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Generous initiative
and noble objectives
With the attention and patronage rendered by our father, H.H Sheikh Khalifa Bin 
Zayed Al Nahyan, President of the United Arab Emirates (God protects Him), to 
Khalifa International Award for Date Palm and Agricultural Innovation and his 
generous initiative of expanding its scope and providing unlimited support to it, 
the Award is no more just an annual forum for distributing prizes and granting 
of appreciation certificates. Its objectives have become much greater and more 
comprehensive and the Award has assumed the noble tasks of upgrading 
agricultural innovation, in general, and date palm sector in particular.

No such achievements could be attained without concreting the efforts of 
all organizations and individuals in order to obtain the desired results and to 
find proper  solutions through studies, ideas, inventions and constructive and 
innovative experiments, eventually leading to advancement of this sector and 
to bringing it to yet wider horizons as well as achievement of the targets and 
mission of Khalifa International Award for Date Palm and Agricultural Innovation 
equivalently to the care, attention and support efforts of the United Arab Emirates 
for this purpose. The UAE is proceeding from its pioneering experience in the 
field of comprehensive agricultural development, following the approach of the 
Late Sheikh Zayed Bin Sultan Al Nahyan (God’s mercy) who laid the foundations 
of the cultural and agricultural renaissance of the United Arab Emirates. His 
efforts and wise visions (May God rest his soul in peace), are credited with the 
development of this sector and the prestige the United Arab Emirates at the 
world’s level.

We are highly confident that Khalifa International Award for Date Palm will 
assume the major role of development of the agricultural sector due to the 
generous care the it is receiving from the Award’s sponsor and patron, our 
father, H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United Arab 
Emirates (God protects Him), the 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 attention and follow-up of H.H Sheikh Mansour Bin Zayed 
Al Nahyan, Deputy Prime Minister and Minister of Presidential Affairs, in addition 
to the Arab and international attention the Award is getting and its attraction of 
major researchers, experts, growers and scientists at the world’s level.
We fully hope to be up to the responsibility laid on our shoulders and to the 
confidence given by the Award’s sponsor and patron, our father, H.H Sheikh 
Khalifa Bin Zayed Al Nahyan, President of the United Arab Emirates (God 
protects Him).
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A promising
and brighter future

Our Message

With the launch of the 9th session of Khalifa International Award for Date Pam and 
Agricultural Innovation, announcement of opening nomination for all categories of the 
Award, approval of a scientific jury comprising elite scientists and experts having due 
experience and specialties and expansion of the Award’s scope and comprehensiveness, 
all the indicators confirm that Khalifa International Award for Date Palm and Agricultural 
Innovation would effectively contribute to changing the reality of creativity and 
innovation in the agricultural sector, in general, through allowing the opportunity for 
the researchers, scholars, scientists, growers and other interested people to present 
abstracts of their innovative ideas and experiments that would turn into successful 
agricultural projects supplementing support and enhancement of the agricultural sector 
and techniques. They would also contribute to supplementing the World Food Program, 
on the one hand, and increasing crops through applying modern scientific techniques to 
realize reduction of water usage, preservation of the environment and rehabilitation of 
extra areas to be fit for agriculture, investment and economic return for growers across 
the globe, on the other.

The patronage of H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United Arab 
Emirates (God protects him) and his great support of the Award, which was honored by 
bearing his name and came into being by his generous initiative, are further emphasis 
of the attention he is rendering to agricultural innovation and date palm tree as well 
as his keenness to develop researches and studies and to improve production and 
quality at the local, Arab and international levels. Furthermore; the Award’s celebration 
of the innovators and outstanding experts and scientists who has contributed, and will 
contribute, to advancement of the agricultural sector is another evidence of His Highness’ 
(God protects Him) appreciation of the innovators and creators and motivating them to 
innovation that will provide appropriate solutions for the world’s future needs of food, 
increase of the arable areas and preservation of the natural resources. 

The support the Award is receiving from H.H Sheikh Mohamad Bin Zayed Al Nahyan, 
Crown Prince of Abu Dhabi and Deputy Higher Commander of the Armed Forces, and 
the attention and constant follow-up of H.H Sheikh Mansour Bin Zayed Al Nahyan, 
Deputy Prime Minister and Minister of Presidential Affairs, would provide the Award, 
researchers, scientists and growers with the incentive and enthusiasm to create, innovate 
and introduce creative ideas and to work hard together with harnessing of all capabilities 
and modern technologies for development of the agricultural sector, establishment of 
constructive projects and creation of new and innovative mechanisms to change the 
reality of this sector to the better for the benefit and goodness of a large segment of 
people in the world.

Moreover; the support and follow-up of H.H Sheikh Nahayan Mabarak Al Nahayan, 
Minister of Culture and Knowledge Development and President of the Award’s Board 
of Trustees, would encourage all workers of the Award to exert their best efforts for the 
Award to achieve accomplishments and successes up to the prestige and highness of 
the Award’s sponsor, H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the United 
Arab Emirates (God protects him) , and to the noble objectives for which the Award has 
been established to achieve.
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Nahayan Mabark: the Award is a new brick 
that will make a quality leap in terms of

agricultural Innovation 
and development of 
date palm sector
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At the beginning of the ceremony, 
H.H Sheikh Nahayan Mabark Al 
Nahayan, Minister of Culture and 
Knowledge Development and 
President of the Board of Trustees 
of Khalifa International Award 
for Date Palm and Agricultural 
Innovation,delivered a speech, in 
which he announced launching 
of Khalifa International Award 
for Date Palm and Agricultural 
Innovation which came as an 
honor from H.H Sheikh Khalifa 
Bin Zayed Al Nahyan , President 
of the United Arab Emirates (God 
protects Him), to emphasize his 
interest and patronage of the 
agricultural sector, in general, and 
date palm, in particular as well 
as his numerous contributions to 
development of this sector and his 
great support to it. 

He then emphasized that His 
Highness’ white hands in this 
sector are beyond counting or 
enumeration. The agricultural 
boost achieved during the reign of 
His Highness (God protects Him) 
is the best evidence of his care 
and interest after his guidance to 
harness all capabilities to serve 
the agricultural sector and farmers 
until this sector has become one of 

the most important pillars of the 
national economy.

H.H Sheikh Nahayan Mabarak 
added that this unique scientific 
award, honored by holding the 
name of our father H.H Sheikh 
Khalifa Bin Zayed AL Nahyan, 
President of the United Arab 
Emirates, the leader of its march 
and builder of its renaissance  
(God protects Him), would add 
a new brick, create a quality leap 
and inaugurate a new phase at the 
level of agricultural innovation and 
development of date palm sector 
atthe Arab and international 
levels through contributions and 
participations by elite scientists, 
experts, growers and researchers 
at the world’s level and which 
will work on development of this 
sector and upgrade it to yet larger 
and broader horizons.

His Highness said: “Khalifa 
International Award for Date Palm 
and Agricultural Innovation has 
come to complement the march 
of Khalifa International Date Palm 
Award which was launched in 
2007 and achieved, over eight 
years, great development and a 
lot of accomplishments up to the 
ambitions and hopes. Through 

its multiple activities, the Award 
created a qualitative leap in the 
agricultural and date palm sector 
to become a milestone in the 
world of awards and exhibition 
industry and to occupy a leading 
position as the first specialized 
scientific award at the world’s level. 
It managed to attract the most 
important researchers, experts, 
scholars, academics and growers 
of date palm and those interested 
in the blessed tree at both Arab 
and international levels. 

H.H President of the Board of 
Trustees emphasized that the 
Award has achieved such success 
and leadership thanks to the 
patronage of the Award’s owner 
and patron H.H Sheikh Khalifa Bin 
Zayed Al Nahyan , President of 
the United Arab Emirates (God 
protects Him), in addition to the 
great support 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 
attention of H.H Sheikh Mansour 
Bin Zayed Al Nahyan, Deputy 
Prime Minister and Minister of 
Presidential affairs.
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His Highness also said: “Today, 
and through this new award, we 
are setting out with confident and 
constructive steps based on well-
established and firm foundations 
and inspired by and following the 
example of the approach of the 
founding father Sheikh Zayed Bin 
Sultan Al Nahyan (God rests his 
soul in peace) who rendered great 
attention to the agricultural sector 
and during whose reign this sector 
witnessed great developments 
and a wide renaissance. He (God 
rests his soul in peace) considered 
agriculture the title of civilization 
and a main reason of progress 
and prosperity and a pillar of 
the economy of modern state. 
He (God rests his soul in peace) 
stressed same when he said: “Give 
me agriculture and I will guarantee 
civilization for you”. With 
determination, wisdom and will, he 
managed to overpower difficulties 
and overcome obstacles to change 
desert into a green paradise. The 
Emirates successful experience 
at the agricultural level has thus 
become an example to be followed 
worldwide.”

His Highness pointed out that 
the presence of an elite group 
of directors of the biggest 

international organizations 
involved in agricultural sector 
and agricultural innovation and 
their attendance of our todays’ 
ceremony, is a recognition and 
appreciation of the efforts of 
the United Arab Emirates and 
its achievements in the field of 
innovation and development of 
the agricultural sector and its 
great support of this sector at 
the Arab and international levels 
under the wise leadership of 
H.H Sheikh Khalifa Bin Zayed Al 
Nahyan, President of the United 
Arab Emirates (God protects Him).

He emphasized, as well, that Khalifa 
International Award for Date Palm 
and Agricultural Innovation is a 
generous initiative in line with 
the vision of future Abu Dhabi of 
diversification of income sources 
and emphasizing the economic 
importance of the agricultural 
sector and keeps pace with the 
qualitative development the 
United Arab Emirates is witnessing 
in all sectors. It also enhances UAE 
leading position as a global center 
of innovation and stimulation of 
creative minds to provide creative 
agricultural innovations towards 
finding solutions assisting in facing 
challenges and overcoming the 

barriers and obstacles to work out 
the best means for development 
of the agricultural sector. It 
also indicates that innovation is 
limitless and no difficulties could 
hinder the human mind from 
being creative or investment of the 
human resources which contribute 
to upgrading of all aspects of the 
human society.

His Highness, then, expressed 
hope that Khalifa International 
Award for Date Palm and 
Agricultural Innovation would 
contribute to finding solutions and 
outlets for many of the problems 
the agricultural sector is suffering 
so as to ensure achievement of 
the highest productivity standards 
of all agricultural crops and to 
contribute to providing food to 
the greatest number of the world 
population.

H.H Sheikh Nahayan Mabark Al 
Nahayan concluded his speech 
by expressing hope that the 
Award would earn unique and 
outstanding participations that 
would contribute to handling 
of the problems from which the 
agricultural sector is suffering, 
harnessing of modern science 
and advanced technology in 
order to achieve the highest 
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standards of growth, development 
and innovation so as to ensure 
continuation of sustainable 
development policy, promotion 
of the exchanged experiences 
in projects serving humanity 
in line with the environmental 
protection programs and climatic 
changes, fulfillment of the green 
economy equation, extension of 
the green areas and control of 
desertification and in line, as well, 
with the strategic, nutritional and 
heritage significance and to keep 
pace with the comprehensive 
renaissance the United Arab 
Emirates is witnessing in all areas 
and in line with its future visions 
and plans of diversification of the 
income sources and dependence 
on diversified resources and 
investments, where the agricultural 
sector consists a cornerstone.

José Graziano: the UN Agriculture 
and Food Organization “FAO” 
is proud of the expanded 
cooperation with the United Arb 
Emirates 

H.E José Graziano da Silva, 
Director General of the United 
Nation Agriculture and Food 
Organization “FAO” delivered 
a speech in which he stressed 
that FAO is looking forward to 
constant cooperation with Khalifa 
International Award for Date Palm 
and Agricultural Innovation. He 
also pointed out that the Award 
has attracted the most important 
researchers, experts, growers and 
those interested in development 
of date palm sector. The Award 
has also occupied a prominent 
position worldwide as the first 
and most prestigious scientific 
award in the field of date palm and 
related industries.

His Excellency added: “The award 
has been renamed this year to 
become Khalifa International 
Award for Date Palm and 
Agricultural Innovation and has a 
wider scope than ever, covering 

thereby a range of agricultural 
innovations. He further explained 
that the Award has been now 
designed in order to focus on 
research and stimulation of 
innovation to meet the future food 
needs of the world.

He also said:” The United Arab 
Emirates has already achieved 
the first of the Millennium 
Developmental Goals, namely that 
concerning reduction of hunger 
and succeeded in maintaining 
malnutrition at levels lower than 
5% since 1990. The United Arab 
Emirates has also sustained its 
position as the largest donor 
of foreign aids in the world. He, 
then, emphasized that Food and 
Agriculture Organization is proud 
of expanded cooperation with 
the United Arab Emirates and 
appreciates the government’s 
commitment to continued support 
of the activities of the Sub-
Regional Office of FAO in the Gulf 
Cooperation Council and Yemen, 
based in Abu Dhabi. Further 
promotion of cooperation is 
expected within the period 2016-
2020, upon arrival of an expanded 

team of technical specialists at Abu 
Dhabi Office and which was formed 
through close consultations with 
the Emirati authorities to meet the 
priority needs of the country.”

Al Solh: The United Arab Emirates 
is now a magnet of agricultural 
specialists, innovators and 
investors

H.E Dr. Mohammad Mahmoud 
Al-Solh, Director General 
of International Centre for 
Agricultural Research in Dry Areas 
delivered a speech in which he 
pointed out the great efforts of 
the of the late Sheikh Zayed Bin 
Sultan Al Nahyan (God rests his 
soul in peace) and his interest 
in agriculture and environment. 
He added that some estimates 
suggest planting between 100 and 
150 million trees during his reign, 
God’s mercy. He also praised the 
efforts of H.H Sheikh Khalifa Bin 
Zayed Al Nahyan, President of 
the United Arab Emirates (God 
protects Him), during whose 
reign the agricultural sector, in 
general, and date palm tree, in 
particular, received major attention 
and special care and Khalifa 
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International Award for Date Palm 
and Agricultural Innovation was 
one of his honors in this area.

His Excellency said: “Providing 
adequate amounts of safe food to 
feed a growing world population 
is one of the biggest challenges 
facing the international community 
at the present time. Food and 
agriculture sector plays a vital 
and central role in eradication of 
hunger and poverty, necessitating 
thereby reliance on modern 
technology and innovation to 
reduce the effects of the current 
agricultural practices and climatic 
change which overweigh the 
natural resources.”  

He stressed that the United Arab 
Emirates is now a magnet of 
agricultural specialists, innovators 
and investors, thanks to its 
organization of many international 
events and exhibitions concerned 
with development of production 
and agricultural innovation. 

He also pointed out the important 
role of Khalifa International Award 
for Date Palm and Agricultural 
Innovation in advancement 
of date palm development 
researches and enhancement of 
the researches and enterprises 
related to agricultural innovation 
as well as its role in the various 
accomplishments achieved over 
the past years.  

Mansour Bin Zayed 
honors a nuMBer 
of international 
organiZations…
During the ceremony, H.H Sheikh 
Mansour Bin Zayed Al Nahyan, 
Deputy Prime Minister and 
Minister of Presidential affairs 
honored a number of international 
organizations and individuals 
interested in agricultural innovation 

His Highness honored H.E Dr. 
Rashed Ahmad Bin Fahed, Minister 

of State; H.E Dr. José Graziano 
da Silva, Director General of the 
United Nation Agriculture and 
Food Organization “FAO”;H.E. 
Dr Nwanze, President of the 
International Fund for Agricultural 
Development (IFAD); H.E Dr. 
Ali Rashed Al Nuaimi, Vice 
Chancellor  of the United Arab 
Emirates University, Khalifa Center 
of Bio-technology and Genetic 
engineering; H.E Dr. Mohammad 
Mahmoud Al-Solh, Director 
General of International Centre for 
Agricultural Research in Dry Areas; 
H.E Dr. Asmahan AlWafi, Director 
General of the International Centre 
for Biosaline Agriculture and H.E 
Dr. Salem Al Lawzi, ex. Director 
General of the Arab Organization 
of Agricultural Development.

CoMMeMorative 
postal staMp
The Secretariat General of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
presented the commemorative 
postal stamp issued by Emirates 
Post on the occasion of the Award’s 
launching. The stamp bears the 
picture of the Award’s owner and 
patron, H.H Sheikh Khalifa Bin 
Zayed Al Nahyan, President of 
the United Arab Emirates (God 
protects Him), and the Award’s 
logo and is now available in all 
outlets and branches of Emirates 
Post.

agreeMents and 
letters of intent
H.H Sheikh Mansour Bin Zayed 
Al Nahyan, accompanied by 
H.H Sheikh Nahayan Mabark Al 
Nahayan, and at the sidelines of 
the proclamation ceremony of 
the Award, witnessed signing of a 
number of agreements and letters 
of intent, namely:

Signing of an agreement between 
UN Food and Agriculture 
Organization “FAO” and Ministry of 

Climatic Change and Environment 
in the United Arab Emirates on 
contribution of the Government 
of the United Arab Emirates in the 
Sub-Regional Office of the Gulf 
Cooperation Council and Yemen 
according to the agreement 
between the UAE Government 
and The UN Food and Agriculture 
Organization on the Sub-Regional 
Office of FAO, approved by 
Federal Decree No.110/2008 and 
another agreement including 
signing of two projects related to 
construction of an effective and 
sustainable statistical system for 
fisheries and aquaculture in the 
United Arab Emirates, preparation 
of integrated land cover maps and 
counting the numbers of date palm 
trees in the United Arab Emirates.

