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ZAYED-2018, Agriculture 
and Goodness
H.H Sheikh Khalifa Bin Zayed Al Nahyan, President of the UAE (God protect Him), has announced 
that 2018 will carry the slogan “ZAYED YEAR” in the United Arab Emirates, to be a national 
occasion for celebrating the founding leader the Late Sheikh Zayed Bin Sultan Al Nahyan (God 
bless his soul) and to highlight His role in founding and construction of the UAE, as well as His 
other local and global achievements.
For us, the Late Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul) is much more than 
a Leader, Founder and President of a Country. The Late Sheikh Zayed Bin Sultan Al Nahyan 
(God bless his soul) is the spiritual father of agriculture in the UAE due to His great imprint in 
the agricultural sector. The Emirati desert turned into a green paradise through the planting of 
millions of date palm and other various trees. He said “Give me agriculture and I will give you 
civilization”, as agriculture and civilization are the pillars of Sheikh Zayed’s thought.
In the opening speech of the First Ministerial Asian Conference of member countries of the United 
Nations Convention to Combat Desertification (UNCCD), held in Abu Dhabi in June/2003, the 
Late Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul), said: “ the United Arab Emirates 
has managed to coexist with the desert environment, consisting about three quarters of its 
area, and to adapt to its limited resources for many years. Thanks for the sincere efforts of the 
UAE people, the country was able to conquer the difficult circumstances and achieve what 
experts considered impossible. Green areas began to expand, and the desert retreats in front 
of the green.”
Despite the divergent views of international experts, who accompanied the Late Sheikh Zayed 
Bin Sultan Al Nahyan (God bless his soul), they saw the impossibility of agriculture in the 
desert nature and the difficult climatic conditions of the UAE, in addition to lack of water and 
scarcity of rainfalls, the Late Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul), and with 
a strong will, moved ahead with applying his vision of agriculture and afforestation. The Late 
Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul)  allocated vast land areas for ambitious 
forest projects and spread green areas for protection of wildlife, all of which have revived life 
in the desert environment, stopped desert crawl and contributed to developing awareness of 
citizens and their interest in agriculture and their association and attachment to land. They have 
managed to turn the land of this country, said to be unsuitable for agriculture and development, 
to farms spread oversight and to gardens, green forests and productive factories.
The choice of 2018 to be “ZAYED YEAR”, embodies the extraordinary and unique position of 
the Late Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul) for every Emirati. The Late 
Sheikh Zayed Bin Sultan Al Nahyan (God bless his soul) is the founding leader of the United 
Arab Emirates, who set the foundations of the modern renaissance UAE is witnessing on all 
levels, the symbol of wisdom, goodness and generosity, not only in the UAE and the Gulf, but 
also on the Arab and international levels, and his attitudes and initiatives remain a testament 
to his exceptionality as a modern leader appreciated by all peoples and countries of the region 
and the world.
The United Arab Emirates has been a global leader in the fields of competitiveness, excellence, 
creativity, innovation and foreseeing the future as reflected in the establishment of Khalifa 
International Award for Date Palm and Agricultural Innovation. This is an actual translation of 
the vision and guidance of our wise leadership, headed by H.H Sheikh Khalifa Bin Zayed Al 
Nahyan, President of the UAE (God protect Him) and sponsor of the award, and the support of 
H.H Sheikh Mohammad Bin Zayed Al Nahyan, Crown Prince of Abu Dhabi and Deputy Supreme 
Commander of the Armed Forces, and the follow-up and interest of H.H Sheikh Mansour bin 
Zayed Al Nahyan, Deputy Prime Minister and Minister of Presidential Affairs.
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Innovating and Looking 
Forward to the Agricultural 
Future of the World

Our Message

Since first founded by the Late Sheikh Zayed Bin Sultan Al Nahyan (God 
bless his soul), the United Arab Emirates has rendered attention to the 
agricultural sector because of its strategic value in social stability and 
development or rather as the Late Sheikh Zayed Bin Sultan Al Nahyan (God 
bless his soul), said “ Give me agriculture and I will guarantee civilization 
for you”. On the same trail of the Late Sheikh Zayed Bin Sultan Al Nahyan 
(God bless his soul), H.H Sheikh Khalifa Bin Zayed Al Nahyan, President 
of the United Arab Emirates (God protect Him), paid due attention to the 
agricultural sector and, particularly, date palm, given its economic and 
heritage value and as part of the national food security of the UAE. In 
recognition of this sector, Khalifa International Award for Date Palm and 
Agricultural Innovation was an appreciation of the best practices in the 
field of date palm and agricultural innovation at the international level and 
the first and biggest award of this kind worldwide.
“People are enemies of what they do not know” but true success is in 
reconciling with the future through foresight it. Foreseeing the future 
is necessary for building-up individuals and communities in the various 
economic, social, political, educational and environmental sectors. It 
is one of the most important tools that help governments anticipate 
opportunities, trends, challenges and future implications in the agricultural 
sector and analyze impacts and risks with respect to food security at the 
national and international levels and, thus, to develop innovative solutions 
and to provide alternatives.
Hence; Khalifa International Award for Date Palm and Agricultural 
Innovation is seeking contribution to creating opportunities for recognition 
of the best innovative practices in the field of date palm and agricultural 
innovation, in general, with a sense of the responsibility the Award is 
holding according to its strategic vision. As such, it would ultimately 
assist in sound strategic planning which, in turn, would contribute to 
optimal steering policies and prioritization and in developing future plans. 
Foreseeing agricultural future in the UAE is based on past and present 
variables in the light of planned objectives and aspirations of the good 
leadership for the future through quantitative methods based on reading 
of present and past figures and qualitative ones deriving clues from the 
opinions of experts and specialists, namely taking a closer look through a 
telescope with lenses consisting of fragrance of past experiences, results 
and ripe fruits of the present, and indicators of future aspirations.
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Adoption of biointensive 
IPM to enhance the 
development of organic 
date palm cultivation in 
the Arab countries 

Mohamed El-Said El-Zemaity

Dept. of Plant Protection, Fac., of 
Agric. Ain Shams University

E- mail: mselzemaity@hotmail.com

AbStrAct
Recently, there has been an 
increased demand on organic 
date in the developed as well as 
developing countries including the 
Arab countries. However, there are 
certain challenges for developing 
organic date palm cultivation in the 
Arab countries which are the main 
global producers of dates. Since 
the pest management practices 
should be applied in accordance 
with the valid standards of 
organic date production, the 
insufficient management of pests 
is one of the major reasons of such 
constraints. In fact, knowledge of 
organic-agriculture standards and 
available required information of 
the all components of IPM strategy 
is very important to develop 
adequate programs to manage the 
pest problems in organic farming;  
available data indicate that 
the basic components include: 
biological and ecological aspects 
of the target pest, field monitoring 

and scouting, threshold /action 
levels and natural controls, 
whereas, the methods and tactics 
which are commonly used as 
main and potential components 
to implement the IPM program 
include: regulation and legislative 
interventions, agricultural methods, 
attractants and pheromone traps 
and biological control. When the 
organic management practices 
alone cannot prevent or control 
pests, a biological or botanical 
substance may be applied through 
biointensive integrated pest 
management (Bio-IPM) programs. 
Consequently, bio-IPM is not just 
about management of pests alone, 
it is a sustainable crop production 
system based on sound eco-
system analysis. However, there 
are certain constraints on its 
wide-range implementation 
in the Arab region. This paper 
highlights the current situation of 
IPM levels in Arab region and the 
need to overcome constraints and 
encourage the implementation of 
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Table.1. Possible natural enemies of the main date palm pests

  English/ Scientific
name Possible Natural Enemis Source

White scale/ Par-
 latoria blanchardii
Targ

Hemisarcoptes malus, Chrysoperla vulgaris, Car-
 diastethus nazarenus, Coccinellidae (29 species),
 Nitidulidae (5 species), Mycetaeidae (1 species),
Aphytis mytilaspidis, Cybocephalus nigriceps, Cy-
 bocephalus rufi frones, Chilocorus bipustulatus var.
 .iraniensis and Chilocorus sp

.FAO, 1995

Red scale/ Phoe-
 nicococcus marlatti.
,cockerell

General predators, such as Pharoscymnus anchora-
.go (Fairmaire), are considered as active predators Zaid et al., 2002

 Red palm weevil
(RPW)/ Rhyn-
chophorus ferrugin-
.eus Oliv

 Entomopathogenic nematodes (Heterorgabditis
 species or Steinernema sp.) - Entomopathogenic
 fungi (Beauveria bassiana, Metarhizium anisopliae)
- Entomopathogenic bacterium (Bacillus thuringi-
(ensis

 Dembilio and Jacas,
.2013

  The dubas bug/
Ommatissus binota-
 tus var. Lybicus (De
(Bergevin

The egg parasitoid  Pseudoligosita babylonica (Hy-
.(menoptera: Trichogrammatidae

Hassan et al., 2003; Hu-
 baishan& Bagwaigo,
.2010

bio-IPM programs in organic date 
palm farms.

Key words: Organic date, Pests, 
Adoption and implementation, 
Biointensive IPM

INtrODUctION 
Organic agriculture includes 
all agricultural practices that 
promote the environmentally, 
socially and economically 
sound production of food. Crop 
production and pest control 
methods in organic agriculture are 
governed by strict standards and 
rules imposed by the International 
Federation of Organic Agriculture 
Movement (IFOAM) and national 
regulations. These standards 
applies to the unprocessed and 
processed products that carry or 
are intended to carry descriptive 
labelling referencing organic 
production methods. On the 
other hand, organic production is 

generally associated with different 
challenges; the major challenges 
include low quality palm cultivars, 
poor farm management, pest and 
disease control (and inadequate 
IPM: integrated pest management), 
harvesting, processing and 
marketing, shortages of national 
qualified and trained staff and 
labour, and insufficient research 
and development (Mahmoudi, 
et al., 2008 ). Regarding organic 
date palm cultivation, dates shall 
refer to organic production only 
if they come from a farm system 
employing management practices 
that seek to nurture ecosystems 
in order to achieve sustainable 
productivity; and that provide 
weed, pest and disease control 
through a diverse mix of mutually 
dependent life forms, recycling 
of plant and animal residues, 
crop selection and rotation, 
water management, tillage and 
cultivation (United Nations, 2003; 

Azadi et al., 2006; El-Zemaity, 
2007b;  Safwat, 2007).

Some Arab producers have 
diversified into organic production 
of dates. For example, Tunisia 
export certified organic dates 
to the European countries, the 
main market is Germany. Tunisia 
exported 678 tones of organic 
dates (The official production 
Figure was 107 000 tones for all 
varieties) in 2000-2001, up 60 
percent from 425 tones in the 
previous season (Fruitrop, 2001).
The recent data indicated that 
in 2011, 6,000 tons of organic 
dates were harvested in Tunisia, 
of which 4,000 tons (67%) was 
exported; 68% of this went to 
Germany, 11% to the United States 
and 7% to Morocco (Source: 
Freshplaza.com). Although Tunisia 
accounts for only 2 percent of 
world date production, its share 
of global exports in value is 21 
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percent. It represents 55 percent 
of EU imports in value. Tunisia 
exports about the same quantity 
of processed and natural dates. 
Algeria came the second with a 
market share of 20 percent of 
EU imports in value. The official 
production Figure in 2000 was 
365 000 tones for all varieties. 
Algeria exports more natural dates 
than processed dates, as there is 
a lack of processing capacity. The 
quasi-totality of Algerian dates 
is destined for France (Fruitrop, 
2001). Among organic fruits, date 
palms are of major importance in 
other Arab counties such as Egypt, 
UAE, Palestine and Saudi Arabia. 
Organic date production of these 
countries is locally distributed 
(Hartmann, et al., 2012).

As conventional date palm the 
organic date palm cultivation 
and its fruits could be subject to 
attacks by several pests that are, 
in most cases, well adapted to 

the oasis environment. The main 
causes of date palm damage 
include insect pests, rodents 
and diseases (Naturland, 2002; 
Blumberg, 2008; Mahmoudi, et 
al., 2008). The damage caused 
by such pests is considerable and 
leads to heavy economic losses. 
Most of pest control operations 
employing pesticides are either 
restricted or not permitted not 
only in organic date but also 
at all in organic products. The 
principles of pest control in 
organic farming are based on: 
(i) prevention of infestation, (ii) 
avoiding the contamination of 
organic foods by any form of 
infestation, (iii) avoiding any 
contamination of organic foods 
with plant protection products, 
and (iv) the use of substances 
which not adversely affect the 
environment. Generally, IPM is a 
set of management activities that 
farmers implement to maintain 
the intensity of potential pests at 

levels below which they become 
pests, without endangering the 
productivity and profitability of 
the farming system as a whole, 
the health of the farm family and 
its livestock, and the quality of 
the adjacent and downstream 
environments. Consequently, IPM 
is not just about management of 
pests alone, it is a sustainable crop 
production based on sound eco-
system analysis. However there are 
certain challenges that constrain 
its wide range implementation 
(Guan Soon, 1996; Dhaliwal and 
Heinrichs, 1998). 

Considering all mentioned 
previously, it is highly expected 
that the Arab countries which 
are the main producers of dates 
will face some of constraints 
in developing of organic date 
cultivation. So, the present paper 
highlights the current situation of 
IPM levels in Arab region and the 
need to overcome constraints and 
encourage the implementation of 
bio-IPM programs in organic date 
palm farms.

DIScUSSION
Possible causes of date palm 
damage in organic cultivation 

All parts of offshoots and mature 
date palm tree could be exposed 
to the infestation by different 
abiotic as well as biotic disorders 
includes pests and diseases. The 

Table.2. Permitted and restricted pest management tools in organic farming.

Restricted

(Substances used only in case 
of immediate threat to organic 
foods becoming unfit for con-
sumption due to infestation)

- Pyrethrum derived only from a 
natural source.

- Synthetic pyrethroids for the 
treatment of sealed units

Permitted

- Carbon dioxide, nitrogen, freezing, heating and vacuum treat-
ment.

- Mechanical, sound or light barriers.

- Electric flying insect control units.

- Tamper resistant bait stations.

- Pheromone traps & sticky boards.

- Diatomaceous earth & amorphous silica.

- Particle film barriers (processed kaolin clay).

- Sugar esters 

Compost teas.- s.

- Botanical products.

- Microbial products.

- Organically  approved chemicals (Bordeaux mixture, sulfur and 
copper)
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main pests which include insects; 
mites; plant pathogens; weeds; 
rodents and birds are similar 
in most of the Arab countries 
(Fig. 1). Some of these pests are 
considered serious pests in certain 
countries, whereas considered 
moderate or minor pests in the 
others. Among of these pests the 
two main serious pest-threats in 
date palm plantations now are the 
Red Palm Weevil (Rhyncophorus 
ferrugineus) and the fungal disease 
Bayoud (Fusarium oxysporium) 
(Calcat, 1959; Carpenter and 
Elmer,1978; Al-Azawi, 1986; Howard 
et al., 2001;  Zaid et al., 2002). 
Other date palm disorders such 
as environmental, physiological 
and propagation factors could be 
causes of considerable damage 
in each country. The occurrence 
of date palm pests and/or injury 
symptoms is depending on the 
development-stage and the 
environmental factors. Naturland, 
2002 reported that most of the 
problems concerning disease and 
pests have different causes, i.e. 
(a) monoculture cultivation and 
use of non-resistant and/or of few 
varieties; (b) insufficient distance 
between species that grow to the 
same height, failure to trim agro 
forestry systems; (c) unfavorable 
soil conditions like degenerated 
or poor soil, soil not deep enough 
for roots, lack of organic material, 
high salinity etc and (d) unsuitable 
site conditions (deep water table, 
insufficient irrigation, drought, 
temperature, high rainfall level 
etc.). It is worth mentioning 
that the absence of adequate 
management of such disorders 
could cause considerable damage 
and lead to heavy economic losses. 

requirements of pest control 
in organic date palm 

Pest control (including insect 
pests, diseases and weeds) shall be 
centered on organic management 
practices aimed at enhancing 

crop health and minimizing losses 
caused by such pests. When the 
organic management practices 
alone cannot prevent or control 
possible pests, a biological or 
botanical substance or other 
substances may be applied 
(British Pest Control Association, 
2002). However, the conditions 
for using the substance shall be 
documented in the organic plan. 
Pest management plan should be 
based on essential considerations: 
(1) appropriate practices should 
be adopted to prevent pests 
and avoiding the contamination 
of organic food by any form of 
infestation from microorganisms, 
insects or other pests; (2) control 
measures should be achieved 
mainly by means of scrupulous 
cleaning procedures and hygiene 
controls adopted within and 
around warehouse and storage 
areas, food preparation areas and 
for all contact surfaces, within 
particular emphasis given to the 
frequent and regular cleaning 
of inaccessible areas; (3) the 
permitted pest control substances 
which does not adversely affect 
the environment may be used if 
these practices are ineffective and 
must be used without any risk of 
contamination; and (4) the use of 
chemical means of pest control 
should be kept to minimum, and 
restricted substances should 
lead to the organic products 
losing their organic status. 
These emphasize that the pest 
management practices should first 
involve the removal of pest habitat 
and food; second, the prevention 
of access and environmental 
management (light, temperature 
and atmosphere) to prevent pest 
intrusion and reproduction; and 
third, mechanical and physical 
methods (traps), permitted lures 
and repellents. On the other hand 
the operator shall, however, ensure 
that any pest control substance 
used does not come in contact 

with the organic raw materials 
or product, and shall record the 
use and disposition of all such 
substances. These requirements 
could be implemented through the 
bio-IPM strategy which emphasizes 
on proactive measures to redesign 
the agricultural ecosystem to the 
disadvantage of a pest and to 
the advantage of its parasite and 
predator complex (UIUC, 1997).

biointensive integrated 
pest management (bio-
IPM) system and planning 
the suitable program

Biointensive integrated pest 
management (bio-IPM) is a system 
approach to pest management 
that is based on an understanding 
of pest ecology. It begins with 
steps to accurately diagnose 
the nature and source of pest 
problem, and then relies on a 
range of preventive tactics and 
biological measures to keep pest 
populations within acceptable 
limits (Leslie and Cuperus, 1993; 
Steiner, 1994;  Altieri, 1994). 
Reduced risk pesticides are used 
if other tactics have not been 
adequately effective, as a last 
resort and with care to minimize 
risks. Generally, bio-IPM has 
many of the same components 
as conventional IPM, including 
monitoring, use of economic 
thresholds, record keeping, and 
planning (El-Zemaity, 2006). On 
the other hand, bio-IPM system is 
affected by several factors such 
as: economic costs and benefits of 
individual components; emergence 
of new pests, resistance or unusual 
weather problems; the skill and 
competence of field personnel 
conducting scouting, designing 
tactics and assessing effectiveness 
of given strategies; the impact 
or importance of preventive 
practices; availability, or lack 
thereof of effective alternative 
pest management products; and 
the complexity of interactions 
among pests, beneficials, cropping 
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practices and control measures. 
Moreover, all IPM programs, 
regardless of the situation, share 
the components of monitoring the 
pest population and other relevant 
factors; accurate identification 
of the pest; determining injury 
levels and threshold that trigger 
treatment; timing treatments to 
the best advantage; spot-treating 
for the pest; selecting the least – 
disruptive tactics; evaluating the 
effectiveness of treatment to fine –
tune future actions and educating 
all people involved with the pest 
problem (El-Zemaity, 2007a).

Good planning must precede 
implementation of any IPM 
program, but is particularly 

important in a biointensive 
program. Planning should be done 
before fruiting season because 
many pest strategies require 
steps or inputs, such as beneficial 
organism habitat management 
that must be considered well in 
advance. Attempting to jump-start 
an IPM program in the beginning 
or middle of a season generally 
does not work.

the current situation of IPM 
levels in the Arab region 

Measuring the success and 
improving the efficiency of 
IPM actions by adopting better 
application practices require 
accurate evaluation of the current 

management programs. The 
success of the IPM program can 
be measured by the ability to 
maintain infestation levels below 
threshold level or a given % in a 
target area.  In fact, information 
on the degree of adoption and 
evaluation of IPM practices in the 
Arab countries is very lacking 
(El-Zemaity, 2006). Regarding 
the actual implementation of IPM 
along the Arab region, it could 
be classified to 3 categories of 
adoption (low, medium and high 
– level IPM), with the exception 
of chemical control level which 
no practices of IPM (or no IPM) 
are employing and the system is 
essentially dependent routinely 

Trunk

Leaves & Spathe 

Roots 
Possible Insects: The mole cricket, 
Termites. 
Possible Nematodes: Root- knot 
nematode,     Lesion nematode, 
Stunt nematode. 
Possible Diseases: Root rot

Inflorescence
Khamedj disease 
(Inflorescence rot of palm) 

Possible Insects:  
The longhorn palm stem borer, Fruit 
stalk borer, Red palm weevil, Bark 
beetle. 
Possible Diseases:  
Al-Wajam disease, Fruit rot. 
Possible Rodents:  
Black rat, House mouse. 

Fruits 
Possible Insects: The lesser date 
moth (Hmira), The greater date 
moth, Pomegranate fruit butterfly, 
Red wasp, Indian meal moth, Saw-
toothed grain beetle. 
Possible Mites: Dust mite. Palm 
bud mite, Palm false spider mite. 
Possible Diseases : Fruit rot.

Possible Insects: The frond 
borer, Date parlatoria scale insect 
(White scale), The green soft 
scale insect, Red date scale insect 
(Red scale), Mealy bugs, The 
dubas bug, Desert locust.

Possible Diseases : Bayoud disease, 
Graphiola leaf spot, Diplodia 
disease (Diplodia basal rot) , Leaf 
spots (Brown leaf spot), Black 
scorch disease (Medjnoon, Fool’s 
disease), Bending head

Natural enemies
(beneficial insects)

Fig.1A. Agro-ecosystem Analysis Chart for Date Palm
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on insecticides (El-Zemaity, 2013). 
The adopted practices of the three 
categories may include: (1) low – 
level IPM, employing at least the 
most basic IPM practices-scouting 
and applications in accordance 
with economic threshold/ area–
wide management; (2) medium 
– level IPM, some preventive 
measures, coupled with efforts 
to cut back on broad spectrum 
of insecticide use and (3) high – 
level IPM, integration of multiple 
preventive practices to control 
the insect without relying on 
insecticides such as in organic 
farming. The high – level IPM 
is the most advanced IPM and 
termed as the bio- intensive IPM. 

The actual percentages of current 
IPM adoptions levels in each 
Arab country are not well known. 
This may require encouraging 
researches on the evaluation 
of the adopted IPM programs 
under the local condition of each 
country. Such researches have 
become necessary to improve our 
understanding of the success and 
true impacts that can be expected 
from the commonly used IPM 
practices.

Successful implementation 
of bio-IPM approach

1. Pest identification (pest 
diagnosis) - A crucial step in any 
IPM program is to identify the pest. 

The effectiveness of both proactive 
and reactive pest management 
measures depend on correct 
identification. Misidentification 
is actually harmful and costs 
time and money. Help with 
positive identification of pests 
may be obtained from university 
personnel, private consultants, 
the cooperative extension service, 
books and websites. After a pest 
is identified, appropriate and 
effective management depends 
on knowing answers to a number 
of questions related to the pest life 
cycle and the role of agricultural 
practices in enhancement its 
natural control. So, monitoring 
(field scouting) and economic 

Fig. 1B. Agro-ecosystem Analysis Chart for Date Palm

Steam Borer

White Scale

Dubas Bug
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injury and action levels are used 
to help answer such questions 
as well as to make adequate 
analysis of the overall situation of 
a date plantation through agro-
ecosystem analysis.

2. Agro–ecosystem analysis (AESA) 
- The objective of AESA is to build 
awareness of the relationship that 
exists between organisms in the 
environment and to make good 
management decisions. The AESA 
should be done weekly to monitor 
conditions of crop, weather, soil, 
pests (including diseases and 
weeds) and beneficial organisms 
(predators and parasites). To 
conduct proper AESA, it is highly 
recommended to spend some time 
discussing the needed information, 
observations and recording results. 
This discussion should lead to the 
correct way to observe date palm 
plantation and chosen observed 

trees. In-field observation of 
represented sample tree should 
carefully be observed for the 
presence of any pests, beneficials, 
injury symptoms and signs on the 
different tree parts (growing point, 
inflorescences, leaves, fruits, trunk/
stem, off shoots, bulb, roots, whole 
plant). Soil surface also observed 
for any ground – dwelling pests or 
beneficials. The results of observed 
pests and associated organisms, as 
well as different leaf spot disease 
symptoms should be recorded 
on AESA chart (Fig.1A&B) or 
presented in inspection table or 
illustrate AESA chart. 

