, 1997). Although, evapora-
tion rates are high, precipitation 
rates are low and irregular, with 
average annual rainfall varies 
from 60 mm to 160 mm (MEW, 
2005). Fresh water resources in 
the county are scarce and limited 
mainly to groundwater aquifers 
(Murad et al., 2007). 

Based on above mentioned 
climatic facts, 100% of the water-
ing requirements of the agriculture 
are depending on irrigation. In the 
past, all agricultural lands were irri-
gated using traditional irrigation 
methods, such as, flood, furrow 
and aflaj systems (FAO, 2008a). 
Today, modern irrigation tech-
niques, which were introduced 
in the mid of 1980s (EAD, 2009), 
are used (localized, surface and 
sprinkler irrigation), which greatly 
contribute to save around 60% of 
the irrigation water comparing to 
the old methods (FAO, 2008a). 

Today, there are three major water 
resources in the UAE, ground-
water (4,052 million m3, 70%), 
desalinated water (950 million 
m3, 24%) and treated wastewa-
ter (319 million m3, 6%), as illus-
trated in Figure 1 (FAO, 2008a; 
FAO, 2008b). Comparing to the 
domestic and industrial sector, 
the agricultural sector alone 
consumes about 83% of the total 
water demand of the country 
(World Bank, 2013). Over time, the 
agricultural sector showed huge 
expansion; from 950 million m3 in 
1990 (Murad et al., 2007) to 3,320 
million m3 in 2010 (FAO,2013), as 
represented in Table 1. This was 
essential to cover the sharp popu-

lation growth in the UAE, which 
was extremely increased around 
40 folds in just 4 decades, from 
231,529 in 1970 to 8,441,537 in 
2010 (World Bank, 2012). Besides, 
the concept of “desert greening” 
was a great motivator to enlarge 
the agricultural sector and turn 
the arid desert into green paradise 
(EAD, 2009). 

Groundwater is the main conven-
tional water resource in the UAE, 
which is extremely used to cover 
two sectors; the agricultural and 
forestry sector (FAO, 2008a). 
Unfortunately, the high depen-
dency in this valuable resource 
and the huge consumption rates 
comparing to recharging ones 
lead to severe problems, related to 
saline water intrusion (Al-Zubari, 
1998) and the significant depletion 
in the groundwater levels by 20 to 
60 meters, creating real concerns 
that groundwater would soon dry 
out and vanish (EAD, 2009). 

Consequently, the non conven-
tional water resources have 
attracted great attention recently 
in the UAE; in order to cover the 
huge water demand, including 
seawater desalination and domes-
tic wastewater treatment (Murad 
et al., 2007). However, construc-
tion and maintenance of desalini-
zation plants are extremely costly 
(more than US$2 billion). Besides, 
they have many negative environ-
mental impacts, related to global 
warming and threat of the marine 
biodiversity (EAD, 2009). On 
the other hand, domestic waste-
water treated to high treatment 
standards, up to secondary and 
tertiary levels, could be reused 
and recycled safely at cost effec-
tive rates, thus act as an attractive 
sustainable solution to the fresh 
water scarcity (World Bank, 2011). 
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Nevertheless, since the UAE is one 
of the most wealthy countries in 
the world, from oil revenue (UAE 
Yearbook, 2010), and based on 
cultural and religious thoughts, 
treated domestic wastewater is 
not used in the country for crop 
production purposes, and used 
mainly by the forestry sector 
and for landscaping purposes 
(Murad et al., 2007; ADSSC, 2007; 
ADSSC, 2010). Although, there 
are currently increasing interest to 
start using this valuable resource 
for crop production purposes 
(EAD, 2009). 

According to many recent stud-
ies, wastewater can be used after 
adequate treatment in irrigat-
ing agricultural crops (Sheikh et 
al., 1990; Asano and Levine, 1996; 
Van et al., 2002; York et al., 2008; 
Pedreroa et al.,2010), even it can 
be used safely for drinking (Torta-
jada, 2007). Thus, it can be used 
safely for watering agricultural 
crops in the country. According to 
FAO (2010), date palm is among 
agricultural crops suitable to be 
irrigated with treated wastewa-
ter, and since this tree is the most 
important economical tree in the 
UAE, thus it will have a greater 
priority to be irrigated with the 
domestic treated wastewater 
comparing to other agricultural 
crops.

