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Abstract

The date plant with the scientific name of Phoenix dactylifera L. has a history of cultivation of more than 5000 years. The
date palm tree is used for various purposes such as food, shelter, fibers and fuel. Dates are one of the top 5 products
produced in the world and after wheat, tomatoes and barley it is the fourth product produced in the world. Arab countries
have more than 70% of date palm trees. More than 67% of dates are produced in Arab countries. The cultivation of dates
in Iraq has a long history. Iraq has been one of the top ten date producing countries for a long time (the last two decades).
Dates are Iraq's second export product. However, various factors such as war, sanctions, environmental tensions, and
pests and diseases reduced the production of dates and destroyed a wide area of date orchards. Fortunately, nowadays,
according to various management programs for the production and export of this product, as well as various research
conducted with the aim of increasing the productivity and quality of the fruit, date production in Iraq has been
progressing. So, in 2022, Iraq was the first exporter of dates in the world.
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INTRODUCTION grow (Shrinath Baliga et al., 2011). In addition
to being consumed as food, the sweet date fruit
The date palm plant with the scientific name has long played a role as an important product in
Phoenix dactylifera L. has a history of  agricultural livelihood and economic prosperity
cultivation of more than 5000 years (Zohary & (Fuller and Stevens, 2019; Tengberg, 2012). The
Hopf, 2000; Zaid & Arias-Jimenez, 2002; Al total number of date palm trees in the world is
Farsi & Lee, 2008). The word "phoenix" is estimated at 120 million trees. Arab countries
probably derived from the Greek word for the  have more than 70% of date palm trees.
red or purple fruit, and the “dactylifera” from the Therefore, 67% of the world's date production is
Greek daktulos, which means finger like (Zabar in Arab countries (El-Juhany, 2010). It should
and Borowy., 2012). This species has economic, be mentioned that the date palm also has
symbolic and cultural importance in all ornamental importance (Abdel Fattaah et al.,
cultivated areas such as Morocco, Arabian  2017). According to the FAO statistics in 2022,
Peninsula and India (Fuller and Stevens, 2019; the total production of dates in the world and
Tengberg, 2012). The palm tree is used for  Iraq was 9,747,570 and 715,293 tons,
various purposes such as providing food, shelter, respectively (FAOSTAT, 2024).
fibers and fuel (Plotkin & Balick, 1984; Mallaki
& Fateh, 2014). Palm has been repeated about ORIGIN AND DISTRIBUTION
64 times in the holy books of Torah, the gospel
and the Qur'an. Due to the fact that the palm is The date plant has been cultivated since ancient
in the group of evergreen plants, the ancient  times (Riad 2006). The dates appear to be one of
Egyptians considered them a symbol of the few plant species that have been
immortality. The palm tree is a symbol of peace, ~ domesticated in their native desert environment
victory and fertility in many cultures and has a (Zohary and Hopf, 2000). Dates were cultivated
special place in ancient Egypt (Farmhand, in North Africa and Central Asia nearly 1,500
2019). The date palms are cultivated due to the years ago (Zabar and Borowy, 2012). It is
production of carbohydrate-rich fruits in tropical ~ probable that the Middle East was a region for
and arid areas where plants have little ability to ~ the date to become native in the fourth period
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before Christ. It was probably later transferred
to North Africa during the Roman period
(Munier, 1973; Nixon, 1951; Tengberg, 2012).
In Christianity, the leaves of the date palm tree
are used during the Easter celebrations (Zohary
and Hopf, 2000). In Islam, the date palm tree is
mentioned repeatedly in the Qur'an and has a
special importance in religion and Islam (Zabar
and Borowy, 2012). The date palm tree is
depicted in the ancient Babylonian and Assyrian
tablets. In addition, this tree is also mentioned in
the Palestinian, Libyan, Syrian and Egyptian
writings (Zabar and Borowy, 2012). Recent
studies have shown that P. dactylifera was not
the result of hybridization between two wild
Phoenix species. Based on genetic studies, it has
been reported that P. dactylifera was probably
domesticated from the same wild population
(Pintaud et al., 2010). In confirmation of this
hypothesis, another study found that P.
dactylifera grown in the enclosed area of the
Hajar Mountains, Oman, was wild (Gros-
Balthazard et al., 2017). Ancient evidence of
wild date palms has been found in the ancient
remains of West Asia. In the Shanidar cave in
Iraq, more than 50 kg of pollen and ca. 46 kg
phytoliths associated with date palms have been
observed (Henry et al., 2011; Solecki and Leroi-
Gourhan, 1961). Date palms Phytoliths found in
Iraq have been from sediments dating back to
10,000 BC (Altaweel et al., 2019). From
excavations in the Levantine region, a nearly
19,000-year-old stem burned and 69-69 Ka
phytoliths were discovered (Henry et al., 2004;
Liphschitz and Nadel, 1997). It is thought to
have originated in the Mesopotamian region
(southern Iraq) or western India (Zabar and
Borowy, 2012). Today, the date palms are
grown and cultivated in the Middle East, North
Africa, parts of southern and central America,
southern Europe, India and Pakistan (Zaid &
Arias-Jimenez, 2002; Al-Shahib & Marshall,
2003).

