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Editors’ Note

Editors’ Note

These proceedings are covering the summery and abstracts of presented country
reports and scientific papers at Regional Workshop on Date Palm Development
in the Gulf Cooperation Council Countries of the Arabian Peninsula, 29-31 May,
2004, Abu Dhabi, United Arab Emirates (UAE). Abstracts are presented in English
and Arabic. The full papers will be made available.

For those wishing to obtain more information on the technical presentations of the
workshop, the Arabian Peninsula Regional Program (APRP) of the International
Center for Agricultural Research in the Dry Areas (ICARDA) has made the full

papers availablec on its homepage under the following address:

WWW.ICARDA.ORG\APRP\Datepalm

We hope that you will find the information on the homepage both easy to access and
relevant to your needs. Look out for the discussion forum for matters of relevance

to Date palm Development and to APRP in General

The Editors
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Foreword

Foreword

Date palm has played an important role in the economy, history, and culturc of
the Arabian Peninsula since ancient times. It is estimated that, worldwide, the
total area cultivated with date palm amounts to over one million hectares, 60%
of which is in the Arab world. Of the global production of 6.4 million tones of
dates in 2003, Arab world contributed 63%. The Gulf Cooperation Council (GCC)
countries grow date palm over an area of 365,000 hcctares, which represents 33%
of the global area. They produce 1.9 million tones of dates per year, representing
29% of global production.

ICARDA addresses the necds of the Arabian Peninsula region for agricultural
research, technology transfer and institutional strengthening and capacity
building through its Arabian Peninsula Regional Program (APRP), which is based
in UAE, and is one of the seven regional programs of the Center covering dry
areas worldwide. ICARDA has been working with its national partners in these
programs to periodically detcrminc their research and development priorities to
provide appropriate direction to the joint research efforts. In such a priority setting
exercise done with the national programs of Arabian Peninsula in 2002, the GCC
countries ranked the date palm rescarch and development as high priority.

Duc to date palm’s cconomic and social importance, ICARDA organized a
Regional Workshop on Date Palm Development in the Arabian Peninsula, in Abu
Dhabi, in May 2004. The workshop was held under the patronage of H.H. Sheikh
Nahayan bin Mabarak Al Nahayan, Minister of Higher Education and Scientific
Research and Chancellor of the UAE University, and in cooperation with the
Ministry of Agriculture and Fisheries, UAE, the UAE University, and the GCC

General Sccretariat.
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Foreword

The workshop addressed the following scientific themes:

(a) Propagation and crop Management;

(b) Crop protection and integrated pest management (IPM);

(c) Post harvest, marketing and processing of date palm added-value products;
(d) Biotechnology and germplasm conservation; and

(e) Information technology and expert systems.

The workshop was a major step in developing a technically sound research and
development program for date palm for the GCC countries. As a result, a research
and development Project entitled “Development of Sustainable Date Palm
Production Systems in the GCC of the Arabian Peninsula” was formulated. The
Project will focus on problem-solving research, technology transfer and capacity
building.

This volume presents all the reports and scientific papers presented at the above
workshop. 1 hope all those interested in date palm improvement will find this

volume useful.

—_——=a_c

Prof. Dr Adel El-Beltagy

Director General

ICARDA
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Date Palm in the Gulf Cooperation Council Countries of
the Arabian Peninsula

William Erskine', Ahmed T. Moustafa', Ahmed E. Osman', Zaki Lashine?, Arash Nejatian',
Tamer Badawi®, Subhy M Ragy*

I International Center for Agricultural Research in the Dry Areas (ICARDA)

* Ain Shams University, Cairo, Egypt

¥ Ministry of Agriculture and Fisheries, UAE

Introduction
The Gulf Cooperation Council countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and
the United Arab Emirates) have a total area of 259 million hectares. They are characterized
by arid and semi-arid climates. Rainfall is highly erratic in space and time. In general,
annual precipitation ranges from less than 50 mm to 250 mm, although some areas in
Oman receive much more rainfall. Temperatures are generally high, reaching 50°C at
times in some places in the summer, when the relative humidity is also high. The soils of
the region are fragile and are subject to erosion by wind and water, as well as degradation
as a result of salinization. Over 95% of the total land area of the Arabian Peninsula suffers
from some form of desertification, of which 44% suffers very severe desertification; wind
and water erosion account for over 60% of the desertification occurring.

The region’s population was 32 million in 2002 (World Bank 2004) and with current
annual growth rates of 2.0% to 6.9%, it is estimated that the population will more than
double (64 million) by the year 2025. The commodity demands resulting from population
growth in the Arabian Peninsula have caused a rapid

increase in food imports, which are expected to reach 15

more than double their present level by 2010 if per
capita consumption remains the same and domestic
productivity is not increased.

Of'the total 259 million hectares that make up the Gulf
Cooperation Council countries, 173 million hectares
(67%) are under permanent pasture (mostly in Saudi
Arabia), which supports different types of vegetation

agricultural |

and animals. The condition of the rangelands is |, nicipal
very poor, and in some areas the rangeland operates |,

: : ; it S

well below its production potential. Large areas are 3
i 3 § ; ; e lonal
classified as ‘empty land’, while others contain only s ekt

a few species growing at a very low density. Signs of
deterioration are evident in both the soil and plant Figure 1. Origin and use of water resources
components of the range ecosystem. Overgrazing is in the AP (Global Environment Qutlook 3

. = u _ ; 7
the main cause of rangeland deterioration, and has ~ UNEP 02)
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caused livestock feed shortages. Farmers have attempted to alleviate feed shortages by
growing exotic forage pants with high water requirements, on which they have come to
rely. But the excessive use of underground water, for irrigation, has resulted in the lowering
of water table, increased salinity and in severe cases the abandonment of croplands. In
2002, less than 4 million hectares were used to produce arable and irrigated crops in the
GCC countries (FAQ 2004).

Given the limitations imposed by low rainfall and a lack of surface water, most of the
cultivated areas in the Arabian Peninsula depend on irrigation fed by groundwater, springs,
and water carried by aflaj canals and controlled by a series of small dams. Because the
demand for water is increasing, several countries in the Peninsula have established
large projects for water desalination and the recycling of treated sewage effluent (TSE)
for agricultural use. Such non-conventional sources now account for 15% of the water
resources available in the region (Figure 1). Almost 86% of the total amount of water
available in the region is allocated to agriculture. It is estimated that 22% of the total land
area is, potentially, cultivable. Cultivation expanded from 1977 to 2002, with the area
under arable and permanent crops increasing by 121% (from 1.9 to 4.2 million ha) and
the irrigated area increasing by 280% (from 0.5 to 1.9 million ha). Agricultural production
varies considerably in the countries of the Arabian Peninsula.

In terms of area, levels of production and the proportion of the population involved
in agriculture, Oman and Saudi Arabia have a substantial agricultural sector. Bahrain,
Kuwait, Qatar, and the UAE, on the other hand, have a modest agricultural sector, as their
cultivated areas are relatively small and scattered, and support only a small proportion of
the total population. Per-capita food imports in the latter countries are consequently higher
than in the more agriculturally oriented countries; the demand for cereals, particularly
wheat and wheat products, is met almost entirely by imports. Agricultural production
depends mainly on irrigation using groundwater and, to a lesser extent, on rainfall during
the winter (November—February). Agricultural production in these countries, as in those
countries with more substantial agricultural sectors, is constrained by severe biotic and
abiotic stresses (such as heat and salinity) as well as by a lack of improved cultivars and
cultural practices, and a lack of trained labor.

Date palm is one of the oldest fruit trees in the Arabian Peninsula (AP) and has played a
key role in the life of the region’s people. The date fruit is marketed all over the world as a
high value confectionery product; and, as a fresh fruit, it remains an important subsistence
crop in most of the desert areas. It is produced largely in the hot arid regions of the world,
i.e. the GCC countries.

Origin of Date Palm

The earliest evidence of date-palm cultivation dates from 4000 BC, when the tree was
cultivated around the city of Ur, in lower Mesopotamia (now Iraq), and their trunks used
to construct the temple of the moon god. In the Nile Valley, date palms were cultivated
as early as 3000 BC. Here date palms are mentioned in old temples, where the trunk of
the tree was used to represent one year and the bunch of fruit one month. The religious
importance of date palm may be traced back to the prophet Abraham, who was raised

Date Palm Development in the GCC 2 ICARDA
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in the city of Ur and who had a love for dates. Christianity uses the leaves of the palm
during the celebrations conducted on the Sunday before Easter (Easter Sunday). The Jewish
religion considers the date to be one of the seven holy seeds (the others being, barley, wheat,
lentil, bean, garlic and onion), while in Islam the date palm is mentioned in 20 chapters
(Sura) of thel 14 contained in the Koran.

The spread of date palm from the areas in which it originally grew occurred over
many centuries via two main routes: (1) from Iraq, castwards towards Iran, Pakistan
and India and (2) from Egypt, westwards towards the Maghrab, Spain and the New
World (Figure 2).

Figure 2. Dissemination of the date palm in the Old World

In the Arabian Peninsula (AP), date palm varieties have adapted, over a long period, to the
environmental conditions found there. As a result, it is the tree which is best able to tolerate
the harsh conditions found in the AP.

Botanical Profile

Date palm (Phoenix dactylifer) has about 19 known relatives, the most important being
the Canary Island palm (P. canariensis); Senegal date palm (P. reclinata) and the Indian
sugar date palm (P. sylvestris). The genus Phoenix belongs to the plant family Arecaceac,
all of which are monocotyledonous. Date palms are dioecious (i.e. the male and female
parts are on separate plants). The date palm is the
tallest of the Phoenix species, growing to 30 m in
height in some places. The trunk of cultivated trees
is surrounded, from the ground upwards, by a spiral
pattern of leaf bases. The leaves of the tree are large
(4-5 m), alternate, and sheath a dense terminal rosette.
The ends of the leaf fronds are needle sharp, to protect
the growing tip from grazing animals. Each fleshy © WP Armatrong 2000
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fruit (known as a drupe) contains a single sced. The fruit of the date palm is borne on
clusters called ‘bunches’, and is the largest among all other species, with a few varieties
reaching up to 100 x 40 mm in size. From pollination, the fruit takes 150 to 200 days to
reach the stage at which it is fully ripe (known as the tamar stage). A fully productive palm
can carry 8 to 10 bunches of dates, weighing as much as 60 to 100 kg.