3. Proactive tactics of bio-IPM 
system

Cultural control and pest- resistant 
cultivars - All agricultural methods 
should be utilized to create a 
non-suitable environment for the 
multiplication of the pest and 

offer suitable habitat for beneficial 
organisms. On the other hand 
cultivars should be resistant to 
major pest(s), appropriate for 
the area, commercially available, 
should have appropriate mode of 
resistance and must have a market. 

 Mechanical and physical controls - 
Methods included in this category 
utilize some physical components 
of the environment, such as 
temperature, humidity, or light, 
to suppress the pest. Common 
examples are covering the fruit 
bunches with plastic nets, flaming, 
soil solarization, and plastic 
mulches to kill weeds or to prevent 
weed seed germination. 

Biological control - Biological 
control is the use of living 
organisms - parasites, predators, 
or pathogens - to maintain pest 
populations below economically-
damaging levels, and may be 
either natural or applied. The first 
step in setting up a biointensive 
IPM program is to assess the 
populations of beneficials and 
their interactions within the 
local ecosystem. This will help to 
determine the potential role of 
natural enemies in the managed 
agricultural ecosystem. It should 
be noted that some groups of 
beneficials (e.g.,spiders, ground 
beetles, bats) may be absent or 
scarce on some farms because 
of the lack of habitat. These 
organisms might make significant 
contributions to pest management 
if provided with adequate habitat. 
Possible natural enemies of the 
main date palm pests are listed in 
Table (1).

reactive pest 
management options

Since, IPM requires continuous 
assessment of a situation 
(UIUC, 1997), there are certain 
key questions that must be 
answered before implementing 
any management strategy such 
as: Is treatment necessary? What 

Bio-pesticides

Biological tactics 
Predators, Parasites, 

 Pathogens (bacteria, fungi, nematodes)

Physical – Mechanical tactics 
Mulches, Barriers, Traps, Physical repellents, 

Temperature and humidity modification, Weeding

Cultural control 
Site selection, Sanitation, Fertilization, Irrigation, Plant variety

Fig.2. Pyramid of bio-IPM tactics (proactive and reactive options).
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are the alternatives to prohibited 
substances that can inhibit pests? 
What are commercial sources for 
these alternatives? Where should 
the treatment talk place? When 
should action be taken? and Which 
tactics should be used?. The answer 
of these questions required to 
emphasize that the mere presence 
of a pest doesn’t necessarily 
warrant treatment. Some times 
a fairly large population of pests 
can be tolerated while other 
times the presence of a single 
pest is intolerable. In addition, the 
determination in treatment will 
vary among individuals. Also, pest 
managers must look to the whole 
system to determine the best place 
and timing to solve the problem. A 
successful IPM program is based 
on taking “a whole system” or 
eco-system approach to solve a 
pest problem (Leslie and Cuperus, 
1993). We must think of both the 
living and non-living components 
when determining which approach 
to take, and each component has 
impact on every other component 
(Altieri, 1994).

choosing practices/ tactics 

Organic control practices for 
the main pests (i.e. insects, 
diseases and weeds) are based 
on non-chemical sanitation, 
physical, mechanical, cultural, 
and biological means as well as 
organically-permitted products 
including approved chemicals. 
Since no single practice is effective 
for all possible pests that threaten 
the crop, a combination of such 
practices is necessary. Proactive 
and reactive practices or tactics 
should be chosen to achieve the 
organic control measures (Fig. 
2). Steiner, 1994 reported that 
the proper selection of control 
techniques is among the bases of 
successful management of insect 
pests. During the growing season 
there are numbers of practices to 
maintain healthy plants including 
adequate fertilizing, irrigation 

and mulch. Preventive devices, 
sticky colored yellow, black 
light and pheromone traps are 
excellent trapping techniques 
and can be used as survey tools, 
and may offer protection to 
plants. These practices could 
make fields unattractive to pest 
species. However, sometimes 
this may be not enough when 
the levels of pest populations or 
damage are not acceptable. The 
use of bio-pesticides including 
microbial products, botanicals and 
biochemical substances in these 
cases are necessary practice. 
Permitted and restricted pest 
management tools in organic 
farming are listed in Table 2. 

cONcLUSION 
Adoption and overcome of bio- 
IPM constrains to improve the 
effectiveness of current programs 
used in organic date cultivation 
is needed. Furthermore, new 
management programs for organic 
agriculture need to be designed, 
where the crop environment 
discourages pest development. 
Also, the role of training of organic 
farmers and farm groups should 

be emphasized as a key feature 
of successful programs in learning 
and implementing new practices. 
Meanwhile the IPM continuum 
could be achieved according to 
the following action plan:

1 -  Define an appropriate IPM 
continuum for the country or 
the region.

2-  Establish at what stage we are 
now.

3 -  Establish realistic objectives 
in consultation with all 
stakeholders.

4 -  Recommended action to 
industry and to government.

5 -  Establish new positions of crop 
management specialists. 

6 -  Recruit a professional with 
research and extension 
expertise in the area of bio - 
intensive IPM.
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Advances in Date Palm 
Cultivar improvement 
in the Sudan

AbstrAct
Sudan’s date industry is based on 
dry dates which are easy to handle 
after harvest. But the coarse 
texture of these dates need to be 
softened to make it more palatable 
for grinding and digestion. The 
industry has also been based on 
six commercial varieties which 
requires broadening the gene 
base by adding more cultivars. 
In the last two decades, about 
twenty varieties were introduced 
from Saudi Arabia, United Arab 
Emirates and Iran tissue culture 
laboratories. Because Sudan’s 
main date production areas fall 
in summer rain zones with more 
precipitation in the southern edge 
of the growing belt and diminishing 
northward, the distribution of 
introductions was  planned to 
target success under the diverse 
climatic zones.  Varieties that 
would be edible and harvested in 
Khalal stage prior to rain damage 
were planted in the southern 
fringes of the belt. Of the varieties 
tested there, Barhi dominated as 
a novel Khalal date. Khinaizy and 
Khadrawy may pick up and add 
to the success of khalal harvests.  
Introductions that require longer 
duration for reaching harvest 
stage were distributed to the 

Dr. Mohamed M.A. Khairi 
sudan

khairy5@hotmail.com

northern areas where rain damage 
risk is less. A wide range of 
these introductions are showing 
high yield of good quality dates 
in these zones. Anbara, Barhi, 
Khalas, Mejhool, Sagaee and more 
varieties are promising to adapt 
well in Abu Hamad - Wadi- Halfa 
reach. Parallel with introductions, 
a local selection program to 
pick date palms of seed origin 
with outstanding merits for 
evaluation and recommendation 
as candidate cultivars has been 
initiated. The exotic introductions 
and local selection programs 
are envisaged to contribute well 
towards improvement of date 
palm cultivars in Sudan.  

Key words: Climatic graph, 
Cultivars, Foreign introduction, 
local selection, Zonation.

1 - commercial Date cultivars of 
sudan

For centuries, Sudan’s date industry 
has been based on six commercial 
cultivars only, with hardly any 
improvement programs. Barakawy 
( Nubian Abatta) is predominantly 
the most widespread commercial 
cultivar, followed by the relatively 
softer and higher price fetching 
Abatta Moda and Gondaila. The 
hard texture of these cultivars 
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makes the product less popular to 
consumers compared to the semi 
dry cultivars of which Mishrig Wad 
Laggi and Mishrig Wad Khateeb 
exist as local cultivars. Together 
with the only soft commercial 
cultivar Madina, these cultivars 
form the six commercial dates of 
Sudan ( Fig 1  (a – f )

The origin and history of 
introduction of dry varieties is 
obscure. But the existence of these 
cultivars in Upper Egypt is an 
indication that they are originally 
from North Africa and spread 
south. Personal communication 
with Major General Mubarak Abbas, 
who is an inhabitant of Abu Hamad, 
the predominantly semi-dry date 
palm region, informs that judging 
from the nature of spread out of 
cultivar Mishrig Walaggai , it is an 
indigenous cultivar that originated 
in Atmour and that the parent 
sources for the cultivar still exist as 
old lopsided palms free from leaf 
bases. He also informs that Mishrig 
Wad Khateeb originated in the 
garden of late Mohamed Khateeb 
at Mograt island around the year 
1840 AC.

Less important cultivars also 
exist in various date production 
areas, the main being Kolma, 
Abid Rahim, Braira, Gargoda and 
Kursha. Asada, Hassan Koje, and 
Gol Bojo cultivars exist in the Gaab 
oases. Seedling date palms, of 
which the high yielding and fruit 
quality date bearing palms form 
the bases for local selection, are 
also common. Khalifa and Osman 
(1988) analyzed the sugar content 
of some Sudanese cultivars.  

2 - Zonation in Date Palm 
cultivar Distribution  

      Cultivar distribution in Sudan 
shows a smooth transition from 
dry dates in the northern border 
of the country to semi-dry and 
soft dates southwards. These dry 
cultivars, which have to be kept 

A-BARAKAWY

Fig 1: Commercial date cultivars of the Sudan

B-ABATTANODA

C-MISHRIG WAD LAGGAI
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on the palm to reach the final 
maturity stage, dominate the dry 
environment zone of Wadi Halfa 
– Merowe and diminish gradually 
southwards. Examination of 
environmental conditions of the 
region indicate that dry dates can 
only be grown in low rainfall and 
relative humidity areas. The climate 
of Wadi Halfa, located at 21°49’N, 
31°21’E, elevation 190 meters   is 
a  subtropical desert / low-
latitude arid, that is hot year round 
((Köppen-Geiger classification: 
BWh). According to the Holdridge 
life zones system of bioclimatic 
classification, Wadi Halfa is close 
to the subtropical desert biome. 
The mean temperature of Wadi 
Halfa  is 26.3 degrees Celsius and 
total annual precipitation averages 
4.6 mm (0.  2 in). Annual sunshine 
averages 3964 hours (fig 2):

Abu Hamed, located upstream 
at 19°32’N, 33°19’E, 312 meter 
elevation and has a tropical wet 
and dry/ savanna climate (Köppen-
Geiger classification: Aw) with a 
pronounced dry season in the low-
sun months, no cold season, wet 
season is in the high-sun months. 
According to the Holdridge life 
zones system of bioclimatic 
classification, Abu Hamed is close 
to the tropical desert biome. The 
average annual temperature  in 
Abu Hamad is 29.2 degrees 
Celsius. Total annual precipitation 
averages 12.6 mm.

Khartoum, located at 15°36’N, 
32°32’E, 380 meter elevation 
has a tropical wet and dry/ 
savanna climate (Köppen-
Geiger classification: Aw) with a 
pronounced dry season in the low-
sun months, no cold season, wet 
season is in the high-sun months. 
According to the Holdridge life 
zones system of bioclimatic 
classification Khartoum is close to 
the tropical desert scrub biome. 
The mean annual temperature of 
Khartoum is 29.9 degrees Celsius 

D-GONDAILA

E-MADINA

F-MISHRIG WAD KHATEEB 
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and total annual precipitation 
averages 162.2  mm ( Fig 4):

Down south upstream from Abu 
Hamad, semi dry and soft cultivars 
dominate the region till eventually 
high rainfall and relative humidity 
limit the zone of date production 
in the country at about 12 N 
latitude. While the northern parts 
of date production areas of Sudan 
are environmentally suitable for a 
wide range of date palm cultivars, 
the southern end is suitable only 
for cultivars that mature to an 
edible stage ahead of the summer 
rains which coincide with date 
maturity stages.

3 - cultivar Improvement 

3-1 Exotic Introductions

Early introductions of date 
palms were initiated by British 
administrators who used to offer 
date palm offshoots to national 
dignitaries and tribe chiefs living 
in date palm growing areas as 
special gifts. Some tribe chiefs 
were offered Tunisi (Deglet Noor) 
offshoots from North Africa.  In 
the 1950s, 50 more Deglet Noor 
offshoots were introduced by 
the Ministry of Agriculture from 
Algeria and planted at Gurair 
Government nursery. When left 
to dry to tamr stage on the palm 
the traditional way of handling 
dry dates under Northern Region 
conditions, this renowned variety 
matures to a very coarse textured 
date. Special handling of the 
date by harvest in an earlier tamr 
stage improves the quality to a 
softer fancy date. But the variety 
did not gain popularity to be 
propagated commercially in this 
region. The variety itself produces 
very few offshoots. Further south 
in Khartoum, the author observed 
that Deglet Noor is damaged by 
summer rains (Fig 5). Success of 
Deglet Noor in Sudan therefore, 
awaits further testing and special 

 Fig 2 : Wadi Halfa climate graph

Fig 3:  Dongola climate graph

Dongola, located at 19°10’N, 30°29’E, 226 meter elevation has a subtropical 
desert / low-latitude arid climate that is hot year round (Köppen-Geiger 
classification: BWh). According to the Holdridge life zones system of 
bioclimatic classification, Dongola is close to the tropical desert biome. 
The mean temperature of Dongola is 27.3 degrees Celsius and annual 
precipitation averages 17.8 mm.( Fig 3):
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handling under Sudan’s diverse 
environmental conditions. 

Few palms of the Iraqi Digil 
Maktoom and Tabarzal varieties are 
also growing in Gurair Government 
nursery, but no information 
is available about history of 
introduction and performance 
of these varieties. While these 

palms show good fruit set, there 
has been no attention for utilizing 
these introductions.

In 1975, seeds of date palm 
varieties pollinated with their own 
back crossed male progenies 
were introduced from Indio 
Research station in California 
by Dr Awad Osman and sown at 

Hudaiba research station. The 
resulting seedling palms, that 
included Barhi, fruited dates that 
were close to the characters of 
the parent variety. But these 
trials did not materialize to any 
sizeable cultivar improvement 
by seed propagation. Traditional 
cultivars and seedlings of seed 
origin continue to dominate the 
date production areas of Sudan.                                                              
Success of date palm propagation 
by tissue culture opened the 
room for date palm variety                                                                                                                                          
improvement by foreign 
introductions. Taking the 
advantage of availability of  tissue 
culture propagated material, an 
influx of tissue culture propagated 
introductions was initiated by 
date production companies and 
interested individuals. The main 
sources of these introductions 
is laboratories in Saudi Arabia 
(Elrajihi), United Arab Emirates 
(UAE University and Alwathba 
nurseries) , and Iran. First nurseries 
and import trials started mainly 
in Khartoum area where major 
companies are located (Fig 6 
a,b,c).

These were the first introductions 
of these varieties to the country 
and no prior research data to 
guide the distribution process 
of the introductions to the 
climatic zones was available. 
Distribution to growing localities 
was therefore based on available 
information about the fruit 
development nature of the 
varieties. Accordingly, varieties 
that are known to have low tannin 
content and edible in the early 
khalal stage of fruit development 
were envisaged to succeed in 
summer rain damage prone 
southern areas of the date palm 
growing belt. Varieties with high 
tannin content that are consumed 
in the late fruit development tamr 
stage were planted further north 
in dry areas where there is hardly 
any risk of rain damage. At least 

Fig 4 : Khartoum climate graph

Fig. 5 – Deget Noor in Silait Scheme, Khartoum
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twenty varieties were introduced, 
including the following:

1- Agwat Elmadina

2-Anbara

3-Barhi

4-Boo Fuggoose

5-Boo Sukkary

6-Khadrawy

7-Khalass

8-Khinaizy

9-Khudary

10-Mejhool

11-Nebboot Ali

12-Nebboot Saif

13-Nebboot Sultan

14-Rizaiz

15-Sagaee

16-Sindy

17-Sukkary

18-Sukkary Red

19-Sullig

20-Wannana

Yield and fruit analysis data of 
these introductions are not yet 
available, but some introductions 
have gained popularity very 
quickly.  Already fresh Barhi khalal 
dates have dominated Khartoum 
markets as a high novel date. Barhi 
sells readily at high price while 
local cultivars Mishrig and Madin 
encounter low demand and sell for 
less (Fig 7 a, b).

Other introductions like Khadrawy 
and Khinaizy which mature to 
edible Khalal stage ahead of 
summer rains are also picking up 
to gain popularity in high summer 
rain areas. In years of low rainfall, 
the internationally renowned 
Mejhool variety shows some 
success in Khartoum area. But its 
quality is deteriorated by rains. 

Fig 6 a-   Zadna Nursery, Kadaro, Khartoum North

Fig. 6- b :  Elshamil ( Zadna) nursery, Kadaro, Khartoum North

Fig. 6–c: Lieutenant General Mahgoub’s Barhi date garden, Khartoum North
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Varieties like Anbara, which are usually harvested in tamr 
stage, are damaged by rains in Khartoum area at Rutab 
stage ( Fig 8 )

Anbara, Khalas, Khudary, Mejhool, Sagaae and Sukkary 
are showing great success in drier areas where no rain 
damage is encountered ( Fig  9 a-b ). The further north, 
the better is performance of introduced dates. As more 
introductions come into bearing, a wider range of exotic 
cultivars may replace the outgoing local cultivars.

Morphologically, tissue culture propagated introductions 
show outstanding structures apart from very few odd 

looking abnormalities which are uprooted and 
discarded  (Fig 10 )

To complement with variety introductions, the Iraqi 
Gannamy male was introduced from Alwathba nursery 
in Abu Dhabi ; and Fahl Alain male was introduced 
from University of UAE , (Fig 11). 

3-2 Local selection

In several date palm growing areas worldwide, there 
are some rare seedling palms that have outstanding 
merits of impressive canopy, high yield and fancy fruit 
quality. Because there are few of them, access to these 

Fig 7 a Nifaidy Barhi garden, Khartoum

Fig 8- a : Anbara showing rain damage, Silait scheme Fig 9- a : Khalas in Dongola, Silaim Basin

Fig 7 b- Dr. Abdel Rahman Ali ‘s Barhi, Khartoum North.
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palms is usually limited to the 
owners and related families. Being 
indigenous, these candidates 
for local selection are already 
adapted to the environment while 
exotic introductions are subject to 
external climatic interactions. This 
rare material is therefore worth 

studying, evaluation and promotion 
for wider use. The evaluation 
process requires surveys to spot 
the locations of these palms and 
evaluation for yield, fruit quality 
and other parameters. Prominent 
selections are recommended 
candidates for potential varieties. 

Commercial varieties originated 
as such and multiplied by humans.  
Local selection programs have 
been initiated in Sudan and 
candidate palms are being 
evaluated (Fig 12). Local selection 
programs complement with 
foreign introductions for variety 
improvement.
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Fig 9-b:  Khudary; Hashim Hussein Garden , Atbara, River Nile State Fig 11-: Ghannamy male 
introductions

Fig 12 : Exhibition of Collection of 
dates for local selection

Fig 10: Abnormal tissue culture propagated date palms, Khartoum.
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An analytical study of 
the first national food 
product from date palm 
products in Palestine

Mufeed F. Al-Banna

Gaza – Palestine 
Omega for Consultation & 

Development Co

mofeed_albanna@hotmail.com

ABstrAct 
The beginning was an initial 
experiment end of 2012 through 
the production and marketing 
department at Omega. for 
Consultation &Development Co 
to produce the first food and 
patriotic product depends on date 
palm products with the addition of 
some of natural herbal and plant 
oil. The product went through 
several experiments, field studies, 
and laboratory analysis locally 
and regionally to be registered as 
national product by official bodies 
the Gaza Strip.

The studies and laboratory analysis 
have proven in both food analysis 
center in the Al-Azhar University 
– Gaza, and National Institute for 
Nutrition Researches in Egypt after 
taking random samples from the 
product(5-10) samples, the size 
of the sample bottle was 250 gm., 
then  laboratory tests procedure 
accomplished “physics, chemises,  
and microbiology” for the samples 

and the results were: (Energy  
347.9 - 438 k.cal), (Carbohydrate 
65.16 - 77.12%), (Fat 8.2 - 12.48%), 
(Protein 3.44 - 4.24%), (Calcium 
45 - 47 mg/100gr), (Potassium 
511mg/100gr), (Ash 1.58  - 1.74%), 
respectively.

The results of Heavy Metals Report 
which is carried out by Public 
Health Lab (MOH) also showed 
that (Zinc 26.73 mg/Kg), (Total 
Iron 24.6 mg/Kg), (Sodium 0.45 g/
Kg), (Potassium 3.11 g/Kg) 

 The Microbiology test results of 
samples also showed the product 
is totally free from any Fungi, 
Yeasts and Pathogenic Bacteria, 
these results adopted from 
laboratory of Palestinian Ministry 
of  Health, Supply Ministry and 
Customer Protection Gaza Strip. 

The field studies also for the 
product showed that it’s lead 
to heal from many diseases, 
especially anemia because it 
contains iron, boron and vitamin 
“A” in addition to its impact on the 
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Table ( 1 ):  Nutritional value of the Dates, compared with some types of 
fruit:

Table ( 2 ) : Chemical Elements of the Dates (100g/)

Elements Content  %
Water 22.5 %

Energy  274 Calories

Protein 2.2mg

Fat .5 mg

Sugar 72.9gm

Crude fiber 2.3 gm

Ash (Mineral Elements) 1.9 gm

Fruit types Energy Con-
tains

Protein Con-
tains Fat Contains

Dry Dates 233 2.4 .4

Semi-dry Dates 156 1.2 .3

Wet Dates 78 1.0 .4

Dates without nu-
clei

274 2.5 .5

Apple 49 .3 .2

Fig 75 .8 .2

Dates Syrup 386 0 0

Grape syrup 258 .7 .1

stomach diseases and digestive 
tract because it contains vitamin 
“A” and “B1” in addition to the 
protection from osteoporosis 
because it contains calcium by 
high degree, it also Refurbished 
for blood circulation and increase 
the sexual energy to its contain 
of  zinc and some of vitamins and 
it’s useful in cases of patients with 
heart disease, especially high blood 
pressure,  it is also considered as 
full food for Pregnant women and 
breastfeeding, it turns women 
hormonal activity back after 
childbirth.

We conclude from these studies 
and laboratory test that the 
product (PALMIX) is full food 
product to all family members as 

it contains many vitamins minerals, 
and compounds which are 
important for the body, energy-
rich food product and strong 
general tonic and good food for 
children and appetizing and it’s 
tonic for memory,

The product is free from any 
chemicals or any preservatives, 
there is no side effects or any 
negative impacts specially for 
people with diabetes.

This study has recommended the 
implementation of research and 
field studies on anaemic patients, 
especially children.

Keywords: date palm product, 
analysis, diseases.

INtrODUctION 
Because of its importance long 
ago Nutrition and Food issue still 
worries many countries of the 
world. Increased reports were 
issued by the United Nations  
around widespread hunger and 
wars in the Third world especially 
after the spread of wars & conflicts 
of Africa, Asia and the Middle East 
even though it has fertile lands and 
owns several sources that qualify it 
to be in the forefront of countries 
but wars and conflicts on those 
resources lead peoples to pay cost 
of the wars.

According to the nutritional status  
in the Gaza Strip, we find the 
worst because of  siege, closure, 
and systematic destroying for 
agricultural lands continually, 
and not being able for accessing 
to food recourses although of  
existing  feeding programs which 
applied by UN. In the Palestinian 
camps, there are 44% of children 
in Gaza are suffering from anemia. 
(the Nutritional status  in Palestine 
(Isaac.J.,et.al 1995) Kanoa,B.,J, 
Hamed,T., Zabut,B.M (2011). Radi 
S.M  ( 2010)

Few plant species have developed 
into an agricultural crop so closely 
connected with human life as the 
date palm’s has. One could go as 
far as to say that, had the date 
palm not existed, the expansion of 
the human race into the hot and 
barren parts of the “old” world 
would have been much more 
restricted. The date palm not only 
provided a concentrated energy 
food, which could be easily stored 
and carried along on long journeys 
across the deserts. El-Sohaimy 
S.A. and Hafez E.E.(2010)

“Palmix” depend on many 
components and materials in its 
main composition which have 
directly benefit on human health 
because these materials contain 
nutrients, vitamins and minerals, 
especially dates products, which 
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represent 70% of the composition 
of the product as main component, 
palm paste has been used as it 
contain many benefits to human 
body, and molasses-(dibs) which 
provide body with high energy 
and vitamins in addition to the 
usage of pollen because of its 
contain minerals and proteins and 

vitamins, with high-value, which 
is used to treat many cases of 
sexual dysfunction, infertility and 
others.  , Hassan ,H.M.M  (2011) 
Ganbi.H.H.A,( 2012).

The fruit of the dates are good 
sources of sugars, vitamin C, 
provitamin A, of minerals and 
fibers. Its output in flesh added to 

its biochemical features, destine it 
to several potential technological 
transformations in the domain of 
food science, Sadiq,I. S (2013)  Al-
Jubouri, H.J . , Zaid ,A (p 422-427). 
Date Palm Product (p125 -158) 
FAO. 