BOTANICAL

About 19 species have been identified in the
Phoenix genus (Zabar and Borowy, 2012). Date
palm is a monocotyledonous, perennial, diploid
and dioecious plant (2n=2x=36). This plant
belongs to Arecaceae family (Barrow, 1998).
The morphology of male and female date palm
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inflorescences is different from each other. In
both inflorescences, there is a fibrous and hard
covering called spots, which protect the flowers
from direct sunlight in the early stages of growth
(Chao and Krueger, 2007). This plant grows in
arid areas. The length of the tree reaches 30 to
36 meters. The trunk diameter of date palm is
more than 50 cm. The trunk of the plant is
covered with upward, woody and resistance
leaves. After 6 to 16 years, the offshoots grow
around the main trunk (Zabar and Borowy,
2012).

THE IMPORTANCE OF THE DATE
PALM

Date fruit is a rich source of nutrients such as
antioxidants, minerals, carbohydrates, protein
and fiber (Noutfia and Ropelewska, 2023).
About 72-88% of date fruit is made up of
carbohydrates, which are mainly glucose,
sucrose and fructose. In addition to
carbohydrates, dietary fiber, a small amount of
protein and fat, vitamins such as riboflavin,
thiamin, biotin, folic acid and ascorbic acid are
present in date fruit. The energy value per 100
grams of date fruit is equal to 314 kcal (Al-Farsi
and Lee, 2008). Mesocorp is rich in various
minerals such as iron, calcium, cobalt, copper,
fluorine, magnesium, manganese, potassium,
phosphorus, sodium, sulfur, boron, selenium
and zinc (Ali Mohamed & Khamis, 2004; Al
Farsi & Lee, 2008). In addition, there are
abundant amounts of compounds in it, such as:
antioxidant, antimutagenic, anthocyanin,
phenolic and free and bound acids (Vayalil,
2002; Al-Farsi et al., 2005), 16 types of amino
acids, vitamins A, B, B2, dietary fibers and fatty
acids (Karasawa et al., 2011; Al-Shahib &
Marshall, 2003; Ahmed et al., 1995).

The therapeutic effects of this plant include
antioxidant (Kchaou et al., 2013), anti-hot
flushing and anti-cancer (Rahmani et al., 2014),
antimicrobial (Shariati et al., 2010; Shakiba et
al., 2011; Al-daihan & Bhat, 2012; Al-Zoreky &
Al-Taher, 2015), antifungal, neuroprotective
(Pujari et al., 2014) and hepatoprotective agents
(Singab et al., 2015). Dates are traditionally used
in the treatment of diabetes and blood pressure
(Hifnawy et al., 2016). Spathe extract is used as
a flavoring in drinks (Al-Taher, 2008a;
Demiricia et al., 2013). Phytochemical analysis



of Spathe has shown that Spathe contains
various compounds such as sugar, furfural,
calcium pectate, protein, wood ash, three types
of coumarin, 1 and 0 Dimethoxyls, 1 and 4
dimethylbenzene and plant sterols (Demrici et
al., 2013).