H.H Sheikh Mansour Bin Zayed 
Al Nahyan and H.H Sheikh 
Nahayan Mabark Al Nahayan 
witnessed, as well, signing of a 
letter of intent between Khalifa 
International Award for Date Palm 
and Agricultural Innovation and 
Egyptian Ministry of Industry and 
Trade concerning organization of 
the Second Egyptian Date Palm 
Festival at Siwa and another 
letter of intent between the 
Award and Council of Marsa 
Matruh Governorate  concerning 
“rehabilitation and operation of 
the dates factory at Siwa.”

photography 
exhiBition
At the end of the ceremony, 
the guests made a tour in “Date 
Palm in the Eyes of the  World ‘’ 
photography exhibition, where 
the winners and featured photos 
of the 7th Session of “Date 
Palm in the Eyes of the  World “ 
Competition, organized by Khalifa 
International Award for Date Palm 
and Agricultural Innovation within 
the events aiming at development 
of date palm sector.



11THE BLESSED TREE | JUNE  2016

José Graziano da Silva has worked on food security, rural development, 
and agriculture issues for over 35 years, most notably as the architect of 
Brazil’s Zero Hunger programme and now as the Director-General of FAO.

Graziano da Silva taught for over 30 years at Brazil’s State University of 
Campinas (UNICAMP) and chaired its Institute of Economics Masters and 
Doctoral programmes in Economic Development and Environment.

He holds a Bachelor’s Degree in Agronomy and a Master’s Degree in 
Rural Economics and Sociology from the University of São Paulo (USP), 
and a Ph.D. in Economic Sciences from the State University of Campinas 
(UNICAMP). He also has two post-Doctorate Degrees in Latin American 
Studies (University College of London) and Environmental Studies 
(University of California, Santa Cruz).

Graziano da Silva has written or edited over 25 books on rural development, 
food security, and agrarian economics, and regularly contributes to leading 
publications and high-level discussions on food security and sustainable 
agriculture.

Born in the United States on 17 November 1949, Graziano da Silva is a 
Brazilian and Italian citizen and has two children and two grandchildren. 
He is married to Paola Ligasacchi.

Graziano da Silva led the team that designed the Zero Hunger programme, 
and, in 2003, was charged by then-President Luiz Inácio Lula da Silva to 
implement the programme as Special Minister of Food Security and the 
Fight against Hunger. 

He headed the FAO Regional Office for Latin America and the Caribbean 
from 2006 to 2011. Elected Director-General of FAO, he took up office on 
1 January 2012.

At the helm of FAO, Graziano da Silva has sharpened the Organization’s 
strategic focus; and is strengthening its field presence. He is also working 
to instill a best value-for-money culture. At the international level, he is 
working to build consensus on food security-related issues.

Food and Agriculture 
Organization of the United 
Nations  / FAO – Italian 
Republic
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Kanayo F. Nwanze is President of the International Fund for Agricultural 
Development (IFAD), which is dedicated to ensuring that agriculture 
is a central part of the international development agenda, and that 
governments recognize the concerns of smallholder farmers and other 
poor rural people. He has been a member of the World Economic Forum’s 
Global Agenda Council on Food Security since 2010.

He was previously Director-General of the Consultative Group on 
International Agricultural Research (CGIAR) Africa Rice Center for a 
decade, where he was instrumental in introducing and promoting New 
Rice for Africa, or NERICA, a high-yield, drought- and pest-resistant variety 
developed specifically for the African landscape. Nwanze graduated 
with a Bachelor of Science in Agricultural Science from the University 
of Ibadan, Nigeria, and has a Doctorate in Agricultural Entomology from 
Kansas State University. He has also received honorary degrees from 
McGill University, Canada, and the University of Warwick, United Kingdom, 
as well as numerous honours and awards from governments, and national 
and international institutions. He has published extensively, is a member of 
several scientific associations and has served on various executive boards.

International Fund for 
Agricultural Development / 
IFAD – Italian Republic
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The United Arab Emirates University established Khalifa Center for Genetic 
Engineering and Biotechnology as an endeavor to achieve excellence 
in scientific research and provide solutions to major agricultural, food 
security, and environmental challenges facing the world.  His Highness 
Sheikh Mansour bin Zayed Al Nahyan, Deputy Prime Minister of the United 
Arab Emirates, and Minister of Presidential Affairs inaugurated the Center 
on March 2014.  Khalifa Center is one of its kind in the United Arab Emirates 
and nurtures a scientific and educational ambience that is favorable to 
discoveries and innovations. It encompasses plant genetic engineering, 
genome editing, and researches oriented toward understanding the 
genetic and physiological mechanisms responsible for plant tolerance to 
biotic and abiotic stresses.

Khalifa Center aims at providing solution to the grand challenges of 
agriculture and relevant environmental issues for achieving sustainability 
in agro-production. The Center strives to support the strategic vision 
for integrative agriculture approach of the country.  The Center aims to 
ensure the visibility and the leadership of the country in scientific research 
globally.  

Khalifa Center provides the framework for molecular research that is 
the crux of all research work in the field of integrative plant science and 
agriculture.  The center has established expertise in molecular biology, 
transgenic experiments, physiological studies, genomic, and bioinformatics.  
The integrative approach of the center is to ensure not only the discovery 
of new traits and genes in the plants, but also to study their functions 
and design new traits that makes plants amenable to flourish in stressful 
environment.   The center is housing a searchable genomic database that 
provides scientists a tool for gene discovery as well as provide training in 
the field genomic and bioinformatics for our partners.

Khalifa Center For 
Genetic Engineering And 
Biotechnology UAE
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Dr Mahmoud El Solh assumed office of the Director General of ICARDA 
on 8 May 2006. He has been associated with international agricultural 
research and development in the dry areas since 1972 when he became a 
staff member of the Arid Land Agricultural Development (ALAD) Program 
of the Ford Foundation in the Near East, the predecessor of ICARDA. 

Dr El Solh returned to ICARDA after serving for four years as Director 
of Plant Production and Protection Division at the Food and Agriculture 
Organization of the United Nations (FAO) for four years. Prior to that 
he had served ICARDA with distinction for nearly 16 years in various 
capacities – as Lentil Breeder, Regional Food Legume Breeder in North 
Africa, Regional Coordinator of the Nile Valley and Red Sea Regional 
Program, and Assistant Director General for International Cooperation. 

Dr El Solh holds a PhD in Genetics from the University of California, 
Davis, USA, and has an impressive record of scientific publications. He 
has rich experience in donor relations and fund raising, and an in-depth 
knowledge of needs and aspirations of the national agricultural research 
and development systems in the Central and West Asia and North 
Africa (CWANA) region and beyond. Throughout his career his activities 
have focused on contributing to food security, alleviating poverty, and 
developing sustainable agricultural systems; planning, implementation, 
and evaluation of agricultural research for development; capacity building 
and human resource development in national agricultural systems; and 
promoting north-south and south-south cooperation. Dr. El Solh is the 
author of more than 120 publications/papers and articles including books 
and chapters of books. His contribution to agricultural research and 
development has been recognized through several prestigious awards 
from and honors as indicated below:

International Center for 
Agriculture Research in the 
Dry Areas / ICARDA
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Dr. Ismahane Elouafi joined ICBA as Director General in 2012. Prior to 
that, she had held management positions with the Canadian Food 
Inspection Agency and Agriculture and Agri-Food Canada. She also 
worked as a scientist with several international research organizations, 
including theInternational Center for Agricultural Research in the Dry 
Areas(ICARDA), Japan International Research Center for Agricultural 
Sciences(JIRCAS), and International Maize and Wheat Center (CIMMYT).

She holds a Ph.D. in Genetics (Cordoba University, Spain) and has a passion 
for science, its management, and its integration with policy. She believes 
that science has to be the basis of decisions and development plans in 
order to achieve efficiency and alleviate discrimination and poverty.

She is a recipient of many international awards, including the Excellence 
in Science award from the Global Thinkers Forum (2014), and the National 
Reward Medal by His Majesty Mohamed VI, the King of Morocco (2014). 
In 2014, Muslim Science ranked Dr. Elouafi among the 20 Most Influential 
Women in Science in the Islamic World under the Shapers category, 
and the CEO-Middle East Magazine listed her among the World’s 100 
Most Powerful Arab Women in the Science category.

International Center for 
Biosaline Agriculture/ICBA 
UAE



16 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

His Excellency Dr. Rashid Ahmad Mohammed Bin Fahad was appointed as 
the Minister of State in 10th February 2016. He was born in Dubai 1964. In 
addition to his ministerial duties, Bin Fahad holds the position of Chairman 
of the Emirates Authority for Standardization and Metrology (ESMA) 
since 2008.

Bin Fahad obtained a Ph. D. in civil engineering (Environment health) from 
the University of Strathclyde, Scotland (UK) in 2001. He also holds Master’s 
Degree (Ms. Sc.) in Environmental Science from the UAE University-Al Ain 
(1994), and a Bachelor degree (B. Sc.) in chemical engineering from the 
Northeastern University, Boston-USA in1989.

His Excellency has also filled the position of the Minister of Environment 
& Water February 2008- February 2016. Secretary General for the GCC 
Standardization Organization-Riyadh (KSA) from 2004 - 2008, he was 
also the Deputy Manager of the Emirates Authority for Standardization 
& Metrology (ESMA) from 2001-2004. Bin Fahad was the Head of Food 
and Environment Lab at the Dubai Central Lab Department of Dubai 
Municipality from 1997 to 2001. From 1989 - 1997 worked as process 
engineer at Dubai Municipality.

His Excellency is also a member of the Zayed International Prize for the 
Environment. A member of the Governing Council of the International 
American Society for testing and materials by (ASTM Int’l)

H.E. Dr. Rashid Ahmed Bin 
Fahad – Minister of State 
UAE
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PHD in Natural Resources  Management and Development Land use 
planning ) Colorado State University USA,1976.

Lecture, faculty of agriculture, Jordan University 1967-1980. Secretary 
general , Ministry of Agriculture –Jordan 1980-1989. • Director General 
, Agriculture Marketing organization 1991-1999 • Director general of 
Arab Organization for agricultural development AOAD 2001 -2009. • 
During his post as director general of AOAD Create several agriculture 
experiment stations in some Arab States  (UAE, KSA, Qatar, Egypt, and 
Morocco Concentrate in pets and diseases effecting the date palm trees 
• Member of palm trees association in Sudan and Jordan • Chief editor of 
agriculture and development magazine in the Arab region. • Member of 
trustees council of sheikh Khalifa’s international Prize in date palm  2007-
2015. • Participate in all Arab Summits since 2001-2009. • Member in 
the Arab Water Council 2001-2009. • Supervised and participated in the 
preparation of the strategy of sustainable Arab Agricultural Development 
for the upcoming two decades 2005-2025 Approved in the Riyadh Arab 
Summit 2007.

Led the updating and development program for AOAD. Conducted 
several studies and training program in different agricultural fields in Arab 
Countries. Member of trustees board of Jordanian Universities 

Participated in large member of international regional , and Arab 
conferences workshops and seminars in the field of agriculture, water and 
environment 

Supervised and participated in the preparation of the Arab emergency 
food security program which was approved in the Arab Social and 
economic summit which was held in Kuwait state 2009.

Obtain Several awards and medals from international, regional, Arab 
Organization .

Granted several awards from Arab Countries leasers in appreciation of his 
effort in agricultural development such as ,

Jordan Independence Award • Jordan Kaukab Award • The 50th 
anniversary of Algerian Liberation Launch Award • Lebanese Cedar 
Award. • Mauritanian National Merit Award • Sudanese Al Neelain Award • 
Sultan Guboos Award for Culture, Sciences and  Arts.

H.D Dr. Salem Allozi–Former 
Director General of Arab 
Organization for Agricultural 
Development (AOAD)
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In the Name of Allah the 
Compassionate the Merciful
Praise be to Allah, and peace and blessings be upon His Messengers,

H.H. Sheikh Mohammed bin Hamad Al 
Sharqi, Crown Prince of Al Fujairah, 
Your Highnesses and Excellency 
Esteemed Guests…Ladies and Gentlemen 
Participants at this Conference…

Peace, mercy and blessings of 
Allah be upon you,

Best greetings to you and I am 
very glad to attend this 5th Arab 
Investment in Food Security 
Conference, which contributes, 
God willing, to imparting 
vitality and effectiveness to 

the agricultural sector in the 
Arab countries and to achieve 
the desired economic and social 
benefits as well as highlighting 
the pioneering experience of the 
United Arab Emirates in the field 
of comprehensive agricultural 
development. The conference 
will also allow the opportunity 
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to exchange knowledge and 
experience among the workers in 
this important sector in the Arab 
region up to, God willing, the 
desired increase in agricultural 
investment, intensive reliance on 
modern technologies in these 
processes, taking important 
initiatives in agricultural industries 
and realization of food security in 
all countries of the region.

At the beginning, I am pleased and 
honored to extend utmost thanks 
and great gratitude to the patron of 
this conference, H.H Sheikh Hamad 
Bin Mohammed Al Sharqi, Member 
of the Supreme Council of Union 
and Ruler of Al Fujairah. Thanks 
to His Highness for his support 
to this important Conference and 
for his pioneering and effective 
initiatives for Al Fujairah, and 
rather the United Arab Emirates as 

a whole, to be at the forefront and 
vanguard in order to enhance and, 
meantime, support the agricultural 
sector in the region with all the 
beneficial developments within 
the framework of emphasizing 
the importance of research and 
consultation about the various 
possibilities and elements and 
adoption, with God’s help, of the 
modern techniques of production, 
marketing and distribution as well 
as earnest work to cope with all 
the natural and human challenges 
in this concern. My thanks and 
gratitude, as well, to H.H Sheikh 
Mohammed Bin Hamad Al Sharqi, 
Crown Prince of Al Fujairah, for his 
kind presence and support of this 
conference.  

I would like, here, to point out 
that under the wise leadership of 
our father, H.H Sheikh Khalifa Bin 

Zayed Al Nahyan, President of 
the United Arab Emirates (God 
protects Him), the United Arab 
Emirates constantly pays much 
attention to the agricultural 
renaissance of the state and is 
honestly and sincerely seeking to 
make the UAE, with God’s help, a 
pioneering and leading country in 
the field of agricultural innovation 
worldwide. 

Today, and while extending at 
this Conference utmost thanks, 
appreciation and respect to our 
father, H.H President of the United 
Arab Emirates, and expressing 
great pride of his wise leadership 
of our dear homeland, I also thank 
you ladies and gentlemen for your 
keenness and interest in embodying 
the standing of agriculture within 
the comprehensive development 
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march of the UAE, particularly in 
all the activities of this Conference.

I am also pleased to welcome 
all the distinguished guests, 
representatives of the international 
and Arab agricultural organizations 
and to express appreciation of 
your remarkable care to develop 
the agricultural sector and the 
functions and tasks emerging 
therefrom or associated therewith. 
I appreciate, as well, your interest 
in the achievements of the United 
Arab Emirates in the successful 
agricultural development areas 
and realization of the sustained 
food security. Such constant and 
continuous accomplishments 
are, and thanks God, an upward 
extension of the enormous 
contributions of our founding 
father, the Late Sheikh Zayed Bin 
Sultan AL Nahyan, who laid down 
the principles of care and attention 
to agriculture, as he (God blesses 
his soul) always used to assure us 
that agriculture was and is still a 
true symbol of bringing good and 
the best proof of prosperity and 
development in all countries and 
nations.

Your HigHness,
Ladies and gentlemen…

It was really delightful to receive 
your kind invitation to be a “guest 
of honor” at this Conference. You 
all have my appreciation for what 
such a good initiative represents 
when celebrating Khalifa 
International Award for Date 
Palm and Agricultural Innovation, 
which I am honored to preside 
its Board and which has enough 
pride to carry the name of our 
father, H.H The president of the 
United Arab Emirates (May God 
cherishes Him). It has become, 
thanks God, an internationally 
prestigious awards, attracting 
to its arena a lot of researchers, 
experts and scholars in addition 
to growers and those interested in 

agricultural development within a 
spacious range to present ideas, 
researches and global researches. 
It is also an important bridge for 
communication of knowledge 
around the world to contribute 
(God’s willing) to working out 
innovative solutions in the field of 
agriculture and realization of food 
security in the world and, rather 
to make work in the agricultural 
sector an actually significant part 
of the knowledge society, which 
is undisputedly the society of the 
present and future.