IRRIGATION REQUIRE-
MENTS, FOOD SECURITY 
AND FUTURE CONCERNS

Over the years, date palm planta-
tions and dates production have 
been dramatically increased in the 
UAE, from around 8,000 tons in 
1970 to over 50,000 tons in 2003 
(FAO, 2008b). In 2005, the total 
area of the cultivated date palm 
was estimated to be 172,000 ha 

(EAD, 2009). The main factor that 
direct this sharp increasing trend 
is the dramatic population growth 
in the country, as illustrated in 
Figure 2 (World Bank, 2012), which 
consequently requires a paral-
lel growth in dates production as 
shown in Figure 3 (FAO, 2008b); 
in order to reach food security. 
Undoubtedly, dates production 
sector will continue in increasing 
the production rates to cover the 
local and regional market needs 
(Chao and Krueger, 2007). 

Utilized traditional irrigation tech-
niques for date palms in UAE are 
mainly aflaj and groundwater 
(FAO, 2008b). Aflaj are a tradi-
tional irrigation systems which 
have high cultural values and 
had greatly supported date palm 
oases, however, currently this 
valued system has almost dried 
out. Groundwater aquifers have 
been substantially exploited by 
private farms. Unfortunately, 
water withdrawal rates from this 
valuable resource doesn’t have 
monitoring system and the farm-
ers, who are mainly uneducated 
people, have severely impacted 
groundwater levels. Resulted in 
drying out of 10% of the total wells 
and causing very high salinity 
rates, ranges from 3,500 to 23,100 
ppm, to 70% of the groundwater 
aquifers in the UAE (EAD, 2009).

Modern irrigation systems for 
palm plantations were intro-
duced at research level between 
the period 1975 and 1984, which 
include sprinkler, drip and bubbler 
systems. Costs of these irrigation 
systems have 50% subsidized 
by the government; in order to 
encourage the farmers to replace 
old techniques by the new and 
more efficient irrigation methods. 
Bubbler irrigation is mostly used 

for palm trees 3 to 4 years old and 
even used after maturity with a 
discharge of 360L/hr. This system 
is highly efficient in using irriga-
tion water with efficiency reaching 
80%. Drip irrigation is a localized 
irrigation system, which releases 
water slowly and accurately, using 
drippers that discharge in a range 
vary from 4L/hr to 24L/hr. It has 
two systems; online and inline drip 
systems. This system is greatly 
used at around 80% in the west-
ern regions (FAO, 2008b). 

As declared by EAD (2009), the 
optimum watering requirements for 
date palm is 14,800 m3/ha. Most of 
the labor working in irrigating crops, 
including palm trees, are unskilled 
and uneducated people. There-
fore, real irrigation rates exceeds 
the optimum rates and enormous 
amounts of water is discharged, 
evaporated and lost due to over 
irrigation practices given to the 
plantations in a short period of time 
(FAO, 2008b; EAD, 2009). 

As declared by the EAD (2009), 
agriculture in the UAE is “living on 
borrowed time”, including palm 
plantations. Groundwater, which is 
the main irrigation resource, would 
be vanished within the next 16 to 
36 years. The year 2030, could be 
the first year with no more supply 
from groundwater aquifers. At the 
same time, the required supply 
from groundwater resources, that 
will be needed to cover palm plan-
tations only, will reach at least 640 
million m3 in 2030, as illustrated in 
Table 2 (estimates based on EAD, 
2009). Therefore, if there will be 
no more supply from groundwater 
resources, what will be the destiny 
of the date palm trees in the coun-
try?! Which water resource can 
cope this shortage in watering 
resources? 
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At the same time, the popula-
tion, based on all socio-economic 
indicators, is expected to at least 
doubled from 5.8 million in 2007 to 
be over 12 million in 2030 (World 
Bank, 2012). Consequently, the 
required dates production needed 
to reach food security, as well as, 
palm trees watering requirements 
will be at least doubled in 2030 
comparing to 2007, as repre-
sented in Table 2, if the consump-
tion rates stayed the same as it 
was in 2007 (estimates on date 
production based on EAD, 2009). 