PROPAGATION AND POLLINATION

Dates are propagated by seeds, vegetative
propagation (offshoots) and tissue culture
(Zabar and Borowy, 2012). Seed propagation is
mainly not done due to the production of
different plants and the high probability of
decreasing fruit quality (Moustafa et al., 2010).
Date palm  vegetative propagation is
accomplished by offshoots grown in the mother
plant (Alihouri and Dialami, 2010; Tengberg,
2012). This method of propagation in the palm
is very old. The evidence suggests that the
propagation of the date palm by this method is
related to the second half of the third millennium
BC (Tengberg, 2012). Tissue culture technique
is one of the high-speed propagation methods in
plants. Shoot tips, embryo culture, and bud
culture are commonly used as the explants in
this technique. It should be mentioned that
leaves, inflorescences, stems and roots are also
used as the explants (Al-Sakran and Muneer,
2006). Pollination of female flowers in date
palm is one of the most important stages of plant
growth (Janick, 2005; Moustafa et al., 2010).
The 1ideal temperature for pollen seed
germination is 35°C (Zirari, 2010). This process
has probably been wused in southern
Mesopotamia since the late 4th millennium BC
(Landsberger, 1967; Tengberg, 2003). It was
first mentioned in the texts in the 18th century
BC by the Babylonians. After that, it was also
seen in the Assyrian iconography (Sarton,
1934). Dates flowering occurs at a temperature
of 18°C and fruit formation occurs at a
temperature higher than 25°C (Zaid and Wet,
2002a). The number of 4-10 male trees is
sufficient to pollinate 10 female trees (IQBAL et
al., 2004). Pollination is done during the
flowering season (February and March).
Pollination is done manually by placing two or
three pollen-carrying filaments in the female
flower cluster. Mainly, due to the high cost of
the worker specializing in pollination, farmers
allow pollination to be done with the wind,

25

which affects the fruit productivity and quality
(FAO and AOAD, 2023). Date pollination is
also possible through insects (Nixon and
Carpenter, 1978; Zaid and Wet, 2002c). In
general, there are few male trees in the date palm
garden, whose pollen is used for manual
pollination. The pollination of 60-80% of female
date flowers produces a sufficient and
appropriate amount of fruit (Nixon and
Carpenter, 1978; Zaid and Wet, 2002c).
Different types of pollen, affect the size and
shape of seeds (Chao and Krueger, 2007). The
Iraqi date male cultivars that are used to produce
pollen, include Ghanami Ahmer, Ghanami
Ahmer, Khakri Kratley, Khakri Smasmi, Khakri
Wardi and Khakri Adi. The difference in these
cultivars is determined by the size of the pollen
grains. The largest pollen grain size was
observed in Khakri Kratley and the smallest
pollen grain was observed in Ghanami Ahmer.
Ghanami Ahmer has better quality in bunches
and pollen grains in each cluster compared to
other cultivars. The use of pollen from Resasi in
the rootstock of Khadrawy material increased
the maturation period. However, no difference
was observed in Maktoom fruits. The use of
Ghanami Ahmer pollen in Halawy trees
increased the percentage of maturity. However,
it had no effect on Sukar cultivar (Ibrahim,
2008). In a study conducted in Iraq, which
examined the pollen grains and the plant growth
regulator in Sultani cultivar, it was found that
the use of 50 mgl! NAA along with
Ghannamiahmer cultivar had a positive effect on
the fruit formation. However, compared to the
other pollinator cultivars (Ghannamikhder and
Ghannamiahmer), Khukri cultivar increased the
fruit size and weight. In addition, it significantly
improved the content of fruit dry matter and total
sugar compared to other cultivars. Also, the use
of Ghannamiakhder significantly increased the
bunch weight in the rutab stage (Aubied et al.,
2019).

APPLICATION OF DATE PALM TREE

Date palms are used in the production of paper
(Jonoobi et al., 2019). In addition, date palm is
also effective in absorbing heavy and toxic
elements. Dates Palm can be used in the
absorption of lead  toxic element
(Muthusaravanan et al., 2018; Janani et al.,