The dates can be considered as a 
fruit, food, medicine, and as sweet. 
It can be an ideal and adequate 
food for humans because of 
containing main materials like 
sugar, amino acids, minerals, fats 
and proteins, and others.  The 
Dates have significant therapeutic 
value as it contains antioxidants 
and sex steroids to contain the 
element phosphorus and boron 
and zinc.

Eating only 100 gm of dates, 
provide the body with full daily 
needs of each of magnesium and 
manganese, copper and sulfur, half 
of its iron, and quarter of its calcium 
and potassium. Dates contain 
high percentage of vitamin A and 
the total of vitamin B, especially 
vitamin Pripuflavin and Althiasan 
and an important source of folic 
acid. Nutritional and therapeutic 
value of Dates .rudyman,Kh 
(2003) ,El- sohaimy,S.A.et al (2010. 
In addition to using olive oil with 
8% as its many benefits on health, 
especially for heart and stomach 
patients, especially breast cancer 
and so on, and as it contains amino 
acids and phenolic compounds- La 
Lastra, C et at (2001)

It has spread in recent times the 
use of alternative medicine using 
herbs nature as were used in the 
past prior to their use of drugs, 
which have sparked offenders 
often Plants Medical have many 
benefits are used to treat a variety 
of ailments and difficult cases 
and other grasses Natural does 
not have any side effects if used 
in a way correct and appropriate 
dosages. Rakshit, M  and 
Ramalingam, C (2010)

Table ( 3 ): Mineral Elements and Vitamins /100gm

Table ( 4 ): Palmix product  Component Analysis:

Table ( 5 ): Mineral Elements & heavy metals /100gm of Palmmix

Elements Content   %

Calcium 47 mg/100g

Potassium 511 mg/100g

Zink 2.673 mg/100g

Iron 2.46 mg/100g

Sodium .45 g/kg   45 mg /100g 

Elements T1 T2 Average
Calleries 348 438 393

Carbohydrate 65.11 77.12 71.1

Protein 3.44 4.42 3.93

Fat 8.2 12.48 10.34

Ash 1.58 1.47 1.52

Moisture 21.67 4.51 13.08 

T1  - Al-Azhar Lab      T2 - Egypt Lab

Elements Content  %
Calcium 59 mg

Phosphor 63 mg

Iron 3 mg

Potassium 648 mg

Vitamin A 50 

Thiamin .09 mg

Pripuflavin .10 mg

Thiasin 2.2 mg
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Palmix also depend on medicinal 
herbs, and aromatic plants, which 
represent 12% of the product 
composition because of its many 
benefits, and for the treatment of 
many diseases. Spices constitute 
an important group of agricultural 
commodities which are virtually 
valuable in the culinary art. In India, 
spices are important commercial 

crops from the point of view 
of both domestic consumption 
and export. Besides, huge 
quantities of spices are also being 
consumed within the country 
for flavoring foods and are also 
used in medicine, pharmaceutical, 
perfumery, cosmetics and several 
other industries. There are over 80 
spices grown in different parts of 

the world and around 50 spices are 
grown in India. The spices that India 
can offer in abundant quantities 
are pepper, ginger, turmeric, chilli, 
cardamom, celery, fenugreek, 
fennel, cumin, dill, coriander, 
cinnamon, ajowain (bishop’s 
weed), cassia, clove, nutmeg and 
mace. Major spices of export are 
pepper, cumin, cardamom, ginger, 
turmeric and chillies. Other minor 
spices include ajowain, aniseed, 
celery seed, caraway, fennel, 
fenugreek, coriander, garlic, onion, 
saffron, vanilla etc. Among the 
spices exported, pepper has the 
leading position in terms of both 
quantity and value realised. Beside 
this spices have a great potential 
to be used either for production 
of natural antibiotics and food 
preservatives. Almost every 
spices have some antimicrobial 
activity against human, food or 
plant pathogen even spices like 
turmeric have been used for 
preservation of organs. They also 
exhibit antioxidant property. Thus 
in future extensive research can 
be done to customise the multi-
usage of spices in various fields. 
-   Rakshit,M  and. Ramalingam, C. 
(2010 )

The Department of Nutrition 
for Health and Development, 
in collaboration with FAO, 
continually reviews new research 

Table  ( 6 ):  Dietary Recommendations of Mineral Elements:

Table ( 7 ):  Dietary Recommendations of chemical Elements

Table (8): Proximate chemicals composition ( g/100g dry weight) of palm 
pollen grain 

Parameter Palm pollen grains
Moisture (%) 28.80

Ash (%) 4.57

Grude fiber 1.37

Grude fat 20.74

Grude protein (%) 31.11

Carbohydrate  (%) 13.41

Values are means of three replicates.

Elements Requirements
 Carbohydrates  gm/kg from body 10 – 6

 weight

 Energy  k Cal /body weight 40 – 24

 Protein  gm /kg – body weight 1.4 – 1.2

 Fat  from energy 20% – 15

Handbook on Human Nutritional  Requirements,     FAO/WHO 1974

 Elements  Children (7-10)
years

Recommendation Dietary allow-
 ance mg/day

 Pregnant and breast
 feeder women

Male Female
Na 400 500 400 500

Calcium 800 800 800 1200

Magnesium 170 350 280 355

 P 800 800 800 1200

K 1600 2000 2000 2000

 Iron  9mg  10-15mg 10-12 15

 Zn  mg 5-8 11 8 8
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and information from around 
the world on human nutrient 
requirements and recommended 
nutrient intakes. This is a vast 
and never-ending task, given the 
large number of essential human 
nutrients. These nutrients include 
protein, energy, carbohydrates, 
fats and lipids, a range of vitamins, 
and a host of minerals and trace 
elements.

Many countries rely on WHO and 
FAO to establish and disseminate 
this information, which they 
adopt as part of their national 
dietary allowances. Others use it 
as a base for their standards. The 
establishment of human nutrient 
requirements is the common 
foundation for all countries to 

develop food-based dietary 
guidelines for their populations. 

-Passmore ,R ., Nicol,B.M.,  Rio,M,N  
(WHO 1974)

From this point has been the 
adoption of the components 
of this product, which consists 
of palm products because of 
its many benefits in addition to 
natural herbs to suit the needs and 
requirements of human food daily.

MAtErIAL & MEtHOD  
This study was conducted for the 
first food and national product at 
the end of 2012 “Palmix”, through 
the production and marketing 
department at Omega Company 
– Gaza. This product is made with 

70% of the palm products (date 
palm paste, date palm syrup,   date 
palm pollen grain), in addition to 
the 8% of olive oil, 12% from natural 
herbs (Nigella sativa - fennel - 
anise - cinnamon – Sesame  and 
other herbs  ) 10% of the vegetable  
seeds and other nuts. 

The aim of this study is to scoop 
mineral elements and compounds 
active in the new food product 
and its impact on human health. 
The product  does not contain 
any chemicals or preservatives 
material..

Analytical methods 

The first phase, where 5 samples of 
the product were taken randomly 
(sample size of  250 g glass) and 
the samples were sent  to the food 
analysis center at the Al- Azhar 
University - Gaza, also a 15 random 
sample were taken to the National 
Institute of Research and Nutrition 
_ Egypt in order to conduct 
laboratory tests (chemical, 
physicists Microbiology) including: 
(energy, carbohydrates, protein, 
fat, moisture, calcium, potassium, 
ash)

Also in this phase 5 samples were 
sent to the laboratory of the 
Ministry of Health, Gaza in order to 
analyze microbiology and heavy 
minerals like manganese, iron, 
phosphor, zinc, and sodium. 

•  Estimating of Carbohydrates by 
using a Spectrophotometer at 
wavelength (490 nm).

•  Estimating of energy = (g protein 
x2.44)+(g lipid x carbohydrate x 
8.37 x 3.57)

•  Estimating of Proteins by using 
the Kjeldahl method on the basis 
of Nitrogen 

•  Estimating of Calcium, Zn – F 
–Mn – K – Mg. by using Atomic 
Absorption.

•  Estimating of Potassium by using 
Flam photometer.

Table ( 9 ) : Vitamins composition of palm pollen grains:

Table ( 10 ): Mineral composition (mg/ 100g dry weight) of Palm pollen 
grains

Mineral  Palm pollen grains
(Boron (B 309.4

(Zink (Zn 281.0

(Selenium (Se 305.0

(Iron (Fe 241.0

(Molybdenum (Mo 302.2

(Copper (Cu 319.6

(Manganese (Mn 284.0

(Cobalt (Co 305.5

(Nickel (Ni 302.4

Values are means of three replicates.

Sources Table (8-9-10- ): Global Journal of Biotechnology & Biochemistry 
6 (I): 01-07, 2011

Vitamins Palm pollen grains
A (IU/100 g) 7708.33

E (IU/100 g) 3030.92

C (mg/100 g) 89.09

Values are means of three replicates.
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•  Fat content: extract samples 
through the extraction device 
using a mixture of Chloroform/
Methanol ,( 2 : 1.)

•  Ash: through using the device of 
Muffle furnace.

•  %Moisture content : 

M. intial – M, dried * 100 
M. intial 

•  % Total Solids =   M. Dried  / 
M.initial  *100

And in the second phase where 
field study has conducted through 
distribution of the product in 
the form of a random sample 
of patients, such as, sexual 
Weaknesses (40 study sample) 
and, Diseases of the stomach 
and digestive tract (10 S), and 
heart diseases (10 S) this was 
accomplished through pharmacies 
which existed in the area or 
individual cases.

In addition, this samples were 
distributed to group of children 
from 5 years to 12 years  (40 child) 
in order to know the effectiveness 
of the product on the rate of 
activity, memory, and  appetite

rEsULts  & DIscUssION 
First stage 

Energy and carbohydrates and 
chemical elements:

Evidenced by the results of 
laboratory analysis of the product 
in the table (4), that shows the 
nutritional value of the product 
“Palmix” compared with nutritional 
value of dates and some varieties 
of other fruits table (1), we find 
that the product contains a high 
rate of energy (348 - 348 k Gal) 
average 393 k Cal, carbohydrates 
(65-77.12) average 71.1%, while the 
result of protein was (3.44 - 4.42) 
and average 3.43%, fat (8.2 - 12.48) 
average 10.34%.

While we show that the nutritional 
value of fruits and dates in the 
table (2) It’s less than what is 
shown in the product, as the 
protein 2.2, energy 274 k Cal, 0.5 
fat, sugars 72.9 gm. 

We conclude from this study .table 
(7) that the product contains a 
high rate of energy, protein and 
fat, since it include 17-20% of the 
energy and 10% of the proteins that 
the common human requirement, 

and the percentage of fat in the 
product is high because it contains 
olive oil, some important herb, 
dates syrup “dibs”.

Mineral elements and vitamin: 

Due to not being able to measure 
some of the elements and vitamins 
in the Gaza Strip due to closure 
and the lack of capabilities in the 
local laboratories, so the items 
available in dates syrup and 
pollen and paste of dates were 
approved, especially which is 
related to vitamins, phosphorus 
and magnesium and manganese 
as it shown in the tables (3,8,9,10).

The results of the laboratory 
analysis of the product as in the 
table (5). It contains calcium 47 
mg / 100mg, potassium 511 mg / 
100mg, zinc 2.67 mg/100g, iron, 
2.46 mg/100g sodium 0.45mg 
/100gm ,. And by comparing 
these results with the mineral 
elements of dates in the table (3) 
we find that the product is almost 
equivalent to the mineral content 
of dates in terms of mineral 
elements as the date contain, mg / 
100 g : calcium 59 mg, phosphorus 
63mg, magnesium, potassium 648 
mg.

With comparing these result with 
body requirement, we find that 
the product provide the body with 
25-30 % of its needs of potassium, 
about 7-10% of the calcium.20 
-25% iron, and about 25% of the 
zinc table ( 6 )

We conclude from this study that 
the product contains several kinds 
of minerals, vitamins that human 
need every day with varying 
percentage, because it contains 
(pollen gains, herbs, vegetables 
seeds) which involved in the 
production process

Table (11):  The effect of the product on diseases

Table (12) Microbiological analysis 

Test pathogenic bacteria yeasts chloroform molds ,E.Coli
Result  Neg  Neg  Neg  Neg  Neg

Cases
No of 

sample Result  %
Sexual Dysfunction and 
infertility

40 75 %

Diseases of the Stomach 
and Digestive Tract and 
Intestines 

10 85%

Heart Diseases Samples 10 60%

Children Samples (Anemia, 
Activity, and Memory

40 NA



30 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

second Phase

The Effect of taking the product 
on samples Sexual Dysfunction 
and Infertility:

Reference to the segment 
“samples” in the table (11) observed 
that about 75% of those who 
suffer from Sexual Dysfunction 
and infertility gave them good 
results and this resulted from the 
presence of zinc and boron and 
some herbs relevant and about 
25% - 30% differ from sample to 
another by associated factors 
with this side effect of taking 
the product samples Sexual 
Dysfunction and infertility.

The Effect on Diseases of the 
Stomach and Digestive Tract and 
Intestines samples:

Near 85% of people who suffer 
from stomach diseases and 
digestive tract and intestines 
specially dyspepsia we find good 
result for this sample.

The Effect of Product on Heart 
Diseases Samples:

Those who suffer from heart 
disease, especially blood pressure 
has been observed that there is 
average response rate estimates 
to 60% of the samples and may be 
due to some other reason needs to 
be studied

The Effect of the Product on 
Children Samples (Anaemia, 
Activity, and Memory):

For segment of children still need 
study special cases of anaemia 
and memory

We conclude from this study that 
the product helps to treat cases of 
disease with varying percentages, 
especially with regard to sexual 
dysfunction, stomach disease 
and intestines, but need many 
specialized scientific studies on 
the Heart Diseases, Children

Note: Percentages shown above 
are considered estimated  

Microbiology Analysis: 

Observed from the analyzed 
samples which sent to laboratories 
Ministry of Health and of National 
Economy table (12)  that the 
samples are free of pathogenic 
bacteria, yeasts, chloroform  molds 
and E.Coli, and this product is fit for 
consumption without any healthy 
obstacles. We conclude from this 
study that the product Palmix is 
a full healthy and good dietary 
product for all family member and 
provide the body with energy and 
vitamins and minerals needed for 
growth. 

cONcLUsION 
(PALMIX) product is food full 
product to all family members 
as it contains many vitamins and 
minerals, and compounds which 
are important for the body, energy-
rich food product and strong 
general tonic and good food for 
children and appetizing and it’s 
tonic for memory, the product is 
free from any chemicals or any 
preservatives, there is no side 
effects or any negative impacts 
specially for people with diabetes.

This study recommends the 
implementation of many of the 
studies, especially for children 
who suffer from anaemia in the 
Gaza Strip.
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Multi-period dynamic 
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ABSTrAcT 
The government of Oman has 
implemented a program to 
rejuvenate the sector by planting 
1 million date palms. Date palm 
could be planted as new-plantings 
requiring additional land, water 
and other resources and/or be 
replanted substituting aged and 
unproductive palms without 
additional commitment the 
resources. Replanting of perennial 
crops is an agronomic practice 
that maximizes and sustains 
long-term benefits. Although 
the optimal age of replanting 
of several perennial crops have 
been scientifically estimated, the 
optimal age to replant date palm 
has not yet been scientifically 
examined. This study estimated 
the optimal age to replant date 
palm. Two alternative analytical 
models were used to estimate 
the optimal age of replanting of 
date palm, namely; Comparison 
of Equivalent Annual Net Revenue 
(CEAN) and Multi-Period Dynamic 
Linear Programming Model 
(MPDLP). Solution procedures 
of both models are based on the 

theory of optimal replacement of 
capital assets. Data on date palm 
age-yield relationship and other 
socio-economic variables were 
gleaned through a farm survey 
of 34 large commercial farms, 
in the Al-Dakhilya governorate. 
The study estimated the optimal 
age of replanting date palm as 
50-55 years. The optimal age to 
replant date palm was sensitive 
only to changes in the interest 
rates. Low interest rates shortened 
the optimal age of date palm 
replanting. The study derived 
the optimal replanting schedule 
for date palm for Oman. The 
incremental revenue to Oman 
through replanting was estimated 
to be 7 million OR/ year. 

Key words: Interest rates, 
replacement of capital assets, 
perennial crops, Sultanate of 
Oman.

INTrODUcTION 
Date palm, which is a perennial 
crop is culturally, socially and 
economically the most important 
fruit crop in the Sultanate of Oman. 
The Sultanate is ranked ninth in 
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Fig. 1. Age-yield relationship of khalas date cultivar and the estimated 
function.

Fig. 2 Results of the base model with age-yield relationship of Khalas 
cultivar

world date (Phoenix dactylifera 
L.) production with a production 
of 255,871 tons, which represents 
3.63% of the world production 
(FAOSTAT, 2010). Since year 2000 
date production has stagnated 
and/ or declined. Some factors 
that have contributed to the 
reduction of date production 
are the non-availability of skilled 
labor to carry out field operations, 
occurrence of pests and diseases, 
harvest and post-harvest loses 
and degradation of soil and water 

quality (Al-Yahyai, 2007). The 
government of Oman through a 
decree by His Majesty the Sultan of 
Oman has embarked on a program 
of planting  one million date palm 
trees, to rejuvenate the date 
sector.   The planting of date palms 
could either be on new lands, or 
be replanting of old unproductive 
date palms  in existing agricultural 
lands. Replanting of unproductive 
old plants is an agronomic practice 
in perennial crop management 
to maximize and sustain income 

overtime. Further replanting does 
not require substantial incremental 
resources than presently 
committed. This is particularly 
important in the Sultanate of 
Oman where water is extremely 
scarce. Replanting of date palm 
provides an opportunity to use the 
presently committed resources 
and improve farms towards 
economic production systems, 
which will improve the livelihood of 
farm dependents and increase the 
contribution to nation’s national 
income. However the agronomic 
practice of replanting of date palm 
has not been formally adopted 
and promoted in the Sultanate of 
Oman. 

Though research literature is 
replete with methodologies to 
estimate the optimal replanting 
age for many other perennial 
crops, there is no reported 
research on estimation of the 
optimal age for replanting of date 
palm. An estimate of the optimal 
age of replanting of date palm 
could contribute in the short-
term to the replanting of date 
palms through one million date 
palm project and in the long-term 
the method of analysis and the 
estimate of optimal replanting age 
could be adopted by extension 
services to guide farmers to 
improve and sustain farm incomes 
and livelihoods. Replanting of 
date palm could maximize and 
sustain income from farming.  The 
objectives of this study are as 
follow.

Estimate the optimal age to replant 
date palm, through two economic 
models [Comparison of Equivalent 
Annual Net Revenue (CEAN) 
model and Multi-Period Linear 
Programming Model (MPLP)].

Estimate the incremental income 
that could be obtained through 
replanting of date palm. 
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Table 1. Age-yield relationship for khalas date cultivar.

 )Yield )Kg/Palm

)Age of Palm )Years Survey
P r e -
dicted

to 5 1 59.4 62.3

to 10 6 89.5 102.0

to 15 11 187.2 133.7

to 20 16 131.7 157.2

to 25 21 150.0 172.7

to 30 26 148.0 180.0

to 35 31 207.5 179.3

to 40 36 218.0 170.5

to 45 41 120.0 153.6

to 50 46 144.0 128.6

to 55 51 NR 95.6

to 60 56 NR 54.4

Average 145.5 132.5

Recommend a schedule of optimal 
age-replant date palm in existing 
farms to improve income in the 
Sultanate of Oman.

The earliest and widely quoted 
research source on proposing 
analytical techniques to determine 
optimum replacement age of 
assets is by (Faris, 1960). The 
paper presents decisions rules that 
could be followed in deciding the 
replacements of assets that have: 
a short production period with 
revenue being realized by the sale 
of the asset (ex: buying and selling 
feeder cattle); a long production 
period with revenue being realized 
by the sale of the asset (ex: 
forestry); a long production period 
with revenues being realized 
throughout the life of the asset (ex: 
orchards; perennial crops including 
date palms). The rule of replanting 
for such crop assets as (Faris, 
1960) derives is that the optimum 
replanting age is when the annual 
net revenue from “present” trees is 
equal to the anticipated amortized 

present value of the net revenue 
from the “future” trees. (Perrin, 
1972) has through mathematical 
derivations clearly derived and 
confirmed on continuous time 
scenario the principles of decision 
making on asset replacement that 
was proposed by (Faris, 1960) on 
discrete scenario.

Analytical methods

Two alternatives analytical 
methods, using the principles 
of decision making on asset 
replacement have been developed 
and used in this study to estimate 
the optimal replanting age of date 
palm. These methods are referred 
to as Comparison of Equivalent 
Annual Net revenues (CEAN) 
and Multi-Period Dynamic Linear 
Programming (MPDLP) model. 
The analysis of CEAN model is 
restricted to data related to a 
single palm whilst the MPDLP 
model could analyze a date palm 
farm with palms of different ages. 

comparison of Equivalent Annual 
Net revenues (cEAN) Model

The principles on decision making 
of asset replacement that were 
proposed by (Faris, 1960) have 
been mathematically elucidated 
by (Perrin, 1972). (Etherington, 
1977) has applied (Perrin’s, 1972) 
mathematical exposition on 
principles on decision making of 
asset replacement, to analyses 
decision making of replanting 
rubber trees. This study has 
adopted (Etherington’s, 1977) 
exposition to explain the economic 
principles of deciding the age of 
replanting of date palm. 

Multi-Period Dynamic Linear 
Programming (MPDLP) Model

Agricultural decision making 
of particularly perennial crops 
is characterized with multiple 
year dynamics, where a present 
activity/decisions influence 
future activity/decisions (McCarl 
and Spreen, 1997). In this study 
the decision to replant or (not-
replant) date palm in a given year 
(i.e. the time path of replanting) 
has an influence on the future flow 
of net revenue from date palm. 
The easiest way of developing 
models that incorporate time 
is to extend the linear models 
developed from single period 
models. Using this format, multi-
period models can be thought of 
as a series of single-period models 
linked by dynamic constraints or 
“equations of motion” that link 
the periods. (MPDLP) Models 
are widely known and used in 
agricultural systems modeling 
(Romero and Rehman, 1989). 
MPDLP models recognize inter 
temporal linkages in farm activities 
and maximizes the net present 
value of profit (or an appropriate 
objective) given constraints of 
resources overtime. Each time 
period is linked through availability 
of resources and activities as 
appropriate. In designing MPDLP 
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Table 2. Results on optimal age of replanting and sensitivity analysis for Khalas cultivar: CEAN Model

  Sensitivity Analysis

Factors
B a s e 
Model Price Change Cost Change Interest Change Change in Yield

Increase 
by 25%

Decrease 
by 25%

Increase 
by 25%

Decrease 
by 25% Increase

D e -
crease

Increase 
by 25%

Decrease by 
25%

Age (Year) 60 60 60 60 60 60 60 60 60

Average Yield 
(Kg/Year/Tree) 132 132 132 132 132 132 132 165 99

Average Yield 
(Kg/Hectare) 16450 16450 16450 16450 16450 16450 16450 20561 12336

Price (OR/Kg) 0.25 0.31 0.19 0.25 0.25 0.25 0.25 0.25 0.25

Average Gross 
Return (OR/
Hectare) 4111 5261 3225 4111 4111 4111 4111 5141 3084

Average Cost 
(OR/Hectare) 914 914 914 1142 686 914 914 914 914

Average Net 
Return (OR/
Hectare) 3197 4186 2210 2969 3427 3197 3197 4226 2170

Interest 0.04 0.04 0.04 0.04 0.04 0.10 0.01 0.04 0.04

Year of Re-
planting 52 52 52 52 52 56 49 52 52

models decisions ought to be 
taken on, length of the time 
horizon, length of intervals within 
the time horizon, the rate of inter-
temporal time preference (interest 
rate), risk conditions if such is to 
be considered in decision making 
(Cembalo, 2002).  