Within such a framework, I am 
very pleased to point out an 
important principle which has 
taken shape during our work in 
this prestigious Award and which 
meets with your discussions 
and concerns at this conference, 
namely that talking about food 
security is basically talking about 
economic security, environmental 
security and national security; it is 
talking about standards of living 
in a society, population growth 
patterns in the world, impacts of 
climatic change, encouragement 
of innovation and use of modern 
technology and benefitting from 
successful experiences around 
the world; it is, after all, taking 
about the importance of regional 
and international cooperation to 
effectively confront all such issues 
and challenges.

Thereupon; Khalifa International 
Award for Date Palm and 
Agricultural Innovation always 
encourages adoption of a 
solid scientific approach for 
comprehensive study of the 
aspects of food security and to 
seek realistic solutions linked to the 
overall development in a society. 
The solutions should also take into 
consideration the circumstances 
of each country and region. The 
Award emphasizes, as well, the 
importance of building up of 
national, regional and international 
capacities, constant study and 

follow-up of food security issues 
and large scale publication of their 
results. Moreover; the Award’s 
activities strongly emphasizes 
that a successful agricultural 
development is the solid ground of 
economic development and that 
food security is an essential and 
necessary requirement to achieve 
peace, stability and security in the 
society and the world.

Ladies and gentlemen…

Nevertheless; we have noticed 
during our work at Khalifa 
International Award for Date Palm 
and Agricultural Innovation that 
it is highly important to have an 
objective perception of the size of 
the challenges facing the region 
and the world in the field of food 
security in addition to having 
a strong conviction and great 
optimism that we are fully capable 
to confront such challenges with 
determination and success within 
the framework cooperation, 
coordination and joint action 
among all concerned parties at 
home, in the region and in the 
world. We, Thanks God, are living 
in an era encouraging joint action 
and depending on knowledge 
and science for rationalization 
of the human march and, rather, 
where human beings have full 
conviction of their ability to solve 
problems and to realize constant 
development to the better.

I wish you all, ladies and 
gentlemen, success and luck at 
this conference and thank you 
once again, on behalf of Khalifa 
International Award for Date Palm 
and Agricultural Innovation for this 
honor, of which I am proud, and 
we would to God to assist us all for 
the good of the Arab Nation and 
the good of man everywhere.

Thank you and

Peace, mercy and blessings 
of Allah be upon you,



For the Press Conference of 
Announcement of Khalifa 
International Award for Date Palm 
and Agricultural Innovation 

The General Secretariat of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
announced today the proclamation 
date of the Award, concerned with 
agricultural 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.
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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 prominent position as the 
first scientific award specialized 
in date palm and its industries 
at the world's level. He stressed  
that such accomplishments  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 
Agricultural 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, agricultural 
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 
Innovation  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 agricultural 
innovation and his generous 
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 
innovations to provide proper 
solutions of the future food needs 
of the world and to achieve a 
number of objectives, including 
support of scientific 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 condition of agriculture  
and date palm sector 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.

Prof. Abdelouahhab Zaid also 
stressed that the constant support 
and attention of Ministry of 
Presidential Affairs, based on the 
directives 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 
to the first session/2017 of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 

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, Chairman 
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 Knowledge 
Development and President of 
the Board of Trustees of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
to the media representatives and 
attendees. 

In a speech on this occasion, Prof. 
Abdelouahhab Zaid pointed out 
the boost the United Arab Emirates 
has witnessed at the agricultural 
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 
emphasized 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 attention and great 
care, developed this sector and 
achieved a new qualitative leap.

He also pointed out that the 
Award has achieved great 
accomplishments over course of 
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and within the applicable new 
conditions and criteria.

We have written to all the 
participating 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 Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
concluded his speech by 
expressing hopes that the Award 
would form a new start and make 
a qualitative leap at the level of 
agricultural innovation and interest 
in the date palm tree. He also 
emphasized the role of media as 
an active partner in this respect 
to perform their role to the fullest 
in highlighting 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 Highness' 
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 
International Award for Date Palm  
has achieved, explaining that the 
number of participations over 
seven sessions came to about 
1000  for candidates representing 
39 countries around the world. 
Such figures do stress the great 
development the Award has 
realized and its wide spread.

Al kaabi said: " as the new 
award is being launched, we 
are confident that it would be 
met by great popularity and 
broad participation after having 
adopted a constructive strategy 
and noble objectives for serving 
humanity through the agricultural 
sector so as to contribute 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 
Development, 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, Minister of Environment 
and Water, the Director General 
of Abu Dhabi Food Control 
Authority , Prof. Abdelouahhab 
Zaid, Agricultural Advisor- 
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 agricultural sector and 
cultivation of date palm. These 
scientists and experts will 
unanimously decide the winner in 
each category of the Award.
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Announcement of Winners 
of the Seventh Session of 

“Date Palm in 
World Eye”

Organized by Khalifa International Award for 
Date Palm and Agricultural Innovation

Khalifa International Award 
for Date Palm and Agricultural 
Innovation 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 
Photography Society within the 
activities and events of the Award.

This competition, which has 
already achieved widespread and 
attracted the most important 
amateur and professional 
photographers around the 
world, aims at promoting human 
relationship with the date palm 
tree, exchange of experiences 
among photographers, both 
amateurs and professionals 
from all countries of the world, 
and at highlighting of touristic, 
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, Youth 
and Community Development and 
President of the Board of Trustees 
of Khalifa International Award 
for Date Palm and Agricultural 
Innovation. 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 
Competition has developed a huge 
archive containing thousands of 
distinctive photos of the palm tree 
and related industries. It has also 
created a kind of competitiveness 
to take the most beautiful 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 photographer 
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 
International Award for Date 
Palm and Agricultural Innovation 
selected an independent jury, 
whose members have extensive 
experience in photography and 
based on applying the international 
arbitration standards for choosing 
the most beautiful and top ranking 
photos. The jury includes Mr. Bader 
Al Naamani, as a chairman, and Mr. 
Yousef Al Housani Mr. Naser Hajji, 
as members. 



25THE BLESSED TREE | JUNE  2016



26 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

After the meeting of the jury, and 
screening and application of the 
international arbitration standards 
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 addition 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 
Agricultural 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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Under the title

«Date Palm in
Poets' Tongues»
and towards promoting 
date palm culture Khalifa 
International Award for 
Date Palm and Agricultural 
Innovation launches a 
specialized poetry competition

Under the auspices 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 Innovation, and 
within the cultural activities for 
spread and promotion of date 
palm culture and highlighting 
the importance of agricultural 
innovation, Khalifa International 
Award for Date Palm and 
Agricultural Innovation launched 
a specialized poetry competition 
for describing date palm tree and 
its products under the title “Date 

Palm in Poets’ Tongues”, with the 
aim of employing “ Nabataean “ 
poetry as an important means of 
developing public awareness of 
the significance of the heritage, 
agricultural, nutritional and 
economic aspects of date palm 
tree.

The General Secretariat of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
has set specific conditions and 
mechanism for participation in the 
competition of the “Nabataean” 
poetry and allotted valuable cash 
prizes for the top ranking winners. 
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The most important conditions are, 
among others: to participate with a 
“Nabataean “ poem of not less than 
10 and not more than 15 verses, 
exclusively describing the date 
palm tree with the industries and 
other matters related thereto; that 
the poem should be specifically 
written for the competition and 
not been published before in 
the media or has participated 
in another competition and 
that the poem should fulfill the 
technical requirements in terms of 
consistency of meter and unity of 
rhyme and theme.

The General Secretariat has 
set, as well, special rules for the 
competition including waiver of 
all the intellectual property rights 
of the participating poem in favor 
of the Award’s Administration; 
that the poet has no right to claim 
any material or moral rights; that 
the poet should undertake that 
property rights of the participating 
poem have not been granted to 
any party or institution and that 
its rights have not been sold, 
committed, licensed or  attached 
to any other party preventing free 
dealing with the works and related 
rights; to permit publication of the 
participating poem in the books, 
publications and exhibitions of 
Khalifa International Award for Date 
Palm and Agricultural Innovation 
and to admit that the Award’s 
Administration has the right to use 
the participating poem for non-
commercial purposes pertaining 
to the Award and Competition’s 
activities inside the United Arab 
Emirates and abroad, preserving, 
meanwhile, the poet’s right to 
have his/her name mentioned at 
the bottom of the poem.

Prof. Abdelouahhab Zaid, Secretary 
General of Khalifa International 
Award for Date Palm and 
Agricultural Innovation explained 
that the aim of this contest is 
promotion of date palm culture, 
revival of an important poetic 

purpose, namely “description of 
the palm tree”, supplementing 
the Arab library and poetic arena 
with outstanding poems for such a 
purpose, encouraging the poets to 
creatively write quality poems and 
to allow everybody the opportunity 
to compete transparently and 
achieve fame through highlighting 
the experiments of the winning 
poets. 

The Secretary General invited 
all poets from the various Arab 
speaking countries to participate 
in this competition in order to 
promote the blessed tree culture 
as an important component of 
the  ancient heritage of many of 
the Arab and world peoples. He 
pointed out that the best three 
poems would be selected by a 
specialized jury approved by the 
General Secretariat of the Award 
and including, experienced and 
specialized member poets and 
critics of long history in the poetic 
and literary arena as well as in 
adjudging such competitions so as 
to ensure transparency and fairness 
and to give the participating 
poems equal chances to win and 
achieve fame.

Prof. Abdelouahhab Zaid further 
explained that participation is open 
for all poets and poetes over 18 
years of age from the United Arab 
Emirates, GCC countries and Arab 
countries as from 15/06/2016 and 
till 31/12/2016. Participations are to 
be restrictively sent through the 
competition e-mail, poetry@kiaai.
ae (as a Word file) with the poet’s 
name, nationality, address and 
telephone number. The results will 
be announced end February/2017 
under a final decision of the jury. 

Concerning the prizes and 
incentives of the “Date Palm in 
Poets’ Tongues” competition and 
results announcement mechanism, 
Prof. Abdelouahhab Zaid, clarified 
that the top three winners will 
be notified through e-mail upon 

approval of the final results of the 
jury. The winning poets will be 
also invited to recite their poems 
before the jury, where they will be 
honored. He indicated, as well, that 
the first winner will get a cash prize 
of AED 20,000, the second AED 
15,000 and the third AED 10,000 
in addition to an appreciation 
certificate for each. An anthology 
will be published for the top three 
winner poems in addition to the 
most beautiful poems qualified for 
the competition.

 Prof. Abdelouahhab Zaid, 
Secretary General of Khalifa 
International Award for Date 
Palm and Agricultural Innovation 
concluded his statement by 
expressing hope that the 
“Date Palm in Poets’ Tongues” 
competition would witness, in its 
first session, wide participation 
and high turnout by poets from 
all Arab countries so as to leave 
a distinctive imprint in the poetic 
and cultural arena through 
outstanding quality poems. Prof. 
Abdelouahhab Zaid then wished 
luck and success for all the 
participating poets. 
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Effects of arbuscular 
mycorrhizal fungi on growth 
and physiology of date palm 
seedling under phosphorus 
deficit
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Qaddoury A.,

Plant Biotechnology and Agrphys-
iology of Symbiosis, Faculty of 
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sity Cadi Ayyad, Marrakech

laila-benh@hotmail.fr 

ABstrAct 
Arbuscular mycorrhizal fungi are 
endophytic fungi that enhance 
plant growth and biomass 
production in arid and sub arid 
areas where phosphorus is 
massively under insoluble forms 
in soil. Earlier works established 
that the enhanced biomass results 
from improved nutrient status. In 
particular, Arbuscular mycorrhizal 
fungi mediate phosphorous 
supply. The objective of this 
study is to evaluate the role of 
arbuscular mycorrhizal fungi 
(Glomus manihotis) in solubilizing 
rock phosphate enhancing 
thereby growth of date palm 
(Phoenix dactylifera L.) seedlings 
under phosphorus deficit. Young 
germinations of date palm 
were grown on inert substrate 
containing 5g of rock phosphate 
and inoculated or not with Glomus 
manihotis. Cultures were irrigated 
with Hoagland solution containing 
or not KH2PO4 as phosphorus 
source. After two months, growth, 
physiological and biochimical 
parameters were assessed in 
mycorrhizal (AM-plants) and non 
mycorrhizal plants (Non-AM). 
Obtained results showed that 
mycorrhizal colonization induces 

an increase in growth parameters 
(fresh weight and plant height) 
and biomass production (shoot 
and roots dry weights) regardless 
phosphorus treatment. In the 
presence of rock phosphate as 
the only source of phosphorus, 
mycorrhizal date palm seedlings 
showed increased acid 
phosphatase, activity as well as 
higher level of soluble sugar, higher 
relative water content and higher 
stomatal conductance compared 
to non-inoculated plants. However, 
the guaiacol peroxidase and 
polyphenoloxidase activities 
were highest in non-inoculated 
seedlings under phosphorus 
deficit.

Keywords: date palm seedlings, 
arbuscular mycorrhizal fungi, 
Phosphorus deficiency, rock 
phosphate solubilization.

1. INtrODUctION
Plants of arid and semi-arid areas 
including date palm are often 
faced with the combined effect of 
several biotic and abiotic stresses. 
In addition to the lack of water, 
which is the main limiting factor 
of growth, soils are generally 
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poor in essential nutrients such 
as phosphorus (Diem et al., 1981; 
Mikola, 1987). Under such difficult 
environmental conditions, the 
quality of the root system and 
the efficiency of its association 
with the soil microorganisms may 
play an important role in plant 
development. In these extreme 
conditions, plants survival is likely 
due to the result of the symbiotic 
association between root and soil 
borne arbuscular mycorrhizal fungi 
(AMF). Arbuscular mycorrhizal 
symbiosis is known to benefit 
mineral nutrition and to provide 
improved water relations thereby 
enhancing host plant protection 
against the detrimental effects 
of environmental constraints 
such as salinity (Klironomos et 
al., 2001; Giri et al., 2003), water 
and nutrients deficiency (Aqqua 
et al., 2010; Faghire et al., 2010 ; 
Baslam et al., 2014) and resistance 
to pathogenic soil microorganisms 
(Garmendia et al., 2004). The 
present work aims to evaluate the 
effect of arbuscular mycorrhizal 
fungi on growth and physiology 
of date palm seedlings under 
phosphorus deficit.

2. MAtErIAL AND 
MEtHODs
Seeds of date Palm were disinfected 
with sodium hypochlorite (20%) 
for 20 minutes and germinated 
in sterile wet sand at 38°C in the 
dark. Two weeks later, germinating 
seeds were transplanted in pot 
containing 1kg of inert substrate 
containing or not 5 g of rock 
phosphate and inoculated or 
not with 5 g of inoculum of 
Glomus manihotis consisting 
of a soil mixture of spores and 
mycorrhizal roots fragments of 
barley (Meddich et al. 2000). 
Cultures were then irrigated with 
Hoagland solution containing 
or not KH2PO4 as phosphorus 
source. After four months date 
palm plantlets were harvested 
and growth parameters (shoot 
height and shoot fresh weight) 
as well as biomass production 
(shoot and roots dry weights) 
were measured. Plantlets water 
status was examined through the 
evaluation of the relative water 
content (RWC) and stomatal 
conductance. Measurements of 
the stomatal conductance were 

carried out during a sunny day on 
the leaf surface of a single leaf per 
plant using a diffusion porometer 
SC-1. 

Biochemical analysis including 
enzymes essays were carried 
out on crude extract obtained 
from 0.1g of date palm leaves 
that were ground with 0.02g of 
polyvinylpolypirrolidine (PVPP) in 
a cold mortar and soaked with 2 ml 
of phosphate buffer 0.1 M (pH 7.0) 
containing 0.0168g EDTANa2 and 
0.1 g of polyvinylpolypirrolidine 
(PVPP) at 1%. The mixture was 
then centrifuged (15 000xg) 
for 15 min at 4 °C and the 
supernatant recovered was 
stored at 4 °C until analysis of 
the various enzymatic activities. 
Acid phosphatase activity was 
determined by measuring the 
amount of para-nitrophenol 
(pNP) released by using a UV-
visible spectrophotometer at 405 
nm (Araùjo et al., 2008). Activity 
of guaiacol peroxidase (G-POX) 
was determined according to 
the method of Putter (1974) 
by following the increase of 
the absorbance caused by the 

P Treatment  Mycorrhizal
status M %

 Plant
 height

))cm

 Shoot
 fresh

)weight )g

 Root fresh
)weight )g

 Shoot dry
 weight

))g

 Root dry
 weight

))g

complete nutrient
solution

AM

NM 0 30,1bc 19,3b 15,5b 12,4ab 12,0bc

63.3b 35,8a 22,8a 17,7a 14,1a 14,5a

Nutrient solution
without P
rock P +

AM

NM 0 28,8bc 14,9cd 14,7bc 10,9cd 11cd

69a 31,9ab 15,6c 15,9b 11,8bc 12,4b

Nutrient solution
without P

AM

NM 0 26,0c 12,7d 12,7d 9,5d 9,6e

60c 28,4bc 13,3cd 13,7cd 10,1cd 10,1de

Table 1 : Effect of arbuscular mycorrhizal fungi on growth and biomass production in date palm 
seedlings under phosphorus deficit
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appearance in the medium of 
oxidized guaiacol. Polyphenol 
oxidase as (PPO) activity was 
determined in a reaction mixture 
containing 200 µL of phosphate 
buffer (0.1 M), 500 µL of catechol  
(10 mM), 100 µL of enzyme extract 
and 250 mL of H2O2. After 3 
min of incubation at ambient 
temperature, the absorbance 
was determined at 410 nm. Total 
soluble sugars were determined 
by the method of Yemm et Willis 
(1954). It is to take 50µL of plant 
extract, 450µL of phosphate buffer 
and 3 mL of anthrone reagent in 
clean glass tubes. The tubes are 
placed in a water bath at 100 ° C 
for 15 min. Reading the absorbance 
at 620 nm is performed. The 
values   obtained are reported in 
the standard range.

statistical analysis

The results were statistically 
analyzed using SPSS software. 
This analysis includes an ANOVA 
2 followed by means comparison 
using LSD test at 5%.