Similarly, available treated domes-
tic wastewater in the country, 
which is the most feasible solu-
tion comparing to desalination 
sea water and currently used only 
for landscaping, will be doubled 
in 2030 if the life style of 2007 
continued (related estimates 
represented in Table 2 based on 
FAO, 2013). It worth mentioning 
that, even if all treated domestic 
wastewater in 2030, estimated to 
be 578 million m3/year without 
any disposal into sea or desert, 
will be accepted from the public 
community to be used for irri-
gating date palm trees, it will not 
be enough to cover the required 
palm watering requirements, esti-
mated to be 640 million m3 from 
groundwater resources, excluding 
leaching requirements.

Recommended solutions 

All the indicators show that 
palm plantations in the UAE and 
dates production are expected 
to continue in a sharp increasing 
trend. Creating a very challeng-
ing situation related to the huge 
amounts of water needed for the 
irrigation, with further shortage 
in the available water resources in 
the country when the groundwa-
ter aquifers will be vanished. 

Since, the groundwater aqui-
fers, which is the main irrigation 
resource, have specific life time 
expectancy, this problem can’t be 
solved totally, however, it could be 
best mitigated through different 
ways including in the first place 
irrigation management and stra-
tegic planning. 

Irrigation management could be 
done through adoption the best 
agricultural practices and irriga-
tion methods, including deficit 
irrigation and irrigation schedul-
ing, in order to reduce watering 
amounts, increase water use effi-
ciency and increase water produc-
tivity. Irrigation scheduling for 
palm trees based on UAE climatic 
conditions is excellently illustrated 
in the FAO (2008b), and could 
be used as an ideal guidance by 
farmers. Besides, more effort have 
to be done related to irrigation 
scheduling through optimization 
models; to reach the maximum 
yield with minimal drops. Taking in 
consideration, the climatologically 
factors and climate change (EAD, 
2009; Schu¨tze et al., 2011(.

The strategic planning and devel-
opment option could be done 
through combination of four main 
strategic options; first, to take 
positive actions to reduce irriga-
tion requirements (e.g. increase 
water use efficiency and water 
productivity). Second, to use 
the expensive desalinated water 
(costs $1.75/ m3). Third option, is 
to irrigate with mixture from saline 
water and brackish water mixed 
up to acceptable limits. Fourth 
option, is to use treated domes-
tic wastewater. Another essential 
strategic option is to develop the 
planning and development sector, 
through adoption and imple-
mentation of the best practices 

worldwide in water planning and 
development, such as, Australian’s 
expertise (EAD, 2009)

CONCLUSION

The future of palm plantations in 
the UAE is very challenging, in 
terms of watering requirements. 
In 2030, the required supply from 
groundwater resources that will 
be needed to cover palm planta-
tions will reach at least 640 million 
m3. At the same time, the ground-
water aquifers, which is the main 
fresh water resource in the coun-
try, have 16 to 36 life time expec-
tancy and will soon dry out. Leav-
ing the enormous palm planta-
tions, with irrigation requirements 
estimated to be 640 million m3, in 
very critical situation from water-
ing requirements point of view. 

Consequently, quick actions have 
to take place in order to save the 
future of this precious tree in this 
country. This can best be done 
through; first, irrigation manage-
ment which include adoption of 
best agricultural practices, irriga-
tion methods (deficit irrigation and 
irrigation scheduling) and optimi-
zation models. Second, strategic 
planning and development by 
reducing irrigation requirements, 
irrigate with mixture from saline 
water and brackish water and use 
treated domestic wastewater for 
irrigation. 

Also, treated domestic wastewa-
ter application have to be based 
on priority use, and using the 
same to irrigate palm plantations; 
to reach food security, has higher 
priority comparing to landscap-
ing. Furthermore, public commu-
nity have to accept the treated 
domestic wastewater, with avail-
ability estimated to be 578 m3 
in 2030, as a potential irriga-



75THE BLESSED TREE | MARCH  2016

tion resource for date palm trees 
in the UAE. Finally, hard efforts 
have to be done at farms level; to 
make the farmers aware about the 
current facts, related to limited 
water resources, and to educate 
them with best irrigation methods 
and practices, in order to save the 
future of both the date palm trees 
and the agricultural sector gener-
ally in the UAE.