2019; Alghamdi, 2016). The fibers and petioles
of dates in aqueous solution have the potential to
absorb lead (Al-Haidary et al., 2011). It should
be mentioned that various factors such as PH of
the solution, absorption dose, duration of
exposure in the solution, ionic strength and
temperature are effective on the amount of silver
ion absorption. In general, the use of date palm
waste in the absorption of lead ions is an
efficient and low-cost method (Jonoobi et al.,
2019). Another use of date palm is the
production of Wood Composites (Jonoobi et al.,
2019; Zadeh et al., 2017; Gheith et al., 2019).
Among the various applications of date palm in
composite production, Date palm propylene
composite, Propylene reinforced with date palm
fibers, Date palm fiber/polyester composite,
Reinforced ethylene terephthalate composite,
Starch-based biodegradable composite, Natural
mortar reinforced with date palm, Wood-
polymer composite with date palm and epoxy
matrix, OSB from date palm, Date palm MDF,
Particleboard from date palm, Wood-cement
composite with date palm and Gypsum board
from date palm (insulation board) can be
mentioned (Jonoobi et al., 2019). The use of
palm fibers has been effective in strengthening
polypropylene and low-density polyethylene
(Alzebdeh et al., 2016). Another use of date
palm is the production of biochar and its use as
a source of fuel and energy (Jonoobi et al.,
2019).

PALM CULTIVATION IN IRAQ

Dates are Iraq's second largest export crop after
petroleum. As a result of the Iran-Iraq war, the
main center of date palm cultivation in Iraq
(Basra suburb) lost a large number of date palm
trees and became a date tree desert. During the
war in 2003, the date palm production industry
suffered seriously. Today, several programs
have been implemented by the Iraqi authorities
to revive date palms (Khierallah et al., 2015). It
has been said that the earliest cultivation of dates
was done in Eridu, around 4000 B.C. Today it is
known as Tell Abu Shahrain (Khierallah et al.,
2015). The average economic life of the palm
garden is about 40 to 50 years. Some of them
have reproductive capacity for more than 150
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years (Nixon and Carpenter, 1978). The war and
various sanctions imposed on Iraq had a
negative effect on crop production and genetic
diversity ~ (Khierallah et al., 2011).
Understanding the amount and distribution of
genetic diversity in the genetic pools plays a
decisive role in breeding programs and genetic
conservation (Jubrael et al., 2005). The use of
morphological traits is used to describe genetic
diversity in date cultivars (Barreveld, 1993). In
a study conducted by Khieralla et al. (2011) in
Iraq, it was found that the genetic diversity in 30
date palms (24 female and 6 male cultivars) by
22 microsatellite primers showed high
polymorphism. The heterozygous rate for all
cultivars was 0.503. The genetic distance
between the cultivars varied from 0.171 to
0.938, which indicates diverse relationships.
The results showed that the Ghanami Akhder
cultivar was very different from the Ghnami
Ahmer cultivar. While, two cultivars of Jamal
Al-Dean and Qitaz were closely related to each
other.

PRODUCTION OF DATES
WORLD AND IRAQ

IN THE

According to the data of FAO last 20 years
(1999-2022), dates are one of the top 5 products
produced in the world, and after wheat, tomatoes
and barley are the fourth produced in the world.
In 2022, date production came in the second
place after wheat. This clearly shows the
importance of this product. An investigation on
FAO data (FAOSTAT, 2024) showed that from
1999 to 2022, more than half of dates are
produced in Asia (59.9%) and then in Europe
(39.9%) (Figure 1a). In the last 20 years, Egypt
has produced the largest amount of dates
(1,369,385 tons). In this ranking, Iraq is ranked
fifth after Egypt, Saudi Arabia, Iran and Algeria.
The amount of date production in Iraq in this
period was 647,480 tons (Figure 1b).

The study of date production in Iraq showed that
in 2022, Iraq will rank sixth after Egypt, Saudi
Arabia, Algeria, Iran and Pakistan (Figure 2). In
2022, the total amount of dates produced in Iraq
was 715,293 tons and the harvest area was
278,159 hectares.
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Figure 1. Production of dates by region (a) and top ten producers (b) from 1999 to 2022

(Source: FAOSTAT
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Figure 2. Top ten producers of dates in 2022 (Source: FAOSTAT, March 14, 2024)

EXPORTING AND IMPORTING DATES IN
THE WORLD AND IRAQ

The data related to the last 20 years show that Iraq
was the second largest exporter of dates in the
world after the United Arab Emirates (193,690
tons) with the export of 171,925 tons of dates.
Iran, Pakistan and Saudi Arabia are in the next
ranks with 151,766, 109,370 and 97,126 tons
respectively (FAOSTAT, 2024).

In contrast, five countries include India (289,800
tons), the United Arab Emirates (109,957 tons),
Morocco (53,019 tons), Yemen (30,913 tons) and
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France (30,760 tons) are the five importers of dates
countries in the last 20 years.