Phoenix dactylifera Phoenix canariensis

Medjool & Zahidi Overall Holght
Overall Helgh

&

Sowrce: www.datepalm.com/palminfo/measurements.asp

Culturing Date Palms

The date palm has adapted to arcas which have long dry summers and mild winters. It
has a unique characteristic in that it can thrive in desert oases, where temperatures may
be high but underground water is available close to the surface. Under such situations, the
date palm is traditionally described as growing with ‘its feet in running water and its head
in the fire of the sky’. Date fruit production depends on certain minimum temperatures
being achieved; these heat requirements vary according to the variety involved. Most of
the dry varieties of date are found in dry areas, whereas soft and semi-dry varieties are
confined to the humid and semi-dry areas.

Date palms can grow in different types of soil; but, the highest levels of production have
been recorded in light, deep soils. They can tolerate high levels of salinity. Indeed, some
varieties can survive salinity levels of up to 22,000 ppm; however, the growth and fruit
production of trees growing under such conditions would be affected.

The Propagation of Date Palm

Two main techniques are used to propagate date palms: (1) “sexual propagation’ and (2)
‘vegetative propagation’.

‘Sexual Propagation’ entails the use of plantlets grown from seeds (and which therefore
originate from sexual reproduction) to produce more plants. The seedlings that result from
sexual reproduction differ considerably in terms of the quality of the fruit they produce,
the time at which their fruit is ready to be harvested and the amount of fruit that they are
able to produce.

Date Palm Development in the GCC 4 ICARDA
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‘Vegetative propagation’ can be achieved either through ‘offshoot propagation’® (a
traditional method) or recently developed tissue culture techniques.
Offshoot propagation: Date palm is the only species within the Arecaceae family
that produces offshoots (which develop from axillary buds on the trunk of the
mother tree). Offshoots are true-to-type to the parent plant and, as a consequence,
the fruit they produce is of the same quality and exhibits the same degree of
uniformity (Figure 3).
Tissue culture propagation: Meristematic tissues isolated, under sterile conditions,

from a healthy female or male date palm known to be of superior quality can
be cultured and cloned to produce large numbers of true-to-type plantlets in a
confined, controlled arca.

Figure 3. Offshoot propagation

Nutritional Value

Dates are rich in sugar, with a sugar content that ranges from 65% to 80% on a dry weight
basis. The sugar they contain is mostly in the form of invert sugar (a mix of glucose and
fructose). Fresh dates give a higher content of invert sugars than semi-dried dates, which
contain equal amount of invert sugar and sucrose; dried dates contain higher amounts of
sucrose. The water content of dates varies, and is between 7% in the case of dried fruit and
79% in the case of fresh dates, depending on the variety involved.

Date Palm Development in the GCC 5 ICARDA
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Table 1. Food Value Per 100 g of Edible Portion*

Fresh, Dried Fresh, Dried
uncooked uncooked
Calories 142 274-93 Phosphorus 350 mg 63 - 105 mg
Moisture 319-785¢g 7.0-26.1 Iron 6.0 mg 3.0-13.7mg
Protein 09-2.6¢ 1.7-39¢ Potassium - 648 mg
Fat 0.6- 1.5 01-12¢g Vitamin A (5] 110-175 mcg 15.60 mg
carotene)
Carbohydrates | 36.6 g 729-776¢ Thiamine - 0.03 - 0.09 mg
Fiber 26-45¢ 20-85¢ Riboflavin - 0.10-0.16 mg
Ash 0.5-28¢ 05-27¢g Niacin 4.4-6.9 mg 1.4-22mg
Calcium 34mg 59-103 mg Tryptophan - 10-17 mg
*Based on standard analyses.
Statistics

Dates are produced in hot arid regions and are marketed all over the world as a high-value
confectionery product. The fruit is considered to be an important subsistence crop in most
of the desert areas of the world.

Worldwide, date production has increased exponentially over the last three decades. In
1963 production stood at 1.8 million tonnes in total. This increased to 2.6 million tonnes
in 1983, reaching 6.7 million tonnes by 2003 (Figure 4). This increase of 4.9 million

tonnes since 1963 represents an annual expansion of about 6.8%.
6.7

Annual Production
(million tonnes)

Figure 4. Global date production development (FAO statistics 2004)

The top five date-producing countries in 2001 were Egypt, Iran, Saudi Arabia, Pakistan, and
Iraq (FAO statistics 2002), producing 69% of the total amount of dates grown globally. If
amounts produced by the next five most important date-producing countries are included
in this figure (i.e. Algeria, United Arab Emirates, Sudan, Oman, and Morocco) the group

Date i‘l!m Development in the GCC 6
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of countries being considered accounts for 90% of the world’s date production. This
clearly indicates that most of the world’s dates are produced by a few countries in the
same region.

Other Countries 33%

GCC Countries 28%

Arab Countries 67% Other Countries 72%

Figure 3. Date production in the Arab countries
and the world in 2003 (FA0)

Figure 6. Date production in GCC countries and
the world in 2003 (FAO statistics 2004)

Most of the major date-producing countries have steadily expanded production over the
last 10 years. increasing the amount produced by 43% between 1994 and 2001. Date
exports increased by only 25% over the same period (e.g. in Oman, United Arab Emirates,
Egypt, and Pakistan). In contrast to the trends seen in other countries, output decreased
in Iraq and Morocco. It is estimated that, in the Arab world, a total 0f 4,511.494 tonnes of
dates were produced in 2003 (total production for Iraq is estimated to be 400,000 tonnes,
FAO 1997) representing 67% of global date production (Figure 5 and Table 2).

Table 2. Date palm production in leading countries (2003)

Country Production (tonnes) | % Country Production (tonnes) | %
World 6,749,356 100.0 | Yemen 32.500] 0.5
Egypt 1.115.000 16.5 | Mauritania 24,000 0.4
Iran 875.000 13.0 [ Chad 18.000 0.3
Saudi Arabia 830,000 123 | USA 17.600 [ 0.3
UAE 760,000 11.3 | Bahrain 16,508 | 0.2
Pakistan 650,000 9.6 | Qatar 16,500 0.2
Algeria 420,000 6.2 | Kuwait 10,400 0.2
Iraq* 400,000 5.9 Turkey 9400( 0.1
Sudan 330,000 4.9 Niger 7.700 ] 0.1
Oman 238.611 3.5 | Palestine, 5500 0.1
Libyan 140,000 2.1 | Spain 3,732 0.1
China 120.000 1.8 [ Mexico 3.600( 0.1
Tunisia 115,000 {7

Morocco 54,000 0.8 | Others 536,305 7.9

Date Palm Development in the GCC

Countries of the Arabian Peninsula

Source FAO statistics 2003. * FAO estimate for 1997
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The GCC countries produced 1.9 million tonnes of dates in 2003, which represents 28%
of global production in that year (FAO 2004; Figure 6). Saudi Arabia and the Emirates
together produced 1.6 million tonnes in 2003.
Oman has 7 million trees and market acceptance worldwide. The remaining GCC
countries (Bahrain, Qatar, and Kuwait) have fewer date palm trees and produce less
(Table 3). During the last decade, date palm production in the GCC countries has
increased by 86.7%, from 1.0 million tonnes in 1994 to 1.87 million tonnes in 2003
(Table 3, Figure 7).

Table 3. Date palm production in GCC countries from 1994 till 2003 (tonnes)

Year Kuwait Qatar KSA Bahrain | Oman UAE Total
1994 3,790 11,431 568,862 12,000 170,000 236,100 1,002,183
1995 4410 12,533 589,261 16,371 173.000 236,965 1,032,540
1996 5,034 14,582 616,908 16,508 180,000 244,644 1.077.676
1997 5.592 22,915 649,239 16,508 185,000 288,190 1,167,404
1998 6,484 16,409 648,000 16,600 236,000 290,448 1,213,941
1999 7,894 16,389 712,000 |16.774 282,000 |5335946 | 1,571,003
2000 10,155 16,116 735,000 16,508 280,030 757.601 1.815.410
2001 10,376 14,230 818,000 16,508 298,000 757,601 1,914,715
2002 10,376 16,500 829,000 16,508 238,611 760,000 1,870,995
2003 10,376 16,500 830,000 16,508 238,600 760,000 1,871,984
A ; iy T 4 p ﬁ '.". s ~' . ' .'. " r = X
. { . ""3-.“ i~ .._.._ % .‘ g} A .
R T T R t"'-.f 1 : ‘-. L
P RE i RH | A

1094 195 1996 99? 1995 999 2000 2001 2002 2003
Gece 1001083 | 1032.540 | 1077676 | 188.5% | 123.941| 1571021 | 181540 | 191,721 | 1868596 | 1872,0%
Arab World | 2,790,90 |2,900,002|3.074,025| 3,195,178 |3.306 395 3.983,131| 4,279,156 | 4,534,774 |4 480,348] 4 511404
Global 4.569,387|4.849.869] 5,018,502 | 4 962,158 5443468 |5620.438 | 6.58.749 | 6.495528 | 6,735,134 | 6,749,356

Figure 7. Development of date palm production (tonnes) from 1994 till 2003
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Constraints Facing the Development of Date Palm in GCC
Date palm cultivation has a long history in the GCC countries; however, the efforts exerted
by the individual countries in terms of research and development, although significant, are
still insufficient and fall far below expectations. In general, the quality of the product
remains low, while field and post-harvest losses are high. By the same token, date products
and the ways in which by-products are used need to be improved. In fact, the current poor
status of date palm cultivation in the GCC countries and the need to enhance the quality of
what is being produced are issues that cannot be overemphasized. To address the above-
mentioned constraints, the GCC countries ranked date palm as one of the highest research
priorities when setting the priorities for agricultural research in the Central and West Asia
and North Africa (CWANA) region (ICARDA 2003).
Several problems and constraints have the potential to affect the future of the GCC
countries’ date palm industry. Such problems include:

1. The use of low quality varieties

2. Poor farm management

3. Pests, diseases, and inadequate IPM control

4. Problems related to harvesting, processing, and marketing

5. A shortage of qualified and trained staff and laborers at a national level

6. Insufficient research and development activities.
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Kingdom of Bahrain

Date palm cultivation in Bahrain is concentrated in the northern governorate, where
approximately 65.7% of all the country’s date palm trees are found. In this part of the
country, both fertile soil and fresh water are available. In all, 100 varieties of date
palm are grown in the different areas of the state. These different varieties exhibit a
considerable level of diversity in terms of the size, color, quality, and ripening and
marketing time of the fruit produced.