Data collection Methods

The core datum required for this 
study is the age-yield relationship 
of date palm varieties cultivated in 
the Sultanate of Oman. A survey 
was done to obtain above datum 
through a purposive sample of 
farms. The sample included farmers 
from whom above information 
could be reliably obtained, i.e., 
farmers with commercial date 
palm cultivations with more 
than 2.4 hectares and are elderly 
farmers who had a memory of 
age-yield relationship of date 
palm. The sample size was limited 
to 34 farmers given the nature 
of data collected that required 

extensive time to interview the 
respondents and the limitation 
of other resources as finance and 
personal. 

rESULTS AND 
DIScUSSION
Base Data Used in cEAN 
and MPDLP Models

The average yield is higher than 
nationally reported yields of 45 
Kg/Palm, since the sample was 
purposive and represented large 
commercial farms. Using the data 
in table 1 a best-fit curve on the 
age-yield relationship of the khalas 
date cultivar was estimated (figure 
2). Number of palms per hectare 
was considered as 125 as found 
by the survey.  It was considered 
that the same cultivar (khalas) is 
replanted, hence the same age-
yield relationship was considered 
for the potential replanting palms. 
Sensitivity analysis for an increase 
and decrease of 25% of the base 

yield was done. Using the average 
price of dates over the period 
1961 to 2011 in Oman as reported 
in (FAO statistics) a trend line on 
price prediction was estimated. 
Based on the trend line the 
predicted price of 0.250 OR/Kg 
was considered as the base price. 
A decrease and increase of 25% 
of the base price was considered 
for sensitivity analysis. Cost of 
production estimate of 914 OR/
hectare for date palm cultivation 
provided by the Ministry of 
Agriculture and Fisheries Wealth, 
Oman was used as base cost. An 
increase and a decrease of cost by 
25% was considered for sensitivity 
analysis.  A 4 % interest rate was 
in the study based on the average 
for the period 2002 to 2010 of 
the interest rate spread of Oman 
as reported by the World Bank. 
Sensitivity analysis was done for 
1% and 10% interest rates. 
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results from cEAN 
Model Analysis

It is estimated that on base 
conditions the optimal age to 
replant is 52 years. The optimal 
age of replanting is sensitive only 
to the interest rate. A decrease 
in the interest rate (1%) shortens 
optimal replanting age to 49 years 
and an increase interest rate (10%) 
lengthens the optimal replanting 
age to 56 year.

results from MPDLP 
Model Analysis

The MPDLP model was solved 
for base data and then sensitivity 
analysis was done on price, yield 
and interest rate changes. The 
MPDLP model was solved for the 
same scenarios solved by the 
CEAN model. The MPDLP model 
however produces discrete results 
on (age as a range of 5 years) whilst 
the CEAN model is continuous on 
age. Considering results of both 

models and results of sensitivity 
analysis on price, cost, interest 
and yield changes it could be 
concluded that date palms should 
be replanted at about 50 years.

replanting Schedule Date 
Palm Plantations in Oman

Data on age distribution of date 
palm plantation in Oman is not 
available. An estimation was made 
using the (FAO STAT) data on 
area harvested. The area planted 
with date palm at a given period 
increases the area harvested after 
5 years as fruiting occurs after 5 
years of planting. It is estimated 
that from the extent of date palm 
area in year 2000 (35508 Ha) at 
least 14000 Ha (or about 40%) is 
older than 40 years.  The MPDLP 
model was used to estimate the 
replanting schedule (extent to 
replant by periods) for Oman . The 
extents in hectares in the second 
column of the table 5 are the 

extents that should be replanted 
in the identified periods of the 
first column. The model estimated 
that if replanted optimally it will 
generate net revenue 2218 Million 
OR and if not replanted the net 
revenue will be 1856 Million OR 
in present value over 60 years 
and 4% interest. The benefit of 
replanting over not replanting is 
361 Million OR in present value, 
which is equivalent 16 Million OR 
when amortized over 60 years 
and 4% interest.  This implies that 
if a replanting is undertaken as 
scheduled in table 4 Oman could 
gain 16 Million OR   per year in the 
future. However this is an upper-
bound estimate because the 
sample considered for this study 
is a purposive sample of large 
commercial farms reporting an 
average yield of 132 Kg/Palm. This 
yield is 3.5 times higher than the 
national average date palm yield 
of 38 Kg/Palm. Also the upper-

Table 3. Results on optimal period of replanting and sensitivity analysis on age yield relationship of Khalas date 
palm: MPDLP Model.

 Sensitivity Analysis

Factors
B a s e 
Model Price Cost Interest Yield

Increase 
by 25%

D e -
c r e a s e 
by 25%

Increase 
by 25%

Decrease 
by 25%

Increase 
to 10%

D e -
crease to 
1%

Increase 
by 25%

Decrease 
by 25%

Age (Year) 60 60 60 60 60 60 60 60 60

Average Yield (Kg/
Year/Tree) 132 132 132 132 132 132 132 165 99

Average Yield (Kg/
Hectare) 16449.6 16449.6 16449.6 16449.6 16449.6 16449.6 16449.6 20560.8 12336

Price (OR/Kg) 0.25 0.31 0.19 0.25 0.25 0.25 0.25 0.25 0.25

Average Gross Re-
turn (OR/Hectare) 4111.2 5260.8 3225.6 4111.2 4111.2 4111.2 4111.2 5140.8 3084

Average Cost (OR/
Hectare) 914.4 914.4 914.4 1142.4 686.4 914.4 914.4 914.4 914.4

Average Net Return 
(OR/Hectare) 3196.8 4185.6 2210.4 2968.8 3427.2 3196.8 3196.8 4226.4 2169.6

Interest 0.04 0.04 0.04 0.04 0.04 0.10 0.01 0.04 0.04

Age of Replanting 
(Years) 55 55 55 55 55 55 50 55 55
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bound estimate assumes that at 
present farmers do not replant 
date palm. However the survey 
found that 65% of the farmers 
responded of having replanted 
(at least one palm) date palm 
in the past years. Thus this is an 
upper bound estimate of rate of 
replanting adopted. Given above 
reasons the upper bound value 
was subjected to a sensitivity 
analysis by considering the 
national average yield of 38 Kg/
Palm and a 65% rate of replanting 
as being currently adopted. Thus, 
average benefit from replanting 
date palm based on the sensitivity 
analysis is 7 Million OR/Year. The 

revenue from date palm in year 
2011 in Oman was 52.6 Million 
OR (FAO STAT). Thus replanting 
of date palm could increase the 
revenue by more than 13% over the 
current (2011) revenue from date 
palm, in the Sultanate of Oman.

The optimal age to replant is where 
discounted marginal net-revenues 
(MNR)  is equal to the annuity 
formed from the discounted total 
flow of net-revenues (ANR)  from 
date palm yields of palms replanted 
over years. The study estimated 
the optimal age of replanting 
date palm as 50-55 years. Both 
models, CEAN and MPDLP gave 

consistent estimates. The optimal 
age to replant date palm was 
sensitive only to changes in the 
interest rates. Low interest rates 
shortened the optimal age of date 
palm replanting. The study derived 
the optimal replanting schedule 
for date palm for the Sultanate 
of Oman given the current age 
distribution of date palms. On the 
average, the benefit of replanting 
date palm for the Sultanate of 
Oman is about 7 million OR/year. 
The study reveals the significant 
benefit the Sultanate of Oman 
could gain by initiating a national 
program to encourage farmers 
to replant old unproductive date 
palms. Government would also 
have to plan extension activities 
and allocate resources for such a 
program. Since replanting, unless 
well planned at the farm level 
would incur reductions in the farm 
cash flow for short periods, cash 
flow support through financial 
institutions and/or government 
subsidies could be considered 
to encourage farmers. The 
government could also support 
farmers through propagation 
and providing such high yielding 
cultivars with modern technology 
such as tissue culture etc. The 
data used for the study was 
restrictive in terms of the sample 
size and the due to the adoption 
of purposive sampling method. 
This however was rather inevitable 
given the nature of data to be 
collected, particularly the age-
yield relationship of date palm. It 
is recommended that agronomic 
research be undertaken to 
establish the age-yield relationship 
of this vital crop. A larger random 
sample and a more elaborate data 
collections process, involving 
more financial, personnel and time 
resources could have improved the 
validity of the study. The analytical 
methodology adopted in the study 
was theoretically and operationally 
robust. Both models namely CEAN 
and MPDLP models can be used 

Table 4. Date palm replanting schedule for the Sultanate of Oman.

Table 5. Estimated benefits of replanting date palm plantation in the 
Sultanate of Oman.

Scenario

 P r e s e n t
Value

 M i l l i o n (
)OR

A m o r -
tized Val-
 ue )Million
)OR

Without replanting 1856 82

With replanting 2218 98

Benefit of replanting 361 16

Year/Period Extent )Ha( to be 
Replanted

2010-2015 13000

2016-2020 0

2021-2025 1000

2026-2030 6100

2031-2035 4900

2036-2040 4000

2041-2045 6508

2046-2050 0

2051-2055 0

2056-2060 0

2061-2065 0

2066-2070 13000
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by extension officers in developing 
date palm replanting schedules 
and advising farmers. Despite 
some limitations of the study, the 
findings of the study suggests 
the need to adopt a date palm 
replanting program to improve the 
date palm sectors’ contribution to 
the society and economy of the 
Sultanate of Oman.  
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Table 6. Sensitivity analysis on benefits of replanting date palm in Oman.

Variables  
Yield )Kg/
)Palm

Current Replant-    
ing Rate )Benefit )Million OR/Year

132.0 0.0 16.0

38.0 0.0 4.6

132.0 60.0 5.6

38.0 60.0 1.6

Average  7.0
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AbStrAct
This paper highlights the most 
important care priorities of Date 
Palm (DP) tree as one of important 
loops that aimed enhancing the 
quality of the performance and 
develop maintenance operations 
for greening projects in Abu 
Dhabi (AD), in line with the social 
responsibility of the municipality 
and embodies its vision to ensure 
the better quality of life and 
sustainable environment for AD 
residents. At the beginning, it 
reminds the importance of this 
blessed tree, which mentioned in 
the Holy Koran and the Sunnah. 
It touches the latest monitoring 
of DP varieties in UAE, and their 
groups according to the date 
maturity, explains and deals 
with clarifying local scheduling 
operations for DP care. The paper 
shows the importance of periodic 
emphasis on correct applications 
care according to their scheduled 
time that leads to stronger growth 
and better production which are 
the important components of 
mechanical and biological control 
against various pathogens or 
insects that can affect the DP tree 
at all stages , the paper presents 
the most mistaken practices in the 
performance of DP care and utilize 

them positively on behalf of the 
development of DP care. At the 
end, the paper shows most of the 
DP services throughout the year 
in calendar table. To replace the 
notion “that there is a pesticide 
for each disease or insect by 
concept “that each disease has 
its causes that must be limited”, 
therefore the calendar warns 
about the importance of periodic 
emphasis on correct applications 
care according to their scheduled 
time. As a conclusion, it can be 
adopted as a guide for developing 
the DP care practices in Abu Dhabi 
Emirate.

Keywords: local scheduling 
operations, Rachis Base , Bunch 
Curving , pollination , fruits    

thinning technique, , fruit bunching. 
DP Sanitary Care.

INtrODUctION
The date palm (Phoenix dactylifera 
L.), which includes more than 1,500 
varieties, is one of the Arecaceae 
family that includes 225 genera 
and around 2600 species. It’s 
one of the oldest fruit trees, said 
it may sprouted at least more 
than ten thousand years ago. DP 
cultivated in ancient Mesopotamia, 
Sumer and Assyria, as well as in 
ancient Egypt (between the Nile 
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and the Euphrates). Its wild origin 
is unknown, but the fixed belief 
and excavations signs confirmed 
that it’s cultivation in the east of 
the Arabian Peninsula , including 
UAE, back to 4000 years BC 
, from which spreads to other 
parts of the world . Some sources 
indicated that the palm family is 
the oldest among the flowering 
plant families, as confirmed by 
some of the discovered fossils to 
being back to nearly 120 million 
years.

Due to the high viability of this 
species to withstand harsh 
environmental conditions , it has 
spread to extendible areas of the 
Islamic and Arabic world , where 
extending from North Africa 
(Morocco), to Egypt up to latitude 
17 north to the south , also extends 
to latitude 15 north in Sudan to 
fall thereafter to the latitude 10 to 
the north and along the Red Sea 

and the Aden Gulf , including the 
northern parts of Somalia and it’s 
south border extends within Asia 
to include the south shore of the 
Arabian Peninsula up to Pakistan, 
where the palm belt extends to the 
north up to latitude 32 north in Iraq 
and Iran. It is also widely grown in 
the tropics and subtropics of the 
both parts of our planet.

In United Arab Emirates it is 
considered one of the most 
important commercial fruit 
species, as well as it enjoys under 
the exceptional promise because 
of its social importance and 
heritage prestige. 

Due to this stature and unique 
beauty its cultivation have spread 
across the country for many 
purposes on public and private 
farms and parks , protective 
windbreaks and forest shelterbelts 
around cities and along internal 
and external roads.

The latest monitoring to inventory 
DP varieties in UAE revealed 
the existence of more than 
225 varieties of pistilate ones: 
about 70 varieties from seed 
origins (Jish) focused in Ras Al 
Khaimah Emirate. It has also been 
monitoring unlimited number of 
Male (Fahal) varieties from which 
studied nearly 20 variety. 

For more clarification, the varieties 
have been divided into: too 
early (as Naghal), early (Halawy, 
Sayre, Gura, Heri), moderate 
early (Prem, Khenaizy, Khadrawy, 
Thwaira Nmici), In the mid-season 
(Boumaan, Baglat Mtawah, Boscri, 
Khalas, Derry, Zamili, Shbibi, 
Sage, Soufri, Madjool, Nabhtat 
Saif, Maktoum, Red Hilali, Shishi, 
and Aljishosh: as Alawan,Ramli, 
Estooh,Soeah, Alaq and Tabaq) , 
moderate delay (Barhi, Khashrm, 
Khesab Liwa, Sulhtana , Rziz, 
Lulu, Deglet Nour, Shakhul) and 
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late (Algebri ,Jish Makran, Red 
Farhd –Liwa ,Yellow Farhd –Al Ain, 
Naghal Hilali and Saudi Hilali) and 
too late (Khesab, Hilali, and Um Al 
Fanajeen).

The variation in the maturity 
periods of date’s varieties, 
stretching from late May to late 
October, has a great importance 
in organization of harvest works 
and on controls the operations of 
dates marketing.

To take the advantage of this 
positive feature in reducing the size 
of the works, it is vital important 
to conduct scheduling operations 
for fruit harvest according to 
their proper association with 
variety and followed health 
conditions. This helps to minimize 
the extent of the damage and 
losses that can cause fruits due 
to the attack of many insects. 
It also considering that the 
professional commitment, in 
charge of the performance level of 
all operations and services for the 
palm care, is the basic substrate 
relying upon its development and 
giving longevity.

OPErAtIONS AND 
SErVIcES FOr tHE 
DAtE PALM cArE
Irrigation control

Is one of supporting essentials for 
the DP growth, its productivity 
and safety if its quantities 
adopted properly. That’s where 
the disadvantages of water excess 
(preferred by the red weevil): the 
spread of fungal diseases, nutrient 
deficiency, level rise of the ground 
water and delayed growth and 
fruit ripening... and others. The 
disadvantages of water deficit 
(preferred by borers): leading to 
weakness, slow growth, flowering 
delay, small and low quality fruits 
and get phenomenon of alternate 
fruit bearing... and others.

So take into account the attention 
of appropriate amounts of 
irrigation during the formative 
stages of pollen and fruiting as 
they have a vital influence on 
the amount of the crop, and are 
reduced during the winter season 
and the start of fruits coloring 
depending on the stages of 
maturity of the crop until the end 
of harvesting.

Generally, there are two irrigation 
periods determined by the 
outcome of the general and local 
environmental conditions and 
the norms related to the quality 
and quantity of water, location , 
adopted irrigation method, palm 
age and its variety, soil properties 
and level of its preparation, the 
intensity and novelty of cultivation 
and the operations of care and 
maintenance, namely:

1) Summery (04/01 to 10/31): the 
amount of irrigation at a rate of 
one cycle every 3-5 days.

2) Wintry (11/1 to 3/31): the 
amounts of irrigation at a rate of 
one cycle every 6 -7 days, which is 
reduced by at least 25%.

The omission of any factor would 
upset the accurate calculation of 
DP water requirements exposing 
them to the problem of inadequate 
suitability that contribute to 
the deterioration of DP status 
and declining their growth and 
productivity. It is also necessary 
to act on the maintenance of 
irrigation systems before each 
period (semiannual) to ensure 
the supply of required irrigation 
amounts.

Palm, basins & Site cleanliness    

DP with all its parts requires 
regular monitoring of cleanliness 
through the stages of fruit 
development. It’s especially after 
the end of Beesir stage and while 
entering into Tamar stage , as 
well as through fruits ripening 

and harvesting, which increases 
the chances of their fall on all DP 
parts and around the basins and of 
its beauty distortion. All of which 
will form safe food haven for 
many insects (red palm weevil, DP 
borers, Dubas, spiders, scales).

The presence of these insects on 
the different parts of DP trees 
leads to infection .It is therefore 
recommended to collect all larvae, 
pupae, nymphs, complete insects 
to eliminate them and prevent 
their reproducing. 

It takes into account the periodic 
care of basins and site cleanliness 
by the immediate removal of all 
vegetative, organic green and 
dried litters caused by the different 
DP service operations as well as 
the fallen fruits. It also requires to 
get rid of any infected or sick DP 
and deteriorating plants within the 
site by applying the proper means, 
which would constitute hotbeds 
for the outbreaks of disease 
or pests. Note that the proper 
implementation of this process 
would enhance the degree of 
benefit from all of these residues 
in many industries. 

This application will ensure 
the maintenance of a healthy 
environment free from any harmful 
pathogens that would prejudice 
the safety of DP growth and its 
development. 

Digging, Weeding& 
root covering

Includes the surface hoeing of 
the soil, weeds and alien plants 
removal that growing on the DP 
basins periodically, by extraction 
from their roots and collected with 
other organic waste for preparing 
an organic fertilizer. Attention 
to soil hoeing could provide the 
appropriate medium within the DP 
basin by improving soil ventilation, 
moisture, improve its texture, 
avoiding any competition effect 
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on nutrients and removal the safe 
reproductive hot beds of insects.

Taken into account in the 
case of revealed roots or their 
appearance, at the base the DP 
trunk, working on aggregating the 
soil on and around it. This process 
is a very important within the 
basin area (especially in terms of 
DP plantations) to encourage the 
production of offshoots around 
their mothers in the early stages).

As always taken into account after 
the completion of this process to 
install the irrigation bubblers to 
ensure the uniformity of water 
distribution in the whole basin. 
It is advisable to use the organic 
mulch materials for the purpose of 
reducing water consumption.

Fertilization

The fertilization program should 
be based on the results of samples 
analyzes of soil, water and plant 
tissues that derived scientifically 
to represent the target site or farm.

Organic Fertilization (OF): The 
sandy soil properties highlight 
the importance of mixing the 
decomposed treated organic 
fertilizer with it. The DP needs 
a rate not less than 5 kg / yr of 
its age, and with proportionate 
amount according to the age and 
variety (over 10 years by rate not 
more than 50 kg / Palm).

We can start adding OF at the end 
of October-December through 
circular spreading in the DP 
basin then mixed with surface 
soil up to depth, which does not 
affect the root system. The goal 
is to encourage the DP growth 
and strengthen its immunity 
against diseases and resistance 
to pests and configured to good 
production.

Chemical Fertilization(CF): The 
adding of CF in addition to the OF, 
in particular the compound one 
enriched with trace elements, will 

work to increase the productivity 
of palm significantly compared 
with non- fertilized. This has its 
effect on improving the fruit 
quality in terms of weight, size, 
and the fruit flesh. They can be 
added during the same period for 
the organic fertilizer by:

150 g / year of offshoot’s age for 
ages younger than 10 years.

1.5 kg compound fertilizer / mature 
palm for ages greater than 10 
years.

this means that the total 
amount of fertilizers for trees 
greater than 10 years is:

50 kg / palm organic fertilizer + 1.5 
kg / palm compound fertilizer with 
trace elements

Notes:

The DP generally needs: 200 g 
nitrogen +75 g phosphorus +100 
g potassium / year of age (high 
nitrogen fertilizer).

When require to support the 
growth of female spathes we 
can add during January 100 g of 
urea / year or 1 kg per palm that 
exceeded 10 years.

The following element’s 
compounds can be mixed with the 
compost as it’s added :

Superphosphate for phosphorus 
supplies.

Potassium sulfate for potassium 
supplies.

Copper sulfate for copper supplies.

Urea can be mixed with compost 
only before its usage. It considered 
avoiding mixing the nitrate 
compounds or ammonium sulfate 
with compost.

Avoid using untreated compost 
from unknown origin, being one of 
the sources of infections.

Pruning

It is preferably to conduct and 
complete the operations of frond 
removal and rachis base cutting 
during December - January, when 
the numbers of weevil insects as 
little as possible, while avoiding 
cutting any green frond.

Frond removal 

The process of cutting dry fronds 
(after 3-7 years of their life) from 
the bottom of the DP canopy 
(can be made after Fruit bunching 
when required), or the damaged 
or diseased ones.... and any other 
reasons.

It’s done to the level that supports 
the above green fronds and 
facilitates the process of climbing 
and working in the surround 
heart of DP canopy. It includes 
the bunch’s removal and the old 
Rachis Bases. The pruning works 
to liberate the crown, increase its 
ventilation and exposure to the sun 
and facilitate working through it to 
discover any injuries or infections. 
(Generally the mature and good 
cared DP tree produces 15-20 
fronds annually).

To protect the DP canopy and the 
bases of the lower green fronds 
against the climatic fluctuations, it 
is recommended to leave at least 
two lines of pruned dry fronds 
without cutting their rachis bases 
and consider not cutting any 
green frond. 

rachis base cutting

It done by cutting the outer part 
of the remaining rachis after the 
pruning process (1-2 years after 
pruning) in a sloping cut to the 
outside. Such a process can spare 
the palms from the insects attack 
(red palm weevil and bunch’s 
borer), which prefer to hide and lay 
their eggs in such places (where 
dark, safe and appropriate niche 
thermally).
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 Note: Rachis base cutting not 
recommended to conduct for 
the new DP trees only after 7 
years from their cultivation and 
upon reaching the height of 1.5 
–2 m , taking into account not to 
remove any green fronds from 
them (except when necessary to 
facilitate their care or when they 
touching the soil surface).

Spine’s removal

Usually take place before flowering 
to facilitate the pollination services; 
bunch’s care and their distribution 
within the areas surround the heart 
of DP. During this operation, taking 
into account the full care to avoid 
any offences against the fronds.

Offshoot’s removal& Planting

It is always necessary to liberate 
the DP mother trees from aerobic 
offshoots that grown on the 
trunk and the offshoots around 
it (their ages above 3 years). It is 
recommended not to leave more 
than three offshoots around each 
palm to encourage the growth 
of other offshoots, facilitate 
the services of mother palms, 
minimize the attack by the insects, 
especially the red weevil (which 
prefers fleshy offshoots), maintain 
their health and safety and exclude 
the nutritive depletion.

Usually the process of offshoots 
removal from their mothers and 
their planting may conduct in 
the spring: March-May or in the 
autumn: August-October. The 
preferable season under the 
local environmental conditions 
is autumn, where the survival 
percentage can exceed 80%.

treatment of cutting 
& Wounds Areas

It is necessary, after the pruning 
or rachis base cutting or offshoots 
removal or for any broken fronds 
and bunches, taken into account 
to close or treat the injured areas 
to prevent the odor emissions that 

attract the insects, especially the 
red palm weevil.

Pollination

Pollination is one of the most 
important and delicate biological 
processes that could limited 
the level of date’s quality and 
productivity. Therefore it is 
necessary to pay a serious 
attention from the beginning of 
the emergence of early mature 
spathes (end of January - 
February) to proceed the male 
palm trees from dry fronds and 
spines and facilitate their collection 
before pollen’s blowing out. After 
the confirmation of good analysis 
of pollen’s efficiency, whether 
stored or new, we have to prepare 
the pollens for pollination. For the 
purpose of pollen’s preservation 
,it is preferable to use the paper 
bags to cover the male spathes 
while monitoring the female 
spathes bloom especially for early 
flowering varieties in order to 
pollinate them successively, this 
operation also continue during 
March.

Pollination process takes place, 
usually in the morning and within 
the range of 25-35 °C, during 
February-March and April and in 
accordance with the blooming-
time of female spathes. This varies 
according to different varieties 
and environmental areas. Some 
are required immediate pollination 
after the cracking of the female 
spathes cover (sage and Ashrasi) 
and the other can be extended 
from 10-15 days ( Lulu, Jish Habash, 
khistawi). Although stigmas of 
female flowers remain receptive 
for several days, it is better to 
pollinate the inflorescences as soon 
as cracks open. Most of varieties 
must pollinate during the 2-4 days 
and before strand’s greening. It 
is advisable to refrain pollination 
during rainy or windy weather. 
After the verification of the quality 
of male varieties and their spathes 

ripeness, and providing the entire 
requirements of pollination we can 
be setup to carry out the process.

During the manual pollination, 
we inserted 6-24 strands of male 
flowers in each inflorescence 
and covered all directly with 
punched paper bags (Bagging) to 
support the fruit hold percentage 
, increase the quantity and quality 
of production and reduce the 
incidence of Lesser Date Moth 
insect (Humera).

The automated pollination 
contains the processes of pollens’ 
extraction and their automated 
delivery to the stigmas of female 
spathes. The amount of used 
pollens varies depending on their 
vitality and varieties, noting that 
the effect of pollens on the fruit 
quantity and quality also linked 
with used male variety.