Finally, it’s very clear from this 
review that, any further expan-
sion in palm trees in the follow-
ing years and in the agricultural 
sector generally, have to be 
under absolute control and have 
to be cautiously evaluated and 
managed from decision makers; in 
order to best fulfill the sustainable 
approach for the future of agricul-
ture in the country. 
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Tables 

Table 1: Assessing water demands by agricultural 
sector (million m3/year) in the UAE. 

Year Agriculture

1990 950

1995 1,300

2000 1,400

2005 3,323a

2010 3,320a

Source: Murad et al., 2007; except a: FAO, 2013.

Table 2: Summary of important figures in 2007 and 
estimations for 2030 in the UAE.

Factors 2007 2030

Population (million) 5.8 > 12

Dates Production (tons) 595,000a > 1,190,000

Watering requirements 
for date palms from 
groundwater resources 

(million m3/year)

320b 640b

Groundwater supply for 
date palms irrigation

(million m3/year)
320b 0.0b

Total available 
domestic wastewater 
(million m3/year)

289 578

a: estimated value for 2005. b: leaching requirements 
are excluded
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Figures

Figure 1: Water resources in UAE (Source: FAO, 2008a).

Figure 2: Population growth in UAE (Source: World Bank, 2012).

Figure 3: Dates production in the UAE (Source: FAO, 2008b).
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ABSTRACT

The predaceous and parasitic 
mites play an important role as 
biological agents of different 
pests infesting economic crops. 
Thirteen predaceous and para-
sitic mites belong to sub-order 
Gamasida were recorded asso-
ciated with the red palm weevil, 
(RPW), Rhynochophus ferrugin-
eus Olivier (Coleoptera: Curcu-
liodae) in Ismailia Governorate. 
These mite species; Fascuoro-
pod marginata, Leiodinychus 
armeri (Uropodidae), Aegyp-
tus rhynchophorus, A. zaheri 
(Trachyuropodidae), Oodinychus 
sp. (Trimaturidae), Machroche-
les merdarius, Macrocheles sp., 
(Macrochelidae), Protogama-
sellus denticus, Proctolaelaps 
striatus (Ascidae), Sejius paloghi 
(Sejidae), Cosmolaelaps feeni 
(Laelapidae), Dendrolaelaps 
sp., Digamasellus sp. (Digama-
sellidae) were isolated from 
adults, pupae (cocoons) and 
cores around tunnel borded and 
larvae inside the palm trees. 

The uropodid and trachyuropo-
did mites are parasitic on adults 
and pupae of (RPW), while the 
other mite species are preda-
tors. Biological studies were 
carried out on the parasitic mite, 
Aegyptus rhynchophorus when 
it reared on pupae of RPW and 
diet of sugarcane under labora-
tory conditions. Obtained data 
revealed that both sexes female 
and male passed through; egg, 
larva and two nymphal stages 
before reaching adult stages. 
Female oviposition period lasted 
(8.5 & 9.4) days and deposited 
an average of (37.2 &23.0) eggs 
with a daily rate of (4.3 & 2.4) 
eggs when reared on the above 
mentioned sources, respectively. 
Female longevity lasted (16.3 & 
18.7) days, while male adulthood 
lasted (13.2 &14.4) days when 
they fed on (RPW) pupae and 
diet of sugarcane, respectively.

Key words: Acari; Mites, Red 
Palm Weevil, R. ferrugineus.
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INTRODUCTION