Of the 100 varieties grown, only 7 have been recognized as having commercial
potential (Al-Moagy, Al-Begeira, Al-Ghora, Ekhlas, Al-Khoneizy, Al-Marzaban and
Al-Solamy). Transplants derived from seeds and offshoots are the major sources of
plants for new plantations. In 1983 the first transplant produced from a tissue culture
of the Barhie variety was planted in Bahrain. A tissue culture laboratory was
established in 1999 in the Ministry of Public Affairs and Agriculture, resulting in the
first set of tissue culture transplants to be produced in Bahrain. These are still in the
vegetative growth stage.

In Bahrain, the agricultural management of date palm trees, including the management
of fruiting and the post-harvest management of date palm fruits, depends mainly on
experience and knowledge which has been passed down from generation to generation.
Basin irrigation is the major irrigation technique used; drip and/or bubbler irmrigation
are used on only 27.6% of the total cultivated area. The water requirements of the
date palms grown have been calculated to be 50 m3 per tree per year. Studies have
found that only manure is added to the soil when the land is being prepared for
planting. Recent recommendations advocate the use of a complete fertilizer (NPK) at
a rate of 3-6 kg per tree per year. The fruits produced are marketed and consumed
fresh, due to a shortage of storage facilities.

Date palm improvement and expansion in Bahrain faces several constraints. Included
among these is the fact that good varieties are either not available or, when available,
very costly. The lack of date palm tree services including the use of mechanization.
Problems also arise because poor quality varieties are planted which are not suitable
for packaging or the use of industrialized methods. This is compounded by the fact
that only a limited amount of good quality land is available on which to grow date
palms. Finally, the prevailing environmental conditions, which do not favor the
ripening of date fruits and, most importantly, a lack of the technical manpower needed
to improve date palm tree treatment and services, are also both issues which limit date
palm improvement and expansion.
Future prospects for the improvement of date palm production include the
development of research tools that will lead to:
e Improvements in the techniques used to propagate date palms, through the use
of tissue culture. This will improve genetic stability and the quantity of the
fruit produced, as well as the timing of production.
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¢ Increased awareness of agro-management practices, mechanization, and the
management of flowering and fruiting.

e The recognition and classification of the different pests and diseases that
affect date palm trees.

¢ Improved post-harvest management, with the objective of improving marketing
and improving the utilization of by-products by conducting market surveys to
assess the need for such products.

e The identification, classification and genetic ‘fingerprinting’ of the local
varieties, in line with the establishment of a gene bank.

e The use of new techniques for varietal improvement (i.e. gene transfer),
especially in relation to increasing the ability of different varieties to adapt to
salinity, drought and pests.

o The development of a management database and a system of experts that will
cover all areas of date palm production.
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United Arab Emirates

The United Arab Emirates (UAE) has made great progress in the establishment of date
palm plantations and in date production. Date palm trees are now planted all over the
Emirates, with over 40 million trees having been planted in rural and urban areas
according to official estimates.

Emphasizing the importance of technology transfer, a tissue culture laboratory was
established at UAE University in 1989. In 2003, this produced around 100,000
transplants from different varieties. The Ministry of Agriculture and Fisheries (MAF),
in collaboration with the El-Raghy Group, has also instituted a tissue culture
laboratory, to produce date palm transplants. It has also conducted research to
compare the true-to-type date palm trees grown from tissue culture with those
produced from offshoots. In the first generation produced, no differences were found
in the physical and chemical properties of the fruit or the vegetative parts of the two
types. The findings were similar in the case of the second generation of date palms
grown from tissue culture. Based on a long-term experiment (which began in 1995),
recommendations were derived for the agricultural management of the date palm. An
irrigation and fertilization program was prepared which took into consideration both
the age of the tree and the month of the year; the program can be adjusted to fit
different types of soils. MAF has addressed the use of biological control methods to
reduce the incidence of pests and diseases and reduce the amount of chemical
pesticides used.

Considerable attention has been given to fruiting, post-harvest management, and the
use of different date palm by-products. Mechanical pollination was introduced, as was
the use of P. sylvestris as a male pollinator (to improve fruit setting, fruit size and to
enhance ripening). Efforts are also being made to improve the quality of the fruit
produced, by thinning and bagging bunches. Cold storage and drying chambers are
widely used, by different farmers, to improve their income by marketing rutab dates
off season. An increase in the number of date palm fruit manufacturers has led to
improved methods of packaging and the marketing of different products. Most of the
date palm varieties found in UAE have now been planted in research stations
belonging to MAF. The total number has reached 130 varieties, though only 15 of
these have commercial potential.

Future prospects for the improvement of date palm production include the
development of research tools for

e The management of date palm (in terms of fertilization, irrigation, and the
mechanization of tree services), in order to improve the productivity of
existing farms, as well as date quality.

e The development of techniques which can be used to improve the
productivity of ‘second class’ varieties and to identify the genetic variants
available in different commercial varieties, placing emphasis on improving the
varieties’ ability to adapt to environmental stress.

o The identification of the major pests and diseases (other than red palm
weevil) affecting date palm trees and the fruits produced, either in the field, or
in storage and at markets.
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o The improvement of the post-harvest methods used with date palm fruits, in
order to improve marketing during the off-season period and provide
techniques which will allow the processing of by-products to be
industrialized. The markets for such by-products should be identified by
means of a market survey.

o The genetic ‘fingerprinting’ of the major varieties grown in UAE.

e The development of a database to organize the information gathered regarding
the varieties, research, and expertise available in the area of date palm
production, management, and marketing.

o The construction of an expert system to improve date palm tree production in
the different areas of emirates.
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State of Kuwait

The State of Kuwait gave high priority to cultivation & production of date palm. The
total number of date palm trees reached 1.5 million in 2003.

Research carried on date palm

e Effects of time on fertilization ability of female inflorescene of Barhi and
Samaran date varieties.

e Effects of different quantities of pollen grains on fertilization and fruit
development of Barhi date variety.

Studies on crop fertilizer requirements of two date varieties (Barhi & Samaran).
Studies comparing effects of drip irmrigation and bubble irrigation on date
production.

Important constraints of date palm in Kuwait

¢ Problem of diseases.

e Insect poets (Date moth, Date mile, Trunk borer, Rhinoceros beetles and Red
palm weevil).

¢ Mutants in tissue culture dates and contamination problems in tissue culture
laboratories.

Date palm research priorities for Kuwait

e Research on pest and diseases.

* Research involving biotechnology (tissue culture and finger printing). The finger
printing is needed for date palm variety classification.

¢ Research on data processing.
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Sultanate of Oman

Date is the most important crop in the Sultanate of Oman. At present Oman has more
than 8 million date palms, occupying 35,630 ha. (48.1% of the total cultivated area).

The agro-management practices applied to date palm in Oman are the result of
knowledge gained through experience by previous generations and passed on to their
children. In 1995, the amount of research being conducted increased, with the goal of
identifying and better managing the different aspects of date palm tree production (i.e.
the trees’ water requirements, irrigation levels, water use efficiency, and fertilization
requirements). Emphasis was also placed on those management aspects concerned
with managing the head of the tree (i.e. pollination, thinning, tending, and pruning).
Date palm productivity in Oman is constrained by several factors. Environmental
constraints limit production (especially the fact that Oman has limited water
resources), as do low levels of soil fertility, the improper use of fertilizers, the fact
that farms are small, the low quality of the date palm varieties being grown and the
fact that the laborers working on the farms producing dates are inexperienced.

With regard to date palm, the Ministry of Agriculture and Fisheries is working to
maintain Oman’s national heritage by conserving its genetic resources and carmrying out
research which aims to improve and multiply this important crop. Two main institutes
have established: the Tissue Culture Laboratory (established in 1992) and the
Biotechnology Laboratory (established in 2000). The aims of both these institutes are
(1) to facilitate the propagation, en masse, of date palm, (2) to establish a genetic map
(which will characterize Oman’s genetic resources) and (3) to develop techniques that
can be used for the molecular detection of infestation in date palm. A Date Palm
Research Station was also established in 1998, to produce offshoots for use in a
replacement program, and to supply explant material for mass propagation and the
conservation of Omani cultivars. Accordingly, 30,000 date palm plantlets were
produced yearly and the morphological classification of 45 cultivars was
accomplished. A shortage of major equipment (e.g. DNA analyzers) and trained staff
and a lack of links between the different laboratories have all imposed constraints on
the development of biotechnology research in Oman. Date palm plantations have
suffered from a number of pests and diseases, mainly because trees have been planted
too close together and because of the excessive use of imigation. Those pests and
diseases of major economic importance, which affect the growth and yield of date
palm both qualitatively and quantitatively, are the dubas bug, red palm weevil, lesser
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date moth, Old World date mite, the wilts associated with Ceratocystis and the leaf
spot diseases.

Considering the importance of date palm to Oman’s agricultural sector, the need to
improve the techniques used during harvest, as well as those used post harvest and
during the handling, marketing and storage of dates, are all issues that deserve more
attention. The absence of a comprehensive quality control program has resulted in
farmers ignoring extension recommendations. In addition, higher production costs and
a lack of new products have reduced the competitive advantage previously associated
with local date palm production and discouraged investment in this area.

Future development includes the prospect of the following:

o The development of an agricultural management program for date palm tree
services, the application of quality control measures and an increase in capacity
building in order to reduce the cost of production.

» The provision of support, through Oman’s tissue culture laboratory, for a national
program implemented to replace old, lower quality date palms grown on
plantations with new cultivars.

o The identification and classification of the different pests and diseases affecting
date palm fruits and development of appropriate methods of IPM control
techniques.

e The expansion of Oman’s gene bank and the increased maintenance of this
facility, as well as the genomic mapping of the most important Omani date palm
cultivars and the introduction of new date palm varieties tolerant to biotic and
abiotic stresses.

o The development an effective extension service for Omani date palm growers.
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State of Qatar

In Qatar, date palm plantations represent 71% of the total area planted with fruit trees.
The total area cultivated with date palm is, approximately, 1366 ha (containing
335,765 fruit-bearing trees and 146,955 unproductive trees). Most trees cultivated are
found in the north and in the middle of the state, where environmental conditions are
favorable, and where the soil is deep with a low salinity in comparison to that in other
parts of the country.