Haut du formulaire

rEsULts 
3.1. Growth parameters 

Plant growth parameters varied 
significantly depending on the 
phosphorus treatment and 
mycorrhizal inoculation (Table 
1). Plan height and shoot and 
root fresh weights were greatly 
reduced in plantlets irrigated with 
nutrient solution without soluble 
phosphorus compared to those 
irrigated with complete nutrient 
solution regardless mycorrhizal 
inoculation. This reduction 
was more pronounced in non-
inoculated than in mycorrhizal 
plants. In the absence of soluble 
P, plants cultivated on substrate 
added with rock phosphate 
showed higher plant growth 
parameters than those cultivated 
without any source of P. Moreover, 
in the presence of rock phosphate 
as the only source of P, mycorrhizal 
plants grow higher compared to 
the respective non-mycorrhizal 
plants and to the plants irrigated 
with nutrient solution without 
P. The lack of any source of P 
generates a significant reduction 

in biomass production in both 
mycorrhizal and non-mycorrhizal 
plants (Table 1). In mycorrhizal 
plants, the addition of rock 
phosphate allows a more relevant 
increase of root and shoots dry 
weights than in non-mycorrhizal 
plants. Non-inoculated plants 
and plants cultivated without any 
source of phosphorus produce 
less dry material (Table 1). 

3.2. Physiological parameters

Values of relative water contents   
vary significantly regarding 
phosphorus treatments (Table 
2). Water accumulated by the 
leaves of date palm seedlings 
remains increasingly important 
in the presence of phosphorus. 
Mycorrhizal plants showed the 
highest values of RWC regardless 
phosphorus status.

Stomatal conductance varies 
significantly with phosphorus 
treatment and mycorrhizal status 
(Table 2). Under phosphorus 
deficiency mycorrhizal plants 
recorded higher stomatal 

P treatments  Mycorrhizal
status

 Stomatal
conduc-

tance

µmol/(
)m2

 Relative
water con-

tent

)%(

Acid phos-
 phatase
activity

UE/mg of(

)protein

 Guaiacol
 Peroxidase

 activity
)UE/mg of

)protein

Polyphe-
nol   activ-

ity )UE/
mg of

)protein

 Soluble
 sugar

 )µg/mg
 of fresh
material

 complete nutrient
solution

AM

NM 115,47e 64,44a 0,47e 77,63c 57,29f 62,30bc

161,27c 82,97ab 0,27d 36,81ab 37,72e 67,39ab

 Nutrient solution
without P

rock P +
AM

NM 125,03de 55,62b 0,68c 102,93a 108,50b 58,62c

216,03b 60,98ab 2,79a 54,21bc 67,37d 71,15a

 Nutrient solution
without P

AM

NM 136,00d 46,70b 0,41d 106,58a 168,90a 30,91e

233,67a 50,66b 1,85b 74,37ab 77,62c 45,22d

Table 2: Effect of arbuscular mycorrhizal fungi on physiology of date palm seedlings under phosphorus 
deficit
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conductance value compared to 
non-inoculated plants (Table 2). 

Activity of acid phosphatase 
was lower in plants treated with 
complete nutrient solution. The 
highest acid phosphatase activity 
was recorded in mycorrhizal plants 
with the rock phosphate (RP) as 
the only source of phosphorus. 
However, the guaiacol peroxidase 
and polyphenoloxidase activities 
were highest in non-inoculated 
seedlings regardless phosphorus 
treatments. The peroxidase and 
polyphenoloxidase activities 
were increased by P deficit 
regardless mycorrhizal status. 
Under phosphorus deficit soluble 
sugar content was lower in leaves 
of non-inoculated plants than in 
mycorrhizal ones (Table 2). 

DIscUssION 
This study investigated 
the influence of arbuscular 
mycorrhizae on the growth and 
physiology of date palm seedlings 
under phosphorus deficit. The 
results showed that plants growth 
and biomass production   varied 
significantly with the applied 
phosphorus treatments. The 
highest values were recorded in 
AM-plant compared to NM-plant 
under all phosphorus treatments. 
The same results were observed 
by Bowen et Théodorou (1967) 
who showed an increase in dry 
material of Pinus radiata seedlings 
inoculated under phosphorus 
fertilization compared to non-
inoculated seedlings. This 
increase was related to the role 
of arbuscular mycorrhizal fungi 
in enhancing uptake of H2PO4- 
(Gillespie and Pope, 1991). 

On the other hand, values   of 
the stomatal conductance vary 
differently according to mycorrhizal 
status and phosphorus treatments. 
Under phosphorus deficit stomatal 
conductance was highest in 
mycorrhizal seedlings. Similar 

results were reported by Augé et 
al (1986) showing low osmoticums 
in non-mycorrhizal plants under 
phosphorus deficiency. The 
enhanced stomatal conductance 
go along with increased levels of 
relative water content (Allen and 
Boosalis, 1983 ; Bildusas et al, 
1986) as well as increased soluble 
sugar concentration (Suresh and 
Bagyaraj 1984). 

Activity of acid phosphatase 
was lowest in plants treated with 

complete nutrient solution and 
highest in mycorrhizal plants 
with RP as the only source of 
P. This was probably due to 
the lack of soluble phosphorus 
in the soil and the availability 
of other forms of insoluble 
phosphorus (RP) which requires 
high activity of acid phosphatase 
for its solubilization (Mousain et 
Salsac 1986). The peroxidase and 
polyphenoloxidase activities were 
increased by P deficit regardless 
mycorrhizal status. Peroxidase 
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and polyphenoloxidase activities 
were highest in non-inoculated 
seedlings. Similar result were 
reported by Avdiushko et al (1993) 
and Zheng et al (2005), suggesting 
the contribution of these enzymes 
in the catalysis of the formation of 
lignin and other oxidative phenols 
that contribute to the formation of 
defense barriers for reinforcing the 
cell structure.

cONcLUsION
Phosphorus deficiency is one of 
the major problems in palm grove 
ecosystems that affect plants 
growth and productivity. However, 
this investigation showed 
that arbuscular mycorrhizal 
colonization can improve date palm 
growth and biomass production 
under phosphorus deficit through, 
1) enhancing plants water status, 2) 
increasing phosphorus availability 
by enhancing acid phosphatae 
activity that contributes to 
phosphorus solubility, and 3) the 
activation of enzymes catalyzing 
the formation of lignin and other 
oxidative phenols that contribute 
to the formation of defense 
barriers for reinforcing the cell 
structure.
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Facts about recycling 
Date Palm Waste
to produce the MDF
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eng.fuaad@recyclingsonsult.com

Wood in general, either to 
be natural timber or artificial 
(composite). Regardless of tree 
shape, size, geographical origin 
or weather and environmental 
conditions, natural wood comes 
in the form of either soft or hard 
wood.

Artificial wood is usually 
manufactured from natural wood 
resources and also from agricultural 
wastes. During the last three 
decades, both materials were used 
to manufacture medium density 
fiberboards (MDF), particleboards, 
plastic wood products (WPC), 

A chemical consultant engineer owns three patents registered in the 
consul of patents owners in Geneva. Patents are about recycling of 
agricultural residue and some other solid waste.

cement fiberboards and other 
products.

As the MDF is a product of 
multi use, so it became the most 
common product among all kinds 
of wood composite panel boards. 
To produce the MDF, Factories 
around the world usually use 
trunks and branches from a certain 
type of trees to chopped in a form 
of chips of limited sizes, thermo 
digested then subjected to a 
mechanical process for detaching 
and dispersing fibers that to be 
glued with urea formaldehyde; 
then to pressed under adjustable 

Date Palm fibres  produced 
by the innovative technique
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conditions of temperature, 
pressure and time.

In order to get high quality MDF, 
it requires the use of a certain 
type of trees that is to be either 
trees of soft wood or trees of the 
hard wood. In case that producers 
compelled to use both of soft and 
hard wood trees and chopping 
them together, (that is because 
no way to get enough amount of 
each) then it will lead to produce 
a bad quality product of MDF. 
Producers then should modify 
the route of production process 
and machinery as well to get a 
final product within the standard 
specifications (in a subsequent 
article, we will go in more details in 
this concern). 

In the Arab area there are no forests 
or timberlands but acreages of 
date palm trees can provide a 
viable alternative material suitable 
for manufacturing MDF. The date 
palm tree has cultural, economic 
and spiritual values for Arab and 
Muslims populations of the Middle 
East. Moreover, date palm fronds, 
fibers, empty fruit stalks and other 
wastes offer alternatives to natural 

wood that can be effectively used 
in manufacturing high quality MDF.

About two decades ago during 
the industrial boom in Iraq, fronds 
were tested in manufacturing 
MDF. However, results were not 

encouraging due to the poor 
quality of the final product (the 
photo above shows the poor 
quality of experimental MDF 
produced earlier in Iraq using 
fronds as raw material).  After two 

Date Palm Fronds

Date Palm MDF produced by the 
traditional technique (Bad quality 
product) Laminated Date Palm MDF
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years of experimenting, that was 
on 1986 the author of this paper 
has managed to identify and 
overcome the shortcomings that 
had previously led to producing 
poor quality MDF from palm fronds 
by innovating a new technique. 
The new patented technique was 
applied to produce high quality 
MDF from date palm waste on a 
commercial scale and remained in 
use until the total destruction of 
Iraq’s industrial capabilities during 
the first Gulf War in 1991.

It is believed that using traditional 
techniques that depend on natural 
wood resources in manufacturing 
MDF from date palm wastes was a 
big mistake that led to a significant 
waste of time, effort and resources 
and questioned the possibility 
of getting good quality product 
of MDF from date palm waste. 
Researchers dealt with date palm 
fronds as one substance while 
scientific facts show that fronds 
contain more than one substance 
with different specifications that 
have to be handled separately.

The patent awarded to the 
author confirmed that proper 
understanding of fronds 
specifications would certainly lead 
to selecting suitable manufacturing 
technique that can ensure high 
quality of final product. In fact, 
such technique was successfully 
implemented earlier to produce 
MDF at a commercial scale in Iraq 
during the industrial boom there.

Quality of the final products along 
with feasibility represents the 
bases of success for any industrial 
project. Collecting date palm 
fronds might be one of the main 
difficulties that face MDF projects. 
Though these difficulties were 
discussed in a previous article, 
we will shed some light here on 
the successful techniques that we 
have tested in date palm farms in 
Al Ain city in the UAE and earlier 
in Iraq.

The new technique simply requires 
from factories, or project owners, 
to pay the price of fronds while 
they are still in farms. Fronds 

would be collected in heaps on 
the land of farms. Heaps of fronds 
being chipped into smaller pieces 
of chips using mobile chippers 
owned by the factory then the 
palm waste being transferred to 
the factory in big containers as 
chips instead of being in a form 
of bulky fronds.  The difference 
in bulk density between regular 
fronds heaps and chipped stacks 
reduce the transportation cost to 
one fourth of the normal cost.

Certain treatments such as coating 
MDF with melamine or veneer 
paper sheets and other decorative 
materials lead to increase financial 
returns of the project by more 
than 15 percent.

Choosing machinery of production 
lines of which come compatible 
with the specification of date 
palm wastes is a very important 
factor in any project’s feasibility. 
Diefenbacher GmbH, the leading 
German manufacturer of MDF 
machinery, has recently opened 
a factory in China. This helped 
reduce the cost of a complete 
production line by two thirds 
compared to the original cost of 
production lines manufactured 
in Germany, while maintaining 
the same level of efficiency and 
company warranty. 

Technical knowhow related to date 
palm waste processing and cost-
effective machinery are certainly 
important factors that would 
encourage considering these 
projects.

Key words: Palm waste, date 
palm waste, date palm residues, 
agricultural waste, wood waste, 
wood scrap, recycling palm waste, 
recycling palm residues, date 
palm fronds, MDF date palm MDF, 
Fuaad Mansur, wood plastic doors, 
WPC doors 

Mobile Chipper
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Date Palm MDF and fibres  
produced by innovative technique
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 AbStrAct 
The objective of our work was to 
determine the nutritional status 
of date palms with the presence 
of licorice.

For this we have tried to 
assess the impact of licorice 
(Glycyrrhiza glabra L.) on 
the mineral nutrition of two 
varieties of date palms(Phoenix 
dactylifera L.) in the region 
M’lili (W. Biskra south of 
Algeria) by the method of foliar 
diagnosis completed and the 
determination of total sugars.

Mineral nutrition of date palm 
requires availability in contact 
with roots, sufficient amounts 
of nutrients can be absorbed 
at a rate corresponding to the 
current needs of the plant. 
However, many processes in the 
soil and the effect of climate 
and the presence of competing 
plants can alter the availability 
of these nutrients and their 
levels in the plant.

The conclusions that we can 
make with regard to the results 
obtained are as follows : 

A low total sugars in fruits and 
leaves in varieties of dates with the 
presence of licorice.

A light foliar results and their 
interpretations, we can conclude 
that nitrogen nutrition is high for 
both varieties of dates especially 
with the presence of licorice 
(Rhizobium).

High foliar concentrations of 
Calcium, magnesium and sodium 
for both varieties of dates, 
especially with the presence of 
licorice.

Low foliar iron content in varieties of 
dates with the presence of licorice.  
Low foliar concentrations of 
potassium, phosphorus, boron, 
copper and zinc for both varieties 
of dates with and without licorice . 

Key words:  Phoenix dactylifera 
L., Glycyrrhiza glabra L, Mineral 
nutrition, total sugars, varieties

INTRODUCTION
The date palm is both the 
symbol and the backbone of 
the oasis ecosystem. It creates 
a microclimate promote the 
development of underlying 
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cultures. The date palm is for the 
people of the Sahara that the 
olive tree For the Mediterranean: 
a source of a providential fruit. 
Algerian palm hosts a rich and 
diverse germplasm with more 
than 13 million palm trees and 940 
cultivars identified [1].

Dates are subject to significant 
business activity in particular 
the famous Deglet Nour which 
occupies 52.87% of the national 
production. In Algeria production 
exceeded 7 million quintals for the 
2010 agricultural companion [2], 
65% of the national production 
was done by two wilayas, Biskra 
with 35% and El Oued with 30% 
[3].

Licorice (Glycyrrhiza glabra L.) 
is a perennial plant of the family 
Fabaceae under: family Fabaceae, 
aromatic roots. It is native to 
southern Europe and Asia.

Only the roots and stolons are 
used in industry (pharmaceutical 
and food) because they are the 
richest bodies in active principles. 
Licorice can be used either in kind 
or in the form of crude extract. It 
is also used in confectionery and 
dermopharmacy [4].

And as licorice exists and 
dispersed in the Algerian oasis and 
plots dates, the aim of this study 
examines the effects of licorice 
(Glycyrrhiza glabra) on the growth 
and quality of production of the 
two varieties of dates (Phoenix 
dactylifera) “Deglet Nour” and 
“Mech-Degla” area M’lili, through 
dosages of total sugars in the 
pulp of dates, leaves and also 
the determination of minerals 
in the leaves of the two varieties 
of a part, and the comparison 
of these results with the results 
representing the date palms 
witnesses (without licorice) on the 
same region of another part.

MAtErIALS AND 
MEtHODS
Were selected in each area 
three palm of each variety, 
and was ready to consider the 
homogeneity of age, length, and 
vegetative growth through assays 
of total sugars in the pulp of dates, 
leaves and also the determination 
of mineral elements in the leaves 
of both varieties on the one hand, 
and comparing these results with 
the results of palm trees that 
represent the controls (without 
licorice) on the same area on the 
other hand.

1.Introduction of the study area:

M’lili: Extends over an area of   
371.80 km2.

Limits:

-North: the town of El Hadjeb

-North-West: the common 
Bouchagroune

-South: (Steel) wilaya of El Oued.

-to the West: common Ourlal

-to the east: the common 
Oumache.