The pollination is one of the most 
effort processes in comparison 
with other DP care services. 
Therefore, it requires action to 
reduce these efforts through 
the use of skilled labor in order 
to ensure high success rates in 
shortest time and through the 
adoption of automated pollination, 
which has the effective impact on 
raising the economic returns of DP 
cultivation.

FrUIt tHINNINg
Strand’s thinning

This first stage conducted during 
February - March and after 2-3 
days of cracking of the female 
spathes (before pollination). It is 
a favorite stage for varieties that 
have long strands, and are either:

To cut off the end of the strands 
by 25% (7.5 -10 cm) and leave 
approximately 50-60 strands per 
each spathes.

Remove the strands by 30% from 
the heart of spathes.
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The general advisable practices 
to remove strands from different 
places of each spathes or cut their 
ends by a third for long strands 
varieties , such as: Barhi, Khesab 
and Deglet Nour or cut a fraction of 
the strands or do not cut anything, 
as in short strands varieties, 
such as: Khalas , Hallaway and 
Khadrawy. Later it also advised to 
remove a number of the fruit per 
each strand as in varieties: Naghal, 
Barhi, and Madjool.

bunch’s thinning

This second stage conducted 
,during the period from mid-
March until mid-May depending 
on DP varieties and after insuring 
the completion of pollination 
, by thinning the bunches and 
maintaining 6-8 bunches per each 
mature healthy palm that has 9-12 
green fronds per each bunch and 
this rate will vary according to 
variety, age and service.

In order to minimize the load of the 
DPs and for investment purpose, 
it’s advisable to direct their energy 
consumption towards improving 
the fruit volume and quality by 
taken into account to remove the 
following bunches during this 
phase:

Bunches with small and weak fruits 
load and which close to DP heart.

Non-pollinated and poor-
pollinated bunches. 

Infected and late emerged 
bunches.

Bunches emerging between the 
old fronds sites (weaken growth) 

The process of bunch’s thinning 
requires into account the balance 
of bunches’ distribution (load 
distribution) to prevent the 
possibility of any impact on palm 
curve, especially for fast-growing 
varieties such as: Barhi and Lulu. 

To estimate the size of this process 
we have to consider the impacts 
of many variations; DP age, variety 
and growth status that affected by 
general and local environmental 
conditions. 

This has been proven that the 
highest yield and the best fruit 
qualities can be obtained when 
the thinning is 25% of the bunch’s 
number and 10% from the length 
and the number of strands in the 
bunch.

bunch curving and Support 

It is conducted by bending 
the bunches via pulling them 
among the fronds located on 
the perimeter of the DP canopy, 
making a regular and balanced 
distribution around it to facilitate 
care services, harvesting and 
confirming its safety .

It is carried out on the early stages 
of fruit ripening - during the two 
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phases of Kimri and Khalal ( Beesir 
) from the mid or the end-April to 
mid-July ( April-July ) , so after a 
month to a month and a half on the 
process of pollination, depending 
on the variety and particularly 
before wooding or hardening the 
stalks of long bunches.

The bunch supports 
complementary and enhanced 
bending process, where it 
conducted by linking the bunches 
(prefer fibrous cords) from their 
stalks with the upper fronds or 
carry them (whichever is the best 
to support the bunch safety in the 
right position.

The advantages of this process 
are; to examine and observing the 
bunches health and fruits, make 
sure they are free from any injuries 
(especially Lesser Date Moth) and 
to avoid any breakage that may 
happened as with non- supported 
bunches.

Fruit bagging  

This process conducted ,at the 
beginning of fruits discoloration 
while entering into Beesir stage, 
by covering bunches by net 
bags in order to avoid fruits fall 
,facilitate their collection and 
maintain the cleanliness of all parts 
of DP trees and the basin areas, as 
well as protect them from birds 
and reduce the chances of being 
attacked by insects

DP Sanitary care

It is necessary to perform a 
periodic monitoring for the health 
status of palm plantations with 
adoption a calendar for integrated 
control operations: bio-mechanical 
as well as protective, when needed 
to use organic pesticides. As it is 
not advisable in any case to use 
chemical pesticides in the cases 
of minor injuries, note that the 
usual spraying of pesticides has no 
significant effect on these pests, 

especially when the infection 
inside the Palm.

To rehabilitate the neglected farms 
should be adhered to implement 
the following acts:

Get rid of all dead, diseased and 
weak growth trees and all dead 
organic waste according to the 
approved rules.

Emphasis on sterilization of 
wounds after pruning the affected 
vegetative parts and spraying 
appropriate fungicides according 
to the approved conditions. With 
a constant concern for sterilization 
machines and tools used in pruning 
especially during the transition 
from sick to healthy tree.

Implement all the operations of DP 
care according to the approved 
schedule calendar. Making sure 
to remove the fiber and all the 
dead waste and tissue from the 
hidden media of rachis bases also 
it is advisable to choose a good 
treated organic fertilizer.

Work to ensure the regularity of 
palm spacing depending on the 
variety and site requirements 
to facilitate mechanization and 
maintenance services.

Monitor the quality of water 
sources for irrigation and their 
suitability in terms of freedom of 
any neither pathogen nor Insect 
cause.

Notes:

Emphasize exceptional choice of 
strong male varieties donating 
good fertility and compatible with 
planted varieties because of their 
impact on the quantity and quality 
of the yield and harvest period.

On DP farms, the intercropping 
may contribute in minimizing 
the palm attraction to insects on 
condition that the soil has prepared 
well and the planting spaces of DP 
are adequately for grown varieties.

Need to adhere strictly to the 
timing and the terms of correct 
control. Commonly, it is conducting 
randomly after symptom onset, 
the pests have disappeared and 
achieved their damages, and may 
be laid eggs (most resistant stage) 
that enhances in repeating the 
pest cycle.

Yield’s harvest

The yield of date palm trees passes 
through the following stages of 
growth and ripening:

Hababok: 4-5weeks after 
pollination of female flowers 
(February- mid of March).

Kimri stage: 5 - 6weeks after the 
former, it considered the longest 
stages of growth (mid of March 
-end of April).

Beesir or Khalal stage: 3 - 4 weeks 
after Kimri (to end of May), like: 
Barhi, Khesab, khenaizy, Lulu, 
Hilali, Samani, Zaghlool, Hayany 
and Khalas.

Rutab stage: 3 - 4weeks after Khalal 
(June - the beginning of August), 
like: Naghal, Manaz and the 
varieties of high-value marketing 
like: Deglet Nour, Madjool, Segae, 
Sukkari, Anbara and many others 
that can be maturated industrially.

Tamor stage (full maturity): as in 
most varieties, like: Dayri, Halawy, 
Khadrawy, Thoori, Zahidi, Sayer 
and Aliig.

Therefore, on the months of May-
June start preparing for yield’s 
harvest operations and once the 
very early varieties entering the 
Rutab stage to prevent the loss 
of their marketing value. And, 
following these operations at the 
end of July for the moderate early 
varieties and for the most varieties 
in August - September where the 
preferred harvest at the beginning 
of Tamor stage. In order to 
maintain the quantity and quality 
of the dates yield and at the lowest 
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loss level requires an attention to 
the following basics: 

The dates harvesting must 
conducted according to the 
priorities of maturity periods of 
varieties and consumer desire for 
the particular variety in order not 
to lose their market value.

Preparation of all supplies, 
equipment and machinery for 
this process, collection, sorting 
and drying of the crop before 
marketing fundamentalist.

Noted, if operations of harvesting, 
collecting and drying are not set 
up well according to the proper 
rules, the crop would be subjected 
to damage in quantity and quality.

Negative consequences 
Of Negligence the 
Scheduling Of DP care 

The absence of schedule of DP 
care will work on providing suitable 
hidden media or environments 
to stimulate the spread of many 
pathogens and insect. For example: 
neglect hoeing operations and 
good soil preparation would 
provide a middle course of many 
Borers proliferation within the DP 
basin, and the use of bad compost 
can be a major source for the 
spread of Bunch Borer.

It is worth noting, that the 
vulnerable and neglected 
palm farms provide suitable 
environments for exposure to 
many insect injuries, such as: Red 
Palm Weevil, Dubas, Lesser Date 
Moth, Date Spider Mite and many 
Date Palm Beetles, in addition to 
the risk of many fungal diseases, 
such as: Black Scorch Disease and 
Belaat Disease.

In addition to that these farms 
provide more encouraging and 
possibility of exposure to some 
physiological diseases (functional) 
through the interference of 
their degraded conditions 
with the effects of the local 

environment factors, for example: 
head curvature (top) and apex 
abnormality and fruits wilting and 
falling.

Some mistaken and 
common practices

Negative professionalism of laborer 
(adapted to unintentional negative 
practices) that contributes to 
decline the performance of care 
services. 

Improper care services, like: 
cutting the green fronds, left 
what intrudes and inhibits the DP 
growth and not caring to do all the 
services according to their norms.

Pollinate the small new cultivated 
offshoots as well as the aerial 
offshoots that growing on and 
around their mothers. 

Wrong pollination that linked with 
low performance level, incorrect 
timing process and bad quality 
and incomplete maturity of the 
male spathes.

Left the weaken bunches without 
thinning or those with very 
little fruit load and which have 
unbalanced scatter or bunches 
grown from the DP heart.

Left bunches numbers that not 
commensurate with DP vegetative 
system (the total number of health 
green fronds).

Bad investigation of the health 
status of palm plantation. 

Weak hiring of security and 
public safety controls during the 
maintenance operations.

basic measures in regularity 
of DP care services

Secure of skilled manpower 
(foremen and workers), 
proportional to the size of DP care 
services (DP numbers and their 
varieties and age).

Apply professional practices 
for all DP services according to 

their annual calendar taking into 
account the effects of variety and 
location.

Provide all the supplies, equipment 
and techniques for facilitating the 
perfect performance of all DP 
services, proportional to the size 
of manpower.

recommendations 

Periodical verification to give the 
priority to add treated organic 
fertilizer to support soil fertility and 
improve its mechanical properties 
for the drainage and moisture 
retention, with permanent 
thought to invent or introduce any 
technologies that have economic 
feasibility.

Apply preventive and protective 
controls through strict 
implementation of agricultural 
quarantine controls, as well as 
non-trading of any offshoots or 
infected palms (especially from 
and to nurseries or between 
different palm plantations) for the 
purposes of planting or marketing. 

Serious thinking to create 
adopted windbreaks designs to 
be established around the DP 
plantations, due to their significant 
impact in reducing the evapo-
transpiration inside the protected 
farms that reflected positively on 
DP productivity.

For the purpose of improving DP 
growth and production, it needs to 
adopt a study project to evaluate 
all DP marketing varieties and 
according to their environmental 
distribution across the emirates. 

To avoid the DP farms from many 
problems, researchers should 
work to identify cultivation zones 
of DP varieties according to 
the appropriate outcome of the 
environmental conditions for each 
definite variety.

The interest in such measures and 
others would contribute to cover 
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the costs of water irrigation and 
various care services and can 
achieve a good return from the 
exports of various DP products 
which flows into support of food 
security and the national economy.

As a general rule:

Replace the notion says: “for each 
disease or pest there is a pesticide”, 
by adopting the practical concept 
“that each disease or injury has its 
causes that must be treated and 
limit their impact.”
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The Annual Calendar of Date Palm Care in Abu Dhabi Emirate (Al Mashhadani)

121110987654321
Services

212121212121212121212121

Irrigation Control

Irrigation System Maintenance

Palm, Basins & Site Cleanliness

Digging , Weeding

Organic Fertilization

Chemical Fertilization

Pruning

Old Fronds & Bunches Removal

Rachis Base Removal

Spine’s Removal

Offshoots removal and planting

Treat wounded areas

Collect Mature Male Spathes

Pollination & Bagging

Fruit thinning

Strand’s thinning

Bunch’s Thinning

Fruit Bunching

Fruit Covering

DP Sanitary Care

Growth Stages of Palm Fruit

Hababok

Kimri

)Bessir )Khalal

Rutab

Tamor

Fruit Harvesting

Controllable by adoption of this calendar of DP care and
by conducting the safe applicable  measures of Integrated Pest Control )IPC)

Pest & Disease Control
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Challenges of Algeria 
exports dates; in light of 
the current competition
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ABStrAct
Algeria, for its workforce of more 
than 18 million palm trees and 952 
varieties, occupies an important 
place among countries producing 
and exporting dates in the world, 
even more, it ranks first in terms of 
quality, through the famous variety 
Deglet Nour. Despite the policies 
of the country since independence 
to develop the agriculture, which 
has paid great importance to the 
promotion of export, but several 
studies have shown that exports 
of Algerian dates are several 
obstacles and did not reach the 
fixed objectives, despite the 
comparative advantage available 
to it in the country. Its position 
in the list of countries that 
export this product retreated to 
eighth place in recent years. And 
exported quantities represent 
only 3% of national production 
in 2012 after it was almost 14% 
after independence. The bulk of 
these exports is limited in most 
cases of the variety Deglet Nour 
and ignored the other species. 
As well as the lack of diversity 
and global markets and focus on 
traditional markets, especially the 
French more than 80%. While 
other destinations for exports are 
much lower, they are cyclical and 

irregular. We will try, through this 
intervention to highlight the reality 
of Algerian exports of dates, as 
well as major impediments to its 
development, and the deterioration 
of its competitiveness, especially in 
the current changing world market 
dates: Expansion and increased 
competition. This weakness in 
exports dates in Algeria is mainly 
due to the combination of a 
series of technical constraints, 
socio-economic, natural, 
agricultural and administrative. 
One of the main causes is the 
lack of competitiveness in the 
international market and the 
instability of its position in key 
markets. and dysfunction of 
the chain date upstream and 
downstream. (Poor performance 
technical and economic). 

Key word: Policies, promotion 
of export, dates, obstacles, 
comparative advantage, 
competitiveness, decline.

INtrODUctION
The socio- economic and 
environmental importance of 
the phoeniciculture is far from 
negligible in the world (Dubost, D. 
1990). It is regarded as the central 
pivot around which life revolves 
in the Saharan regions. In Algeria, 
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Fig. 1. Evolution of quantities of dates exported during the period 1990-2011 (T).

the crop occupies a top position 
in the Saharan agriculture, mainly 
through its economic interest 
throughout, the settlement of 
more than 2.2 million inhabitants 
of the population Saharan areas,  
the employment market that it 
provides , the product it offers 
on the national and international 
market and by currency generated. 
(Benziouche, S. 2008)

Algeria, with more than 18 million 
palm trees and 952 varieties, 
occupies an important place 
among the countries producing 
and exporting dates, more, it ranks 
first in terms of quality, thanks to 
the famous variety Deglet Nour.. 
Algeria is currently representing 
6.75% of world production of 
dates and it ranks sixth, it also 
carries 3.20% of world exports 
and also ranks eighth. Its exports 

contribute 48.25% of total export 
value of agricultural products .

However, these data do not reflect 
the true image of the dates sector 
in Algeria, many studies (Moulay 
Lakhdar, A. 1995.  Benziouche, 
S.2000) showed that in this sector 
there are many difficulties in its 
operation at all levels (production 
and marketing) and fails to achieve 
its objectives since independence 
to date, although various policies 

Fig. 2. Evolution of Algerian exports of dates in value between 1990-2011 ($ 1000)
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implemented in this area. His place 
in the list of countries producing 
and exporting is in continuing 
decline. In parallel, the degree 
of integration of Algeria into the 
dates world market, has undergone 
considerable change downward 
until 4% in the last decade while he 
was over 25% in the sixties.

Other hand, if the production dates 
of Algeria is 3 times the production 
Tunisian, However exports of this 
country are higher than that of 
Algeria for four times. Although the 
agricultural policies implemented 
by the State to promote the sector 
since independence, but it has not 
achieved the objectives set

Through this communication, 
we try to identify the level of 
exports of dates, to analyze 
the dynamics of evolution and 
highlight the obstacles that hinder 

the development of exports of this 
fruit. So our problem is:

What are the constraints that 
prevent the growth of exports of 
dates in Algeria? ;

2. MAtErIAL 
AND MEtHOD
In this work we have based on 
statistics collected from the 
Algerian Customs and FAO and 
field surveys at certain exporters 
of dates and of certain institutions 
with connections to the subject 
of exports.  Thus, the steps of our 
methodology are:

Initially, we diagnose the situation 
of export of dates in Algeria, 
through an analysis of trends 
in quantity and value, and 
their structures by variety and 
destinations, and this during an 
analysis period that stretches from 
1990 until 2011 to determine the 

general trend of exports. For this, 
we calculate regression functions 
after making tables and graphs of 
different types. Subsequently, we 
analyze the results of the latter 
with the use of survey results. 
This type of analysis allows us to 
illustrate the degree of disruption 
of exports and the causes of this 
situation.

3. rESULtS AND 
DIScUSSION
3.1. Analytical study of exports of 
dates in Algeria: 
3.1.1. Position of Algerian dates 
in the international market.

Algeria is ranked seventh with 
3.20% of world exports of dates on 
average during the period (1990-
2011) estimated at 621. 52 thousand 
t. This share is still small compared 
to the United Arab Emirates,, 
Pakistan, Iran Tunisia, Saudi Arabia,  
who seized 28.11%, 14.38%, 13%, / 
and 9.96%, respectively (Table 1).

Examination of data (Table 2) 
revealed that the ranking of 
the largest exporters of dates 
depending on the value has 
changed completely. Indeed 
Tunisia took the lead from the list 
of exporting countries with an 
amount 60.14 million of U.S. $, or 
26.41% of the total value of world 
exports during the period (483.67 
million U.S. $). This reflects the 
high quality of its dates. Second is 
Iran with $ 30.97 million or 13.60% 
while third place is occupied by 
Algeria with an average value of 
28.48 million U.S. $ or 12.50%. 
Pakistan, Saudi Arabia and France 
occupy the next three spots with 
an average export value of 22.88, 
21.76, and 20.41 million dollars 
or 10.05%, 9.55% and 8.96% 
respectively.

3.1.2. Development of exports 
of dates in Algeria

Despite the increase in production, 
development of exports of dates 

Table 1. Ranking of countries exporting quantity of dates (1990-2011). 
Source: (Algerian Customs, 2012, FAO, 2012.)

Country  Average
1000T %Structure in Standings

E.A.U 96,41 25,68 1

Irn 92,67 24,68 2

Pakistan 57,05 15,19 3

Tunisia 27,74 7,39 4

Saudi Arabia 25,20 6,71 5

Iraq 15,17 4,04 6

Algeria 12,29 3,27 7

France 7,63 2,03 8

Oman 6,27 1,67 9

Israel 5,02 1,34 10

USA 4,77 1,27 11

China 3,64 0,97 12

Egypt 3,30 0,88 13

other coun-
tries 18,34 4,88 14

Total world 375,48 100,00
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from independence to date shows 
that Algeria exported only 12 
093,67  T in average during the 
period 1990-2011 (Benziouche, S 
2012), with  28143 t in 2011, and a 
minimum of 3763  t in 1994 (Figure 
1). with Average annual rate of 
evolution does not exceed 36.6%. 
This evolution is characterized by: 
the sequential decline and volatility 
and instability in the development.

Indeed 89% of variation explained 
by internal factors, such as 

weakness in the sector and the 
poor quality of dates caused by 
the misconduct of palm, but also 
by climatic factors. And secondly, 
by external factors, including 
competitive pressure from Tunisia 
and the saturation of markets, 
which weigh all their weight. And 
thirdly by the constraints faced 
by exporters of dates and non-
effectiveness of policies.

In parallel, (Figure 2) reveals that 
the average value of exports of 

dates of Algeria is 26 million U.S. 
$ in the period 1990-2011, and 
that this value varies between a 
minimum of 10.44 million U.S. $ 
in 2001, and a maximum of 79.12 
million U.S. $ recorded in 1995. 
Moreover, the study confirms 
the general trend of increase of 
this value with an annual growth 
rate of 566.7 U.S. $ thousand, or 
an annual growth rate of 3.70%. 
These changes are attributed to 
82% by the average price increase 
for export.

Fig. 3. Evolution of the integration rate of Algerian dates during 1964-2011 (%)

Fig. 4. Structure of exports by variety of dates in 1990/2011
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3.1.3. Evolution of the 
average price for export 
of Algerian dates.

The average price of exports 
experienced a general trend 
upward with a statistically 
significant annual growth, 
estimated at 46.72US $  / t. 
However, despite an increase of 
341US $ / t in 1964 to 1744.60 U.S. 
$ / t  in 2011, it remains below the 
average export price of the dates 
of some competing countries such 
as Tunisia (over 2300 U.S. $ / t in 
2011). However, it remains above 
the average price of Iran and Saudi 
Arabia where it does not exceed 
284 U.S. $ / t and 671 U.S. $ / t  
respectively. This is explained by 
48% by the quality and variety 
type of dates exported as Deglet 
Nour while 52% for those changes 
back to other factors such as 
speculation in the markets. This 
helps to explain the decline in 
external demand.

3.1.4. Evolution of the rate of 
integration of the Algerian date.

This integration level (expressed 
by the ratio between the quantities 
exported dates and production 
of this fruit in the same period), 
know a irregular trend during the 
study period 1964-2011 (Figure 
3).  Indeed, after a slight increase 
during the first 3 years, which 
reduces from 15.75% in 1964 to 
24.32% in 1966, it was subsequently 
submitted to a downward trend 
that reduces the level of 2.22% in 
2011, it recorded its maximum of 
24.32% in 1966, and the minimum 
in 1982 of 0.5%. While the average 
ratio during the entire period is 
estimated at 4.62%.

3.1.5. Structure of dates exports 
by variety and destination.

The analysis of the structure (Figure 
4) exports of dates by variety 
(according to the classification 
of Customs) shows that Algeria’s 

main exports the Deglet Nour 
and other small quantities of fresh 
dates as Tafzuine. this this variety, 
although slightly declining, remains 
predominant with 86% of the 
average quantity of dates exported 
between 1990 and pre 2011 and 
over 94% in value (Benziouche, S. 
2012) . Regarding the soft dates, 
two groups dominate: the Ghars 
and date paste that 12% of total 
export volume during the period. 
The remainder consists of dry 
dates and the like (Degla-Beida, 
Mech-Degla) which represent only 
a very small proportion of 2% in 
export volume.

The Most of these exports is mainly 
for sale to the European Union, 
which represents the traditional 
client the largest and most stable 
of Algeria with 94% of Algerian 
exports of dates in value and 
95% of the quantities exported 
betwen 2000-2011. In contrast, the 
French market remains the main 

Table. 2. Classification of countries exporting dates by value during the period 1990-2011. Source: (Algerian 
Customs, 2012, FAO, 2012.)

Country %Structure in $ Average millions Standings

Tunisia 26,41 60,14 1

Iran 13,60 30,97 2

Algeria 12,50 28,48 3

Pakistan 10,05 22,88 4

Saudi Arabia 9,55 21,76 5

France 8,96 20,41 6

Israel 7,87 17,92 7

E.A.U 7,34 16,73 8

USA 5,84 13,30 9

China 2,13 4,85 10

Oman 1,33 3,03 11

Iraq 1,28 2,92 12

other countries 4,32 9,83 13

Total world 100,00 227,74
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partner with an import of 77% in 
quantity and 80% and the value of 
dates exported by Algeria during 
the period 2000-2011. This is the 
result of lack of efforts to diversify 
exports to other European 
markets.

3.2. Analytical study of problems 
of Algerian exports dates. 
3.2.1. constraints to production.

One of the main causes for weak 
exports dates in Algeria and the 
unstable position of the dates 
in major markets is primarily 
problems associated with the 
production of palm that are 
characterized by low yields of the 
palms and productivity in both 
quantity and quality due to the 
advanced age of the plantations 
because much of the palm trees 
over the age limit of production 
(80 years). This situation is 
aggravated by the low or even 
lack of renovation and expansion 
of new which would be aimed 
at both reducing the excessive 
density of trees and replacement 
palms. (Benziouche, S. 2005).

Bad, or even the lack of 
application of crop management 
in the conduct of the date palm 
cultivation. (Benziouche, S, F. 
Chehat. 2010). Indeed, it is clear 
that the orchards were abandoned 
because the maintenance of palms 
are rarely performed work such 
as soil, compliance with technical 
standards, cleaning orchards, 
which is regarded as a means to 
fight against pests dates, causing 
damage of 20 to 30% of harvest.

The low level of mechanization and 
the phenomenon of abandonment 
of oasis worsened since the 
advent of oil and especially 
with the growing number of 
economic sectors in the country. 
Work in the oasis appears 
increasingly burdensome for the 
local workforce in general, what 
makes that available to require 

compensation reaching high levels 
for some operations.