A tissue culture laboratory has been established under the aegis of the Agriculture and
Water Research Directorate (AWRD) and the Ministry of Municipal Affairs and
Agriculture. The main objective behind the establishment of this laboratory was to
ensure the provision of date palm transplants and the preservation of Qatar’s natural
resources. A survey of the morphological and physiological diversity present in
Qatar’s different date palm species has been carried out. Moreover, different
propagation methods, the physiological behavior of explants and the ability of
transplants to acclimatize are all being evaluated.

Major constraints facing the new laboratory are (1) the fact that the date plant explants
are exhibiting a low ontogenic response in the media being used, (2) difficulties in
differentiating between the different species at early stages in culture process and
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before fruiting and (3) a low percentage of success in rooting and in the
acclimatization of the new transplants. Most of the agricultural management practices
used depend on knowledge passed down from generation to generation and the
recommendations made by those growing date in other areas, which may have
conditions which are different from those found in Qatar. The water requirements of
date palm in Qatar are calculated, by the Water Research Department (AWRD),
according to equations that take into consideration environmental areas, soil type and
water salinity. However, no research has been done on pests and diseases, due to the
lack of a special department for pests and diseases in the AWRD. Post-harvest
management and the handling, marketing, packaging and utilization of by-products are
constrained by seasonal consumption, low productivity and marketing. Future
prospects for the improvement of date palm production include the development of
research tools for

o The agricultural management of datc palm, especially in terms of the tree’s
fertilization, irrigation, and water requirements and adaptation to salinity,
mechanization of tree services, pollination, fertilization and fruiting.

o Improving the efficiency with which date palm explants are produced when
cultured, and identifying genetic variation between different species.

¢ Identifying which IPM techniques should be used to combat the various pests and
diseases that attack date palm and establishing methods for identifying and
controlling the weeds that affect date palm cultivation.

o Establishing favorable storage conditions, increasing the length of time over
which the products can be consumed, and developing techniques which will allow
the best use to be made of the different products derived from the date palm tree.
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Kingdom of Saudi Arabia

In the Kingdom of Saudi Arabia (KSA), date palm production is, economically, the
most important activity in the agricultural sector, and provides a major part of the
incomes of both farmers and those working in associated industries. In KSA, date
palm plantations cover around 141,000 ha (15% of the total area planted with dates
worldwide in 2002) and support 18 million date palm trees. The total amount
produced is estimated at approximately 829,000 tonnes (13% of the total produced
worldwide in 2002). Around 33,000 tonnes of this is exported, providing a revenue of
about US$20,000,000.

Only a limited amount of research has considered the agricultural management
practices used with date palm trees (i.e., NPK fertilization and tree services such as
pollination, pruning and thinning) or has attempted to identify the water requirements
of date palm in the different regions of the kingdom. Considering the importance of
date palm, it must be concluded that the agricultural management practices associate
with date palm have not received appropriate attention. This is due to a shortage of
trained and qualified personnel and laborers able to apply modem date palm tree
services. Only a limited number of good commercial varieties exist, despite the large
number of local varieties. Mechanized date palm production is lacking and date palm
research is localized to certain areas of the country. One of the most serious problems
facing date palm production is the fact that farmers believe that the date palm does not
require fertilization and/or irrigation. However, the production of transplants derived
from different commercial varieties (i.e. Agwa, Anbara, Sheishi and Al-Khalas and
Al-Sokary) has received considerable attention both from the government and from
private companies (e.g., Al-Raghy BioTech and Sabad Al-Gomez) which are
producing a considerable number of transplants.

The most important pests and diseases affecting date palm in KSA have been
identified as the red palm weevil (RPW), the longhorn date palm borer, the lesser and
greater date moths; the fruit stalk borer, the almond moth, a dust mite, Fusarium wilt
and A/ wijam disease. Insufficient knowledge of the behavior and life cycle of most of
these pests and diseases, coupled with a lack of efficient IPM control programs, has
resulted in the spread of these pests and diseases to different regions of the kingdom.

The major constraints limiting biotechnological improvement in date palm production
in KSA are the absence of a germplasm conservation bank (which means that the
germplasm of most KSA varieties has not been stored) and a lack of research aimed at
(1) developing improved varieties tolerant to environmental stresses, (2) testing
existing varieties for their potential for improvement, (3) identifying methods of
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controlling the amount of male trees produced and (4) undertaking the genetic
fingerprinting of date palm varieties.

Future prospects for the improvement of date palm production include the
development of research tools for

¢ Building the capacity of the national institutions and personnel concerned with the
agricultural management of date palm (especially those dealing with date-palm
orchard and tree services) and providing new ways to develop the market for date
palm products.

¢ Developing techniques that will improve the transplants produced from tissue
cultures, help in the identification of true-to-type varieties, facilitate the
production of male pollinators with a higher Metaxenia ability and improve the
technical supply of the national institute.

o Increasing people’s awareness of the harmful effects that different pests and
diseases have on the date palm tree, and developing an IPM program for the
control of major pests and diseases.

e Improving the technical competence of personnel working in the sector.

o Identifying, classifying, and fingerprinting local varieties, in line with the
establishment of a gene bank. This would allow the use of new techniques for
varietal improvement (i.e. gene transfer which could be used to improve, in
particular, date palm’s ability to adapt to salinity, drought and pests.

¢ The development of a management database and an expert system that will cover
all areas of date palm production.
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1. Date Palm Propagation and Crop Management

Management of Soil and Water in the Date Palm Orchards of Coachella Valley,
California

Aref A. Abdul-Baki

Plant Physiologist,

Sustainable Agricultural Systems Laboratory, Agricultural Research Station,
United States Department of Agriculture, Beltsville, Maryland 20705,

Us4

In the United States, the date palm (Phoenix dactylifera) occupies approximately 6000
acres of land in Coachella Valley, southeast California, and 900 acres in Bard, near
Yuma, Arizona. The date palm tree was introduced into the Western Hemisphere in
the early part of the 20th century. During the early years of its establishment, the
adaptability and performance of over 100 varieties were evaluated in Texas, Arizona,
and California. The varieties presently grown include Deglet Noor, Mejhool,
Khadrawi, and Zahidi. Annual rainfall in the date production areas averages about
three inches (75 mm). Consequently, all orchards depend on irrigation from the
Colorado River. The two commonly used methods for water delivery are flood-basin
irrigation and drip irrigation. The former is used for orchards of fruit-bearing age, and
the latter for date nurseries and newly planted orchards up to five years old. Water
management is governed by many important factors, including orchard age, the
availability of water and soil properties (including texture, compaction, stratification,
and fertility and salinity levels). Soil management operations are designed to
overcome major problems that limit tree growth and yield. The management options
used include slip plowing before an orchard is planted, the reduced use of heavy
machinery in field operations, the maintenance of adequate levels of soil fertility, the
control of weeds, and the leaching of excessive salinity. All these operations have an
impact upon tree vigor, yield, and fruit quality.
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Date Palm Head Management Practices

Abdel - Azim M. El-Hammady
Professor of Pomology
Institute of Environmental Studies and Research, Ain Shams Univ., Cairo,

Egypt

The management of the head of the date palm is a very important aspect of
production, since it affects the quantity and quality of the fruits produced. Head
management practices include the following:

1.Pruning. This involves the removal of dry or diseased leaves and old leaves with a
reduced photosynthetic capacity, as well as the removal of the thrones of leaf bases
and any old, dry leaf bases that that remained after the tree was last pruned.

2.Pollination. This practice may be carried out either by hand or using machines. The
preparation of pollen, storage, pollination practice, importance of pollen source and
factors affecting pollination efficiency are discussed below.

3.Fruit thinning. This technique is usually practiced on high-value cultivars. Different
methods of fruit thinning are carried out either by hand or using growth regulators.
The effects of fruit thinning on yield quantity and quality, as well as the timing of
this practice, are discussed below.

4.Spathe positioning: The importance, timing, and different methods of carrying out
this practice are discussed below.

5.Spathe covering. This is done either to protect the fruits produced from unsuitable
environmental conditions or insect or bird damage, or to facilitate harvest. The
different materials used for each purpose are discussed below, as are the benefits
that can be achieved.

6.Harvesting Methods. The different stages of fruit growth are discussed below, along
with how to determine at what stage different types of dates (soft, semi-dry or dry)
should by harvested.

Date Palm Development in the GCC 24 ICARDA
Countries of the Arabian Peninsula Arabian Peninsub Regional Program



Abstracts of Scientific Papers

AN Gl deadd e 50 cllandt
s3laall dana aafiell ae
(A s SLisd

eaindl & padll g Slasd ol 3gr0 Lrac

3 aldll. uad e dela

Coall jaedy ) e

LS sl zlail o 555 5 daledl Ao ) )5 Clbeadl o 1123l Gl daas cilles yias

ol o iilaali ada Jaliy Lo iy

o sl A o LS e Cacaiad) 5 diudl 315531 A 5Y Adaall o3a (gl cplialh -
218 A5 (3 ALYl Caad) 2 @ e ) 291 AN ) S 5 UYL Aladlt S cada AN
0 v 5l (S Adla) Caeud)

adaia LA ) Z U juzand S L b s s LiSilSae 5 G il Adee (5 505 il -2
. il e oLl e e S5 Al Jal gl Uil s jobiae Apenl p il (3 5k 5

B g g J gmaneall 30y 36 LN Gald an g Ll b Aglee (g 500 Ll il 23
Leital 2o sa5 laill cia ils GllaS s (pailt ciladiia plasinly o G yy) ddlisdl aadl Gy

Dl Gl i3S e
a5 pdall 5 a3l Sl agalt e (e Apbenll 038 Aparl JEELIS (B gous s pug o) 5} Al g
LY

Ay AaiSle il Al i g Al iamy (yn L Aland el 038 5 520 5 15 p3nl) Aok -5
o gy Sl gan Adee Jiguaill MRSy ) plall i il plall any Aol o il Alead
Lo gl jal e ge g Alell 038 4 AeadTeall 2l gall LS

AUl Ala et apaay SLaia Y1 ga JLA el Adliaall Ja) yalt 428050 o b gos 2cilail 55k -6
(el Gils Caaill . bl ) saill (e Ailisall 1 55 il

Nutrients Requirements of Date Palm and Fertilizer Use

Fatehy Hussein
Professor of Pomology
Zagazig University,
Egypt

Careful attention should be paid to agricultural operations (especially irrigation and
fertilization) in order to maintain good palm growth and ensure that the fruit yielded is
of the best quality. Physiological stresses should be avoided.