2. Dosage the total sugars

The method of Dubois et al (1956) 
used to assay the oses using 
phenol and concentrated sulfuric 
acid and a solution mother glucose 
as standard, in the presence of 
these two reactants, oses give a 
yellow-orange color, the intensity 
is proportional to the carbohydrate 
concentration, the optical density 

Figure 1: Location of the Common M’lili in the wilaya Of Biskra (ANAT) 

Figure 2: Calibration Curve of dosage the total sugars
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Table 01: Steps of the mineralization cycle I

Table 02: cycle stages of mineralization II

was determined between 450 and 
550 nm [5].

The concentrations of total sugars 
in dates and leaves are determined 
from calibration curve.

3. Dosages of mineral 
elements in the leaves

Prior to mineral analyzes of plant 
samples were dried at 60 ° C to 
constant weight and then crushed 
to the average of a planetary mill 
to obtain a fine grind.

3.1Principe

Mineralization by acid attack 
leaves powders with heating by 
microwave, closed system.

3.2. Mode operative:

Weigh about exactly 0.001g 
near 0.4 g of powdered leaf 
comminuted to 500 microns.

Record the exact weight on the 
worksheet

The plant previously dried must be 
crushed with a grinder capable of 
reducing the sample in its entirety 
to a fineness of less than 500 µm.

Transfer to a Teflon tube numbered.

Add 5 ml of HNO3 at 56% by using 
a dispenser

Add 5 ml of 30% H2O2 with a 
distributor

Close tubes hermetically with a 
screw cap.

Book a without sample tube which 
is engaged the thermal probe 
apparatus for controlling the 
heating temperature.

Place the tubes on the plate 
supporting the samples (never put 
less than 10 tubes) and place the 
tray in the oven. Close and secure.

Start the microwave oven and the 
heating cycle.

At the end of the cycle of 
mineralization:

1- Once the cooled tubes.

2- Remove the tray from the oven.

3- Unclogging tubes for each 
sample, using a wash bottle of 
demineralized water.

4- Get the contents of the tube 
through a filter without cinder 
previously washed and dried.

5- The filter is placed on a very 
clean glass funnel with a long 
shaft.

6- Collect the filtrate in a 50 ml 
volumetric flask.

7- Wash well inside the tube with 
jets of spray, then rinse 2 times the 
filter.

8- Gauge to 50 ml with 
demineralized water.

9- If there remains no deposit at 
the bottom of the tube, making 
the mineralisate pass directly into 
the flask by rinsing well inside the 
tube with jets wash bottle and 
gauge 50 ml with demineralized 
water.

10- Stopper the flasks.

3.3. Oven programming:

Decontaminate tubes 
mineralization practicing 
mineralization cycle as follows and 
added with 10 ml in each tube only 
(2 x 5 ml) of 56% nitric acid.

Rinse each tube with deionized 
water. Let drain the tubes.

3.4. Dosage

      Be assayed elements: P, K, Ca, 
Mg, Na, S, Fe, Mn, Cu, Zn and B in 
plasma emission spectrometry.

3.5. Analysis of nitrogen in plants

Take a test sample approximately 
0.5 g, well hidden in a piece 
of aluminum foil and making 
the injection into the furnace 
of elementary analyzer LECO 
nitrogen.

The LECO analyzer is a device 
that gives the content of nitrogen 
contained in the sample injected 
into the furnace by infrared rays, 
the detection is by a thermal 
conductivity detector.             

The apparatus is supported by 
calculation software and the result 
is displayed directly on the screen 
of the PC% nitrogen (agronomic 
laboratory Fertial, 2013).

4. Statistical analysis:

The results obtained are 
expressed as the mean plus or 
minus standard deviation (m ± s). 

Step Time in min Power Watts Temperature ° C

1 10 1000 110

2 15 1200 160

3 10 1200 180

4 25 0 50

Step Time in min Power Watts Temperature ° C

1 10 1000 110

2 15 1200 160

4 25 0 50
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Figure 3: Histogram concentrations of total sugars in dates

Figure 4: Histogram the concentrations of total sugars in the leaves

Statistical analysis was performed 
using the Mini tab (WEISBERG, 
1985) software, and present the 
results in the form of histograms 
and curves (EXEL).

rESULtS AND 
DIScUSSION
1. results

1.1. Determination of total sugars

1.1.1 Assay of total sugars in dates

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on total sugars in the dates 
of the two varieties of date palm.

According the ANOVA with two 
factors (Annex 1) we has classified 
date palms according to the means 
into two groups which are:

Date palms without licorice 
are represented by the highest 
average (160.115 mg / µl).

Date palms with licorice are 
represented by the average low 
monk (95.290 mg / µl).

Among our results shown in 
the Annex 1, the varieties were 
classified according to the means 
of two groups are:

The Mech-Degla variety is 
represented by the highest 
average (133.92 mg / µl).

Deglet Nour variety is represented 
by the average low monk than 
Mech-Degla variety (121.485 mg / 
µl).

1.1.2. Dosages of sugars 
in the leaves

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on total sugars in the leaves 
of two varieties of date palm.

According the ANOVA with two 
factors (Annex 2) were classified 
date palms according to the 
means in two groups are:

Date palms without licorice 
are represented by the highest 
average (21.39 mg µl).

Date palms with licorice are 
represented by the average the 
low monk (15.20 mg / µl).

Among our results shown in 
the Annex 2, the varieties were 
classified according to the means 
of two groups are:

Deglet Nour variety is represented 
by the highest average (20.67 mg 
/ µl).

The Mech-Degla variety is 
represented by the average the 
low monk than Deglet Nour (15.91 
mg / µl).

1.2 Dosages of mineral 
elements in the leaves

1.2.1 N (nitrogen) in% 
(1% = 10g/kg)

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on the nitrogen in the 
leaves of two varieties of date 
palm.

According ANOVA with two 
factors (Annex 3) were classified 
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date palms according to the 
means in two groups are:

Date palms with licorice are 
represented by the highest 
average (1.555%).

Date palms without licorice are 
represented by the average the 
low monk (1.28%).

   Among our results shown in 
the Annex 3, the varieties were 
classified according to the means 
of two groups are:

The Mech-Degla variety is 
represented by the highest 
average (1.545%).

Deglet Nour variety is represented 
by the average the low monk than 
Mech-Degla variety (1.291%).

1.2.2 ca (calcium) in % (1%= 10g/
kg)

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on the Calcium in the 

leaves of two varieties of date 
palm.

According to the ANOVA with two 
factors (Annex 4) were classified 
date palms according to the 
means in two groups are:

Date palms without licorice 
are represented by the highest 
average (2.38%).

Date palms with licorice are 
represented by the average the 
low monk (2.14%).

Among our results shown in 
the Annex 4, the varieties were 
classified according to the means 
in two groups are:

The Mech-Degla variety is 
represented by the highest 
average (2.61%).

Deglet Nour variety is represented 
by the average the low monk than 
Mech-Degla variety (1.91%).

1.2.3 Mg (magnesium) in % (1%= 
10g/kg)

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on Magnesium in the leaves 
of two varieties of date palm.

According to the ANOVA with two 
factors (Annex 5) were classified 
date palms according to the means 
in two groups which are:

Date palms with licorice are 
represented by the highest 
average (0.690%).

Date palms without licorice are 
represented by the average the 
low monk (0.515%).

Among our results shown in 
the Annex No. 5, were classified 
according to the means varieties 
into two groups which are:

The Mech-Degla variety is 
represented by the highest 
average (0.810%).

Figure 5: Concentrations of nitrogen in two varieties of date palm

Figure 6: Calcium concentrations in the two varieties of date palm

Figure 7: Magnesium concentrations in the two varieties of date palm
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Deglet Nour variety is represented 
by the average the low monk than 
Mech-Degla variety (0.395%).

1.2.4. P (phosphor) in % (1%= 10g/
kg)

The results obtained under the 
conditions of this experiment 
showed no effect of licorice on 
the Phosphor in the leaves of two 
varieties of date palm.

According to the ANOVA with 
two factors (Annex 6) and Figure 
No. 28, it was found that there’s 

not a significant effect of licorice 
whatever the variety studied.

1.2.5 K (potassium) in% (1% = 10g/
kg)

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on Potassium in the leaves 
of two varieties of date palm.

According to the ANOVA with two 
factors (Annex 7) were classified 
date palms according to the means 
in two groups which are:

Date palms with licorice are 
represented by the highest 
average (0.123%).

Date palms without licorice are 
represented by the average the 
low monk (0.035%).

Among our results shown in the 
Annex No. 7, a class e varieties 
according to the means in two 
groups which are:

Deglet Nour variety is represented 
by the highest average (0.106%).

The Mech-Degla variety is 
represented by the average the low 
monk than Deglet Nour (0.052%).

1.2.6. Na (Sodium) in ppm (1ppm 
= 1mg/kg)

The results obtained under the 
conditions of this experiment 
showed significant effects of 
licorice on the sodium in the leaves 
of two varieties of date palm.

According ANOVA with two 
factors (Annex 8) was ranked date 
palms according to means in two 
groups which are:

Date palms with licorice are 
represented by the highest 
average (3141.3 mg / kg).

Date palms without licorice are 
represented by the average the 
low monk (3052.5 mg/ kg).

Among our results shown in Annex 
No. 8 varieties were classified 
according to the means in two 
groups are:

The Mech-Degla variety is 
represented by the highest 
average (3153.8 mg / kg).

Deglet Nour variety is represented 
by the average the low monk than 
the Mech-Degla variety (3040.0 
mg / kg).

1.2.7. Fe (Fer) in ppm (1ppm = 
1mg/kg)

The results obtained under the 
conditions of this experiment 

Figure 8: Phosphor concentrations in the two varieties of date palm

Figure 9: Potassium concentrations in the two varieties of date palm

Figure 10: Sodium concentrations in the two varieties of date palm



46 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

showed significant effects of 
licorice on the Fer in the leaves of 
two varieties of date palm.

According to the ANOVA with two 
factors (Annex 9), were classified 
according to the average date 
palms into two groups which are:

Date palms without licorice 
are represented by the highest 
average (698mg/kg).

Date palms with licorice are 
represented by the average the 
low monk (623mg/kg).

Among our results shown in Annex 
No. 9 varieties were classified 
according to the means in two 
groups are:

The Mech-Degla variety is 
represented by the highest 
average (704 mg / kg).

Deglet Nour variety is represented 
by the average the low monk 
than Mech-Degla variety (616 mg 
/ kg).

2. DIScUSSIONS

The levels of total sugars in the 
leaves and dates for both varieties 
Deglet Nour and Mech-Degla are 
low with the presence of licorice 
by contribution to the witness 
because the compound is of 
licorice glycyrrhizin with flavor 
50-60 times as sweet as sugar 
crystallized

and hydroxyglycyrrhizine (about 
100 times as sweet as cane sugar), 
and sugars such as glucose (up 
to 4%), fructose, maltose, sucrose 
(2,4:6,5%) and polysaccharides 
(about 10%) [6].

The foliar nitrogen levels high in 
varieties of dates with licorice 
(norm composition of plant 
Annex 15) can be explained by the 
presence of rhizobia which are soil 
bacteria capable of inducing the 
roots of legumes (beans, peas, 
lens, peanut, soy, licorice, alfalfa, 
clover, lupine, glycine, rosewood ...) 
Only cyanobacteria and symbiotic 
Rhizobium bacteria [7]

 can use the nitrous air. Physiological 
studies have shown that there are 
three active transport systems for 
nitrate ions among these:

A system with high affinity 
constitutive (CHATS for 
“constitutive High Affinity 
Transport System”) which absorbs 
nitrate when it is present in low 
concentrations in the rhizosphere 
(between 1µM and 1Mm) is the case 
of our study area (low soil nitrogen 
and organic matter).

The foliar sodium levels are high 
for both varieties with or without 
licorice, can be explained by: most 
has absorbed ions will be cross 
the wall and the cytoplasmic 
membrane but sodium is retained 
in significant amounts at these 
barriers. Other ions such as K 

+, Cl-, NO3-or-PO4O2- migrate 
inwards [8].

Liquorice plant is a basophil and 
such as plants basophils consume 
a large amount of nutrients such 
as calcium and magnesium which 
are strongly absorbed at higher pH 
values and higher than 7 [9], and in 
addition a saponoside glycyrrhizin 
is present as a mixture of salts: 
salts of calcium, magnesium and 
potassium, with a content of 3 to 
5% of the mass of the dry drug [6], 
that clearly explains contents foliar 
calcium and magnesium are low in 
the Deglet Nour with liquorice and 
normal for the Mech-Degla variety. 
In Algeria, calcium deficiency 
has not been reported because 
soils generally contain sufficient 
quantities to meet the needs of 
plants [10].

The decreased cell permeability 
calcium and brakes thus the 
penetration of the water and most 
of the ions (K +, Fe) [8], what 
explains the low content of iron in 
varieties of dates with one hand 
liquorice and selective absorption 
de Fer by liquorice (intense 
chlorophyll activity in relation 
to dates). The results of leaf 
phosphorus contents and copper 
for both varieties with and without 
low and licorice are identical. That 
is to say there is no impact of the 
licorice plant phosphate nutrition 
on date palm but we can judge 
this case by:

Low leaf phosphorus levels also 
confirm the low levels of soil depth 
(in level the active roots) despite 
its high surface. [11] notes that 
this element is known for its very 
low depth migration and remains 
localized to the surface where it 
was brought. Alkaline soil pH (7.5 
to 8.5) is frequently correlated 
bioavailability of difficulty by 
the plants of certain elements 
which there are essential such as 
phosphorus [12].  

Figure 11: Fer concentrations in the two varieties of date palm
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Low foliar potassium levels for 
both varieties of dates with and 
without licorice is explained by 
potassium fertilization of date 
palms in most of our arid regions 
has not answered. [13]

cONcLUSION

The results that we have put in 
evidence all the interest of foliar 
diagnosis and analysis of total 
sugars as tools of control of the 
nutrition of date palms. However, 
its reliability would increase with 
his work for several consecutive 
years.
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ANNExES 
Annex: 01
two-factor ANOVA tested: HP depending Variety; Liquorice 

Analysis of variance for tSD

confidence interval 95%

confidence interval 95%

Annex: 02
two-factor ANOVA tested: tSF depending Variety; Liquorice 

Analysis of variance for tSD

Source DL SC CM F P

VAr 1 68,116 68,116 73,71 0,000

rIG 1 114,763 114,763 124,19 0,000

Erreur 9 8,317 0,924

total 11 191,195

RIG Moyenne -+---------+---------+---------+---------+

AVEc r 95,290 (*

SANS r 160,115 *

-+---------+---------+---------+---------+

96,000 112,000 128,000 144,000 160,000

VAR Moyenne ----+---------+---------+---------+-------

DEGLA 121,485 (*)

MEcHD 133,920 (*

 ----+---------+---------+---------+-------

122,500 126,000 129,500   

Source DL SC CM F P

Variety 1    463,89 463,89 8080,49 0,000

Liquorice 1 12606,84 12606,84 2,2E+05 0,000

Erreur 9 0,52 0,06

total 11 13071,25
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confidence interval 95%

confidence interval 95%

Annexe: 03
two-factor ANOVA tested: N depending Variety; Liquorice 

Analysis of variance for N

Source DL SC CM F P

VAr 1 0,1935 0,1935 6,28 0,033

rIG 1 0,2252 0,2252 7,31 0,024

Erreur 9 0,2772 0,0308

total 11 0,6960

RIG Moyenne ---------+---------+---------+---------+--

AVEc r 15,20 (---*---)

SANS r 21,39 (----*---)

---------+---------+---------+---------+--

16,00 18,00 20,00 22,00

VAR Moyenne -------+---------+---------+---------+----

DEGLA 20,67 (----*-----)

MEcHD 15,91 (----*-----)

-------+---------+---------+---------+----

16,00 17,60 19,20 20,80

confidence interval 95%

VAR Moyenne -----+---------+---------+---------+------

DEGLA 1,291 (----------*----------)

MEcHD 1,545 (----------*----------)

-----+---------+---------+---------+------

                                  1,200 1,350 1,500      1,650

confidence interval 95%

RIG Moyenne ------+---------+---------+---------+-----

AVEc r 1,555 (----------*---------)

SANS r 1,281 (---------*----------)

------+---------+---------+---------+-----

1,200 1,350 1,500 1,650
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Annexe: 04
two-factor ANOVA tested: cA depending Variety; Liquorice 

Analysis of variance for cA      

Source DL SC CM F P

VAr 1 1,449 1,449 2,99 0,118

rIG 1 0,166 0,166 0,34 0,573

Erreur 9 4,356 0,484

total 11 5,971

confidence interval 95%

VAR Moyenne -----+---------+---------+---------+------

DEGLA 1,91 (------------*------------)

MEcHD 2,61 (------------*------------)

-----+---------+---------+---------+------

1,50 2,00 2,50 3,00

confidence interval 95%

RIG Moyenne ---+---------+---------+---------+--------

AVEc r 2,14 (---------------*----------------)

SANS r 2,38 (---------------*---------------)