In 2022, the amount of dates exported from Iraq
was 274,179 tons and the amount of imported dates
was 3469 tons.

In addition, in this year, Iraq was the first exporter
of dates and India was the first importer (Figure 3).
Table 1 shows the import and export of dates in
Iraq from 1999 to 2022.

The import of dates in Iraq started in 2014 (Table
1). According to FAO data, the price per ton of
dates in Iraq in 2022 was 826 dollars.
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Figure 3. Top five export (a) and imports (b) of dates in 2022
Table 1. Exports and imports of Dates in Iraq from 1999 to 2022 (FAOSTAT, 2024)
Year Exports (ton) Imports (ton)
1999 30000 -
2000 30000 -
2001 4000 -
2002 8000 -
2003 5016 -
2004 23485 -
2005 149660 -
2006 42776 -
2007 221016 -
2008 296642 -
2009 198777 -
2010 126731 -
2011 138437 -
2012 177498 -
2013 144607 -
2014 362492 8440
2015 296979 10628
2016 321661 13528
2017 254752.2 13947.33
2018 263465.6 21926
2019 230152.7 14000
2020 208151.5 6162.28
2021 317736.9 2899
2022 274180 3469.57
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CULTIVARS CULTIVATED IN IRAQ

More than 400 different cultivars of dates are
cultivated in Iraq. The difference between them
is determined based on the appearance and
texture of the fruit. Accordingly, dates are
divided into three types: soft, semi-dry and dry
types. This division is based on the texture or
consistency of the fruit at the time of its
ripening. The amount of moisture in soft, semi-
dry and dry dates is more than 30%, between 20-
30% and less than 20%, respectively. Khastawi,
Barhee, Halawy, Hayany and Khadrawy
cultivars belong to the soft date group. Halawi,
Dayri and Khadrawy cultivars are classified as
semi-dry cultivar and Zahdi and Sayer cultivars
are classified in the dry cultivar group. The
ripening of date fruit takes place in five phases:
Hababouk, Kimri, Khalal, Rutab, and Tamar
(Zabar and Borowy, 2012).

FERTILIZATION

Date palm shows a good response to chemical
and organic fertilizers. In the modern date
cultivation system, the amount of nitrogen used
in the plant is 1.0 to 2.5 kg/tree/year. The
amount of phosphorus required for the plant is
0.5 kg/tree/year and the amount of potassium
required is 1.5 kg/tree/year. Animal fertilizers
and chicken fertilizers are also used as organic
fertilizers in the plant. Generally, phosphorus,
potassium and animal fertilizers are used in
November and nitrogen fertilizers are used in
January, March and May (FAO and AOAD,
2023). It should be mentioned that the date
palm, like other plants, has shown a good
response to foliar application of nutrients. The
use of urea (N 46%) at a concentration of 1% in
Hellawi, Shahany and Khaidrawi cultivars
improved yield, leaf nitrogen content, increased
pulp weight, fruit length and diameter, fruit
quality and reduced fruit drop, and increased dry
weight biomass and the percentage of fruit
ripening (Abbas et al., 2007; Khayyat et al.,
2007; Shareef, 201 1a; Shareef, 2011b). In Shany
cultivar, spraying the plant in the Khalal stage
using Zinc sulfate (300 and 600 ppm) had a
significant effect on the pulp weight, fruit length
and diameter, increase in total soluble solids,
yield and quality of the fruit (Khayyat et al.,
2007). The use of Boron in Zehdi and Khestawi
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Medjool cultivars increased the concentration of
B in the fruit, increased the seed weight, fruit
flesh, cluster weight and total yield, bunch
weight, fruit set, fruit quality and fruit physical
characteristics (Al-Dulaimy and Al-Kraidi,
2017; Al-Hajjaj and Ayad, 2018). Also spraying
the plant with calcium in Behri and Sayer
cultivars (Jasim et al., 2016), phosphorus in
Shukar cultivar (Fasal et al., 2014) and sodium
selenite in Zaghloul cultivar (Gad El-Kareem et
al., 2014) were effective in improving the plant
growth and performance indicators. It is
noteworthy that the positive effect of foliar
spraying in date palm by bio-stimulants has been
reported in several studies (Shareef, 2020;
Shareef et al., 2017; Attaha and Al-Mubarak.,
2014; Taha and Abood, 2018; Al-Wasfy, 2013).
In the research conducted in Iraq in Khastawi
cultivar, the use of nanofertilizers and NPK
improved the traits related to the fruit and the
growth (Jubeir and Ahmed, 2019). The study of
chemical, organic and biological fertilizers in
Khastawi cultivar in Iraq showed that chemical
fertilizers have been more successful in
improving vegetative traits in the plant
compared to other sources of fertilization. The
use of humic acid had the greatest effect on
leaves' dry matter percentage, the length and
width of the leaflet, leaf length and leaf number
(Kredi and Al-Ali, 2023). In another research in
Zahdi cultivar in Iraq, it was found that the use
of urea at the rate of 2 grams recorded the
highest indicators related to the yield. On the
other hand, the use of urea had no significant
effect on the nitrate content in the fruit. In
addition, foliar spraying of the plants using
seaweed extract was also effective in improving
growth indicators related to the fruit (Murad and
Al-Dulaimy, 2021).