Although numerous and valuable scientific investigations have been conducted over
the last 40 years, it is apparent that most of the information gathered has not been used
to improve the crop at the grower level. The logical way to rapidly increase
production is to improve production in existing plantations by making use of following
different types of fertilizers:
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Organic manures. Animal manures are widely used, and are applied in most of the
date gardens found on the Arabian Peninsula and in North Africa. Naturally, the
quantities of animal manure used vary a great deal. In many date-producing districts,
the amount of manure applied is reported to range from 5 to 15 tonnes per acre (4000
m3). Sheep manure is preferred, because it consists of about 2.0% nitrogen, and
therefore contains more nitrogen than cow or horse manures (0.5% to 1.0% nitrogen).
Chicken manure, however, has an even higher nitrogen content (from 3% to 5%), and
is used when it is available.

Inorganic nitrogen. Recently, inorganic chemical fertilizers have been widely
accepted as a major source of nutrients that can be used to improve and maintain soil
fertility. Palm trees need sufficient nutrients, in the proper balance, if they are to grow
and develop normally. Sixteen chemical elements are known to be essential for date
palms. Thirteen of these elements (excluding carbon, hydrogen, and oxygen) are taken
up from the soil by the plants during their development and during crop production.
The amount of fertilizer applied should be determined on the basis of whether it is
used alone or in combination with manure or cover crops.

Microelements. The results of some studies clearly show the vital role that
microelements (such as Zn, Cu, Fe, b, and Mn) play in improving the total yields and
fruit quality of date palm. Their benefits are felt whether they are applied in an
organic or inorganic form.

Recent trends in the fertilization of date palm

Developments in irrigation and fertilizer technologies have improved plant nutrition by
allowing ‘fertigation’ (the addition of fertilizers in conjunction with irrigation water.
Obviously, a fertigation system is affected by all the factors that affect irrigation
systems, as well as by those that affect fertilizer systems. The kinds of fertilizers used
and the time at which they are applied in combination with irrigation water have all
proved to play a major role in increasing the growth, yield and fiuit quality of date
palms. However, much more work is needed to study nutrient concentrations in soil
solutions, to formulate labor- and energy-saving techniques, and ensure that
applications are flexible and reflect the demands of the crop, according to the growth
stages of the palm or its fruits.

Another recent trend is the increased use of micro-organisms in biofertilizers to ensure
that plants are properly nourished. Biofertilizer use is very important in case of the
huge new projects being implemented on sandy soils, which lack the biological
activity necessary for plants to flourish. Many investigators are now working to
increase the populations of such bacteria in the soil, to ensure that nutrients are more
readily available to plants and so increase crop yields. Moreover, elemental fertilizer
application would be reduced, which would reduce both the costs of crop production
and environmental pollution.

The use of slow-release fertilizer has been shown to improve the growth and
nutritional status of date palm trees, as well as fruit set, yield and fruit quality.
However, little work has been done on such slow-release N fertilizers, and much more
information is needed if researchers are to determine which sources are most

Date Palm Development i the GCC 26 ICARDA
Countries of the Arabian Peninsub Arabian Penmsul Regional Program



Abstracts of Scientific Papers

appropriate and what rates and times of application lead to the maximum level of
productivity in date palm trees.

Future research

Special attention should be given to determining what fertilizers should be used under
the environmental conditions prevailing in each region and what the water
requirements of date palm are under such conditions. Such research should place

emphasis upon determining which methods of irrigation and fertilization minimize
water consumption and the loss of minerals.

It is also important to study the recent trends in the fertilization of date palms (i.e. the
use of biofertilizers, fertigation, and slow-release N fertilizers) and the effects these
techniques have had in terms of reducing the rates at which mineral fertilizers are
used, and so lowering the rate at which water resources and soils are polluted.

Finally, however, research is not in itself enough. Emphasis should also be placed on
the importance of agricultural programs and efforts should be made to promote them.
Courses should be offered to provide information to those associated with date palm
production and to train them in the modern agricultural techniques used with date
palms.
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Agricultural Water Use in the Arabian Peninsula with Extreme Scarcity

Theib Oweis
Water Management/Supplemental Irrigation Specialist,
International Center for Agricultural Research in the Dry Areas (ICARDA)

The dry areas suffer the most severe water shortages in the world, and the problem is
worst on the Arabian Peninsula. Because they receive very limited amounts of
rainwater and their groundwater reserves are being depleted, most of the countries in
the dry arcas are becoming increasingly dependent on the desalination of sea water.
Agriculture and the demand for fresh water are growing in this region. Increasing the
amount of water obtained from groundwater reserves and via desalination brings with
it high costs and serious environmental consequences. Agricultural strategies under
extreme water scarcity should be based on maximizing, in a sustainable way, the
economic and environmental returns obtained per unit volume of water. Crops that
satisfy this criterion should be carcfully selected, and grown using water and
agricultural management packages that ensure that water losses are minimized and
water productivity optimized. Drought- and salt-tolerant high-value crops and plants
indigenous to the local environment arc most suited to the dry areas. Date palm is a
viable option in this region; however, current irrigation practices are incfficient.
Adaptive research at the local level is required to develop options which can be used
to minimize irrigation water losses and improve plant productivity. Effective extension
and capacity building for efficient water use are also essential.
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The Date Industry in Iran

H. Pezhman, P. Nikbakht and L. Nabhani
Date Palm and Tropical Fruit, Research Institute
Islamic Republic of Iran

During 2002, about 875,000 tonnes of dates were harvested from Iran’s 183,500
hectares of date plantations. Of this, 113,500 tonnes were exported at an average price
of US$243 per tonne. Date palms have been cultivated for more than 4000 years in
Iran. Date palm is now cultivated in 13 provinces including, Kerman, Hormozgan,
Fars, Bousher, Khuzestan and Sistan and Blouchestan. Accounting for 99% of the
country’s total cultivated area and production, these are the main date-producing
regions in the country.

Iran has 400 different types of cultivar, which means that it has the largest variety of
date germplasm in the world. At least 25 of these cultivars have commercial value.
Mozafti, Kakab, Shahani, Mordaseng, and Shahabi (which produce soft fruits) and
Sayer, Zahdi, Diri, Rabi and Piarom (which produce dry or semi-dry fruits) are the
main commercial dates produced in Iran.

Nearly all the practices applied during cultivation, maintenance and harvesting are
traditional methods. The use of off shoots is the conventional method of date
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propagation. In recent years, however, about 40,000 plantlets have been produced
using the tissuc culture technique and released to date plantations.

About 94% of date plantations are under shallow irrigation. Pressure systems
(especially dripping and babble systems) have been introduced in recent years, and
now cover more than 6,500 hectares of date plantations.

Most of Iran’s date growers use only manure to fertilize their date plantations.
However, based on soil and leaf analysis, some of the leading date growers do use
chemical fertilizers to fertilize their plantations. Most existing date plantations are old
plantations. Due to the traditional structure of these plantations, mechanized
equipment cannot be used.

Date spider mite, lesscr date moth, date hopper, trunk borers, and red palm weevil
(which occurs only in Saravan) are the important pests of date in Iran. Date bunch
wilting, inflorescence rot (khamedge) and date leaf spot are the important diseases.
Weeds, which are very difficult and costly to control, have also caused many
difficulties in date plantations.

Agricultural management (pollination, thinning, bunch bagging, and the timely control
of pests, diseases, and weeds) is relatively weak in most date plantations, due to a
lack of knowledge among date growers, a lack of skilled laborers (who are expensive
when they are available), and the low income provided by date plantations.
Approximately all plantations are harvested using traditional methods; the rate of
wastage after harvesting is about 30%.

Annually, 10-13% of the dates harvested are exported to foreign countries, especially
Middle Eastern countries, for a low price (less than US$400 per tonne on average).
Bulk packing is applied to more than 80% of exported dates, due to a lack of
advanced packing houscs and a lack of knowledge about processing procedures and
marketing. Date marmalade, date nectar, liquid sugar and vinegar are new products
which are now being produced by advanced by-product factories.

The important constraints limiting different stages of date production in Iran can be
summarized as follows.

1- Constraints at the production stage

e A lowyield per hectare
The low quality of the date fruits produced - due to the cultivation of inferior
cultivars and the lack of consideration given to agricultural management

e The traditional structure of date plantations and a lack of mechanization
The lack of skilled labor and the fact that it is expensive when it is available

e The high level of damage done by pests, diseascs, disorders (especially date
bunch wilting) and weeds

e The lack of fertile soils and the fact that date palms are being cultivated on
poor soils

e A lack of sweet water resources and the fact that date palms are being irrigated
with low quality water

e A lack of offshoots from some outstanding cultivars

e The high cost of tissue cultured plantlets.
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2- Constraints at the harvesting stage

e The low quality of harvested fruits
e The fact that harvesting has not been mechanized
e The small size of plantations and the large distances between them
e The fact that there is a high level of wastage and, in some cases, a lack of
attention to hygiene.
3- Constraints at the post harvesting and marketing stages

e The fact that traditional export methods are still being used, due to a lack of
technology, low standards, and a lack of suitable processing facilities.

e A lack of advanced packing houses, cold storage facilities, and by-product

factories

The low prices commanded by exported dates

The high expense of marketing dates in target countries

A complete lack of coordination among exporters

A lack of knowledge and the financial weakness of the exporters

The lack of an information system for marketing

The fact that there is no suitable transportation system.
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2. Biotechnology and Germplasm Conservation

Genetic Diversity and Germplasm Conservation Using Molecular and Genomic
Techniques

Hanaiya El-ltriby

Director

Agricultural Genetic Engineering Research Institute (AGERI), Agricultural Research
Center (ARC), MALR, Giza, Egypt