---+---------+---------+---------+--------

1,60 2,00 2,40 2,80

Annexe: 05
two-factor ANOVA tested: MG depending Variety; Liquorice 

Analysis of variance for MG      

Source DL SC CM F P

VAr 1 0,51668 0,51668  56,93 0,000

rIG 1 0,09188 0,09188 10,12 0,011

Erreur 9 0,08167 0,00907

total 11 0,69023

confidence interval 95%

VAR Moyenne ----------+---------+---------+---------+-

DEGLA 0,395 (-----*-----)

MECHD 0,810 (-----*-----)

----------+---------+---------+---------+-

0,450 0,600 0,750 0,900
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confidence interval 95%

RIG Moyenne --------+---------+---------+---------+---

AVEC R 0,690 (--------*--------)

SANS R 0,515 (--------*-------)

--------+---------+---------+---------+---

0,500 0,600 0,700 0,800

Annexe: 06
two-factor ANOVA tested: P depending Variety; Liquorice 

Analysis of variance for P       

Source DL SC CM F P

VAR 1 0,0000000 0,0000000 * *

RIG 1 0,0000000 0,0000000 * *

Erreur 9 0,0000000 0,0000000

Total 11 0,0000000

confidence interval 95%

VAR Moyenne ----------+---------+---------+---------+-

DEGLA 0,0200000 *

MEcHD 0,0200000 *

----------+---------+---------+---------+-

2,00E-02 2,00E-02 2,00E-02 2,00E-02

confidence interval 95%

RIG Moyenne ----------+---------+---------+---------+-

AVEc r 0,0200000 *

SANS r 0,0200000 *

----------+---------+---------+---------+-

2,00E-02 2,00E-02 2,00E-02 2,00E-02

Annexe: 07
two-factor ANOVA tested: K depending Variety; Liquorice 

Analysis of variance for K  

Source DL SC CM F P

VAr 1 0,00891 0,00891 3,66 0,088

rIG 1 0,02297 0,02297 9,43 0,013

Erreur 9 0,02193 0,00244

total 11 0,05381
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confidence interval 95%

VAR Moyenne ---------+---------+---------+---------+--

DEGLA 0,106 (------------*------------)

MEcHD 0,052 (------------*------------)

---------+---------+---------+---------+--

0,035 0,070 0,105 0,140

confidence interval 95%

RIG Moyenne ---+---------+---------+---------+--------

AVEC R 0,123 (---------*--------)

SANS R 0,035 (--------*--------)

---+---------+---------+---------+--------

0,000 0,050 0,100 0,150

Annexe: 08
two-factor ANOVA tested: NA depending Variety; Liquorice 

Analysis of variance for NA      

Source DL SC CM F P

VAr 1 38817,2 38817,2 2981,16 0,000

rIG 1 23629,7 23629,7 1814,76 0,000

Erreur 9 117,2 13,0

total 11 62564,1

confidence interval 95%

VAR Moyenne --------+---------+---------+---------+---

DEGLA 3040,0 (*)

MEcHD 3153,8                                         
(*)

--------+---------+---------+---------+---

3060,0 3090,0 3120,0 3150,0

confidence interval 95%

RIG Moyenne -+---------+---------+---------+---------+

AVEc r 3141,3 (-*)

SANS r            3052,5 (*)

-+---------+---------+---------+---------+

3050,0 3075,0 3100,0 3125,0 3150,0
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Annexe: 09

two-factor ANOVA tested: FE depending Variety; Liquorice 

Analysis of variance for FE      

Source DL SC CM F P

VAr 1 22969 22969 15,12 0,004

rIG 1 16875 16875 11,11 0,009

Erreur 9 13669 1519

total 11 53513

confidence interval 95%

VAR Moyenne -----+---------+---------+---------+------

DEGLA 616 (--------*--------)

MECHD 704 (--------*--------)

-----+---------+---------+---------+------

600 640 680 720

confidence interval 95%

RIG Moyenne ---+---------+---------+---------+--------

AVEC R 623 (---------*---------)

SANS R 698 (---------*----------)

---+---------+---------+---------+--------

595 630 665 700
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Mycorrhizal symbiosis 
alleviated reactive oxygen 
species accumulation in date 
plm under water deficit

AbstrAct
The scarcity of water is producing 
a generalization of drought effects 
in most of plant species in arid and 
sub-arid areas. Reactive oxygen 
species (ROS), such as superoxide 
radical (O2−), hydrogen peroxide 
(H2O2), hydroxyl radical (OH) and 
singlet oxygen (O1−) are generated 
in plants undergoing water deficit 
and can cause oxidative damage 
to lipids, proteins and nucleic 
acids leading to loss of membrane 
integrity and cell death. The 
induction of ROS-scavenging 
enzymes, such as SOD, CAT, APX 
and GPX is the most common 
mechanism for detoxifying plant 
tissue. The present study was 
focused on determining the effect 
of arbuscular mycorrhizal AMF 
on antioxidant enzymes activites 
and non-enzymatic antioxidants 
production in leaves of date 
palm seedlings subjected to well-
watered (75% of field capacity) 
and water stressed (25% of field 
capacity) conditions. Obtained 
results showed that water stress 

L. benhiba1, A. Essahibi1, Mo. 
Fouad1, A., Qaddoury1

1- Plant Biotechnology and Agro-
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steeply decreased plant growth 
(shoot height) and biomass 
production (shoot and root dry 
weights) in non-inoculated date 
palm seedling compared to AM-
plants. Leaves of water stressed 
mycorrhizal plants showed lower 
malondialdehyde (MDA) and H2O2 
and O2 concentrations than their 
relative non-inoculated plants. 
Moreover, mycorrhizal symbiosis 
notably increased the activities 
of guaiacol peroxidase (G-POD) 
and ascorbate peroxidase (APX) 
under water stress. Soluble sugar 
and prolin contents were also 
enhanced in leaves of mycorrhizal 
plants subjected to water stress. 
Our results suggest that the 
increased concentrations of 
antioxidant enzymes activities 
and non-enzymatic antioxidants 
contents found in mycorrhizal 
plants may enhance date palm 
protection against oxidative 
damage enhancing thereby 
drought tolerance. 
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Key words: Arbuscular mycorrhizal 
fungi, date palm, drought, 
antioxidant metabolism, oxidative 
damage.

INtrODUctION
The lack of adequate soil moisture 
leading to low water availability is 
the most common characteristic 
in arid and semi-arid regions. 
The water scarcity produces a 
generalization of water stress 
effects in most plant species in 
arid land. Water stress is often 
associated with increased levels 
of reactive oxygen species (ROS), 
such as superoxide radical (O2−), 
hydrogen peroxide (H2O2), 
hydroxyl radical (OH) and singlet 
oxygen (O1−) which are generated 
in most plants undergoing water 
deficit and can seriously destroy 
the normal metabolism of the plant 
causing oxidative damage to lipids, 
proteins and nucleic acids leading 
to loss of membrane integrity and 
cell death. To maintain growth and 
productivity plants have to prevent 
accumulation of these harmful 
species as rapidly as possible. 
The induction of ROS-scavenging 
enzymes, such as SOD, CAT, APX 
and GPX is the most common 
mechanism for detoxifying plant 
tissue.

It well established that Arbuscular 
mycorrhizal fungi (AMF) can form 
symbiotic association with the vast 
majority of land plants including 
those of the arid areas. AMF play 
a critical role in plants mineral 
nutrition and terrestrial ecosystem 
functioning. Once established, 
AM association benefits host 
plants not only by improving 
water uptake and mineral nutrition 
(Aqqua et al. 2010), but also by 
increasing plant resistance to 
drought (Faghire et al., 2010; 
Baslam et al., 2013), soil salinity 
(Giri et al., 2003) and pathogens 
(Garmendia et al., 2004). In 
date palm, AM symbiosis was 
recognized as positively significant 

for growth, nutrients and water 
status, and plantlets establishment 
and survival especially on poor 
soil (Oiahabi 1991; Meddich, 2000; 
Baslam et al., 2008, 2009; Aqqua 
et al., 2010; Faghire et al., 2010; 
Baslam et al., 2013). In earlier 
studies we have shown that AM 
fungi allow for greater uptake of 
nutrients and play an important 
role in improving water relations 
thereby enhancing date palm 
growth under water deficiency 
(Faghire et al., 2010; Aqqua et al., 
2010; Baslam and al., 2008; 2009). 
In the present study the effect 
of AMF on biomass production, 
osmoregulation and antioxidant 
metabolism was investigated in 
date palm seedlings under water 
deficit.

MAtErIALs AND 
MEthODs
Pre-germinated seeds of date palm 
were transferred in pots containing 
1 kg of sterilized soil collected from 
date palm grove and grown under 
greenhouse conditions. Half of 
plantlets were inoculated (AM-
plant) with 10g of rhizospheric soil 
containing hyphae, mycorrhizal 
root fragments, and spores 
of the AM fungus Glomus 
intraradices recognized from 
earlier investigations as efficient 
for promoting date palm growth 
and nutrition (Baslam et al., 2009). 
The same amount of autoclaved 
inoculum was added to non-
inoculated plants (N-AM). Water 
stress treatments consisted of 
two watering regimes: 75% of field 
capacity (well water) and 25% 
of field capacity (water stress). 
Water status of the pots was 
daily examined and the amount 
of water loosed was refilled 
into each pot. The experiment 
was arranged in a completely 
randomized block design. Each 
treatment was replicated twenty 
times. Eight weeks after water 
stress application, plants were 

harvested and roots were washed 
free from soil under a stream of 
cold tap water. Root colonization 
(%M) was evaluated according 
to Trouvelot et al. (1986). Shoot 
height (SH) and root length (RL) 
were measured and shoot (SDM) 
and root (SDR) dry matters were 
recorded by drying in oven at 70ºC 
to constant weight. Biochemical 
changes including superoxide 
dismutase (SOD), catalase (CAT), 
guaiacol peroxidase (GPX) and 
ascorbate peroxidase (APX) 
activities and osmoregulation 
matters including proline, soluble 
protein and total soluble sugar 
(TSS) were determined according 
to balsam et al., (2009). Leaf 
antioxidant enzyme activities, SOD 
(Beyer et Fridovich, 1987), CAT 
(Aebi, 1984), APX (Nakano and 
Asada, 1981) and GPX (Maehly and 
chance, 1954) were determined. 
Malondialdehyde (MDA) was 
measured by the thiobarbituric 
acid method as described by Heat 
and Packer (1981) and H2O2 by 
using titanium method according 
to Patterson and al. (1984). TSS 
was analyzed with the anthrone 
method (Irigoyen et al., 1992) and 
proline with the ninhydrin reaction 
according to Bates et al. (1973). All 
data were analyzed statistically 
by an analysis of variance using 
ANOVA modules of the Statistica 
software program (Statsoft, 
1995). Mean comparisons were 
conducted using Newman-Keuls 
test at P < 0.05.

rEsULts
Date palm plants inoculated 
with AMF (AM-plants) showed 
mycorrhizal structures in roots 
while these al structures are never 
seen in roots of non-inoculated 
plants (N-AM). Water restriction 
disfavored the colonization of 
date palm roots by AMF (Table 
1). Percentages of mycorrhizal 
colonization reached 61 % in well 
watered (WW) plants comparing 
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to 42% in water stressed (WS) 
ones. The mycorrhizal efficiency 
index (ME)I increased in AM-
plants cultivated under reduced 
irrigation regime compared with 
their respective WW N-AM plants 
(table 1). AMF inoculation notably 
increased date palm shoot height 
(SH) and root length (RL) and 
shoot (SDM) and root dry matter 
(RDM) regardless water regime 
(Table 1). Water stress significantly 
decreased plants growth (SH and 
LR) and biomass production (SDM 
and RDM), this decrease was more 
important in N-AM plants. 

Water stress increased the MDA 
concentration of leave of both 
N-AM and AM-plants (Table 2). 
The increase of MDA content 

in response to WS was more 
relevant in N-AM (23%) than in 
AM-plant (9%).  There was higher 
total soluble sugar and proteins 
and high proline concentration in 
leaves of AM-plant under WS than 
in their respective N-AM plants. 
Analyses of hydrogen peroxide 
revealed that the level of H2O2 
was increased by drought in N-AM 
plants. In contrast, concentrations 
of H2O2 were similar in leaves of 
AM-plants under both WW and 
WS conditions (Table 2). Whether 
WS or not, AM symbiosis notably 
increased GPX and APX activities 
of leaves (Table 2). AM colonisation 
also markedly increased SOD 
activity and slightly decreased 

CAT activity of WS leaves (Table 
2). 

DIscUssION
AM symbiosis increased growth 
and biomass production of date 
palm plants under both well 
water presence and water stress 
condition, confirming earlier 
findings (Meddich, 2000; Baslam 
and al., 2008, 2009; Aqqua et al., 
2010; Faghire et al., 2010; Baslam 
et al., 2013). The positive effect 
of AMF is likely attributed to the 
improvement of mineral nutrition, 
the enhancement of water uptake 
and the increase of root length 
density.

Water regime AM status M  SDM RDM SH RL MEI

75%Fc
N-AM 0 3.16c 1.76d 22.50c 27.90d ND

AM-plant 61.43a 6.41a 3.38a 44.67a 60.50a 49.7b

25%Fc
N-AM 0 1.43e 0.81e 13.33d 18.95d ND

AM-plant 42.6c 3.21c 2.97b 26.60c 46.90c 63.8a

Within each column, values followed by the same letter are not significantly different (p < 0.05).

Within each column, values followed by the same letter are not significantly different (p < 0.05).

Table 1: Root colonization (%), Plant height (cm), Root length (cm), shoot and root dry matters (g) 
of non-mycorrhizal (N-AM) or mycorrhizal (AM-plant) date palm seedlings grown under well water 
(75%FC) or water stress (25%FC) conditions. 

Table 2: Total soluble sugar (mg.g-1 DM), hydrogen peroxide (mmol.g-1 DM), proline (nmol.g-1 DM), 
malonyldialdehyde (nmol.g-1 DM) and protein (mg.g-1 DM) contents in leaves of non-mycorrhizal (N-
AM) or mycorrhizal (AM-plants) date palm plants grown under well watered (75%FC) or water stress 
(25%FC) conditions. 

Water regime AMF status  TSS  H2O2  Prolin MDA Protein

75%Fc
N-AM 54.76c 25.54b 4105.2c 53.23b 6.14a

AM-plant 78.76a 26.2b 9193.2a 38.61d  5.75a

25%Fc
N-AM 47.53d 28.58a 3570.2d 65.51a 3.3c

AM-Plant 68.51b 26.53b 4070.4c 42.10c 4.21b



57THE BLESSED TREE | JUNE  2016

Osmotic adjustment due to 
the accumulation of certain 
organic and inorganic molecules 
osmotically active in plant cells 
is one of the mechanisms of the 
tolerance of water stress. Our 
results showed that soluble sugar 
and proline levels in leaves were 
higher in water stressed AM-plants 
than those in corresponding N-AM. 
Such elevated level of proline and 
TSS accumulation in water stressed 
AM-plants was reported by many 
previous investigations (Fouad et 
al., 2012, 2013; Baslam et al., 2013). 
These authors showed that proline 
and sugars accumulation played 
a role in osmotic adjustment and 
allowed cells to maintain turgid 
and the processes that depend on 
it, such as cellular expansion and 
growth. 