In most oases, the drainage 
problem has not ceased to exist. 
Increased irrigation water has 
further promoted the rise of the 
level of excess water that must 
be evacuated. In this sense, the 
inadequacy or lack of sanitation 
in the oasis is one of the main 
constraints to production-palm. 
This constraint has resulted 
in reduced production and a 
depreciation of the quality of date. 
(Bouamar, B. 2009).

The persistent water shortage in 
some oases generates low levels of 
satisfaction with irrigation as the 
irrigation rate not exceed 0.41l/s/
ha in the oases of the region, a 
flow of 24,24 l / s and around the 
day of water exceeds 14 days. 
Among the constraints that are 
causing the low irrigation water, 
shortage and under-utilization of 
resources.(Benziouche, S and F, 
Cheriet. 2012)

The degree of attack of pests and 
diseases deferens is very high in 
the oasis. These pests and diseases 
cause significant impairment 
rather on production on the year 
and date palms region (Bouamar, 
B. 2009). Accentuated by the 
low fertilization and amendment 
en raison d’un handicap 
financier. tellement que certains 
phoeniciculteurs abandonné les 
traitements chimiques.

The low skills and lack of 
knowledge of the application 
of technical crops, accentue le 
besoin de sensibilisation et de 
formation, which until now has not 
resolved the technical problems of 
production and did not improve 
know-how.

3.2.2. constraints related 
to marketing.

Regarding the constraints links 
marketing phase the most 

ultimate expression of income, are 
numerous including:

The lack of promotion of dates, 
especially for categories of so-
called common varieties that 
remain unknown, severely limits 
the absorption capacity of the 
product at level nationally and 
internationally.

The lack of control over the quality 
aspect at farms and packing 
units. Secondly, packaging dates 
packing units that do not meet 
the requirements of the different 
distribution channels, in addition to 
high costs operations of harvesting, 
sorting and transportation that 
affect the price of dates that are 
no longer competitive on the 
international market..

The low flow of Algerian dates 
on the world market following 
the difficulties to retain existing 
markets and penetrating new 
markets. This situation resulted 
from the bad image on the dates 
given by some Algerian operators 
and secondly, due to lack of credit 
given to exporters on the world 
market.

The image dates strongly 
degraded by Algerian exports 
anarchic performed by non 
professionals. and non-proper 
application of laws enacted within 
its organization.

On the other hand, exports 
are governed by any rules of 
organization of the profession, 
especially when it comes to 
selection criteria specific to the 
export or distribution of export 
licenses. These exporters because 
of bureaucratic and administrative 
barriers at institutions involved 
in the export process (banks and 
customs and ports) and the lack of 
offensive spirit and consciousness 
among some exporters, this affects 
consequently on the credibility of 
Algerian exports dates.
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The absence of a bold policy 
of integration and coordination 
that brings together exporters 
and other stakeholders in the 
profession and even some state 
institutions (embassies) hinders 
competitiveness, strengthening 
and consolidation of bargaining 
power scattered vis-à-vis the 
European importers and cope with 
foreign competition and penetrate 
new untapped markets in other 
regions.

The situation is also explained by:

The limitation of Algerian exports 
to neighboring markets only 
traditional, effortlessly wise use 
of American markets, Asian and 
other markets promoters datte.

Exporters face major difficulties 
in the reservation and the landing 
of their containers following the 
anarchy that characterized the 
Algerian ports and insufficient 
of means(handling, storage and 
security).

Lack of advertising culture in the 
minds of some officials of units of 
export.

 The mismatch between 
the packaging used by our 
exporters and international 
standards for packaging, is a 
major disability to compete 
with neighboring countries. 
The lack of rigor in applying the 
measures of quality of dates 
in the control and packaging 
establishments.

 The lack of programs to control 
pest of dates atØ all levels and non-
rigorous application of existing 
laws dealing with this issue and at 
this level are many.

cONcLUSION
The main conclusion of this work, 
using data from surveys conducted 
on land at all levels of the division 
dates in Algeria is that exports 
of dates in Algeria are still weak 

and far from the objectives and 
effects and standards expected. 
This deteriorating situation 
resulting primarily from a series 
of constraints organizational, 
technical, socioeconomic, natural, 
agricultural and administrative. 
Despite the efforts and measures 
put in place to strengthen and 
promote exports of dates in the 
global market, particularly with the 
emergence of new competitors 
on the European market, but it 
seems that these policies have not 
yielded the required level and did 
not yield acceptable results,

Given this situation it is necessary 
to restructure the structures and 
institutions for foreign trade, 
and create other structures 
specifically to promote exports 
of dates. In addition, this sector 
will be integrated into the market 
economy, will not play this role 
if it has the adaptability and 
competitiveness. This will not be 
possible without the removal of 
various barriers at all levels.

And although the results are 
recorded, the dates division 
in Algeria is very efficient 
economically, particularly with 
the substantial income that is 
distributed to families in rural oasis, 
the reduction of rural depopulation 
and agricultural offers temporary 
employment created by all the 
actors in this sector, not forget 
the foreign exchange earnings 
generated by the export of this 
product.
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AbStrACt
An investigation on multiple 
plantlet regeneration methods 
from date palm shoot tip and leaf 
explants was carried out  at the 
Plant tissue culture unit of the 
Environment and Life Sciences 
Research Centre of Kuwait Institute 
for Scientific Research to identify 
the most cost effective method of 
plantlet regeneration for date palm 
micropropagation. Four cultivars 
namely Barhi, Madjhool, Khlas 
and Suckari were used for the 
experimental study. The media and 
protocol developed for the date 
palm micropropagation at KISR 
were used for the regeneration 
experiments. Eight different in vitro 
methods of plantlet regeneration 
were developed during the study. 
Each method had its own merits 
and demerits. Plantlets were 
produced through each method 
of in vitro regeneration method, 
hardened and planted in the field 
for evaluation. Plants produced 
through all the 8 different methods 
of regeneration were confirmed 
true-to-type in the field. Economic 

feasibility study was conducted 
for each method of regeneration. 
Among all the eight different 
methods of plant regeneration, 
direct somatic embryogenesis 
method of regeneration was 
identified as the most cost 
effective method of regeneration 
for the commercial-scale date 
palm micropropagation.

Keywords: Tissue culture, somatic 
embryogenesis, organogenesis, 
acclimatization, in vitro.

INtrODUCtION
Date palm (Phoenix dactylifera 
L.) is propagated traditionally by 
offshoots or suckers, which are 
produced in the leaf axils and 
usually appear at or below the 
ground level surrounding the stem 
base. Small offshoots that appear 
above the ground level on the 
trunk are usually destroyed due to 
difficulty in rooting. Offshoots are 
produced in a limited number for 
a certain period in the lifetime of 
a young date palm tree. Offshoot 
formation is dependent on the 
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Figures1-8. Date palm in vitro regeneration types. Fig. 1. Direct somatic embryogenesis; Fig. 2. Indirect somatic 
embryogenesis; Fig.3. Direct organogenesis; Fig. 4. Indirect organogenesis; Fig. 5. Somatic embryogenesis from 
shoot bud; Fig. 6. Meristemoids regeneration; Fig. 7. Axillary shoot induction; Fig. 8. Plant regeneration from shoot 
meristem.

genetic makeup of the cultivar 
and the environmental factors. The 
number of offshoots produced 
by an individual date palm tree is 
highly variable and varies cultivar 
to another. The traditional method 
of vegetative propagation through 
offshoot is slow, laborious, 
time-consuming and expensive. 
Transmission of disease-causing 
pathogens and insects is another 
disadvantage of conventional 
offshoot propagation. This has 
focused on micropropagation 
technology development during 
the past 40 years for rapid clonal 
reproduction of selected cultivars 
which  is cheaper than the offshoot 
method. 

Date palm tissue culture was 
initiated with little success in the 
year 1970 (Schroeder, 1970) and 
succeeded in developing protocols 
during late 1970s ( Ammar and 
Benbadis, 1977; Tisserat, 1979). 
Free-living date palm plantlets 
using tissue culture method was 
succeeded during 1980s using 
shoot tip tissue explants ( Tisserat 
and DeMason, 1980; Tisserat, 

1981; Beauchesne, 1982; Zaid and 
Tisserat, 1983 ). The culture media 
and protocol was either adopted 
or modified and used for the 
micropropagation of date palm 
worldwide later on ( Sharma et al, 
1986; Sudhersan, 1989). Date palm 
micropropagation using immature 
flower buds was reported in 
1985 (Drira and Benbadis, 1985). 
Several date palm cultivars have 
been micropropagated in various 
laboratories in different parts of 
the world. Organogenesis and 
somatic embryogenesis are the 
common methods of regeneration 
practiced for this purpose 
(Beauchesne, 1982; Reuveni, 1979; 
Sharma et al., 1986; Sudhersan et 
al., 1993). Literature study on date 
palm micropropagation indicated 
that complicated culture media 
with different combinations of 
growth hormones and organic 
additives were reported for plantlet 
regeneration. In the present study 
a simple and efficient protocol was 
established to regenerate plantlets 
through multiple regeneration 
methods. Generally occurring 

tissue browning, in vitro plantlet 
dwarfing  and hyperhydricity were 
also controlled through this simple 
protocol. Plantlets produced by 
all this methods were proved to 
be clonal in nature (Sudhersan 
and AboEl-Nil. 2004). The details 
of the study are presented in this 
report.

MAtErIALS AND 
MEtHODS
Plant Material

Offshoots of date palm cultivars 
Barhi, Khlas, Madjhool and Succary 
were used as plant material. All 
the offshoots were collected from 
the date palm orchard maintained 
inside the Kuwait Institute for 
Scientific Research (KISR) campus, 
Shuwaik, Kuwait.

Explant Preparation

The older leaves of the offshoots 
were dissected out acropetally 
and the shoot tip with few young 
leaf primordia were isolated and 
surface sterilized prior to explant 
preparation. Surface sterilization 

 1  2  3  4

 5  6  7  8
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was carried out using 100% 
commercial Chlorox with a drop 
of Tween 20 for 30 min followed 
by thorough washing in sterile 
distilled water for five to six times. 
All surface sterilization activities 
were carried out under the laminar 
hood. The explants were isolated 
using a sterile forceps and scalpel 
with surgical blade under aseptic 
conditions. The explants (whole 
leaf primordia with leaf sheath, 
shoot meristem with stem tissue 
and irregularly cut shoot tip tissue) 
were prepared for the regeneration 
experiments. Two offshoots from 
each cultivar were used for the 
study. 

Culture Medium

The culture medium used by 
Tisseret (1979) was modified and 
formulated a five stage culture 
media: 1. initiation, 2. regeneration, 
3. growth and multiplication, 4. 
elongation and rooting and 5. 
photoautotrophic culture for this 
study. The pH of the media was 

adjusted to 5.6 using 1 N NaOH 
or 1 N HCl  before adding the 
agar. All media were sterilized by 
autoclaving at 121° C and 101Kpa 
for 15 min.

Culture Initiation and Incubation

Two sets of explants prepared 
from each cultivar were inoculated 
aseptically on to the initiation 
media. One set of cultures were 
maintained under total darkness 
at 25º C temperature and another 
set was maintained at 16 h light 
and 8 h dark culture condition. 
Cultures maintained at total 
darkness was subcultured in the 
same media once in 30 days and 
cultures maintained at light were 
subcultured once in a week. After 
60 days all the explants were 
transferred to the regeneration 
media.

regeneration

After transferring to the 
regeneration media, 50% of the 
cultures including the shoot 

meristem maintained at total 
darkness were transferred to 
16 h light and 8 h dark culture 
condition and the remaining 50% 
were maintained at total darkness. 
All cultures were subcultured 
once in 15 days regularly in 
the same regeneration media. 
Observations were made regularly 
once per week on callusing and 
direct regenerations on the tissue 
explants. All types of regeneration 
methods were photographed and 
recorded.

Growth and Multiplication

Tissue explants or leaf primordial 
expalnts showing embryo or 
shoot bud were transferred to the 
growth and multiplication media 
and subcultured once in every 15 
days regularly. Somatic embryos 
or shoot buds were isolated 
and maintained in the same 
media during each subculture. 
Germinated plantlets were isolated 
and subcultured in elongation and 
rooting media.

Elongation and rooting

Germinated plantlets were isolated 
and transferred to the elongation 
and rooting media and maintained 
for 20-30 days. After 30 days all 
the rooted plantlets were removed 
for photoautotrophic culture and 
the remaining un-rooted plantlets 
were subcultured in the same 
rooting medium for rooting.

Photoautotrophic Culture

Photoautotrophic culture media 
was prepared by mixing quarter 
strength MS macro and micro 
nutrients (Murashige and Skoog, 
1962) with a soil mix prepared by 
mixing peat moss and garden soil 
at 1: 1 ratio and autoclaved at 121˚ 
C for 30 min and cooled at room 
temperature. Rooted plantlets 
were washed in soap solution and 
rinsed in sterile water for three 
times and planted in plastic trays 
containing 100 planting cells of 

Fig. 9. Different regeneration methods of plantlet regeneration in date 
palm. AS-Axillary shoot; DO-Direct organogenesis; DSE-Direct somatic 
embryogenesis; IO-Indirect organogenesis; ISE-Indirect somatic 
embryogenesis; DSB-Direct shoot bud; SE-Somatic Embryogenesis; ISB-
Indirect shoot bud. 
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5cm side and 10cm height. All 
plantlets were sprayed with 0.5 
g/l solution of fungicide Topsin® 
and kept inside the poly carbonate 
transparent culture box in closed 
condition. Photoautotrophic 
culture boxes were maintained 
inside the growth rooms at 25±2˚C, 
3000 lux light intensity and 12 
h photoperiod. After 30 days all 
boxes were transferred to the 
greenhouse for acclimatization.

Acclimatization

All the plantlets were maintained 
inside the temperature and 
humidity controlled greenhouse 
for a week time and the boxes 
were kept opened for 4 h daily for 
another week and the plantlets 
were exposed to the greenhouse 
conditions completely afterwards. 
All plantlets were transferred to 
same soil media in larger pots and 
maintained in the nursery benches 
for 30 days to grow and later on 
transferred to 1gallon plastic pots 
and maintained in the shade-
house for field transfer.

rESULtS
Effect of light

The cultures maintained at total 
darkness did not show any 
browning. All cultures kept under 
light started browning. Browning 
of tissues maintained at light 
was controlled by subculture 
frequently at 7 d interval. Greening 
and tissue maturation were 
observed in expalnts maintained 
at light. All tissue explants turned 
to light yellowish in color under 
total dark condition. Callusing was 
delayed in light and callusing was 
faster under dark. Direct somatic 
embryos and shoot buds were 
regenerated faster under light 
and slow under total darkness. 
Percentage of regenerating tissue 
explants was more in dark and less 
under light.

Effect of Explants

Among the whole leaf primordia, 
shoot meristem and irregularly 
cut shoot tip tissue, irregularly 
cut tissues callused faster and 
produced callus within 60 days 
under total darkness.  The whole 
leaf primordial explants produced 
callus only at the basal sheath 
region and at the laminal region. 
Shoot meristem enlarged and did 
not produce callus within 60 days 
period. Globular meristomoids 
were observed on the cut end of 
the tissues initially prior to callus 
initiation under dark condition. 
Under prolonged dark condition, 
the meristemoids turned in to 
callus in the initiation media. When 
transferred to the regeneration 
media and maintained at light, the 
meristomoids produced somatic 
embryos or shoot buds. The shoot 
meristem gradually turned into 
green and elongated into plantlet 
within 90 d. The irregularly cut 
tissue explants transferred in 
to the regeneration media and 
maintained under light produced 
somatic embryos and shoot 
buds directly or through callus. 
There were three types of calli: 1. 
mucilaginous, 2. nodular and 3. 
spongy observed on the cut tissue 
explants. The whole leaf explants 
showed direct regeneration.

types of regeneration

After 30 days under darkness in 
the initiation media, the explants 
prepared through irregular cuts 
showed induction of globular 
meristemoids. After another 60 
days under the darkness in the 
same initiation media under total 
darkness, calli were proliferated 
and three types of calli were 
recognized: 1. nodular, 2. spongy and 
3. mucilaginous. When transferred 
to the regeneration media under 
light, nodular callus differentiated 
into green organogenic and 
yellowish embryogenic callus. The 
mucilage callus produced only 

yellowish embryogenic callus. The 
whole leaf primordial explants 
produced meristomoids at the 
basal sheath area and laminal 
tissue area in the initiation media. 
When the leaf primordial explants 
transferred to the regeneration 
media and maintained under 
light, produced somatic embryos 
and shoot buds directly. The 
shoot meristem explant when 
transferred to the regeneration 
media and maintained at light 
turned in to green and elongated 
in to plantlet with compound leaf. 
Axillary shoots were appeared 
from the leaf axils. A total of 8 
types of plantlet regeneration: 1. 
Direct somatic embryogenesis, 2. 
Indirect somatic embryogenesis, 3. 
Direct shoot induction, 4. Indirect 
shoot induction, 5. Axillary shoot 
induction, 6. Adventitious shoot 
formation from the shoot buds, 
7. Direct somatic embryogenesis 
from shoot buds and 8. Direct 
plant regeneration from meristem 
(Figs. 1-9).

Plantlet regeneration

Plantlets were produced in 
growth and multiplication 
media through all the 8 different 
methods. The somatic embryos 
multiplied by secondary somatic 
embryogenesis and germinated in 
to plantlets. Shoot buds produced 
plantlets directly or through 
somatic embryos produced at the 
basal region of the shoot buds. 
Shoot meristem produced axillary 
shoots and plantlet. More number 
of plantlets were produced 
through somatic embryos 
obtained through any method 
of regeneration. Plantlets were 
produced continuously using the 
multiplication and growth culture 
media.

Photoautotrophic Culture

In the photoautotrophic culture 
media, plantlets were more 
hardened and the roots were 
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multiplied. More capillary roots 
were also induced. The leaves 
turned dark green in colour. The 
surface of the leaves produced 
more waxy coating on the surface 
during the photoautotrophic 
culture phase.

Acclimatization

Plantlets produced through 
all the regeneration methods 
were hardened through two 
methods: 1. direct transfer from 
the rooting stage and 2. transfer 
from the photoautotrophic 
culture. Plantlet survival was 50% 
by the first method and 100% 
through the second method. 
Plantlets acclimatized through 
photoautotrophic method showed 
faster growth.

Field Evaluation

Plantlets produced through all the 
8 types of regeneration method 
were planted in the date palm 
orchard inside the KISR campus 
and maintained. All the palms 
produced by all the eight different 
methods showed faster vegetative 
growth, produced axillary shoots 
during the vegetative growth 
phase and started producing 
flowers during the 4th year of 
planting. Palms produced by all 
the eight different methods were 
found to be true to type.

Feasibility

The minimum cost for producing 
25,000 plants through each 
method was calculated. among 
all the eight methods studied, the 
direct somatic embryogenesis 
method was the most efficient 
and highly economically feasible 
method of plant production. 

DISCUSSION
Date palm micropropagation 
research started  during1970s 
(Hoded, 1977; Reuveni et al., 1974; 
Tisserat et al., 1979). Immature or 
mature somatic embryos were 

cultured on MS culture media 
containing many organic additives, 
an auxin (2,4-D) and a cytokinin 
(2iP) or kinetin (K) for callusing 
and somatic embryogenesis. 
During the latter stages, somatic 
embryogenic calli were obtained 
from tissue explants from the 
shoot tip and plantlets were 
regenerated and planted in the 
year 1982. Starting from 1982 
many laboratories carried out 
research and development on date 
palm micropropagation. Literature 
study indicated different types 
of regenerations, complicated 
culture media formulations  and 
physiological disorders like tissue 
browning, hyperhydricity and 
dwarfing which affected plant 
production  (Zaid and De Wet, 
2002). However, many laboratories 
developed their own techniques for 
the date palm micropropagation 
through somatic embryogenesis 
or organogenesis.

Through 15 years of research 
and development on date palm 
micropropagation, we have 
developed a five stages of culture 
media through modifications of  
the culture media reported by 
Tisseret (1979). Through this five 
different stages of culture media 
we were able to produce large 
number of plantlets without any 
genetic disorders. Techniques 
were also developed for controlling 
tissue browning and dwarfing 
of in vitro plantlets without any 
changes in media components. 
This media was successfully used 
for the micropropagation of 40 
different date palm cultivars in our 
laboratory.

Generally according to the 
published reports, the shoot tip 
used to be cut irregularly into small 
pieces and used as explants for 
somatic embryogenesis, and leaf 
primordial explants were used for 
organogenesis. The initiation media 
used to have the growth hormone 
2,4-D for somatic embryogenesis 

and auxins other than 2,4-D and 
cytokinins for organogenesis. 
Under total darkness the tissue 
explants produce callus after 3-6 
months and later the nodular callus 
produces somatic embryos in the 
case of somatic embryogenesis 
method and shoots were inducted 
from the leaf base in the case 
of organogenesis. In our study, 
we have observed multiple 
regeneration method using a single 
culture initiation media through 
manipulation of explants and 
timing on transfer from initiation 
media to regeneration media.

Initially, tissue explants of date 
palm in the presence of 2,4-D 
produces globular structures 
called meristemoids at the cut 
ends of the tissue explants after 
30 d of culture. On prolonged 
culturing in the same media, the 
meristemoids grow further and 
produces different types of callus.  
If the explants with meristemoids 
are transferred to the regeneration 
media and maintained under 
light, the meristemoids turned to 
develop into shoot bud or somatic 
embryos directly. From this it is 
clear that the growth hormone 
2,4-D induces the regeneration 
potential of the explants and 
supported callusing afterwards. 
The leaf margins, leaf base, leaf 
sheath rachis and petioles are 
potential in regeneration. 

The maintenance of the explants 
with 2,4-D induced meristemoids 
(proembryos) on the same 
media for 90 d induce somatic 
embryogenic callus. On transferring 
these somatic embryogenic callus 
to the maturation media produces 
somatic embryos followed by 
secondary somatic embryos. The 
direct somatic embryogenesis and 
indirect somatic embryogenesis 
occurred in the same culture 
medium and the culture time 
factor controls the two types of 
embryo production. Removal of 
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somatic proembryos from the 2,4-
D medium at the right time and 
subculture to maturation media 
avoids the somatic embryogenic 
callus formation. Secondary 
somatic embryo formation 
was found to be a continuous 
process which occurred in PGR-
free MS culture media for several 
years when the cultures were 
subcultured periodically once in 
15 d. The mature somatic embryos 
germinated into plantlets with a 
single thin tap root. On trimming 
the taproot and transferring 
the plantlets to a rooting media 
containing produces several 
healthy adventitious roots after 
20-30 d in culture. One hundred 
percent plantlets produced by 
our protocol survived during 
acclimatization. However, less than 
5% plant mortality was observed 
during the long term nursery 
maintenance.

Our study concluded that the 
auxin 2,4-D is mainly necessary 
for any type of regeneration 
at the culture initiation stage. 
Timing and explant type are 
the important factors which 
decides the type of regeneration. 
Among all the 8 different types of 
regeneration methods, direct or 
indirect somatic embryogenesis 
is preferred to commercial 
production. All other methods 
can be used for the experimental 
purpose. Organogenesis is a slow 
method which takes 12 -24 months 
for the initial establishment. 
However, after producing the 
adventitious plantlet multiplication 
stage, plant production will be 
faster and similar to the somatic 
embryogenesis method. Through 
the rejuvenation method, very old 
trees of commercially  important 
characters can be rejuvenated 
in to young plants. Our protocol 
works out for clonal propagation 
of any date palm cultivar. Among 
all the possible methods of 
plant production, direct somatic 

embryogenesis method was found 
to be highly economically feasible 
method.

Acknowledgement

The full support and 
encouragement given by the KISR 
management is acknowledged.

Literature Cited

Ammar, S. and Benbaids, A. 1977. 
Vegetative propagation of date 
palm (Phoenix dactylifera L.) by 
tissue culture of young plants 
derived from seeds. Compte 
Rendu Hebolomadaires de l’Acad. 
des Sci. D. 28 : 1787-1792.

Beauchesne G. 1982. Vegetative 
propagation of date palm (Phoenix 
dactylifera L.) by in vitro cultures. 
Proc. 1st Symposium on Date 
Palm. King Faisal University, Saudi 
Arabia. p. 698-699.

Drira N. and Benbadis, A. 1985. 
Vegetative Multiplication of Date-
Palm (Phoenix dactylifera L.) by 
Reversion of In Vitro Cultured 
Female Flower Buds. J. Plant 
Physiol. 119: 227-235. 

Hoded, D. 1977. Notes on embryo 
culture of palms. Principes. 2: 103-
108.

Murashige T. and Skoog, F. 1962. A 
revised medium for rapid growth 
and bioassays with tobacco tissue 
cultures. Physiologia Plantarum, 15: 
473-497.