Three types of markers have been generally used in the assessment of genetic
diversity in plant specics: morphological markers, protein-based markers, and DNA-
based markers. DNA-based markers provide useful information about genetic
diversity and thc relationships that exist between accessions, as they remain
unaffected by environmental factors and the developmental stage of the plants. They
also have the advantage of being abundant and highly polymorphic. Of the various
kinds of DNA-based markers characterized so far, restriction fragment length
polymorphism (RFLP) was the marker which was first used to estimate genetic
diversity in plant species. Until recently, it was also the marker which was most
commonly used for this purpose; however, the RFLP assay is time-consuming and
labor-intensive. The recently developed polymerase chain reaction (PCR) marker
techniques, which include random amplified polymorphic DNA (RAPDs), simple
sequence repeats (SSRs), and amplified fragment length polymorphism (AFLPs), are
playing an increasingly important role in DNA fingerprinting and pedigree analysis.
Efficient genotyping technologies arc going to play an increasing role in future
breeding. However, widespread use of current genotyping technologies is limited by
their low throughput and high costs. There exists the opportunity to by-pass the
sequencing paradigm and improve useful traits in agricultural species by improving
our knowledge of genomic diversity and by developing better tools which can be used
to recombine that diversity productively. This will allow us to generate improved
individuals with superior characteristics. Efficient genotyping tools play a key role in
this strategy,

In the early 1990s the development of automated sequencers and computer programs
capable of analyzing lots of DNA made possible two new approaches to obtaining
sequence information. Instead of going specifically after a gene of interest, people
created rich cDNA libraries (containing many of the expressed genes of an organism),
picked ¢cDNA clones randomly, and rapidly determined some of the sequence of
nucleotides from the end of each clone. These expressed sequence tags (or ESTs)
could then be compared to all known sequences using a program called BLAST. An
exact match to a sequenced gene meant that the gene encoding that EST was already
known. If the match was close but not exact, one could conclude that the EST was
derived from a gene with a function similar to that of the known gene. Although the
most recent methods of hybridization based analysis (DNA microarrays), using
immobilized cDNAs (Schena e al., 1995), or oligonucleotide microarrays (Lockhart
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et al., 1996), could potentially examine the expression patterns of a relatively large
number of genes, these methods can only examine expressed sequences that have
already been identified. By contrast, SAGE allows the quantitative and simultaneous
analysis of a large number of transcripts in any cell or tissue without prior knowledge
of the genes (Velculeseu er al., 1995). Another of the most effective techniques
(which was developed by Kilian and coworkers in 2002) is the Diversity Arrays™
Technology. This novel genotyping method, which was originally developed using
plant genomes as models, allows low-cost, high-throughput, sequence-independent
genotyping.

These techniques are being used, in genomic studies, to characterize extensively, at a
structural and functional level, the vast genetic resources available. In combination
with the genes discovered through comparative genomic studies, this functional and
structural characterization of diversity will provide the raw materials (i.e., the genes)
needed for novel solutions to virtually any breeding objective.
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Genotyping Egyptian Date Palm Cultivars Using RAPD, ISSR, and AFLP
Markers and Estimation of Genetic Stability among Tissue-Culture-Derived
Plants

Sami S. Adawy,' Ebtissam H.A. Hussein,? Dina El-Khishin,' Mahmoud, M. Saker,’
Amina A. Mohamed' and Hanaiya A. El-ltriby’
1. Agricultural Genetic Engineering Research Institute (AGERI), ARC, Giza, Egypt

2. Department of Genetics, Faculty of Agriculture, Cairo University, Giza, Egypt

3. Plant Cell and Tissue Culture Dept., Genetic Engineering and Biotechmology
Division, National Research Center (NRC), Cairo, Egvpt

Date palm (Phoenix dactylifera L.) is one of the most important fruit crops in North
Africa and the Middle East. Of the Arab countries, Egypt is the largest date producer.
However, little is currently known about the molecular characterization of date palm
cultivars. Determination of the genetic variability of date palm, as well as proper
cultivar identification, would be of major importance in improvement programs and in
the characterization and conservation of germplasm, both of which aim to control
genetic erosion. In an attempt to determine a molecular fingerprint that characterizes
each of the Egyptian date palm cultivars, three types of PCR-based markers (i.e.,
RAPD, ISSR and AFLPs) were applied to two sets of five cultivars cultivated in two
different regions: Delta and Upper Egypt (each set corresponded to one region).
Intravarietal variations were investigated using ten random decamer primers on seven
to ten individual trees representing each of the five cultivars in the two sets.

All the primers tested exhibited intravarietal polymorphism among the Delta set. By
contrast, the Upper Egypt set revealed negligible intravarietal polymorphism. To
assess the level of genetic polymorphism and to develop fingerprints for each of these
cultivars, RAPD, ISSR and AFLP analyses were conducted on bulked DNA samples
composed of the DNA of the different trees representing each cultivar, Fingerprinting
of the Delta cultivars (Zaghloul, Samany, Hayani, Siwi and Amhat) was conducted
using 8 ISSR and 6 AFLP primers/primer combinations. This revealed a total of 53
and 433 amplicons, respectively, and a level of polymorphism of 64.1% and 53.81%,
respectively. DNA profiling of the five Upper Egypt cultivars (Bertmoda, Gandila,
Malikaby, Shameia and Sakkoty) was carried out using 41 RAPD, 19 ISSR and 28
AFLP primers/primer combinations; this resulted in 259, 159 and 1135 amplicons,
representing a level of polymorphism of 18.9%, 34.6% and 41.6%, respectively.

Genetic similarity matrices were estimated for the two sets and used to develop
dendrograms revealing the genetic relationships among cultivars. Importantly, unique
markers characterizing cach cultivar were identified. Furthermore, the genetic stability
of tissue-culture-derived plants from the Zaghloul (Delta) Bertmoda, Gandila, and
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Sakkoty (Upper Egypt) cultivars was studied using RAPD and AFLPs. The DNA
profiles exhibited non-significant polymorphism, indicating the true-to-type nature of
these plants.
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3. Crop Protection and IPM

Pests of the Date Palm (Phoenix dactylifera)

Mohamed Saeed Gassouma
Plant Protection Expert (Entomologist)
United Arab Emirates

This paper includes the results of surveys and studies made, over the last two
decades, of the arthropod pests of the date palm in UAE. These surveys should be
considered to be, more or less, representative of the whole region, because the terrain,
growing conditions, and development of planting material throughout the year are all
similar.

The studies revealed the indigenous occurrence of

the dubas bug (Ommatissus lybicus)

two types of scale insect (Parlatoria blanchardi and Phoenicococcus marlatti)

the giant mealy (Pseudaspidoproctus hypheniacus)

the trunk borer (Jebusaeca hammerschmidtii)

two types of rhinoceros beetle (Oryctes agamemnon and O. elegans)

two types of date moth (Batrachedra amydrauia and Aphomia sabella)

the date mite (Oligonychus afrasiaticus)

the frond crimson mite (Raoiella indica)

Over the years the author has also witnessed the arrival of the following more exotic
pests, which have been imported with planting material

o the red palm weevil (Rhynchophorus ferrugineus)

o a third type of rhinoceros beetle (Orvctes rhinoceros)

¢ a third type of scale insect (Fiorinia phoenicis)
The author also discovered and described a new pest, the inflorescence beetle
{(Macrocoma sp. nov).

Recently, the importance of some of these pests has been growing, and attention needs
to be paid to this. Attention also needs to be paid to 4/ wijam disease, which is
spreading slowly. The etiology of this disease has not yet been determined.

The author also recorded the most important common fungal diseases affecting date
palm in the UAE. The paper discusses the morphology, life cycles and of different
pests, as well as the management practices appropriate for each.
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Oppotrtunitics for Development and Use of Entomopathogenic Fungi

Michael Brownbridge, Margaret Skinner, and Bruce L. Parker.
University of Vermont Entomology Research Laboratory, 661 Spear Street,
Burlington, Vermont 05405,
usa.

|
Modcm agricultural systems and the trade in agricultural commodities have created
conditions which favor the rapid establishment and spread of various noxious insccts.
This has promoted a heavy reliance on synthetic insecticides, which are used to
control, limit, and contain the spread of these insects. Concerns over environmental
pollution, human-health risks, and insect resistance have stimulated both the search for
altermative control strategies and the use of such control strategics within integrated
pest management (IPM) programs. This approach emphasizes the need to use
population monitoring to guide pest management decisions, as well as the use of
cultural and biological controls, and the limited use of insecticides. Biological control
is considered a major component of IPM, but is frequently under-utilized. Microbial
biocontrol agents, and fungi in particular, can play a significant role in the regulation
of many insect pests: mycopathogens such as Beauveria bassiana and Metarhizium
anisopliae infect many insects over a wide range of environmental conditions. Some
notable successes have been achieved when fungi have been used to control major
pests (such as desert locusts, tsetse flies, and Colorado potato beetle) under what may
be considered to be less-than-favorable conditions. Novel delivery systems have also
proved to be successful when used to control pests that are difficult to reach with
conventional sprays. To achieve similar progress against the pests of date palm, a
serics of steps need to be taken. First, to obtain candidate strains for testing, an
extensive survey of the pest population throughout its range is necessary, as this is
likely to yicld indigenous pathogens from infected adult and larval stages, as well as
from soils in the date palm groves sampled. Isolates recovered from or known to be
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active against related pests found in similar climatic/agroenvironmental zones should
also be acquired. Many pests live in cryptic environments, so pathogenicity trials
should initially be directed against developmental stages that can be realistically
targeted with fungi. Assays should be run at temperatures which replicate those that
occur when the insect is active, in order to identify which strains are capable of
infecting and killing the pest under such conditions. But virulence should not be the
sole criterion for selection; active strains need to be characterized according to their
spore production capacity (for mass-production purposes), and environmental
competence (i.e., their ability to persist, germinate, grow, and infect insects in the
environment in which they will be used). These are essential if the most suitable
strains are to be selected. Once suitable strains have been selected, efficient mass
production and delivery systems must be developed, as must effective use strategies.
The ability to produce and formulate, in a cost-effective manner, large quantities of
stable, virulent inoculum of a consistent quality is vital. However, the complexity of
the process is often underestimated; critical issues relevant to mass-production and
formulation are covered in this paper. Researchers must also ensure that the fungi
used are compatible with all other IPM components and non-target organisms. Field
efficacy has to be demonstrated through scale-up trials, and the technology refined
into a form that can be readily implemented and (with appropriate support and
guidance) transferred to the farming community. Fungi have the potential to be
developed into effective microbial control products; but, their successful development
depends upon the above factors being addressed.
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4. Post Harvest, Marketing and Processing of Different Date Palm
Products

