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FOREWORD

| am pleased to introduce these proceedings for the Fifth International Date
Palm Conference that was held under the High Patronage of His Highness
Sheikh Khalifa Bin Zayed Al Nahyan, President of United Arab Emirates. The
conference was organized by the United Arab Emirates University in
collaboration with the Ministry of Presidential Affairs, the Khalifa International
Date Palm Award, the Date Palm Global Network, and the Date Palm Friends
Society.

The conference was attended by UAE government officials, ambassadors
representing their nations in the UAE, members of international educational and
research institutions, scientists, technicians, and private date growers. More
than 400 participants from 42 countries attended the conference.

The conference sought three objectives: to provide an opportunity for updating
scientific information on different aspects of date palm production, propagation,
protection, and marketing; to compare the recent experiences in the United
Arab Emirates with those of other date-growing countries; and to foster
international technical cooperation on different aspects of the date palm
production chain.

The research presented at this conference, as published in these proceedings,
demonstrates the value of careful scholarship and the creative imagination to
social and economic development. The research enlarges our understanding of
the significance of the date palm in the 21 century and encourages regional
and international collaboration. The research will enhance the economic value
of the date palm and will promote its role in agricultural development. These
proceedings will surely help to attract new generations of scientists, technicians,
and entrepreneurs to the field of Date Palm Research and Development.

| congratulate the cgptr‘rm’t?)ﬁs to these proceedings and am confident that their
alls’admiring attention to the important ways that universities
ce }/:rs serve the needs of their communities.

L _4_.“ e, /

\

‘NahayanMabarak AlNahayan
Minister of Culture, Youth & Community Development
Chairman of Khalifa International Date Palm Award Board of Trustees




PREFACE

The Proceedings of the Fifth International Date Palm Conference is published by Khalifa
International Date Palm Award. Keynote speakers and authors of selected contributed oral
presentations were given the opportunity to submit a manuscript for publication.

These manuscripts were reviewed by the conference editors and members of the editorial board.
Only those papers judged suitable for publication following the authors’ consideration of reviewer
suggestions appear in this Proceedings of the Fifth International Date Palm Conference.

Khalifa International Date Palm Award acknowledges and appreciates
the contribution of all authors, editors and reviewers.

Editorial Board.
Prof. Abdelouahhab Zaid and Prof. Ghaleb Ali Alhadrami
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Evaluation of some date
palm cultivars grown under

toshky conditions

S. El - Merghany and E.M.A. Zaen El — Daen
Plant Production Department, Desert Research Center, Cairo, Egypt. sabry9563@yahoo.com

ABSTRACT

This study was carried out during two successive
seasons of 2011 and 2012 on some date palm
cultivars grown under the conditions of Toshky
region. Seven date palm cultivars were evaluated
and classified to two groups: dry date palm cultivars
(Sakkoty, Bartamoda, Gondela, Malkaby and
Balady [Maghal]) and soft date palm cultivars
(Barhee and Sokkary). Sakkoty and Bartamoda
(dry date palm cultivars) and Barhee (soft date
palm cultivar) gave the highest number of leaves per
palm/year, while Malakaby (dry date palm cultivar)
and Sokkary (soft date palm cultivar) gave the
highest number of leaflet per leaf in both seasons.
Bartamoda (dry date plm cultivar) and Sokkary
(soft date palm cultivar) gave the highest yield, fruit
weight and flush weight in the two seasons. Balady
[Maghal] (dry date palm cultivar) and Barhee (soft
date palm cultivar) showed higher moisture content
(%) in both seasons. Bartamoda (dry date palm
cultivar) and Sokkary (soft date palm cultivar)

gave the highest soluble solids content and total
sugars (%) while Gondela (dry date palm cultivar)
and Sokkary (soft date palm cultivar) gave the
highest reducing sugars (%) in the two seasons.
Evaluation study revaluated that Sakkoty and
Bartamoda were the best dry date palm cultivars.
Wherever, Sokkary cultivar was the best soft date
palm cultivars growing under Toshky conditions.

Key words: Date palm - Evaluation -
Cultivar — Soluble Solids Content.
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INTRODUCTION

Date palm (Phoenix dactylifera L.) is major and most
important fruit crop grown in Toshki region, where high
temperature and poor soil quality profound. It plays a
great socioeconomic important role and is widely used
for food and many other commercial purposes.

The most important commercial date palm cultivars
(Sakkoty, Bartamoda, Gondela, Malkaby and Balady)
cover a great proportion of the Aswan cultivation. In
addition, there are few date palm cultivars ( Sokkary and
Barhee) showed very good qualities in such location.