Openheimer, C. and Reuveni, R. 
1972. Development of a method 
for quick propagation of new and 
superior date varieties.Agricultural 
Research Organization, the Volcani 
Center, Bet Daga, Isreal. 

Reuveni, D. 1979. Embryogenesis 
of plantlet growth of date palm 
(Phoenix dactylifera L.) derived 
from callus tissue culture. Plant 
Physiology 63: 138 (Abstract).

Reuveni, O. and Lilien Kipnis, H. 
1974. Studies of the in vitro culture 
of date palm tissues and organs. 

Volcani Inst. Agric. Res. Div. Sci. 
Publ. Pam. 145, Bet Dagan, Isreal.

Schroeder, C.A. 1970. Tissue culture of 
date shoots and seedlings. Rep. Ann. 
Date Growers’ Institute 47:25-27. 

Sharma, D. R., Sunita D. 
and Chowdhury, J.R. 1986. 
Regeneration of plantlets from 
somatic tissue of the date palm 
(Phoenix dactylifera L.). Indian J. 
Exp. Biol. 24: 763-766.

Sudhersan, C., AboEl-Nil, M. M. and 
Al-Baiz, A. 1993. Occurrence of 
direct somatic embryogenesis on 
the sword leaf of in vitro plantlets 
of Phoenix dactylifera L, cultivar 
Barhee. Current Science 65:877-
879. 

Sudhersan, C. 1989. Morphological 
and developmental studies on 
embryos and seedlings of some 
palms. Ph.D Thesis, Madurai 
Kamaraj University, Madurai, India.

Sudhersan, C., and M. AboEl-Nil. 
2004. Axillary shoot production 
in micropropagated date palm. 
Current Science 86: 771-773.

Tisserat, B. 1979. Propagation of 
date palm (Phoenix dactylifera L.) 
in vitro. J. of Exp. Botany 30: 1275-
1283.

Tisserat, B and De Masion, D. 
1980. A histological study of 
the development of adventive 
embryos in organ cultures of 
Phoenix dactylifera L., Ann. Bot. 
46: 465-472.

Tisserat, B. 1981. Production of free 
living date palm through tissue, 
Date Palm Journal 11: 43-54.

Zaid, A., and Tisserat, B. 1983. In 
vitro shoot tip differentiation in 
(Phoenix dactylifera L). Date Palm 
Journal 2: 163-182. 

Ziad, A. and P. F. De Wet. 2002. 
Date palm propagation. In: A. Zaid 
(eds), Date palm cultivation, FAO 
Plant Production and Protection 
Paper No. 156, Rome, Italy.



64 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

Economics and 
constraints of Palm 
Date Production and 
Marketing in Sudan

Elgilany A. Ahmed1* 
Hamid Hussein M. Faki2 
KhidirHaroun Ahmed3

1,2 Agricultural Research 
Corporation, Agricultural 

Economics and Policy Research 
Center, Sudan

3 International University of 
Africa, Faculty of Economics, 

Administration & Political Science, 
Sudan

elgilanya@yahoo.com

AbstrAct
Date-palms cultivation in Sudan 
goes back to as early as 4000 B.C. 
Sudan ranks eighth among the 
dates-producing countries. The 
estimated number of date palm 
trees in the country is about 8 million 
while annual date fruit production 
is approximately 320,000 tons, 
used for both local consumption 
and exportation. The majority 
of date palms is grown under 
the irrigated sector in northern 
Sudan where the environment is 
considered as suitable for their 
production. Palm dates contain 
vitamins, high calories content and 
other food ingredients rendering 
them as highly nutritious foods. 
With adequate investment, 
Sudan’s date palm plantations 
have the potential of enhancing 
development and economic 
growth. This research was carried 
out in Sudan’s main date-supplying 
area; namely the Northern Region. 
Its aim is to assess the situation of 
dates production and marketing, 

hindrances faced and how the dates 
sub-sector could be developed 
in the country, in particular, and 
in other producing countries 
in general. The study is based 
mainly on primary data collected 
using a structured questionnaire. 
Yet, secondary data is also 
utilized; having been collected 
from various relevant sources. 
The study unveiled numerous 
constraints affecting palm date 
production and marketing. These 
mainly comprise low crop yield, 
high cost of production along 
with inefficient use of agricultural 
resources, product price 
volatility, inadequate marketing 
infrastructure and high cost of 
marketing. The study concluded 
that date palm plantations could 
contribute directly to agricultural 
sustainability and alleviation of 
malnutrition in the region. However, 
cooperation between stockholders 
in the sector and intervention of 
the State are needed to address 
the constraints in dates production 
and marketing.
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1. IntroductIon
The date palm is an important 
perennial food and cash supplier 
in numerous African and Asian 
countries in which its production 
is successful. Generally, the crop 
is considered as one of the most 
important economic perennial 
crops that thrive in the desert 
regions of the World. Obeid (1999) 
mentioned that the date palm is 
the most important perennial crop 
in northern Sudan; providing food 
and income to the majority of the 
inhabitants there. Palm dates come 
at the forefront of all crops in the 
region due to their high nutritional 
and economic value. Annual 
income from dates is estimated 
at around US$ 200 million in the 
Northern and Nile States, forming 
not less than 26% and 20% of the 
total agricultural income in the two 
states, respectively. Furthermore, 
the crop has the potential for 
enhancing rapid development and 
economic growth if adequately 
managed. 

Sudan boasts of tremendous 
agricultural resources, including 
high biodiversity, broad and 
multiple climates, and numerous 
water sources that include 
rivers, rain and a groundwater. 
Nevertheless, the country is still 
lagging behind in development 
when compared with many 
developing countries. In the 
country there is a broad range of 
perennial fruit trees, but probably 
the most well-known are date 
palms, banana, guava, citrus fruits 
and mangoes.

The date palm sub-sector in 
Sudan is handicapped by many 
shortcomings that affect crop 
production and marketable surplus. 
These include low productivity 
and high cost of production, which 
are in turn influenced by prevailing 

poor varieties as well as lack of 
improved technology, inadequate 
agricultural finance, low marketing 
margins of date products, lack 
of awareness of farmers of 
opportunities in international 
markets, poor infrastructure and 
inadequate marketing systems, as 
well as lack of research, extension 
services, skilled labor and public 
investments. Generally, date palms 
in Sudan are still grown under 
a conventional system without 
paying due attention to irrigation 
water requirements, fertilization 
or other agricultural practices. 
However, young date palms are 
watered initially fortnightly, then 
monthly for one to three years 
up to establishment, although 
irrigation within the River Nile 
fringes is seldom continued for 
more than two years. On the 
other hand, further inland (swagi 
land), several irrigations per year 
are provided for the first ten 
years, and on the upper terraces, 
monthly irrigation may be required 
throughout the life of the trees.

This study was carried out in the 
River Nile State of Northern Sudan. 
The available cultivated areas of 
the state extend along a narrow 
fringe of land beside the River 
Nile occupying about 124,000 
km2 (29.5 million feddans1), out 
of which about 3,201,300 feddans 
are suitable for agricultural 
production. A high population 
density exists in the settled areas 
along the River Nile and Atbara 
River with a total population of 
about 720,000 forming 90% of the 
State’s population (Ahmed, 2009). 

Date palm production in north 
Sudan depends mainly on surface 
irrigation from Nile. The climate 
there is extremely dry with very 
hot temperatures in summer that 
falls between April and September 
and relatively cool weather in 
winter that extends from October 

One feddan=0.42 ha  1

to March. The region is blessed 
with alluvial fertile soils, while the 
environment is rather favorable 
for producing relatively high-
value crops compared to other 
regions of the country. Further, 
this paper looks into options to 
increase production and yields 
of date fruits through improving 
the management of dates 
farming systems and to maximize 
producers’ returns in the northern 
region of Sudan.

2. MAtErIAls 
And MEtHods
2.1. Area of the study: 

The research was conducted 
on date palm production and 
marketing in Elketiab public 
irrigated scheme in the River Nile 
State. The scheme is considered 
as one of the main suppliers of 
fruit products in the district where 
dates and citruses are commonly 
produced under surface irrigation 
from pumps on the River Nile. 

2.2. sources of data: 

Both primary and secondary 
data were applied in the study. 
The primary data was collected 
through a field survey by using 
questionnaires to interview date-
palms growers. Secondary data 
was collected from relevant 
sources such as records of the 
State Ministry of Agriculture, 
previous studies and the internet; 
among others. 

2.3. sampling: 

Probability proportional method 
was used. The dates producing 
zone in Sudan were stratified into 
the two geo-administrative zones 
of Northern Sudan comprising the 
Northern and River Nile States, 
and central Sudan represented by 
Khartoum State. 
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2.4. data collection: 

Field questionnaires were 
administered for 50 date-palms 
growers in Elketiab public 
irrigated scheme. In addition to 
the use of questionnaires, field 
observations, farmer consultations 
and farm visits were also made.  
Data collected was mainly on 
production, production costs, 
product marketing and returns, as 
well as on constraints facing palm 
dates growers and traders. 

2.5. data analysis: 

A set of analytical techniques were 
employed including descriptive 
statistics and linear programming 
(LP) using GAMS (General 
Algebraic Modeling System . LP 
is a mathematical programming 
technique useful for detecting the 
best allocation of the farm scarce 
resources. The model seeks the 
maximization of gross margins as 
the underlying objective function:

Where: 

Z = objective function value.

Xj = Level of the jth farm activity, 
such as the acreage of date palms 
grown. Let n

denote  the number of possible  
activities; then j=1 to n.

Cj = Objective value, in this case 
the forecasted gross margin of a 
unit of the jth activity (SDG per 
feddan).

Aij = quantity of the ith resource 
(e.g., days of labour or other 
quantities of inputs) required to 
produce one unit of the jth activity

M = Denotes the number of 
resources; then i= 1 to m

Bi = Amount of the ith resource 
available (e.g. cubic meters of 
water, feddans of land, days of 
labour or other available quantities 
of inputs).

The objective is to find the 
cropping system (defined as a set 
of activities levels Xj, j= 1 to n) that 
has the highest possible total gross 
margin, Z, but doesn’t violate any 
of the fixed resource constraints or 
involve any negative activity levels.

Equation (1) is the objective 
function, which maximizes the 
gross margins from one feddan of 
dates crop. 

Equation (2) shows the limits on 
the levels of the available resources  
that tenant can apply to produce 
the crop in question. 

Equation (3) which is a non-
negativity condition, states that all 
resources used in the production 
process and output must be equal 
to or greater than zero, meaning 
that negative use of resources and 
negative production is not allowed. 

The basic data used to calculate 
gross returns per feddan are 
output value (crop prices times’ 
quantity of output, i.e. yield per 
feddan), while gross margin per 
feddan is obtained by subtracting 
the average total variable cost 
from the total gross returns. Gross 
margins reveals how much a firm 
(farm, company etc.) earns, taking 
into consideration the costs that it 
incurs for producing its products 
and/or services and it could be 
expressed as a percentage. 

Gross margin is a good indicator 
of how profitable a farm is at the 
most fundamental level. Farms 
with higher gross margins will 

have more money left over to 
spend on other activities such 
as investment, improvement of 
production and marketing. The 
general mathematical form for the 
gross margin calculation per crop 
is as follow:

GM = GR - TVC

Where:

GM =   Crop gross margin per 
feddan in SDG, 

GR: Crop gross revenue per feddan 
in SDG.

TVC: Crop total variable costs per 
feddan in SDG. 

3. rEsults And 
dIscussIons 
The farming system in which 
date palms are grown in Sudan is 
stretching slowly with low returns 
causing many date growers to 
complain. As far as dates industries 
are concerned it is known that 
most varieties are of the dry type; 
hardly suited for exportation and 
international competition. They 
are predominantly consumed 
as dry fruits in various parts of 
the country but some is used to 
make a native alcoholic drink. As 
by-products, stems are used in 
buildings and fronds are widely 
used for household utensils (i.e. 
thatching, buildings, braiding and 
basketry).The survey has shown 
that a numb of socioeconomic 
constraints affect the date 
palm farming system in Sudan. 
Productivity is low and farmland 
availability is in shortage.  Varietal 
improvement is constrained 
by shortage in tissue cultured 
date palms while appropriate 
preservation technology is lacking. 
Dates fetch poor prices and their 
sale market prospects are rather 
narrow, being further influenced 
by high transportation cost, 
shortage and high cost of labour. 
Needed inputs such as improved 

Such that:

And:
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Table 1: Distribution of surveyed tenancies and production of perennials

Source: field survey 2006, AOAD 1998 and ARC 2007

Crop  Average
)Area )fed

 Percent Area
Share

Yield )kg/
)fed

 Production
))kg

ARC
)yield )kg/fed

Yield
% Gap

Dates 1.23 12.3 3000 3690 6500 53

Citruses 5.01 50.1 7572.43 17535 - -

Mango 1.0 10 1625 1625 5000 68

Guava 1.0 10 1050 1050 - -

Alfalfa 1.76 17.6 6206 10922 8500 26

seedlings and agro-chemicals 
are scarce. The crop is attacked 
by various insects and diseases, 
e.g., palms green scale insect, 
Asterolecaniumphoenicis (Rao), 
the termite Odontotermisclassicus 
(sjostedt), the white scale 
Parlatoriablanchardii, Targ, and 
a number of store pests. Further, 
production suffers from costly 
provision of irrigation water and 
lack of financial capital.

Analysis of the main demographic 
characteristics of the surveyed 
date-palms tenant growers 
revealed that their average age 
was about 50 years, while the 
family size averaged ten. Those 
tenants reflected high cumulative 
farming experience averaging 
32 years. The farm size in the 
targeted scheme varied from 1 to 
27 feddans per farm household, 
with the majority of tenancies 
(64%) being run on rent basis. 
In Elketiab farming system date 
palms accounted for 13%, while 
citruses occupied 53% of the total 
farm land. The level of education 
of tenants, at a particular point, 
can affect the adoption of modern 
technologies and improvement 
of the date palms farm system. 
The research found that all the 
surveyed farmers were educated 
and all of them were males. As 
high as 76% of them were fully 
occupied with their farms and 

about 82% had the engagement 
of an average of two members of 
their families in farm production.

3.1. Particulars of perennials’ 
production in area of the study

As drawn from the analysis, the 
perennials farmland allocation, 
productivity and production are 
depicted in Table (1), which also 
compares tenants’ yields with 
those of research. The prevalent 
perennials crop mix in the scheme 
mainly comprised date palms, 
citruses, mangoes, guava and 
alfalfa. Land under perennials was 
up to 53% occupied by citruses 
and 15% by alfalfa, while the shares 
of date palms and guava were 13% 
and 11%, respectively. The lowest 
percentage (8%) was devoted to 
mangoes. 

Research records show that dates’ 
yield attained by Elketiab tenants 
was generally low when compared 
with research yields attained from 
research conducted by Sudan’s 
Agricultural Research Corporation 
(ARC), with a yield gap reaching 
53% as revealed in Table 1. A 
similar situation applies to other 
perennials. 

Table (1) indicates high potential to 
improve dates’ crop productivity 
as well as that of other perennials 
in the scheme as reflected by the 
notably higher research yields a 

compared to farmers’. Differences 
in crop productivity not only 
indicate differences in crop 
production technology, but also 
differences in crop varieties.

3.2. Potential of date palms’ 
production in Sudan

Sudan possesses very high 
potential for the production as 
well as suitability for growing 
different varieties of date palms, 
including dry and soft ones. 
This is attributed to the huge 
and diversified agricultural 
resources and environment 
offering favorable conditions 
and comparative advantage for 
palm date production. According 
to Obeid (1999), out of the total 
amounts of dates produced in the 
Northern region about 75% are dry 
dates, namely those locally named 
Barakawi, Gondaila, Bit Tamoud, 
Kulma, Abdelrahim, Tunisi, Jaw, 
while the other 25% includes soft 
or semi-dry ones (Mishrig/Wad 
Laggai in the Nile State; Mishrig/
Wad Khateeb, Medina, Digla 
Nour, Jaw in both River Nile and 
Khartoum States, and Gorair in the 
Northern State). 

The potential of date palm 
expansion in Sudan has been 
identified many years ago by 
many researchers such as Khairi 
et al. (2011) and Obeid (1999) as 
depending on irrigation water 
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supply, land reclamation and 
varietal improvement. Besides 
suitable climate and fertile land 
along rivers banks and basins in 
the mentioned regions, skilled 
tenants and abundant irrigation 
water from the River Nile as well as 
underground water reinforce such 
potential. Obeid (1999) reported 
that the date palm, Phoenix 
dactyliferaL., is cultivated in the 
Northern State along the banks of 
the River Nile over a distance of 
about 700 km. The total number of 
trees is in the order of five to seven 
million. The total irrigated land in 
the State under study amounts to 
1.2 million feddans, representing 
about 30% of the agricultural land. 
Out of the total invested land, 
114,000 feddans are occupied 
by perennial crops (74,000 fed 
of fruit trees and 40,000 fed of 
alfalfa). The number of date palm 
trees amount to about 82,000 
trees (MAS, 2009). Generally, 
these statistics point to great 
existing opportunities to invest 
in more agricultural areas, with 
high chance for going for organic 
farming systems. At the second 
half of the last century, the date 
palms area has been extended in 
marginal lands in the north region 
under what is known as “matrat” 
(surface wells) irrigation, indicating 
the scope for potentially new 

dates areas. The north region of 
Sudan is characterized by having 
limited levels of rainfall, justifying 
the fact that the dates farming 
system relies mainly on surface 
pump irrigation from rivers as well 
as from underground water. 

3.3. dates production costs

Application of an already 
identified dates’ technological 
package can cut down production 
costs. Ahmed (2009) reported 
that resources use efficiency in 
agricultural production illustrated 
savings of resources and input 
expenses. The major components 
of agricultural production costs 
in the study area are the costs of 
material inputs, labor, services, and 
management.  Previous studies 
revealed that the high cost of 
production overall the country has 
led to low farm profits. The high 
cost of production is attributed to 
high cost of numerous production 
inputs. Therefore, most of the 
tenants seek various sources of 
finance to achieve their seasonal 
plans. Figure (1) reflects that about 
11 cost components form the cost 
of production for palm date crop 
in area of the study.

Production economics play a 
unique role in farm management 
(Doll and Orazem, 1984). Figure (1) 

shows that the transportation cost 
component is considered as the 
most agricultural hindrance facing 
palm date crop production and 
marketing, accounted about 24% 
of total production cost. This is 
followed by irrigation (18%) and the 
components of harvesting, labor, 
cultural practices and fertilizers, 
ranging between 9% and 11%.The 
situation might call for the need 
for adequate public investments in 
order to encourage the promotion 
of palm dates production and 
marketing..

3.4. Marketing of palm 
dates in sudan

Date production; processing and 
trade witness growing challenges 
to meet consumer expectations as 
well as quality standards. In Sudan, 
the marketing of palm dates is 
one of the important factors 
constraining dates production. 
Elfeil (1993) mentioned that 
the marketing of crops in the 
northern region is characterized 
by being deprived of government 
involvement; hence dates 
marketing are the responsibility 
of growers who undertake it 
individually. The product is usually 
sold immediately after harvest at 
unfavorably low farm gate prices. 
The causes that enforce farmers to 
sell immediately after harvest are 
the need for cash along with the 
small farm products that are too 
small to be transported to urban 
markets. The main characteristics 
of the markets in area of the study 
are that the prices are usually less 
than in big city markets. However, 
local markets are periodical, 
which provide opportunities for 
the exchange of different goods 
among actors who came from 
different neighboring districts. 

Trade in palm date products is 
still limited by the limitations in 
domestic markets, whereby Sudan 
can increase its date’s products 
for export to international markets 

Fig. (1) Operation cost components for dates 
Source: The field survey 2006
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to enhance market returns and 
farm incomes, food security 
and rural development. Trade in 
dates’ products is nevertheless 
increasing rapidly and it can 
attain high revenue of hard 
currency in a short time. Most of 
Sudanese commodities are well 
treated before and after harvest 
and could be sold as high quality 
products provided the necessary 
public investment. The world 
palm dates market is growing at 
high momentum from one year to 
another. Palm dates grown for food 
in Sudan will have a wide-open 
door in the international market 
reaching much higher prices and 
consequently contributing more 
to the Gross Domestic Product 
(GDP).  The expected higher 
income for palm dates growers 
will also be positively reflected 
on their standard of living. More 
national revenue means more 
money available for solving 
pertaining problems that hinder 
rural development. Marketing large 
amounts of palm dates will make 
the country a prominent figure in 
the international market of dates’ 
products. It will also attract global 
investors to invest in agricultural 
production of the crop (Babiker, 
2003). In the last decade, Sudan 
witnessed improvements in crop 
marketing due to some progress 
in its infrastructure that has 
contributed to facilitating fruit and 
cereal crops marketing. Although, 
there are numerous linkages and 
options for marketing of dates, but 

still the crop growers face some 
difficulties to undertake the right 
decision of where and when to 
sell their product. The hesitancy of 
Sudan farmers might be attributed 
to the high cost and difficulties of 
transportation and its high cost, 
in addition to different fees and 
charges levied along the roads 
from rural areas to the entrances of 
big city markets. Furthermore, the 
still poor marketing infrastructure 
is considered as a chronic 
hindrance facing date producers in 
area of the study to diversify their 
markets. 

The analysis  illustrated that more 
than 50% of the scheme tenants 
prefer to sell their crops in near 
markets, while 46% of them take 
their crops to big city markets 
such as Khartoum market about 
250-500 km away. The study also 
revealed that most of tradable 
palm date crop (56%) was traded 
in mixed markets around the area 
of the study, followed by 20% 
transacted in town markets 12% 
offered at the farm gate and 8% 
was brought to village markets. 
The share of village traders who 
usually play the role of money 
lenders to the tenants was found 
to be 4%. 

The study observes that 
development in communication 
means has become an essential 
means for marketable surpluses 
where they can reduce marketing 
cost as well as raising farmers’ 
awareness about urban markets. 

The date palm growers in the 
area of the study reported that 
they depend on mixed sources of 
market information such as local 
markets, traders, and agricultural 
officers of the scheme. 

3.5. contribution of palm 
dates to farm sustainability

In spite of the fact that dates 
producers in Sudan exert great 
efforts during the growing 
season – hoping for successful 
harvests - they face low-price 
shocks. Accordingly, and given 
the inadequate marketing 
infrastructures, they are usually 
compelled to sell major quantities 
of their crops immediately after 
harvest at unfavorable prices, and 
allocate the remaining portion to 
future sales as shown in Table 2.

The field survey results denoted 
that the allocation of marketable 
surplus to sales at different 
times, after devoting a portion to 
household consumption, depends 
on crop prices.  As illustrated in 
Table 2, farmers store dates in their 
house yard or in traditional stores 
for many months waiting for prices 
to rise. The respondents reported 
that 45% (1661+ 554) of their 
date’s production go for storage 
for future sales and household 
consumption. 

3.6. Analysis of palm date returns

The second half of the last century 
witnessed the increase of global 
demand for organic foods with 
increasing awareness of their value 

Table 2: Distribution of the disposal of palm dates quantities in the study area

Crop Total Production After harvest sale 
)kg)

Household consumption 
)kg)

Future sale 
)kg)

Palm date 3691 2030 554 1107

Percent 100 55 15 30

Source: The field survey
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and benefits. Gross margins for 
dates under study were assessed 
in Table 3. 

Gross margins of palm dates 
were positive reaching SDG4776. 
Although modest, such returns 
might compensate for date palms 
investment. Furthermore, with 
yield improvement of palm date 
crop, still higher gross margins can 
be obtained.

In general, farm income in northern 
Sudan is low. Producers’ awareness 
and market promotion are needed 
about marketing issues within the 
promise offered by the existing 
date palms farming. Although the 
gross margin of date production 
was rather low, it is still promising 
as an important cash and food 
crop.

3.7. optimal palm date 
production obtained 
by the model 

Availability of agricultural land 
and irrigation water form vital 
precondition for successful 
investments in different cash, 
food products and their 
commercialization. The long 
history of date palms cultivation in 
the country has provided a strong 
background for Sudanese date 
growers to engage in producing 
various perennial crops, in addition 
to field crops and livestock herding; 
offering promising options for 

promoting the farming system 
and improving livelihood of rural 
people. Yet, the high competition 
for irrigation water and arable 
land increases the complexity of 
agricultural resource management. 
No doubt that the available 
resources in north and central 
Sudan acquire high importance 
for agricultural production, due to 
favorable location and productivity 
potential, but more importantly 
due high population pressure on 
land when compared to the rest 
of the country and specifically 
the high cost of irrigation water 
in northern Sudan. The high cost 
of production coupled with low 
productivity and lack of a cheap 
source of power has made it 
difficult for farmers to realize the 
full potential of the region (Elsiret 
al., 2004). In fact, the potential 
of agricultural resources there 
for raising both food security 
and living standards of the rural 
poor has long been recognized. 
Generally, in Sudan the favorable 
crop productivities along the 
agricultural sector come from the 
irrigated land. Then the important 
question here is how to balance the 
use of available resources in Sudan? 
Thus resource-use optimization 
might be an appropriate means to 
address this question within the 
existing constraints.