Development/Improvement of Date Palm Post-harvest Handling

Awad M. Hussein
Alexandria Post-harvest Center (APHC), Faculty of Agriculture, Alexandria
University, Alexandria,

Egypt

Dates (Phoenix dactylifera 1.) were and still are an important crop in the Arabian
Peninsula (AP). Many advances have been made in date palm production and the fruit
are processed, shipped, and enjoyed throughout the world. However, in some date-
growing areas there is room for the industry to be improved. Harvesting, post-harvest
handling and processing, storage and food safety considerations need to be reviewed
and developed. The post-harvest ripening procedures currently applied and possible
ways 10 improve them are considered in this paper, as are organically produced dates
and value-added treatments. As well as considering these issues, this paper also
proposes relevant problem-solving research approaches.

paill sbaadl day La ciles Gl g s ghal

O 3 5o

‘4.'.:/_)_)}/4;!5‘4!.43.”4‘,: Lo O obolew jS e
& y2iSll Zuala

Lupall_puas &) gp0n

e (b 530 sl 53 Zaal 38 5 Sy el 5y ol A Al 8 Aogal) Jpealaall o el s
iy ) Cppmend) gl g e i, Ll g ililen 5 L 1531 5 bl S il A1)
4,0 Jm Gyl 5 ATl 5 dlandl Clleay ST Aldal I8 (e ol 5 Adkidll ) sl
Salasy ) gaill (g guzmall ZLEY) SIS la_p shal 451880 5 Lila dafiall Shaall 2ay Lo S3Llaa

il & gadl ¥ lae iy 48 ) 1 J 55 LS ) gl AoV Al Gpuenl (558l

Date Post-harvest Valorisation in Morocco: Present Status and Research
Activities
Hasnaa Harrak

National Agronomic Research Institute (INRA), Marrakesh,
Morocco

In Morocco, date palm production is the foundation of agricultural activity in the
country’s oases, due to its environmental, economic, and social influence. Indeed, the
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date palm is an important part of the Saharan environment, since it plays an important
role in protecting intercrops within intercropped systems and stabilizing ecological
systems. With regard to its economic value, the date palm sector is important at the
national level, since date production (estimated to be 93,000 tons), generates 744
million dirham annually (on average, during the period 1989/90-1997/98). Date
production also contributes between 40% and 60% of individual farmers’ incomes,
and is an important commercial activity in both thc north and the south of the
kingdom. In addition to providing food and animal feed, the date palm produces a
wide range of useful products.

Despite its economic importance, the date sector is limited by several production
problems which occur as a result of the pre- and post-harvest techniques used. These
are mainly the result of traditional production practices (little care is taken when
applying management regimes or conducting harvesting operations), inadequate
packaging, inappropriate preservation methods, the absence of processing industries
which could make use of low quality dates, the unhygienic conditions in which dates
are stored and the fact that the current production cycle is inadequate.

In order to minimize the effects of the above-mentioned constraints, the National
Agronomic Research Institute (INRA) is conducting research projects that aim to
develop post-harvest technologies adapted to the national and international market.
This entails the preliminary characterization of Moroccan dates and the techniques of
preservation, packaging, storage and processing currently being used. Research has
also focused on the commercialization of date palm production.

Results have shown that date varieties differ greatly in terms of their physical,
chemical, and biochemical properties (such as specific density, fibrousness, pulp
importance, acidity, level of water activity, sugar content, aromatic components). The
research undertaken has provided some important information about the commercial,
nutritional, and organoleptic qualities of different date varieties, as well as information
about the technologies used in date production. The results obtained have also
allowed researchers to classify varieties into different homogeneous groups according
to their specific features. They have also allowed researchers to suggest in what ways
different varieties could best be used.

Threc main techniques for preserving dates have been investigated: (1) date
pasteurization, (2) heat treatment using a “Gonet” oven, and (3) ionisation. The effect
of the removal of insect pests (date moth) on the fruit was also studied, as was the
preservation method in relation to the quality of the product. Preliminary studics on
date processing have also been conducted by INRA: these have produced different
products (such as jam, paste, flour, and juice). Ongoing studies are gathering
information concerning traditional technologies, particularly the methods traditionally
used to process dates. Three major studies have been conducted on date marketing.
These considered all the levels of the commercialization cycle (agronomic,
technological, and commercial). Indeed, two major aspects were studied: these
involved (1) the description and analysis of the present situation, with regard to
production, valorization and commercialization, and (2) an investigation of the date

Date Patm Development in the GCC 41 ICARDA
Countrics of the Arabian Peninsuby Arabin Peninsuby Regional Program



Abstracts of Scientific Papers

marketing system within the country (at both the consumer and merchant level). These
studies have allowed an integrated plan of action to be devised in order to address the
problems and constraints that hinder the development of the date sector in Morocco.
One of these studies is published in French under the title “Valorisation et
commercialisation des dattes au Maroc™.
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Studies on Water Evaporation from the Tunisian Deglet Noor Date During
Storage

Habib Bouabidi and Abdul-Qader Nabili
Date Palm Center Dguach, INRAT,
Tunisia.

Deglet Noor is the most important variety of date exported by Tunisia. About 80% of
the Deglet Noor dates that are exported are first treated in packaging units, the
majority of which still use traditional methods. Efforts must be made to review the
methods used, especially those used to dry the produce, in order to ensure that
production is more efficient, costs are lower and storage conditions arc optimized, to
preserve the quality of the stored dates.

For that purpose sorption isotherms were designed for Deglet Noor dates at 5°C,
30°C., and 40°C and were described by the theoretical model of GAB. Parameters and
constants of this model were evaluated, as was the moisture content of the
monomolecular layer. The necessary drying energy and shelf life were discussed.
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5. Information Technology and Expert Systems

Knowledge Management and Transfer Using Information Technology and
Expert Systems

Ahmed Rafea
Supervisor,
Central Laboratory for Agricultural Expert Systems (CLEAS), ARC

Egypr

The transfer of knowledge from consultants and scientists to extension workers and
farmers represents a bottleneck that limits the development of agriculture in any
country. The current era is witnessing huge developments in all fields of agriculture.
Therefore an unconventional method is required that can be used to transfer the
knowledge of experts working in certain domains to farmers. This is especially true
when the number of experts conversant in a new technology is insufficient to meet the
demand exerted by a certain field.
Information technology (IT) has played an important role in information and
knowledge dissemination over the last decade. The use of IT to transfer information
and knowledge pertaining to agriculture is an area that has been investigated by many
institutions. Most of the Schools of Agriculture in well-known universities have built
sites on the World Wide Web which are used to disseminate agricultural information
to extension services and growers. The Central Laboratory for Agricultural Expert
Systems (CLAES) was established in 1991, within the agriculture research center in
the Egyptian Ministry of Agriculture and Land Reclamation. Its purpose is to conduct
research into how the knowledge and expertise accumulated by agricultural research
can be communicated to extension workers and growers using information technology
in general, and expert systems in particular.
Expert systems are simply computer software programs that mimic the behavior of
human experts. They are one way in which researchers have successfully applied the
discoveries made in the field of artificial intelligence - a branch of computer science
that investigates how to make machines that think like humans or that can perform the
tasks performed by people. The agricultural expert systems developed so far cover
most of the knowledge areas of crop management, including strategic decision making
(such as variety sclection, land preparation, planting, irrigation, fertilization, and
harvesting) and tactical decision making (such as disorder diagnosis, control, and
treatment). A typical agricultural expert system will ask the user about his/her
plantation, gathering data about the soil, the water available, and the weather
conditions experienced, as well as about any other abnormal occurrences that have
been observed and/or any specific requirements. It will then use this data to producc a
specific recommendation. Such a system acts like a plant doctor, giving specific
advice about a certain plantation. It is not like a book or a web site, wherein a user
can find a lot of information and it is up to himher 1o decide what to do.

“e—— In the last ten years CLAES has developed a dozen expert systems, for use with
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different crops and for animal health care. Experiments have been conducted to
measure the economic and environmental impact of using an expert system in the
field. These experiments showed that net production increased by approximately 25%
when an expert system was used. The impact such systems have on environmental
conservation has also been assessed using two measures: (1) water savings and (2)
reductions in the use of chemicals. It was found that the fields managed using expert
systems used approximately 35% less water and approximately 16% less fertilizer.
The extent to which the performance of the extension workers was enhanced by the
use of an expert system has also been measured. A tangible enhancement was
observed, ranging from 80% to 157% depending upon the expert system being used.
The objectives of this paper are two-fold. First, it will show how expert systems, in
conjunction with other forms of information technology, can be used to strengthen the
link between research and extension. Second, it will report the progress made by two
regional projects which are being implemented by CLAES in collaboration with
ICARDA. These projects aim to build regional expert systems for tomatoes and
cucumber grown under plastic tunnels in the Arabian Peninsula region and for wheat
and faba bean grown in the WANA region.

Both projects can be used as models for future regional collaboration that aims to
gather knowledge related to a specific commodity at the regional level, and use it to
build up an electronic knowledge repository which can then be made available on the
Web. The Virtual Extension and Research Communication Network (VERCON) is
considered here as a successful example of how different information and knowledge
systems can be integrated to serve researchers, extension workers and growers. Other
stakeholders might also find the VERCON website very useful (see
hitp//www.vercon.sci.eg). The site contains two expert systems for rice and wheat, as
well as extension bulletins produced by research institutes and the central
administration, statistical data produced by the economic sector, and a growers’
problems system that enables extension workers to interact with researchers at
different levels. The site also maintains a repository of all the problems raised and the
solutions proposed, as well as of any unsolved problems which can be transferred to
researchers so that they can solve them as part of their respective research programs.
The site provides other services such as news and discussion forums.

The experience in adapting the cucumber expert system (which was developed under
Egyptian conditions) to the Arabian Peninsula will be considered here. The prototype
expert system for cucumber can be accessed through the Arabian Peninsula Research
Program’s web site (http://www.icarda.cgiar.org/APRP /IT.htm). A workshop was held
at CLAES for one week, to allow researchers from Arabian Peninsula countries and
developers from CLAES to fix the interfaces and incorporate knowledge extracted
from the Egyptian version into the APRP expert system.