The red palm weevil (RPW), 
Rhynchophorus ferrugineus 
Olivier (Coleoptera : Curcu-
lionidae) is an economically 
importance invasive tissue 
borer that has been broad host 
range restricted to palm trees, 
mostly young trees less than 
20 years old, where the stem 
of the young palm is soft, juicy 
and easily penetrated (Eppo, 
2008), (Salama et al., 2009) and 
(El-Mergawy and Al-Ajlan, 2011). 
Biodiversity of mites associ-
ated with the red palm weevil R. 
ferrugineus is varying degrees of 
bio-relationship between each 
of the associated, ecto, endo-
parasitic, predaceous, phoretic 
and fungivorus mites. The para-
sitic and biocontrol agents of 
different pests infesting differ-
ent economic crops. Studies 
on some mites associated with 
the red palm weevil have been 
reported by Gomaa, 2006 who 
isolated three mite species asso-
ciated with (RPW). El-Bishlawy 
and Allam (2007) recorded new 
genus and new species, Aegyp-
tus rhynchophorus (Trachyuro-
podidae) associated with pupae 
and adults of (RPW). Abde-
El-Hamed (2009) recorded 14 
mite species, associated with 
differ stages of (RPW) in Egypt. 
Hassan et al., (2011) studied the 
biodiversity and seasonal fluctu-
ation of mite families associated 
with the red palm weevil in Egypt 
and Al-Dhafar and Al-Qahtani 
(2012) recorded three mite 
species associated with (RPW) 
one of which Aegyptus alhessa 
n. sp. (Gamasida, Trachyuropo-
didae) as a parasite on eggs, 
pupae, cocoons and adults of 
(RPW). Wisniewski et al., (1992) 
recorded four mite species 
isolated from R. ferrugineus and 

described. The present study 
aims to throw lights on some 
gamasid mites associated with 
different red palm weevil stages 
and study the biological devel-
opmental stages, fecundity of 
the parasitic mite, Aegyptus rhyn-
chophorus when fed on pupae 
of (RPW) and diet of sugarcane 
under laboratory conditions.

MATERIALS AND METHODS

Different stages, larval instars, 
pupae and adults of RPW were 
collected from infested palm tree 
at Ismailia Governortae, Egypt 
during spring, summer and fall 
seasons throughout 2009/2010 
years. Collected samples of imma-
ture stages and adults in addition 
to materials from their habitats 
were transferred in plastic boxes 
(20 x 10 x 10 cm) containing 
shredded sugarcane stems to the 
laboratory foe investigation.

Extraction of Mites:

Different stages of RPW were 
examined individually using 
dissecting microscope, whereas, 
detecting mites were removed 
gently with fine brush or needle 
from pupae (cocoons), then 
collected mites were cleared in 
Nesbitt’s solution and mounted in 
Hoyer’s medium for identification.

Identification of mites:

Identification different mite 
species for their categories, fami-
lies, genera and species depend 
mainly on those given by Baker 
and Wharton (1952), Evans et 
al., (1961), Lindiquist and Evans 
(1965), Baker (1968), Hughes 
(1976), El-Bishlawy and Allam 
(2007), Eppo (2008) and Abde-
El-Hamed (2009).

Source of mite culture:

To obtained the pure culture of 
parasitic mite, A. rhynchophorus, 

single adult female and male 
were collected from pupae, 
then placed in rearing cells and 
supplied with favorable food and 
left to lay eggs, which formed 
the nucleus of its pure culture.

Biological studies:

Eggs of mite, A. rhynchopho-
rus were transferred individu-
ally to rearing cells (one egg / 
cell) after hatching to larvae, 
mites were investigated twice 
daily and adding suitable of 
food each of pupae of RPW and 
pieces of diet sugarcane during 
developmental stages. Ten repli-
cates were used for each type of 
food during the biological devel-
opmental stages under labora-
tory conditions of 25+1 ºC and 
70 % R.H.

RESULTS AND DISCUSSION

Date palm (Phoenix dactylifera 
L.) is an economically crop, 
widely cultivated in Egypt and 
many Arabian countries for its 
quality of fruit production in 
addition to numerous known 
important materials such as 
fibres, fuel and furniture (FAO, 
1984). The red palm weevil 
(RPW) is considered one of 
the most economically impor-
tant tissue boring pest of date 
palm of the world and it become 
the major pest of palm in the 
Mediterranean (Eppo, 2008). 
The larvae are responsible for 
damaging the palm and once 
they have gained access, the 
death of the palm generally 
issues. The larva normally never 
comes to the surface, since; it 
begins its life inside the palm. 
The relationship between both 
predaceous and parasitic mites 
and different stages of red palm 
weevil as biocontrol agents are 
well known to be capable of 
suppressing its population.
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Biodiversity of differ-
ent mite species associated 
with the red palm weevil.