In higher plants, ROS production 
and removal are strictly controlled 
under amply watered conditions 
(Apel and Hirt, 2004). When 
higher plants are subjected to 
water stress, the equilibrium 
between production and 
scavenging of ROS is broken, 
resulting in oxidative damage 
to proteins, DNA and lipids. The 
oxidation of membrane lipids is a 
reliable indication of uncontrolled 
free-radical production and hence 
of oxidative stress (Noctor and 
Foyer, 1998). Many reports have 
emphasized the importance of 

AMF in increasing antioxidant 
activity and reducing oxidative 
damage (Ruiz-Lozano 2003; 
Alguacil et al. 2003). Accordingly, 
H2O2 accumulation and oxidative 
damage estimated as the ratio of 
malondyaldehide to proteins in 
mycorrhizal date palm seedlings 
subjected to drought was three 
times lower than in their respective 
non inoculated seedlings. 
Additional biochemical responses 
including enzymatic defense 
is an important component of 
the protective systems that 
minimize the deleterious effect of 
water stress. SOD catalyses the 
dismutation of O2 to H2O2, CAT 
dismutates H2O2 to oxygen and 
water, and APX reduces H2O2 to 
water. Our result showed that AM 
symbiosis notably increased the 
activity of GPX, APX and SOD and 
decreased the activity of CAT in 
date palm seedlings under water. 
Our finding suggest that the 
increased activity of antioxidant 
enzymes and decreased 
concentration of ROS compounds 
found in AM plants may serve to 
protect the date palm against 
oxidative damage, enhancing 
drought tolerance. These results 
are in good agreement with 
previous investigations showing 
that AMF inoculation markedly 
enhances the antioxidant enzyme 
activities (GPX, SOD and APX) 
and steeply reduces MDA and 

H2O2 accumulation (Alguacil et 
al., 2003). Arafat and He (2011) 
associated the lower accumulation 
of H2O2 and lipid peroxidation, 
evaluated by MDA production, with 
the greater activity of antioxidant 
enzymes in AMF compared to 
non AMF plants. Other authors 
have shown a positive correlation 
between tolerance to water 
deficit and increased antioxidant 
activities (Ruiz-Lozano, 2003; 
Alguacil and al., 2003).
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Abstract  

The lesser date moth  Batrachedra 
amydraula  (LDM)  is considered 
as a key pest attacking fruits in 
almost all date palm growing 
regions in Iraq. Larvae begin 
attacking flowers and bore in to 
newly formed  fruits and move  
to subsequent  stages of fruits 
development. Biological agents 
such as the egg parasitoid, 
Trichogramma evanescens,the 
larvae parasitoids Bracon 
hebetor and biological pesticides 
such as Bacillus thuringiensis 
kurestaki and Spinosad were 
implemented against this pest 
under field conditions during 
2009-2013. Light traps were used 
for the purposes of monitoring 
adults emergence and timing 
of application. All treatments 
showed significant effect in 
reducing infestation level of the 
pest compared to non treated 
fields. However, effectiveness was 
varied according to the season, 
the biological control agents and 
surrounding environment. The 
present study was undertaken 
to investigate the feasibility of  
using biological  measures for 
controlling this pests at different 

Potentials of utilizing 
biological measures for 
the management of lesser 
date moth Batrachedra 
amydraula in Iraq

locations in the country. The bio-
pesticide Bacillus thuringiensis 
was applied singly as a spray for 
a large scale trial in eight date 
palm growing provinces with total 
areas reached up to about 1000ha 
during 2012. Results showed a 
variable effectiveness against the 
pest ranged between 35 to 79% 
according to site and application 
time. Same results were reported 
when the combinations of the 
bacteria Bacillus. thuringiensis with 
the egg parasitoid Trichogramma 
evanescens and the larvae 
parasitoid Bracon hebetors, were 
tested against LDM.Significant 
yield increase was observed for all 
bio agents compared to control.
Therefore,these bioagents are 
suggested to be a safe alternative 
in any IPM program for the control  
of lesser date moth in Iraq. 

Key word: Biological pesticides, 
Parasitoids, Pest management, 
Date palm, Iraq.

INRODUCTION

Iraq is considered as one of the 
oldest countries cultivating date 
palms. Palms trees and fruits 
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are subjected to infestation by 
many key pests which can be 
found  where ever these trees are 
cultivated in the world including 
Iraq. However, infestation severity 
and pest distribution are varied 
according to pest, host plant and 
surrounding environment (Al-
Baker,1972; Ali,2007; El-Haideri 
and El-Hafeedh,1986; Zaid, 2002).
The most known serous and wide 
spread economic pests include 
the lesser date moth Batrachedra 
amydraula Meyrick which can 
be found in almost all date palm 
growing areas, the dubas bug 
Ommatissus  lybicus Debergevin is 
intensively found in central region 
and middle Euphrates Provinces of  
the country, the date palm borers 
including 

Orycrtes elegance Prell.,Oryctes 
agamemnon arabicus,the long 
horn stem borer Jebuseae 
hammershmitti Riche and frond 
borer Phonopate frontalis Fahraeus 
.These borers can be found 
everywhere in date palm orchards 

with the presence of an ecological 
variation in their distribution 
according to pest species and 
the health condition of date palm 
trees in the intended region. The 
dust spider mite Oligonychus 
afrasiaticus (Megregor) is a fruit 
pest which presents a real threat 
influencing date quality in some 
seasons. Other pests such as scale 
insects and some fruit pests are 
also found in many regions and 
they are considered as secondary 
pests however, their status can be 
changed at any time depending 
on environmental factors ( Abel 
–Hussain, 1985;El-Haideri and El-
Hafeedh,1986;Khalaf et.al.,2013).

The lesser date moth is infesting 
all date palm varieties with some 
variations according to variety, 
region and season. Larvae begin 
their attack to flowers before 
fruit  setting and continue during 
the subsequent developmental 
stages with an intensive increase 
in Hababoock and Chemri stages  
feeding on content. The infected 

fruits become dry and turn red 
in color from which the insect 
referred to its name (Hummara). 
High infestation causes dropping 
of large quantities of fruits 
underside the tree leading to 
big losses in date yield. There 
are three generations for this 
pest in most date palm growing 
areas however, the duration of 
generation and their peaks are 
varied according to the region and 
climatic factors ( Al-Fahadawy, 
1988;Aziz,2005;Ali et.al, 2010;Al-
Safi,1977; El-Juhany, 2010;Kakar 
et.al.,2010).The chemical 
insecticides are considered the 
principle measures  used in wide 
spread application against this 
pest in most date palm growing 
regions in the world including 
Iraq .The organophosphate and 
carbamite groups were used 
during the 60th – 80th decades 
of the past Century, followed 
by the pyrethroid group and 
some other recently introduced 
insecticides (Al-Jboory et. al.,1999; 
Al-Mhamed, 2001;Bahar et.al., 
2010).These insecticides are used 
either as dust with pollination or as 
ground and aerial spray (Al-Jboori 
et.al.,2007;Ali et.al., 2010;AL-
Samarraie et.al.,1988;Ba-Angood, 
1978). However, the use of wide 
spectrum insecticide resulted in 
many negative consequences on 
human health and environment 
in addition to the effect on 
non  target organisms including 
beneficial insects and natural 
enemies. Therefore, efforts were 
devoted toward the use of safe or 
less toxic materials which are called 
environmentally friend pesticides 
including biological insecticides 
such as the formulations of the 
bacteria Bacillus thuringiensis 
which are considered the most 
common biological insecticide 
used against many insect pests. 
These insecticides were used 
alone or in combination with other 
pesticide in an integrated mean for 
the control of  many agricultural 

Fig.1 Number of lesser date moth adults caught by light and 
pheromone traps at different locations during  the month of April 
for the years 2003,2004,2009,2010-2013.
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pests (Dhoubi et.al.,2007;Sayed 
et.al,2001).A good results were 
also obtained for the use of 
biological insecticide and natural 
enemies against the  lesser date 
moth and other date palm pests 
(Ali et .al., 2010; Lysandrou et.al., 
2010; Gerling, 2006; Mohammad, 
2011; Sayed,2010 ).Since previous 
studies indicated that biological 
agents could be an effective 
and safe alternative, several field 
trials were implemented in many 
of date palm growing  regions 
in Iraq and a satisfactory results 
were obtained (Mohammad et.al., 
2011;2013a;2013b ).On another 
hand some  International projects 
such as Improved Livelihoods of 
Small Farmers in Iraq through 
Integrated Pest Management 
and Organic Fertilization (IRAQ-
ICARDA-IFAD PROJECT) 
and Harmonized Support for 
Agriculture Development (HSAD) 
Project in Iraq (USAID-IRAQ-
ICARDA PROJECT) in addition 
to the  ongoing national projects  
are also  devoting a large parts 
of their activities to improve date 
palm production and protection 

with the emphasize on the use 
of natural  agents and biological 
insecticides in an integrated mean 
for the control of  date palm pests. 
Therefore, the present study was 
conducted to investigate the 
feasibility of the use of biological 
insecticides and natural enemies 
for the control of lesser date moth 
in Iraq.  

MATERIALS AND METHODS

Information and data obtained 
from previous studies and from 
those still ongoing projects  
concerning the use of biological 
insecticides and natural enemies 
against the lesser date moth in Iraq 
were used as a base line for the 
present study and for comparison 
and discussion. A large scale trials 
for the application of the biological 
insecticide Bacillus thuringiensis 
(Bt) were also conducted in 
eight Provinces with a total areas 
of more than 1300h.during the 
season of 2012. Provinces included 
in the trials were Basra, Dewanyia 
,Babil ,Wasit,Najef, Baghdad,Al-
Anbar and Dayala.The biological 

insecticide  Bt. was applied at rate 
of 1.5-3 g/l according to formulation 
and 6-7 liters of the dilution were 
used per tree as a spray by ground 
spraying machines after about two 
weeks of completion of pollination. 
Readings on initial infestation 
in each indented regions were 
taken before application, and 
two other readings were also 
made after  treatment .The first 
one was made after two weeks 
of application and the seconds 
reading was conducted after two 
weeks of the first reading. For 
each reading three date palm trees 
were selected randomly in each 
region within each Province. Three 
strands were taken randomly from 
each of the four directions of the 
tree with a total of 12 strands /tree. 
Samples were placed in plastic 
bags and taken to the laboratory 
for examination. Number of total 
fruits, infested fruits per stand 
and  percentage of infestation 
were then calculated. A number 
of 100 dropped fruits were also 
collected from under side the trees 
for examination and recording of 
percentages of infestation. Total 
infestation was used for calculation 
the efficiency of the treatments 
(Henderson and Telton, 1955).In 
order to determining the influence 
of biological insecticide Bt. on date  
yield, one bunch was cut from each 
direction of the tree at harvesting 
time then thenumber of fruits per 
strand, weight of bunch  and the 
total yield per tree were recorded. 

RESULTS AND DISCUSSION

Previous studies on the periodical 
activity of the lesser date moth 
using pheromone or light  traps 
indicated the presence of  2 -3  
overlapping generation per year 
in Iraq.The beginning, peak and 
duration of each generation was 
varied according to the season and 
surrounding environment. Results 
concerning accumulated adults 
catch in light or pheromone traps in 
some regions of Middle Iraq during 

Fig.2 Efficiency of the bio- pesticide Bt. against the lesser date 
moth at different Provinces in Iraq  during 2012.
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the month of April for some of the 
past years is presented in (Fig.1).
Number of adults was varied with 
the season due to the variation 
of surrounding environment and 
governing climatically factor. 
Dust storms, rainy thunder storms 
,wind, extreme decrease in daily 
temperature and other climatically 
factors would influence flight 
activity  of adults (Mohammad, 
2011; Aziz, 2005). Therefore, trap 
catch  of lesser date moth adults 
could be considered as qualitative 
rather than quantitative indicator 
for the presence of the pest. 
Accumulated thermal heat units 
were also used to determine adult 
emergence and showed that 
10% of adults emergence during 
Spring required an accumulation 
of 446.06 heat units and most 
adult emergence occurred during 
April, which mostly coincide with 
the flowering stage of date palm 
trees with an obvious variation 
between seasons in Iraq,(Al-
Dolimey, 2004;Ali,et.al.2010, 
Mohammad,2011; Aziz,2005).As 
for the purpose of the present 
study control measures were 
implemented depending on 
actual total infestation in fruits on 
bunches and  in dropped  fruits 
which ranged between 2.6 to 
5.5depending on location and 
time of reading during 2012.Data 
presented in (Fig.2) indicated that 
the biological  insecticide Bt. was 
effective in reducing infestation 
of lesser date moth. However, 
the efficiency of the control was 
varied according to  region being 
79% in Basra and 35% in Al-Anbar. 
Good results were also obtained in 
Babil,Baghda,Diwanya,and Wasit 
Provinces. Other  previous field 
trials showed that the efficiency of 
the biological insecticide BT. was 
about 66 - 75 during the seasons 
of 2009  - 2011.(Mohammad, 
2011;Mohammad et.al., 2013a ). 
Trees  treated with Bt. Resulted in 
various  yield increase depending 
on location, cultivar and time 

of application .The highest 
percentage of yield increase was 
more than 100% recorded for Sayr 
cultivar in Basra and the lowest 
percentage was 16% recorded 
in orchards planted with mixed 
cultivars in Najaf Province during 
2012. The reduced efficiency of 
the biological insecticide which 
was recorded at Najaf, Dayala, 
and Al-Anbar Provinces, could be 
attributed to several factors other 
than the insecticide including 
timing of application, effectiveness 
of the ground spraying machines, 
the coverage of fruits bunchs,in 
addition to the skills of the 
personals involved in application 
of the biological insecticide. 
Previous studies also indicated 
that the use of the biological 
insecticide Spinosad resulted in 
control efficiency of about 54 
-60% during 2010 and 2011 seasons 
respectively. Other previous 
studies indicated that natural 
enemies such as the egg parasitoid 
Trichogramma evanescens and 
the larvae parasitoid Bracon 
hebetor were implemented in 
large scale trials and showed 
very promising results when 
applied in proper timing. Results 
indicated that the efficiency of the 
egg parasitoid was 68 and 57% 
during 2010 and 2011 respectively 
while it was 52 and 64%  for 
the larvae parasitoid during the 
same seasons respectively 
(Mahammad,2011 ;Mohammad 
et.al., 2011;2013b).These results 
and the results of the present 
study showed that biological 
insecticides and biological agents 
are promising and safe alternative 
that can be used in an integrated 
pest management program for the 
control of the lesser date moth in 
Iraq. Since the beginning of the 
periodic activity of lesser date 
moth coincides with seasonal 
flowering of date palm trees which 
is usually occurs during the month 
of April with some earliness in 
southern regions of Iraq, therefore, 

Survey for fruits infestation 
should be considered as essential 
requirement along with adults 
catch in the light traps, for 
decision making concerning the 
control measures against this pest 
on date palm trees. Farther more, 
control practices should cover the 
whole date palm growing areas in 
order to avoid reinfestation and 
insure better efficiency of the 
treatment. A reliable monitoring 
system is essentially needed to 
determine proper timing of adult 
emergence and control decision. 
Studies on heat units requirement 
for stages development and adult 
emergence should take priority 
in this system (Ahmed and Al-
Rubaiee, 2000). Previous studies 
indicated that the lesser date moth 
required an accumulated heat 
units of 626 DD for development 
of egg and subsequent stages to 
adults emergence when reared 
at constant temperature under 
laboratory conditions (Aziz,2005). 
However, field studies showed 
some differences in heat units 
requirements which were varied 
according to the season of the 
study. These variations might 
be attributed to the length of 
hibernation periods of larvae and 
the time required for breaking this 
hibernation under each certain 
condition. The establishment of 
consistent economic threshold 
for lesser date moth population 
and infestation is another 
essential factor which is still need 
a comprehensive investigation 
including all aspects of date 
palm production and protection. 
Previous studies showed that an 
economic threshold for lesser 
date moth was developed based 
on infestation percentages and 
number of larvae in 100 fruits 
sample collected from under side 
the trees correlated with the input 
and output requirement of date 
palm production and protection. 
The outcome of the study was when 
percentage of infestation reaches 
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14.01% and 5.42%  and number of 
larvae reaches 3/100 and 1/100 
dropped fruits for the cultivars 
Zahdi and Khastawy respectively 
therefore, the infestation level is at 
the economic threshold and action 
should be taken (Al-Dolimey, 
2004).However, infestation in 
dropped fruits may not reflect the 
real infestation because other pest 
species may be found and feed 
on dropped fruit (Ahmed and.Al-
Rubaiee, 1996). Therefore efforts 
are still needed to conduct more 
trials and large scale work in order 
to establish reliable economic 
threshold  taking in to account the 
action of physical and biological 
factor of the environment including 
the role of the natural enemies in 
each date palm growing region 
and the cultivated variety. The 
implementation of reliable pest 
management program will help 
improving farmer income in 
addition to reducing environment 
and  health hazards.

CONCLUSSION

All biological control agents and 
bio- pesticides proved to be 
promising safe alternative that can 
be implemented as an integrated 
control elements against the lesser 
date moth in Iraq. The egg and the 
larvae parasitoids are considered 
as local natural enemies since 
they were collected from certain 
regions in Iraq and proved more 
adapted to the local environment 
as successful bio-control agents 
against the lesser date moth. 
However, the unstable climatically 
conditions such as the continuous 
occurrence of dust storms, rain 
storm and the extreme rise of 
temperature for several days 
during spring presenting a real 
challenge facing the application 
of bio-control agents against 
this pest. Timing of releasing bio-
control agents or application of 
bio-pesticides should be decided 
according to a good sampling 
procedure that would help in 

determine a reliable economic 
threshold which is an essential 
need for control practice against 
this pest. The national programs 
and the international projects, 
such as Improved Livelihoods of 
Small Farmers in Iraq through 
Integrated Pest Management 
and Organic Fertilization (IRAQ-
ICARDA-IFAD PROJECT) 
and Harmonized Support for 
Agriculture Development (HSAD) 
Project in Iraq (USAID-IRAQ-
ICARDA PROJECT),which were 
implemented as a joint activities 
with the MoA, devoted  much 
efforts of their  activities on the use 
of natural  agents and biological 
insecticides  in the  integrated pest 
management practices against 
date palm pests. All of these 
projects proved to be effective 
when applied in a proper timing. 
More over all biological control 
means and agents are considered 
safe environmentally and well 
integrated elements in any crop 
management system.
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Status of arbuscular 
mycorrhizal fungi in 
different plants of date palm 
plantation of Al-jamil farm 
at Qassim, Saudi Arabia

AbStrAct
Arbuscular mycorrhizal fungal 
association were assessed in 
different plant species namely 
Allium sativum, Cenchrus ciliaris, 
Cynodon dactylon, Helianthemun 
sp, Malva parviflora, Medicago 
sativa, Trigonella foenumgraceum, 
and Zea mays collected  from 
date palm plantation of Al-jamil 
Farm at Qassim, Saudi Arabia. 
Roots and rhizosphere soils 
were processed by following 
the standard methods. Total 
colonization, spore population 
and diversity significantly varied 
in different plant species.  Total 
mycelial colonization varied from 
28-72% with the highest in A. 
sativum (72%) and the lowest in 
Helianthemum sp. (28%). Maximum 
vesicular colonization was in Zea 
mays (60%) and minimum was 
in Cynodon dactylon(31%). The 
highest arbuscular colonization 
was found in Trigonella 
foenumgraceum (59%) and the 
lowest was in Helianthemun sp. 
(26%). Arbuscular mycorrhizal 
fungal spore population varied 
95-130/100g dry soil. The highest 
number was recorded in Trigonella 
foenumgraceum (130) and the 

A. A. Al-Qarawi, P. P. Dhar, M. A. 
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Plant Production Department, 
College of Food and Agricultural 
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lowest was in Medicago sativa 
(95). Funneliformis mosseae (8-
42%), Glomus etunicatum (5-26%), 
Glomus intraradices (14-50%), 
Glomus sp (3-21%). Gigaspora sp. 
(8-62%) and Sclerocystis sp.  (4-
42%) were identified from the 
rhizosphere soils. A few spores 
were unidentified. 