It was decided that regular reviews should be carried out, to update the information
relating to disorders and pesticides. Further efforts are needed in this respect. Two
other projects, on wheat and faba bean, are being implemented. The early results of
those projects will be presented here. In this project CLAES designed forms to
acquire information on varieties, agricultural practices, and disorders and their control,
in the different sub regions in WANA. Most of this knowledge has been acquired and
the systems are currently being implemented.
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Outcome of Panel Discussion on Priority Setting for
Research Topics (Themes)

Chairmen Dr. William Erskine ICARDA Assistant Director General

(Research)
Dr Adel Aboul Naga Senior Advisor/Consultant

Rapporteur Prof. Dr Richard Jones Senior Research and Lecture Scholar,

Yale University, USA

A group discussion involving the invited scientists, specialists, and
representatives from the GCC countries was held at the end of the second day of
the workshop. As a result, a list of priorities for future research was drawn up
(Table 1). The group also highlighted the following as major areas requiring
attention: The identification, classification and genetic fingerprinting of local date
varieties

The development of new techniques for use in variety improvement efforts,
including gene transfer, to improve tolerance to salinity and drought and to
improve resistance to pests

The development of effective IPM programs

The improvement of agricultural-management techniques, especially in the areas
of irrigation, fertigation, pollination, fruiting and the mechanization of tree services
The development of postharvest techniques to improve marketing during the off-
season period, and the development of techniques for utilizing traditional and new
value-added products derived from date palm

The building of an expert system for date palm production

Capacity building for NARS and growers in the area of date palm agricultural
management

Enhancing networking capabilities to facilitate the exchange of information,
databases, and services derived from project activities

Table 1. Priority setting within the different research themes, as ranked by representatives from GCC
countries (on a scale of 1 to 5, where 1 represents the highest priority}

Topic Bahrain | Emirates | Kuwait | Oman | Qatar | KSA | Avernge
Propagation and Crop 2 1 3 3 3 2 2.3
Management

Crop Protection and IPM 3 2 2 2 2 | 2.0
Postharvest and Processing 4 1 4 ] 4 4 3.0
Biotechnology and 1 2 1 Tool* 1 3 1.3
Germplasm Conservation

IT and Expert Systems 5 2 5 Tool* 5 5 3.66

*Suggested by Oman to be an important tool which should be included with all the other components.
The above panel recommendations were discussed further by separate specialized

groups.
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Outcome of Specialized Working Group Discussions

Participants were organized into two working groups. Group | discussed two themes:
I1-1. propagation and crop management and

1-2. post-harvest, marketing and processing
Group 2 discussed another two themes:

2-1. crop protection and IPM and

2-2. biotechnology and germplasm conservation

Both groups considered the themes of information technology and expert systems, and
capacity building and institutional strengthening, as cross-cutting issues.

Outcome of Group 1 Discussions

1.1. Propagation and Crop Management

Constraints

1. In the case of several cultivars, tissue culture techniques can efficiently produce
large numbers of date palm transplants; however, techniques that can be used to
determine the morphological characteristics of the resulting trees are lacking.
Ways of producing additional cultivars need to be determined.

2. Oftshoot propagation methods are inefficient and survival after planting is poor.

3. The influence of different environments and different watering and fertilization
regimes on the uptake of nutrients at different stages of tree growth and fruit
production is not known.

4. The actual water requirement of date palm is not known, and neither its response
to deficit irrigation and low quality water.

5. Farmers do not know about, or do not implement, new water-management
technologies that improve both the water-use efficiency and the productivity of
date palm.

6. Optimal practices for date palm tree management and fruit production have not
yet been defined.

7. The factors which determine whether pollination will be successful are not well
known,

Various methods of mechanical and chemical thinning need to be improved.

9. An atlas of date palm is needed, which should include keys for the identification
of different cultivars, as well as information on the growth requirements of those
cultivars.

Based on the above constraints, the group identified the following issues, all of which
should be addressed.
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a. Date Palm Propagation

Tissue Culture Techniques
1. Improve techniques to produce true-to-type plants and verify these using
genetic fingerprinting techniques.

2. Conduct further studies on the use of meristematic tissue as an explant in
situations where no offshoots are available.

Off-Shoots Method
1. Extend the use of small offshoots to improve propagation efficiency.

2. Enhance treatments that could increase the number of off-shoots/date palm
tree.

b.  Date Palm Crop Management
Future work should focus on the following issues:

1. Water requirements and the use of irrigation methods with different
qualities of water

2. Nutritional requirements and the judicious application of the correct types
and quantities of fertilizers—the application of excessive amounts of
fertilizer, which would contaminate the environment, should be avoided

3. Organic date farming

4. Palm head management—application of the technical package
recommended for the palm head, with emphasis on fruit thinning
(mechanically and/or chemically)

5. The mechanization of agricultural practices

6. The climatic conditions that affect the growth and maturation of fruit in
commercial cultivars

7. The evaluation and selection of male palms

8. The determination of the appropriate stage at which to harvest different
cultivars under different environmental conditions

9. The nature of the preharvest drop observed in some cultivars
10. Skinning (sloughing) - causes and treatments.

c. Atlas of Date Palm

A descriptive manual should be drawn up for date palm varieties, which should
characterize them botanically, genetically, geographically and ecologically.

d. Extension Services
A priority is the need to ensure that existing and new information is made
accessible to all growers, as quickly as possible, through the use of all available
media.
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1.2. Post-Harvest Issues, Marketing and Processing

Constraints

1.

2

There is a lack of capacity with regard to both marketing and modern postharvest
handling procedures.

Post-harvest losses are high.

Regionally produced dates do not conform to the international regulations and
standards necessary for export.

The post-harvest sector has been largely neglected in AP countries.

Workers trained in post-harvest issues (e.g. harvesting, storage and marketing)
are lacking, and people are uninformed about international regulations and
standards.

Knowledge of the post-harvest technologies needed to manage the ripening of
dates is rudimentary, and infrequently applied.

There is a lack of both personnel and institutions that specialize in the post-
harvest aspects of date production.

In AP countries there has been a recent and dramatic increase in both the area
planted with date palm and in date production; however, there has been little
development of the post-harvest sector, so few advances have been made in
reducing post-harvest losses and fostering exports.

There is a need to develop innovative and effective post-harvest date treatments
that are safe and that comply with intemational requirements and regulations.

Based on the above constraints, the group identified the following issues that need to
be addressed.

a. Pos-tharvest Issues, Handling and Marketing
Work is needed in the following areas:
1. The characterization of cultivars and the identification of those most
appropriate to a specific geographical area
2. The mechanization of harvesting
3. The artificial ripening and preparation of dates in order to market them
4. Packaging and storage technologies
'S, The development of date quality standards
6. The marketing potential of dates, both regionally and intemnationally.
b. Processing
Potential exists for:
1. The production of high fructose syrup
2. The production of high protein animal feed
3. The production of citric acid
4. The development of processing methods for date syrup and date vinegar
5. Capacity building (to develop a country’s processing capabilities).
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Outcome of Group 2 Discussions

2.1. Crop protection and IPM

Constraints

1.

In the Arabian Peninsula, the local and regional distribution of many insect pests
of date palm, as well as their economic impact, has not been well documented. In
addition, the natural enemies of these insect pests have not been surveyed or
assessed to determine their potential for use as biological control agents.

The nature, distribution, and impact of date palm diseases are not well known.
Biological control strategies for these pests have not been studied.

IPM programs for insect pests of date palm have not been implemented at the
farm level.

Pilot sites have not yet been established for the participatory implementation of
IPM programs.

Farmers are not considered to be full partners in the implementation of IPM
programs.

There is a lack of personnel trained in IPM techniques, and a lack of
educational/outreach programs.

The group suggested the following areas as priorities for future work:

1.

The need to determine (1) the importance and distribution of the lesser date moth
and the dubas bug and (2) their natural enemies.

The need to determine the importance and distribution of the diseases of date
palm,

The need to identify and evaluate the components of integrated management
strategies targeting the lesser date moth and the dubas bug,

The need to compile and test options for the integrated management of the lesser
date moth, the dubas bug, the red palm weevil and other pests.

The need to establish pilot sites for the participatory implementation of IPM
programs.

The need to empower farmers so that they can adapt and adopt IPM technologies.

The need to strengthen the capacities of NARS to formulate and implement IPM
options.

2.2. Biotechnology and Germplasm Conservation

Constraints
1. Currently, no simple, accurate technology exists for cultivar identification
2. Our knowledge of the genetic diversity of date palm is limited
3. Tissue culture protocols are limited to specific cultivars
4. There is a large amount of somaclonal variation in date palm
5. Disease detection (phytoplasms, fungal, bacterial)
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6. There is no existing transformation system for date palm
7. There is a lack of trained personnel
8. Networking of Date palm Biotechnology Resources

Table2. Ranking of future activities, as decided by the
Biotechnology and Germplasm Conservation group

Ranking (priority) Activities/areas of work
High e Training
Moderately High ¢ Tissue culture protocols

e Genetic diversity

Medium e  Cultivar identification
¢  Somaclonal variation

e Disease detection

Low e Networking

e  Transformation
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About APRP ICARDA and CGIAR

The Arabian Peninsula Regional Program (APRP) of ICARDA serves the seven
. countries of the Arabian Peninsula, namely, Bahrain, Kuwait, Qatar, Saudi Arabia,
the Sultanate of Oman, the United Arab Emirates, and the Republic of Yemen,
The Program addresses three priority themes (i) rangelands, forage and livestock;
(ii) protected agriculture; and (jii) water resources management. These themes
are supported by research in agroecological characterization and stress
physiology. Emphasis is also placed on institutional strengthening and capacity
building, human resource development, and promotion of the use of
information technology. APRP is financially supported by the Arab Fund for
Economic and Social Development (AFESD), the Intemational Fund for
Agricultural Development (IFAD), and, more recently, the OPEC Fund for
Interational Development.

Established in 1977, the International Center for Agricultural Research in the
Dry Areas (ICARDA) is one of 15 centers supported by the Consultative Group on
Infernational Agricultural Research (CGIAR). ICARDA serves the entire developing
world for the improvement of lentil, barley and faba bean: all dry area
developing countries for the improvement of on-farm water-use efficiency,
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