Thirteen parasitic and predaceous 
mites belong to 11 genera; eight 
families under sub-order Gama-
sida were isolated from adults and 
pupae of (RPW) and the cores of 
around the tunnel borded by larvae 
inside the palm trees, Table (1).

1- Family: Trachyuro-
podidae Berlese

The Trachyuropodid mites were 
the highest number throughout 
the course of study. This family 
represented by two parasitic mite 
species, Aegyptus rhynchophorus 
(El-Bishlawy and Allam) and A. 
zaheri… …. were found associated 
with pupae and adults of (RPW) 
inside the palm trees. Al-Dhafar 
and Al-Qahtani (2012) recorded 
and described Aegyptus alhessa 
as a new species and parasitic 
on eggs, larvae, pupae (cocoon) 
under elytron of adults.

2- Family: Uropodidae.

The uropodid mites represented 
by the two parasitic mites: Fascu-
ropod marginata and Leiodin-
ychus karmeri (G. & R., Canestrini) 
were found associated with larvae, 
pupae and adults in high numbers. 
The parasitoids of both trachyuro-
podid and uropodid successfully 
suppressed population density 
of RPW stages within few days 
when its found in high numbers, 
whereas, they killing the different 
immature stages by sucking their 
body fluid as well as the larval 
and pupal weight significantly 
decrease by increasing numbers 
of parasitoid mites. 

3- Family: Ascidae Voigts 
and Oudemans.

Ascid mites are known as preda-
ceous mites inhabiting different 
localities. Two ascid mites; Prtoga-

masellus denticus and Procto-
laelaps striatus were recorded 
associated with larvae and pupae 
of RPW in moderate numbers

4- Family Macroche-
lidae Vitzthum.

The two macrochelid mites Macro-
cheles maridarus and Macrocheles 
sp. were found in high numbers 
during the course of study asso-
ciated with larvae and pupae, 
whereas macrochelid mites 
isolated from core and pupae 
cocoons. Macrochelids are a wide 
distribution in different locali-
ties and play an important role 
as biological agents of different 
pests such as nematodes, house-
fly (eggs and larvae) and acarid 
mites.

5- Family : Digmasellidae Evans

This family was represented by 
two predatory mite species were 
found associated with different 
stages of the red palm weevil in 
rarely numbers.

6- Family: Trematuridae

Oodinychus sp., the only preda-
tory mite species isolated in rarely 
numbers associated with pupae.

7- Family: Laelapidae Berlese

Laelapid mites represented by 
only Cosmolaelaps keni was found 
predation on larvae and pupae of 
RPW I high numbers.

8- Family: Sejidae

This family represented by the 
predatory mite, Sejius paloghi 
where, it collected from core of 
palm, pupae and adults in moder-
ate numbers

Biological aspects of the para-
sitic mite, A. rhynchophorus

The present study was conducted 
to determine the developmental 
stages and duration of various life 
stages, adult longevity and fecun-

dity as well as the effect of food 
type on biological aspects of the 
parasitic mite, A. rhynophorus fed 
on pupae of RPW and pieces of 
sugarcane.

Developmental stages:

Both sexes female and male 
passed through developmen-
tal stages; egg, larva and two 
nymphal stages before reaching 
adult stages.

Incubation period

The incubation period of A. rhyn-
chophorus lasted (4.1 &5.1) days 
for female and (4.0 &4.2) days for 
male when reared on pupae and 
pieces of sugarcane, respectively.

Larval stage:

Female and male larval stages 
durated 4.0 days for both when 
fed on pupae, while when fed on 
pieces of sugarcane, the period 
recorded (4.8 and 4.4) days for 
female and male at the same 
trend.

Protonymphal stages:

The mean protonymphal period of 
the parasitic mite female was (4.0 
& 4.5) days when fed on the above 
mentioned types of food, respec-
tively.

Deutonymphal stages:

Female Deutonymphal stage of 
A. rhynchophorus averaged (9.4& 
9.8) days when it fed on pupae 
and sugarcane, while male individ-
uals, the average Deutonymphal 
stage lasted (7.2 &7.3) days at the 
same pattern.