The model run in this study 
provides information on the 
objective function value optimal 
crop combination and utilized 
resources accompanied by 
their respective marginal value 
productivities. Table (4) presents 
the actual and optimal cultivated 
land for the dominant perennial 
crop combination and gives also 
their optimal area allocations for 
a representative 10-feddans farm 
of permanent crops.. The tenant’s 
practices with respect to crop 
area allocation reflect show a 
dominant trend towards a diverse 
crop combination in attempt to 
maximize resources use. This trend 
has been most likely followed 
based on long-term experience 
of farmers to reduce agricultural 
risks. 

The optimal solution, on the other 
hand, manifests that the allocation 
of the available land should 
comprise three crops, namely 
citruses, mango and alfalfa at 4, 2, 
and 4 feddans, respectively. The 
rest of the perennials didn’t appear 
in the optimal plan, indicating their 
low returns. The actual total gross 
margins from farmer’s crops mix 
amounted to SDG134998, while 
the returns from the optimal 
crop combination would reach 
SDG 427050. This means 68% 
more returns, indicating high 
feasibility of a shift in the cropping 
pattern. The disappearance 
of date palms in the optimal 
solution raises concerns about 
the need for efforts, including 
appropriate policies, to improve 
their productivity, as justified by 
research results, and set their 
market prices right. This is justified 
by the fore-mentioned advantages 
of date palms in people’s livelihood 
and the actual expansion in their 
areas. On the other hand, the 
simplified model – due to lack of 
information – did not captured 
issues that would have raised date 
palm gross margins such as their 

Table 3: Gross margin analysis for palm date crop (SDG*)

Source: The field survey 2006

Item Palm date

)Average yield )kg/fed 3000

)Average price )SDG/kg 48

)Gross returns )SDG/fed 144000

)Total variable costs )SDG/fed 139224

)Gross marginal Revenue)SDG/fed 4776
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by-products and the expected 
notable value of crops that are 
actually be grown underneath the 
trees. Furthermore, palm dates 
are associated with low risks of 
perishability, long storage potential 
and low transport costs compared 
with other fruit plantations. 

4. rEsourcE usE 
And constrAInts
Table (4) illustrates the optimal 
and actual amounts of capital use 
for the different perennial crops 
under the study, amounting to 
SDG 1675200 in each. Obviously, 
in the optimal plan, all land has 
been utilized (Table 4), while 
the optimal and actual irrigation 
water quantities used were 122976 
m3 and 131256 m3, respectively, 
reflecting the use of 94% of total 
available irrigation water with the 
optimal plan. The optimal level of 
hired labor (man-days) amounted 

to 84, forming 79% of the total 
available labor. At the optimal 
crop combination, the monthly 
distribution of actual available 
cash to finance the perennial crops 
was SDG13960 allocated annually 
over the months, forming to 100% 
of the total available capital.

The monthly distribution of actual 
available cash to finance the 
perennial crops was SDG13960 
allocated annually over the 
months, forming to 100% of the 
total available capital. The unused 
water and labor resources could 
be utilized in other rewarding 
activities that do not require land, 
such as livestock rising, but there 
would be need for raising capital.  

5. conclusion and 
policy implication

The research investigates that 
Sudan boasts of high potential 
to promote the production of 

palm dates due to numerous 
comparative advantages, namely 
availability of stable and high 
quality agricultural resources, 
suitable environmental conditions, 
huge experiences of date palms 
farmers, and the strategic location 
of the target area for date’s 
production. Strict economic 
optimality under the prevailing 
yields and prices is not in favor 
of date’s production but the 
potential looks promising. Thus 
government interventions and 
application of suitable policies are 
critical to provide incentives to 
the palm dates producers in the 
country by giving momentum to 
technology transfer, international 
collaboration, highlight priorities 
to address major constraints for 
enhancing date palm production 
and date palm growing network, 
these solutions will ease to 
attain potential productivity and 
formulating relevant policies 

Table 4: Scenario: Proposed cropping pattern plan for palm date in Sudan.

Source: Model results, compiled data 2006 and 2010

Item Actual Optimal Units
:Resource use

Total land

Total irrigation water

Total labor

Total capital

)Gross Margins: objective value )Z

10

131256

106

1675200

134998

10

122976

84

1675200

427050

Fed

)Cubic meter )m3

Man-day

SDG

SDG

:Cropping pattern

Dates 

Citruses 

Mango 

Guava 

Alfalfa 

1.23

5.01

1.0

1.0

1.76

-

4

2

-

4

Fed

Fed

Fed

Fed

Fed
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that provide reasonable prices to 
producers. 

It is also evident that proper 
management of palm dates farms 
production, handling, processing 
and improvement of marketing 
strategies including transportation 
is fundamental for sustainable 
palm date farms in Sudan. This 
should also be supported by 
encouraging private funding 
and professional investors in 
date products marketing to ease 
the State’s responsibility and 
promote date farms in the country. 
Nevertheless, public investment 
is needed to improve palm date 
production and marketing. Vitally 
important is the maximization of 
use of the available agricultural 
resources and exchange of 
germplasm and conservation, 
setting up of in vitro culture labs 
for improving date crop combined 
with the other perennials. Equally 
important is the need for reviving 
the marketing system in area of the 
study and make strong links with 
national and international markets. 

Lastly, the low quality of many of 
the grown date varieties will need 
to be addressed by gradually 
shifting to high-quality dates and 
accordingly provide incentives to 
make this crop more profitable 
due to its importance for food 
security and farmers’ livelihood. 
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Dates and their 
different uses in food 
in some of south-west 
oases of Algeria: Touat, 
Gourara and Tidikelt

Abstract 

Dates are considered as the most 
important food in the south-west 
oases of Algeria, particularly the 
area of Touat, Gourara and Tidikelt.

The Dates palm (Phoenix 
dactylifera) has known some kind 
of specificity in its different life 
phases, compared to all the rest 
of oases cultivar plants. It is tanks 
to that people could settle down. 
They built their houses; they ate 
from its various fruits. A study 
within a ministerial research project 
about the dates palm variety in 
the previous areas has shown that 
there are 400 spices of dates*. 
Thanks to this diversification 
types, members of this community 
were able to acquire experience in 
the field of the uses of date in their 
nutritional behavior, since date 
is available throughout the year.  
Harvest begins for the early variety 
in June. As for the late variety it 
begins in October. We find in this 
diversification, wet date, semi-
wet date and dry date. For each 

of variety, there is a particular 
method of its use.

Despite the fact dates palm 
could suffer from diseases in this 
part of Algeria such as Boufarwa 
(Oligonychus afrasiaticus) , El jarab 
el abiad (Parlaoria blanchardi) and 
Bayod* (Fusarium oxysporum 
albedinis), the community of this 
area are still preserving the heritage 
of the ancestors, concerning the 
date palm in general and date in 
particular, sustainable of food. 

Specifically that is the one present 
in all oasis occasions.

The aim of the current study was 
to examine the different methods 
of nutritional ate uses, which have 
been adopted since old times to 
the current days all across the area 
of Touat, Gourara and Tidikelt, by 
its inhabitants. Also to show the 
local skills sustained across the 
generations. 

Key Word:

Dates variety and their uses; 
Adrar Areas; Nutritional behavior; 
Sustained local skills.

blama. A1;  Zaki. A2;  Mousaui. 
b3; babker. A4. bakhti. A5

1. The National Institute of 
Agricultural of Algeria Research; 

2,3 Experimental Station of Adrar; 
4. Ecole Normale Superieure 

(ENS) Bouzaréah;5. University of 
Biskra Mohamed Khider.

blama.aicha@gmail.com



74 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

Introduction 

Palm tree is considered as the 
symbol of oasis in the southern 
region of Algeria. It has had great 
role in people’s lives, both as 
individuals and as a society. People 
get their food even medicine from 
it. Most of all, it has entered even 
into people’s social life. History has 
recorded it amongst of heritage 
civilization, which characterized 
TOUAT (Adrar) area. It is included 
in our traditions and customs. 
Through this Ethnobotanical study, 
which touches all relationships 
between plants and human 
beings, we describe some of the 
different uses of dates, the local 
craftsmanship and skills in this 
industry.

Methods and tools

For the sake of studying date’s 
nutritional uses in the region 
(Touat, Gourara, Tidikelt), we 
have used a desk research and 
questionnaire. Besides this, we 
have interviewed the peasants and 
used our personal observations. 
Also, there had been visits to the 
fields of palms and collecting 
information about the way palms 
(both male and female), about 
the way palms are made sustain 
bleaters and methods. 

results, discussion

1- the Area of study:

Adrar is known for four major 
geographical areas:

1-  Gourara region: located 
municipalities’ units, which 
border the big marsh of 
Timimoun. These are: Ksar Ouled 
Kadour, Ouled Said, Timimoun, 
Ouled Aissa, Talmin, Charwil, 
Mtarfa, Daldoul, and Ouaghrout. 
Its area is about 65203km2.

2-  Central Touat: It is composed of 
twelve municipalities, which are 
located along Messaoud valley. 
These are: Tsabit, Sebaa, Bouda, 

Adrar, Timi, Tametit, Fonoghil, 
Tamset, Zaouia  Kouta, Inzegmir, 
Sali, and Regan.

3-  East South Region: Tidikelt 
which is composed of four 
municipalities: Aulef, Timoukten, 
Akebli and Tit. Its area is about 
24536 km2.

4-  West South Region: Tanzouft 
which is composed of two 
municipalities: Bourj Baji 
Moukhtar, and Timyawine. Its 
area is about 132579 km2. 

The area is crossed by many 
valleys: Imguden which end at 
Gourara, the Messaoud valley 
which ends at Touat, and Great 
valley, which ends at Tidikelt. Adrar 
is characterized with its seasonal 
winds such as sirocco, which is a 
hot wind known locally as Arifi or 
Sahid.

Vegetation: It is essentially 
composed of oasises of palms 
(more than 24 980 hectares), 
thistle, and herbs and so on. 
The latter get broadly under the 
following types of plants.

These plants are classified in 
relation to the types of land: such 
as sand, clay, or salt. Also, they 
adapt to the nature of climate 
such: (Aristada pungens), (Retam 
Retama), (Carnilaca moncatha), 
(Zygophyllum album), (Acacia 
raddiana), (Tamarx sp) (Salsola 
foetida), (Tamarx sp) …

Land availability: a total agricultural 
area 338.000 ha.

Utilized agricultural area: 35.000 
ha. An irrigated area: 27.200 ha. 

Water Resources: Moreover, there 
is a huge amount of water in a 
layer that is close to the surface, 
particularly towards the axis 
of Adrar, Timimon, and Regan, 
because there are the”complex 
continental whose limits vary 
according to the regions and that 
one defines under the term of 

continental insert”(Atlas; 2002, 
p38)

Number of drilled 559 of wich227 
operate, number of wells drilled 
6626. Active foggaras 1400**** 
(journal of agriculture and 
development; 2009)

Animals Resources: 347.000 heads 
of sheep, 95.500 heads of goats; 
654 heads of cattle and 38.500 
heads of camels.

2- nutritional uses of dates:

There is a strong relationship 
between man in the area and palm 
tree. Men take care of irrigating 
and providing its soil with organic 
fertilizer. They are different ways 
of attending to it. Palm tree, on 
its part, provides various kinds 
of date, which are exploited by 
men in different way, such as for 
human nutrition as well as food for 
animals. Also, tools invented since 
time immemorial are still in use.

1- different Phrases of date 
ripening in the region:

Palm trees inflorescence (locally 
called Dokkar). Peasants start doing 
the process of pollination of palm 
trees annually. Simultaneously, 
they start uttering some religious 
prayers and blessing such as ‘in the 
name of God’ and “Peace upon the 
Prophet Mohamed”. Dekkar and 
date contains oestrogen, oestrone, 
phosphorus, orginine, boron. 
These substances help in cases 
of impotence or the weakness of 
sperms. (Aroubi 2006).Also, it is 
used locally to stop bleeding. After 
weeks of sterilization, first signs of 
fruits emerge.

2- types of dates and its uses:

a- soft dates:

Prophets Mohamed PUH had his 
breakfast which consisted of dates 
before he prayed,(Abou Duaed). 
When date first ripens and the first 
amounts are harvested, peasants 
become happy and they exchange 
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types of dates. Families consume 
from the dates crops and they 
preserve the rest or sell it in the 
market. (Merzaia Blama; Zaki, 
2007).

b- semi-dry dates:

Many people of kssors preserve 
it in a special manner in bags of 
cloth. They do that in the following 
manner: Good date is separated 
from the bad (like the one which 
has shrivelled up).

After the boiled water is poured on 
it so that to purify it and preserve 
it from rotting. It is let for a while 
until it becomes soft.

* Preparation of Btana. “To make 
Btana first of all dates were 
cleaned up with fresh water to 
eliminate dust and other appeared 
dirty as the rest of insects and the 
bird excrement. 

This step is repeated many times 
till enhancing soften dates. This 
operation was done in cleaned 
performed metallic container, 
sometimes the villagers use a hot 
water to soften drayed date then, 
dates were amalgamated and 
mixed for accelerate it softness. 
In the end of this stage, we obtain 
a paste of date which is usually 
piled up in proper plastic bag, or 
in linen bag or very originally into 
an old goat skin. The dates paste is 
piled by layers, between each layer 
a small pressure is established, 
this aim to homogenate dates 
repartition and the second 
objective is to exclude the residual 
air from the bag. On each layer 
of this paste it is dispersed a 
small amount of a grind mixture 
of aromatic dried plants as like 
as basil (Ocinum basilicum L.), 
juniper (Juniperus communis L.), 
rosemary (Rosmarius officinalis 
L.), wormwood (Artemisia herba-
alba L. ), the main role of this plants 
is to give an agreeable smell and 
taste to dates. After filling, bag is 
attached and closed hermetically. 

A small exposure to sun helps to 
perform the quality of the paste 
which takes a good consistence. 
The period of sun exposure vary 
with the temperature (2 days in 
winter, mi-day in summer), the 
bag is periodically returned for 
exposing its two faces to sun. Then 
the bag is stocked in a dry place 
and away from insects and the 
stock destructors. After one month 
of preservation dates would be 
able for consumption (this period 
may take several months in some 
region depending to the habitant 
needs). (Bekhti, 2008).

Date is preserved thus for months 
and used when needed; for 
instance, when there is a shortage 
of date in the market or on feasts 
or other religious occasions such 
as Ramadan.

Varieties of dates suitable for this 
kind of preservation are: Tilmsou, 
Tazerzait, Masoudia, Takrbouchet, 
Ahrtane.

Some dishes such as Kaabouch, 
Rfis are prepared by the use 
of the Btana. They added to it 
Laklilla dray cheese and millet 
(pennisetum glaucum) grinded.

c- dry dates: 

Uses of dry dates: Dry dates are 
purified and crashed by using a 
rock (schist) and another smaller 
one (pebbles).

After that, perianth and nuts 
are removed from dates. Next, 
date is ground in a big, wooden 
pestle made out of wood. Then 
it is blown through using a flat 
container made out of palm trees 
leaves. After that remaining dust is 
removed. Big particles of ground 
date are separated from smaller 
ones. After that Safouf, which is the 
name of the result of this process, 
is put in another container made 
also out of palm tree called Tadara.

Millet (pennisetum glaucum) flour 
and dry cheese are added to Sfouf. 

After that, it becomes ready to be 
consumed throughout the year 
without undergoing any kind of 
rotting. Small particles of Sfouf are 
called Anghad.

Anghad: It is the powder that is 
obtained through grinding dates. 
It is given to babies as food, 
tranquilizer and something that 
gives them energy. It has been 
proven scientifically that it helps 
in the growth of children because 
it contains Phosphor, Calcium, 
which are important in building 
and strengthening bones and 
teeth. Anghad also; is used to 
prepare padding, and sauces of 
some popular local dishes such 
as bread of Kesra, bread of Redfa, 
andMardouf.

Azwa: It is the remnants of ground 
dates nuts, which is used as 
medicine for colic and a purifier of 
wounds.

d- Honey of Palms:

Falling palms honey is collected 
and mixed with the seeders of 
some herbs.The latter are Kamoune 
The latter are: (Cuminum cyminum 
L.)  (Carum carvi L.),( Nigella sativa 
L), They are mixed together and 
given to babies in cases of colic 
and gases.

Marissa: it is a mixture of date and 
water given to someone who has 
underwent thirst in the desert. 

conclusion

A date palm is a source of energy it 
is a first and the last food of people 
of desert the prophet Mohammed 
(PBUH) said (a house that has 
no dates is house of hungry) but 
we have to developed the system 
of conservation , we are able to 
benefit our ancient heritage.

references:

1-Merzaia BlamaA; Zaki A. An 
Ethnobotanical Study about Touat 
Region’s Palms, The National 



76 KHALIFA INTERNATIONAL AWARD
FOR DATE PALM AND AGRICULTURAL INNOVATION

Table 1: Dates variety and their uses in the Touat, Gourara and Tidikelt.

Institute of Agricultural of Algeria 
Research review. N° 20. 2007. 

2- Djerbi. M; 1983. Diseases of the 
date palm. Regional project for 
palm and dates research centre 
in the near east and North Africa. 
Baghdad. p 5 and 6.

3- Bakhti. A ; 2008, Évaluation 
de la méthode traditionnelle de 
conservation de dattes « Btana » 
et contribution à l’identification de 
sa microflore dominante.   Memory 
of  Magistrate. Université de 
Bechar.

4- Atlas of environment; Symbioses 
edition. 2002. Algeria. p 38. 34.

5 -Rapport of the agriculture and 
development N°10. 2009

Directorate of Agricultural Services 
of  Wilaya  of Adrar.

* Inventory, characterization 
and conservation cultivates of 
dates palm in the different zones 
phoenicicols of South-west of 
Adrar area. INRAA .Station of 
the research of Adrar. Ministerial 
research project about the dates 
palm variety in

  ** Bayoud is incontestably the most 
serious cryptogamic disease of the 
date palm (phoenix dactylifera l.) 
it constitutes a veritable plague in 
the date growing areas of parts of 
north Africa and a threat to those 
countries still unharmed by it. 
Bayoud is an epiphytotic disease 
for which there is no known cure 
at the present time. 

Bayoud was first observed in 
Morocco in Deraa valley, north of 
zagora, sometime before 1870. 

Between 1920 and 1940 the 
map of bayoud foci expanded 
modestly. Two contaminations 
were particularly important, 
in Adrar and In Salah regions, 
affected repetitively in 1930 and 
1941). (Djerbi; 1983) 

    ****The foggaras are galleries 
under the surface of the desert, 
which serve as water pipes 
between the ground water and 
a palm grove…the foggaras 
seem to have been in use in the 
Algerian Sahara during the Middle 
Ages(IV-X century). They exist in 
the oases of the northern central 
and Western Sahara. We find them 
more precisely in the Touat (region 
of Adrar and Reggane), in the 
Gourara (region of Timimoun) and 
the Tidikelt (region of In Salah) 
(Atlas; 2002).
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Selections

Trade Live stock feedingTransformation to
BTANA

Wash up with cold water

Wash up with hot water

Mastic atement and amassing of
formed dates paste

Spicement of date’s paste

Fill up the date paste in the bags

Attachament and sewing bags

Exposure bags to sun

Storage of bags in
drayed area

Consumption

Figure1: The different steps of Btana
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Crushed dates named  Saffoufe in traditional pot

Drayed dates for livestock feeding Btana in cottoned bag

Btana in plastic bag Distributing Btana to welcome 
vistors in local popular festivities
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CRC World 
Dictionary of Palms

Features

Introduction will explain the scope, 
coverage, and criteria for inclusion 
of genera and species

ORGANIZATION: Genus 
(botanical) name with authorities, 
common names, and etymology. 
Some entries will include the 

number of species, geographic 
range, and a brief description.

Provides not only the accepted 
botanical names and common 
names, but also supplies vernacular 
names and orthographic variants

Presents data on eponymic 
individuals that will be thorough, 
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listing their most important 
professional works, positions, and 
literature references

Exhaustive bibliography serves 
as a departure point for more 
detailed research; possible 
inclusion of footnotes for key and/
or controversial entries

Summary

From the Foreword

Umberto Quattrocchi has brought 
us some amazing and useful works 
through the various dictionaries 
that he has compiled. This time 
it is for two very important plant 
families the palms and the cycads 
that are synthesized here in 
these two volumes. Each entry is 
fascinating not just for the botany 
and full nomenclature of the plant 
species but for all the associated 
uses, folklore and interactions 
with other organisms. ...These 
entries are fascinating glimpses 
of natural history. ... Botanists, 
conservationists, ethnobotanists, 
anthropologists, geographers, bird 
watchers, naturalists, historians 
and those of many other disciplines 
will find these volumes a most 
valuable and useful resource. It 
is the sort of book that will be in 
frequent use in my library.

Professor Sir Ghillean Prance 
FRS, VMH, Former Director, Royal 
Botanic Gardens, Kew

Following the same format as 
Umberto Quattrocchi’s highly 
praised and well-used previous 
works, The CRC World Dictionary of 
Palms: Common Names, Scientific 
Names, Eponyms, Synonyms, 
and Etymology brings together 
the vast and scattered literature 
on palms and cycads to provide 
better access to information on 
these economically important 
plants. Each genus and species 
has a detailed morphological 
description and includes a list of 

synonyms and vernacular names 
in many languages.

Bibliographies accompany each 
entry, which are comprehensive, 
up-to-date and multi-lingual. The 
detailed information for every 
entry on habitats, economic 
uses, historical and biographical 
data, botanical exploration, and 
linguistics will be useful for any 
library involved with botany, 
herbal medicine, pharmacognosy, 
medicinal and natural product 
chemistry, ecology, ethnobotany, 
systematics, general plant science, 
agriculture or horticulture.

Umberto Quattrocchi is the 
author of the bestselling CRC 
World Dictionary of Plant Names, 
winner of the prestigious Hanbury 
Botanical Garden Award. His most 
recent multi-volume work, CRC 
World Dictionary of Medicinal 
and Poisonous Plants, received 
strong praise as being "... an 
unparalleled starting place—a tool 
of first resort for any thoughtful 
researcher. Quattrocchi and CRC 
have delivered a dictionary like no 
other, a learned finger pointing in 
the right direction."

John de la Parra, Northeastern 
University, Boston, Massachusetts, 
USA, from Economic Botany, Vol. 
68, 2014

Content:

The two volumes contain entries 
listed in alphabetical order.

Volume I Arecaceae A – G

Volume II, Arecaceae H - Z; 
Cycadaceae and Zamiaceae; and 
Cyclanthaceae

Author Details:

Umberto Quattrocchi earned his 
first degree in political science 
from the University of Palermo. 
He followed this achievement 
with an M.D., specializing in 
obstetrics and gynecology. In 
1992, he retired from the practice 

of medicine to pursue his studies 
in botany across the world and to 
serve as a professor of botany at 
the University of Palermo. Highly 
prolific, Quattrocchi has numerous 
political and botanical books and 
articles to his credit, including 
those on plants and gardening that 
have been published in Hortus and 
The Garden. In 1997, he received 
the prestigious Hanbury Botanical 
Garden Award promoted by the 
Premio Grinzane Cavour for his 
book Piante Rustiche Tropicali. 
He received a second Hanbury 
Award for the bestselling CRC 
World Dictionary of Plant Names. 
Quattrocchi is a member of the 
International Dendrology Society, 
the Royal Horticultural Society, 
and the Botanical Society of 
America. He is an elected Fellow 
of the world-renowned Linnean 
Society.

Abstract

Over the years, Umberto 
Quattrocchi has made a name by 
providing very detailed, multiple 
volume sets on plants and their 
uses, e.g. CRC World Dictionary 
of Plant Names, CRC World 
Dictionary of Grasses, and CRC 
World Dictionary of Medicinal and 
Poisonous Plants (Quattrocchi 
2000, 2006, 2012), all of which 
have served a wide variety of 
users. The new two-volume set 
CRC World Dictionary of Palms. 
Common Names, Scientific 
Names, Eponyms, Synonyms, and 
Etymology follows this tradition....

Do you want to read the rest of 
this article?

CRC World Dictionary of Palms. 
Common Names, Scientific 
Names, Eponyms, Synonyms, 
and Etymology. (Book review)... 
Available from: smartbookuae@
gmail.com  [accessed Jan 03 
2018].