Keywords: Arbuscule, Colonization, 
Diversity, Mycorrhiza, Mycelium, 
Vesicles, Spore population.

INtrODUctION
Date palm, Phoenix dactylifera L., 
is one of the firstborn perennial 
fruit trees and it stands tall with 
their branches outstretched and 
their roots anchored deep into 
the earth in the sanctuaries of 
Saudi Arabia. Date palms have 
been a treasured part of the Saudi 
landscape for their beauty as well 
as their utility. Since ancient times, 
the date palm has been a source 
of food for Arabian people, and its 
branches provide with shade from 
the sturdy desert sunlight. The 
Kingdom of Saudi Arabia is the 
world’s second largest producer 
of dates, supplying 17.6 percent of 
the world market. The estimated 
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association in different plants 
growing in the farming systems 
of Saudi agro-ecosystems. The 
present study was undertaken 
to test our hypothesis that plant 
species growing in various farms 
of Saudi agro-ecosystems may 
demonstrate the arbuscular 
mycorrhizal association. We 
examined different plants growing 
in the date palm plantation at 
Qassim, Saudi Arabia for their 
arbuscular mycorrhizal association 
and diversity of arbuscular 
mycorrhizal fungi in the soil.

MAtErIALS AND 
MEtHODS
Root and soil sample 
collection and preservation

Different agricultural and non-
target plants were growing in the 
date palm plantations of Qassim. 
Roots and rhizosphere soil samples 
of Allium sativum, Cenchrus ciliaris, 
Cynodon dactylon, Helianthemun 
sp, Malva parviflora, Medicago 
sativa, Trigonella foenumgraceum 
growing in the date palm plantation 
were collected. Removing the 
gravels from top soils, roots and 
rhizosphere soils were collected 
from 5−30 cm soil layer. Roots were 
preserved in 50% alcohol after 
cleaning and washing. Preserved 
roots were cleaned, chopped into 
1cm pieces and stained with 0.05% 
aniline blue (Philips and Hayman, 
1970; Koske and Gemma, 1989) 
with modifications.  Assessment 
of AM colonization was followed 
under digital computerized 
microscope. Data were recorded 
on total colonization, intensity 
(poor, moderate and abundant) 
(Dhar and Mridha, 2006) of AM 
structural (mycelium, vesicle and 
arbuscule) colonization. Mycelial 
colonization was regarded as total 
colonization. Percent colonization 
and intensity of AM structural 
colonization were calculated (Dhar 
and Mridha, 2006).

Processing of soil samples 
and spore isolation

From each sample, 100g soil was 
processed by wet sieving and 
decanting method (Gerdemann 
and Nicolson, 1963) with some 
modifications. The series of 
ASTM-60, ASTM-100, ASTM-
270 and ASTM-400 sieves were 
used to extract the spores. Part 
of residues on the sieves was 
used for isolation of the spores 
through centrifugation with 60% 
sugar solution and other part was 
used for filtration method to have 
intact spores with morphological 
structures (Gerdemann and 
Nicolson, 1963). Spore suspension 
was filtered through gridded 
Whatman filter paper No-1 
facilitating the easy counting of the 
spores.  After filtration the paper 
was examined under the stereo-
binocular microscope at 2.5´10 
magnification and spore number 
was recorded. The total number of 
spore population in each individual 
sample was calculated per 100g 
dry soil basis. 

Identification of AMF spores

Morphologically similar spores 
were separated and observed 
under computerized compound 
microscope mounting on PVLG 
and Melzer’s reagent to identify 
by following the established 
literatures (INVAM, 2013; Schenck 
and Perez, 1990; Schüßler and 
Walker, 2010; Redecker et al., 
2013). Total spore population, 
species richness and Shannon’s 
diversity index (Hs) of AM fungal 
species  were calculated (see Dhar 
and Mridha, 2006).

Statistical analysis

Data were analyzed by One Way 
Anova and means were compared 
using the SPSS 21 at 0.05% level. 

rESULtS
Data on the arbuscular mycorrhizal 
(AM) colonization have been 

annual production of dates in Saudi 
Arabia is 1,008,105 tons occupying 
an area of 156,023 hectares with 
23,742,593 date palm trees (MOA, 
2012). 

In the arid ecosystems of Saudi 
Arabia, drought is an important 
abiotic factor and liable for limiting 
plant growth and yield (Kramer 
and Boyer, 1997). Plants growing 
in these stressed conditions form 
mutualistic mycorrhizal interaction 
to survive the drought stress 
(Auge, 2001; Ruiz-Lozano et al., 
2001) and to adapt themselves 
by their morphological, 
anatomical and physiological 
responses (Bray, 1997) in addition. 
Arbuscular Mycorrhiza Fungi 
(AMF), belonging to Phylum-
Glomeromycota (Redecker et al., 
2013), are important constituents 
of the soil microbial community 
in terrestrial ecosystems forming 
mutualistic symbiotic association 
with most of the terrestrial plants 
(Trappe, 1987). AMF have been 
shown to promote plant growth by 
uptake of slow releasing nutrients 
(Newsham et al., 1995), drought 
tolerance (Auge, 2001), salinity 
tolerance (Evelin et al., 2009), 
establishment and growth in harsh 
environments (Koske and Polson, 
1984), protection to roots against 
soil borne pathogens (Azcon-
Aguilar and Barea, 1996), improve 
host physiological processes, 
promote plant diversity (van der 
Heijden et al., 1998) etc. AM fungi 
are important to the persistence of 
vegetation in harsh environment 
conditions. However, little is known 
about the biodiversity of AM 
colonization and spore population 
in Saudi vegetation (Khaleil, 
1989; Malibari et al., 1990; Al-
Garni, 2001; Al-Whaibi, 2009; see 
also Al-Qarawi et al., 2012). The 
mycorrhizal association of different 
crops and weeds in various agro-
ecosystems are well known (see 
Muthukumar and Prakash, 2009), 
no specific reports on mycorrhizal 
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presented in the Table-1. The range 
of AM colonization varied from 
28-72%. The highest was recorded 
with Allium sativum (72%) followed 
by Zea mays (70%) and Trigonella 
foenumgraceum (69%). Vesicular 
colonization was recorded 31-60%. 
Maximum vesicular colonization 
was recorded in Zea mays (60%) 
which was followed by Trigonella 
foenumgraceum (58%). Minimum 
was recorded in Cynodon dactylon 
(31%). Arbuscular colonization was 
observed 26-59%. The highest 
arbuscular colonization was found 
in Trigonella foenumgraceum 
(59%) and the lowest was in 
Helianthemun sp (26%). Intensity 
of mycelial, vesicular and 
arbuscular colonization varied 
independently (Table-1).

Data on the total AM fungal spore 
population and AM fungal species 
richness in the rhizosphere soil 
of different plant species under 

study have been presented in the 
Table-2. The highest AM fungal 
spore population was counted in 
the rhizosphere soil of Trigonella 
foenumgraceum (130) which was 
followed by Zea mays (125), Allium 
sativum (121) and Helianthemun sp 
(116). The lowest spore population 
was counted in the rhizosphere 
soil of Medicago sativa (95). 
Funneliformis mosseae, Glomus 
etunicatum, Glomus intraradices, 
Glomus fasciculatum, Glomus sp, 
Gigaspora sp, Sclerocystis sp were 
identified. Funneliformis mosseae 
was recorded 8-42% in six samples: 
maximum in Cenchrus ciliaris 
(42%) and minimum in Medicago 
sativa (8%). Glomus etunicatum 
was observed 5-26%. The highest 
was recorded in the sample of 
Malva parviflora (26%) and the 
lowest was in the sample of Allium 
sativum (5%). Glomus sp-1 was 
counted 3-21%. Gigaspora sp was 
observed in five soil samples (5-

62%). The highest population 
was recorded in the soil sample 
of Medicago sativa (62%) and 
the lowest was recorded in the 
soil sample of Cynodon dactylon 
(5%). Sclerocystis sp was recorded 
4-42% from five soil samples. 
Maximum was in the soil of 
Trigonella foenumgraceum (42%) 
and minimum was in the soil of 
Malva parviflora (4%). A few spore 
remained unidentified. 

Figure-1 represents the data on the 
Shannon’s diversity index (Hs) of 
AM fungi in the rhizosphere soils 
of different plants growing in the 
date palm plantation of Al-Jamil 
Farm at Qassim of Saudi Arabia. 
The highest Hs was calculated in 
the soil of Helianthemun sp and it 
was followed by Cenchrus ciliaris, 
Cynodon dactylon and Malva 
parviflora. The lowest was in the 
soil sample of Medicago sativa. 

Plant species Total Colo-
nization 

(%)

Intensity of AM structural colonization (%)

Mycelium Vesicles Arbuscules

Mycelium Vesicles Arbus-
cules

P** M A P M A P M A

A. sativum 72 a* 42 c 27 e 42 41 17 53 43 4 32 34 34

C. ciliaris 45 d 40 c 36 c 27 53 20 38 47 15 35 52 13

C. dactylon 52 c 31 d 31 d 25 75 -- -- 100 -- 100 -- --

Helianthemun 
sp

28 e 35 d 26 e 32 47 21 46 54 -- 47 51 2

M. parviflora 66 b 53 b 48 b 25 46 29 32 62 6 50 24 26

M.  sativa 46 d 42 c 33d 24 53 23 54 23 23 25 53 22

T. foenumgra-
ceum

69 ab 58 a 59 a 21 57 22 54 40 6 15 53 32

Z. mays 70 ab 60 a 57 a 36 43 21 20 46 34 -- 100 --

*Different letters indicate the significant variation as shown by DMRT (p<0.05).

**P-Poor, M-Moderate, A-Abundant.

table 1: total colonization and intensity of different AM structural colonization in the roots of various 
plants species growing in the date palm plantation of Al-Jamil farm at Qassim, Saudi Arabia.
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DIScUSSION
All the plant species under study 
were observed to be associated 
with arbuscular mycorrhizal 
fungi. Occurrence of different 
arbuscular mycorrhizal fungal 
species has been confirmed in the 
date palm plantation of Al-Jamil 
Farm at Qassim, Saudi Arabia. 
Different AM fungal structures 
viz: coenocytic mycelium, vesicles 
and intracellular arbuscules were 
observed and their presence 
confirmed the occurrence 
and association of arbuscular 
mycorrhizal fungi with the 
growing plant species in the date 
palm plantation. Allium sativum, 
Trigonella foenumgraceum and 
Zea mays were observed to be 
highly colonized. They have no 
significant difference in case 
of total colonization. These 
agricultural crop plants were 
previously reported to be highly 
mycorrhizal (Christopher and 
Vyan, 2008; Chu et al, 2013; Gill et 
al., 2013; Tuncturk, 2011). Variation 
in total AM colonization was 

significant among other plants 
species. Similar variation of AM 
colonization in different desert 
plants were reported in the earlier 
studies (see Al-Qarawi et al., 2012). 
Arbuscular colonization in the 
plant species indicates the active 
role of mycorrhizal symbionts 
in the date palm plantation. 
Intensity of mycelial, vesicular 
and arbuscular colonization were 
variable in different plant species. 

Total spore population was 
variable in all soil samples which 
was statistically significant 
(p<0.05). Most of the AMF 
species were under Glomus.  
Arbuscular mycorrhizal fungal 
species richness and distribution 
varied independently in different 
rhizosphere soil samples. It may 
remarkably be mentioned that 
agricultural crops growing in the 
date palm plantation showed 
lower species richness and 
diversity index. It may be due to 
the different cultural practices in 
the agro-ecosystem. It is reported 
that cultural practices may be 
responsible for lower species 

richness, spore density and 
diversity of AM fungi (Abbott and 
Robson, 1991). Whereas naturally 
growing non-target plants showed 
comparatively higher species 
richness and diversity index. Such 
phenomenon may be the result of 
the plant’s survival strategy in the 
adverse condition. 

Funneliformis mosseae was also 
recorded. Different recorded 
species of Glomus were more 
or less similar in all the samples. 
Frequency distribution (species 
richness) of different AMF species 
varied significantly. It is notable 
that Gigaspora spp were higher 
Glomus spp were almost lower 
in the agricultural plants and 
whereas in the non-target plants 
Gigaspora sp was lower and 
Glomus was frequently occurring. 
The reason of this inverse 
interaction is unknown. More and 
extensive studied are emphasized 
hereby to understand any positive 
or negative interrelationship 
between Gigaspora and Glomus 
in the agroecosystem at Qassim of 
Saudi Arabia. Species composition 

Plant species Total popu-
lation

% population of different AM fungal species

F. mos** G. etu G. intra Glom. sp.-1 Gig. Scl. Unidfd

A. sativum 121 c* 35 5 50 3 -- -- 7

C. ciliaris 105 e 42 14 20 11 8 -- 5

C. dactylon 97 g 38 21 14 13 5 -- 9

Helianthemun sp 116 d 21 21 22 12 -- 5 19

M. parviflora 102 f 25 26 19 21 -- 4 5

M.  sativa 95 g 8 -- -- -- 62 26 4

T. foenumgraceum 130 a -- -- -- 19 39 42 --

Z. mays 125 b -- -- -- 16 52 32 --

*Different letters indicate the significant variation as shown by DMRT (p<0.05).

**F. mos =Funneliformis mosseae,  G. etu =Glomus etunicatum, G. intra =Glomus intraradices, Gig.=Gigaspora sp, 
Scl.=Sclerocystis sp., Unidfd=Unidentified.

table-2: total spore population and percent population of different AM fungal species in the 
rhizosphere soil of various plant species growing in the date palm plantation of Al-Jamil farm at 
Qassim, Saudi Arabia.
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of AMF community may be 
influenced by the host species (see 
Kumar et al., 2012). Growth and 
development habits of the host 
and AM fungi may also influence 
the variation of AMF structural 
colonization and sporulation of 
the fungal symbionts (see Kumar 
et al,.2012). Diversity of AM fungal 
species is important in the soil 
systems for the best nutrient 
uptaking. 

Arbuscular mycorrhizal fungi 
spread extraradical mycelia 
network in the pedosphere 
binding the microparticles by 
filamentous hyphae constituting 
persistent aggregates of the 
soil particles.  Stability of soil 
aggregates is related to the soil 
density, root length and extra-
radical mycorrhizal mycelium in the 
rhizosphere soils (see Graf and Frei, 
2013). Mycorrhizal fungal mycelial 
mass in the soils of date palm farm 
increase soil stabilization and thus 
reduce the soil erosion in Saudi 
agro-ecosystems. Arbuscular 
mycorrhizal inocula are dispersed 
by the windflow in the desert 
fields and they are deposited near 
the gravels on the soil surface. 
New borne seedling of different 
non-target plants facilitate the 
colonization and spreading of 
these deposited mycorrhizal 
propagules (Koske and Polson, 

1984) which help to nutrient 
enrichment, soil improvement, and 
microbial development in the date 
palm rhizosphere thus favouring 
the date palm trees.

In the abiotically stressed habitats 
like arid ecosystems of Saudi 
Arabia, AM dependent plants 
acquire mycorrhizal symbiosis 
for their survival and nutritional 
requirement. Estimation of AM 
fungal inoculum potential in 
the non-target plants and their 
influence in the nutrient cycling, 
nutrient management, and 
maintenance of the balanced soil 

health of the date palm plantation 
in the harsh conditions of Al-
Qassim might be important. As 
such these non-target plants, 
supporting the date palm trees by 
maintaining the diversity of AMF 
species, providing with sufficient 
nutrients and managing the soil 
health system, may be regarded 
as helpful friends to the date palm 
trees in the abiotically stressed 
agroecosystems of Saudi Arabia 
with the importance of nutritional, 
ecological and evoltuionary 
standpoint. 
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