FRUIT THINNING

Fruit thinning in the dates is one of the most
important steps to improve the quality of the
fruit in the plant. Fruit thinning is done
manually, mechanically or chemically. Fruit
size is directly affected by thinning (Dennis,
2000; Link, 2000). Thinning at least 30% of the
bunch per date palm and the fruit thinning by
removing 30% strand tips or removing 30% of
the total number of strands from the center of
each bunch significantly increases other fruits,



total soluble solids and fruit sugar content (Al-
Wasfy and El-Khawaga, 2008). In Kur cultivar,
thinning of 50% strands recorded the highest
fruit size and improved fruit indicators related to
fruit taste and flavor (Soliman, 2012). In Arab
countries, this is done in two methods: 1) cutting
and removing the weak bunches after ensuring
successful pollination and 2) cutting and
removing strands. In the second method, about
one-third of the upper part of the flowering
strands are removed during pollination. About
one-third of half of the fruit-bearing strands after
successful pollination are also removed during
the fruit formation stage. This process increases
fruit quality and reduces the fruit bunch weight
(FAO and AOAD, 2023).

PESTS AND DISEASES

In Iragq, a set of different factors such as
biological and non-biological parameters are
effective in reducing the growth and
productivity of dates. One of the most important
pests that damage date palm trees in Iraq are Old
World date mite, borers, dubas bugs and lesser
date moth. Rotting diseases are another limiting
threat to date palm cultivation in Iraq (Al-
Jboory, 1999; 2001). One of the important pests
that involved the date palm is Red Palm Weevil
(Rhynchophorus ferrugineus Olivier)
(Vidyasagar and Aldosari, 2011). In 2000,
according to the National Date-Palm Breeding
and Improvement Program in Iraq, it was
approved and tried to implement correct
Mediterranean programs in all stages of
planting, harvesting and catching. At first, this
program achieved significant success, but with
the political and administrative changes in 2003,
there was a gradual decline in the production and
productivity of dates in Iraq. Studies related to
the date pests began in 1912, at the same time as
the presence of aphids. Important date palm
pests in Iraq include Longhorn date palm stem
borer (Jebusaea hammerschmidti Reich), Fruit
stalk borer (Oryctes elegans Prell), Frond borer
(Phonapate frontalis Fahraeus), Dubas bug (Old
World date bug) (Ommatissus lybicus de Berg.),
Lesser date moth (Batrachedra amydraula
Meyrick), Greater date moth (Arenipses sabella
Hampson), Termite (Microcerotermes diversus
Silvestri), Parlatoria date scale (Parlatoria
blanchardii Targioni) and Ghobar mite (Old

30

World date mite) (Oligonychus afrasiaticus
McGregor) (Khierallah et al., 2015). It has been
reported that six different species of borers have
attacked dates in Iraq, causing a lot of economic
damage. Four of these six species belong to the
oryctes species (Khalaf and Al-Taweel, 2014).
Inflorescence rot (Mauginiella scaettae), Black
scorch (fool's disease) (Thielaviopsis paradoxa,
Chalaropsis  radiciala), Diplodia disease
(Diplodia phoenicum), Graphiola leaf spot
(Graphiola  phoenicis),  Belaat  disease
(Phytophthora sp.) and Brown leaf spot
(Alternaria spp.) are one of the most important
pathogens of dates in Iraq. Among the important
diseases of date palm in Iraq, neck bending, dry
rot and growth stunting, frond malformation and
dwarfing, and heart wet rot can be mentioned.
These diseases are caused by different fungi
(Khierallah et al., 2015).