Life cycle

The mean duration of life cycle for 
individuals was (21.4&24.2) and 
(19.1&19.8) days when the parasitic 
mite, A. rhynchophorus female 
and male fed on pupae of RPW 
and pieces of sugarcane at 25+1ºC, 
respectively.
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Adult longevity:

Mean female longevity was (16.3 
&18.7) days, when it fed on pupae 
and sugarcane, respectively. 
On the other hand, male adult-
hood lasted (13.2 & 14.4) days 
at the same trend. The general 
trend was that obtained dura-
tions were significantly longer on 
pieces of sugarcane than pupae. 
This applied to both females and 
males. These results indicated that 
pupae of (RPW) is the preferred 
prey. Obtained relative values for 
males were generally less than 
females, Table (2).

Female oviposition and fecundity:

As shown in Table (3), female 
oviposition period and fecun-
dity were significantly affected 
by different types of food under 
laboratory conditions of constant 
temperature and relative humidity. 
Female oviposition period lasted 
(8.5 &9.4) days and deposited an 
average of (37.2 &23.0) eggs with a 
daily rate of (4.5 &2.4) eggs when 
reared on pupae and sugarcane, 
therefore, the pupae as a host of 
the parasitic mite, A. rhynchopho-
rus was attractive for mite survival 
and development. These results 
agree with the finding of Sobhi 
(2006), Abde-El-Hamed (2009), 
El-Beshlawi and Allam (2007) and 
El-Dhafar & Al-Qahtani (2012) and 
Allam et al., (2013).
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Tables

Table (1): The parasitic and predaceous mites associated with different stages of the red palm weevil 
Rhynchophorus ferrugineus on date palm cultivars at Ismailia Governorate.

Families Species Remarks

1- Trachyuropodidae
Aegyptus rhynchophorus

A. zaheri

+++

+++

2- Uropodidae
Fuscuropod marginata

Leiodinychus karmeri

+++

+++

3- Ascidae
Protogamasellus denticus

Proctolaelaps steriatus

++

++

4- Macrochelidae
Macrocheles maridaryus

Macrocheles sp.

+++

+++

5- Digmasellidae
Dendrolaelaps sp.

Digmamasellus sp.

+

+

6- Trematuridae Oodinychus sp. +

7- Laelapidae Cosmolaelaps sp. +++

8- Sejidae Sejius paloghi ++

High numbers = +++, Moderate numbers = ++, Rarely numbers = +

Table (2): Duration of developmental stages of the parasitic mite, A. rhynchophorus when fed on pupae of RPW 
and pieces of sugarcane at 25+1 ºC.

Parasitic stage
Female Male

Pupae Sugarcane L.S.D. at 
0.05 Pupae Sugarcane L.S.D. at 

0.05

Incubation period 4.0+0.2 5.1+0.3 0.796 4.0+0.3 4.2+0.3 0.12

Larva 4.0+0.3 4.8+0.3 0.17 4.0+0.0 4.4+0.2 0.09

Protonymph 4.0+0.2 4.5+0.2 0.16 3.9+0.3 3.9+0.3 0.00

Deutonymph 9.4+1.7 9.8+0.8 0.02 7.2+0.5 7.3+0.8 0.09

Total immatures 17.4+1.8 19.1+1.9 0.33 15.1+0.8 15.6+1.0 0.42

Life cycle 21.4+1.9 24.2+0.8 0.19 19.1+0.8 19.8+1.1 0.41

Longevity 16.3+0.6 18.7+0.5 0.91 13.2+0.6 14.4+0.8 0.94

Life span 37.3+1.5 42.9+1.4 0.97 32.3+1.6 34.2+1.5 0.93

Table (3): Female longevity and fecundity when the parasitic mite, A. rhynchophorus fed on pupae of RPW and 
sugarcane pieces at 25+1 ºC.and 70 % R.H.

Food types
Duration in days

Longevity 
(days)

Fecundity

Pre-oviposition Oviposition Post-
oviposition Egg/female Daily rate

Pupae of RPW 4.1+0.2 8.5+0.4 3.7+0.3 16.3+0.6 37.2+1.5 4.3+0.1

Pieces of sugarcane 4.0+0.3 9.4+0.6 5.3+0.4 18.7+0.5 23.0+1.2 2.4+0.03
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