IRRIGATION

The date palm has a minimal water requirement
and has a very high tolerance to harsh climates
and high levels of salinity stress (Taha and
Khalifa, 2022; Alhammadi and Kurup, 2012).
However, proper irrigation is necessary for the
production of high quality and yield crops
(Bazza, 2008). Date palm irrigation is mainly
done traditionally as floodwater irrigation
(Ishfagh, 2002). One of the irrigation
management methods is the use of deficit
irrigation (Ghazzawy et al., 2022). In the study
of the effect of regulated deficit irrigation in
southern Iraq, it was found that the use of this
irrigation system resulted in saving 5 to 39
percent of irrigation water. The best
performance occurred in full irrigation. In
general, it was found that the date palm required
regular irrigation during its growth; however,
the use of a deficit irrigation system (0-75%
ETc) can be used in the study regions (Al-
Mansor et al., 2021). Al-Baker (1972) reported
the amount of water required for a mature palm
to be between 115 and 306 m?>. It should be
mentioned that the water requirement of date
palm is different in each country and even in
different regions of each country (Al-Baker,
1972). The total amount of water required
annually in southwestern Arabia is 136 m? per
tree (Al-Ghobari, 2000). It has been explained
that the annual water requirement of date palm



varies from 55 to 137 m? per tree in the eastern
regions and from 78 to 195 m? per tree in trickle
and surface irrigation in central regions (Alazba,
2004). Adul Naki and Aslam (2005) estimated
the total annual water depth required by date
palm to be 2700 and 3000 mm. In Mohammad
et al. (2021) research, the annual water
requirement of date palms in the controlled sub-
surface drip system with sensor-based irrigation
scheduling method (S-BIS), time-based
irrigation scheduling method (T-BIS) and
traditional surface irrigation (TSI) were 21, 22.8
and 58.7 m® per tree, respectively. It has been
reported that the average amounts delivered to
date palms were 108, 216 and 324 m®/tree/year
for water regimes of 50%, 100% and 150% of
evaporation rate, respectively (Al-Amoud et al.,
2000). In the study of Taha and Khalifa (2022),
which studied drip irrigation in the Barhi
cultivar, it was found that with the decrease of
ETo from 120 to 60%, the yield of the plant
decreased by 9.2%. The date palm has the ability
to tolerate water shortage in the middle and end
of the growing season. Therefore, the use of
deficit irrigation is effective in this plant
(Molden, 2007). In a research conducted in the
Basra region of Iraq, it was determined that the
use of underground saline water in the date palm
irrigation system is one of the best solutions
considering the current drought and temperature
conditions. In this study, the use of underground
water with a salinity of 10 dS.m™ every four
days in the Sayer cultivar improved the growth
indicators such as leaf chlorophyll content, plant
height, number of new leaves and relative leaf
water content (Shareef et al., 2021). Date
gardens in Basra are affected by the tides of the
Persian Gulf (Zabar and Borowy, 2012). Salinity
tolerance is higher in this fruit tree compared to
other fruit trees (Alhammadi and Kurup 2012).
Date palm can tolerate soil salinity up to 4 dS.m"
! without reducing yield. However, water deficit
may reduce yield (Taha and Khalifa, 2022).

THREATENING FACTORS
CULTIVATION IN IRAQ

OF DATE

Various environmental factors such as biotic and
abiotic stress (drought and salinity stress) and
excessive harvesting are the factors that threaten
date cultivation in Iraq (Jaradat and Zaid, 2004).
In addition, the reduction and loss of vegetation
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in some areas due to overgrazing and over-
harvesting of wood by individuals causes
destructive wind and storms, resulting in soil
erosion, reducing the infiltration of rainwater
into the soil and increasing the formation of
floods and runoff. These factors affect the
amount and quality of underground water and
soil and ultimately increased the salinity of
water and soil. The formation of fine dust and
the movement of sand by wind and storm also
significantly affect date palm cultivation in Iraq
(Amer and Hussain, 2006).
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