Date palm cultivars are of three main types according to its
fruit moisture content, i.e. Soft, Semi-dry and dry cultivars
(Selim et al., 1968). Date palm trees could grow under
unfavorable conditions where many of other fruit species
could not grow. Date palm is the most common fruit tree
grown in semiarid and arid- regions it plays an important
role in the protection of interplant cropping systems and the
stabilization of the ecological system (Hasnaoui et al. 2011).
For this reason date palm is considered one of the suitable
trees which could be cultivated in the new reclaimed desert
regions. Date palm fruits are one of the most important export
fruit crops in Egypt, where they are harvested and marketed
at three stages of their development. The three stages are
khalal (bisr), rutab and tamar ( Kassem 2012). The chemical
composition of dates is variable due to various factors

such as cultivar, region, climate, amount of fertilization

and type of cultural practices (Al-Rawabhi et al. 2005).

The differences between cultivars or strains of date palm may
be due to either cytological difference between them, or to
the more-genotypes that produced from seeds, (Al-Dose et al.
2001 and Al-Salih & Al-Sheik Hassain, 1980). Morphological
characters for leaves and fruits could be used in identification
and description of date palm cultivars. Vegetative growth
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parameters represented 28% of variance between date palm
cultivars. Also, spathe, length and weight of spathe, length
of stand and number of flowers on stand represented 41%
from the variance among date palm cultivars. Fruit properties
such as fruit weight, length, size, total sugars, SSC, tannins
and fibers content represented 31% from variance. (Ismail

et al. 2008 and Rizk et al. 2007). Physical and chemical
characteristics of date palm fruits depending on up cultivars
and environmental conditions (Mohamed et al. 2004).

Moreover, the chemical compositions of 8 date’s cultivars
from different areas of Upper Egypt were evaluated.
Total sugars content ranged from 73.65% to 81.77% for
dry cultivars and from 75.10% to 87.27% for semi-dry
cultivars. Non reducing sugars (41.85%-46.52 %) were
the dominant sugars of dry cultivars, while reducing
sugars (71.83%- 79.08%) were present in high amounts
in the semi-dry cultivars (Youssef et al 1999).

The aim of this work is to survey and evaluation of date
palm cultivars under toshky conditions to know the suitable
cultivars to grow and product under these conditions.

MATERIALS AND METHODS

The present study was carried out during the two successive
seasons of 2011 and 2012 on evaluate vegetative growth,
physic  al and chemical fruit properties of some date
palm cultivars grown under the conditions of Toshky,
Aswan Governorate, Egypt. These cultivars are classified
and nominated according to their moisture content

into two groups as follows: a- dry date palm cultivars
(Sakkoty, Bartamoda, Gondela, Malkaby and Balady)

b- soft date palm cultivars (Sokkary and Barhee).

Each cultivar was represented by 6 palms in three replication.
The palms of about ten years old grown on sandy soil. The
experimental palms were propagated with tissue culture and
irrigated by (650 ppm).The palms were similar in vigor and
received the same orchard management. The inflorescences
of the trees under this study were manually pollinated by one
source of pollen. The yield of Sakkoty, Bartamoda, Gondela,
Malkaby and Balady trees (dry date palm cultivars) were
harvested through the first half of September, while Sokkary
and Barhee (soft date palm cultivars) were harvested through
the first of August and the first half of July, respectively
during the fruit ripening stage. Three fully grown leaves per
tree were examined for leaf length, number of leaflet per leaf,
leaf base zone width, spine zone length and trunk diameter.

For fruit properties fifty fruits were randomly taken from
each palm. Physical properties of fruits were determined
at the peak of the “full color” stage. Average weight

of fruit, flesh and seed and fruit dimensions. Chemical
properties of fruit juice (ten date fruits from each palm
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tree were cut into pieces after omitting seeds. 50 gram
portion was blended in 100 ml distilled water using special
electric mixer, then filtered and the filtrate was taken for
analysis) were determined as outlined by A. O. A. C. (1995)
including moisture percentage, sugars (total, reducing and
non-reducing sugars) and soluble solids content (SSC) in
fruit juice was estimated using a hand refractometer.

All collected data were subjected to statistical analysis
according to the procedure reported by Snedecor and Cochran
(1980). Treatment means were compared using the Duncan
least significant range (Duncan, 1955) at the 5 percent

level of significance in both seasons of experimentation.

Date palm fruits obtained from the present study were
numerically ranked according to some of the points (units)
based on the rank number given to each fruit chemical
and physical property. The maximum comprehensive

total of points was defined to be a hundred points (Mousa,
1981 and Bakr et al., 1985). The hundred points were
distributed as follows: 20 points for the average fruit yield
per palm, 20 the average bunch weight, 20 the average
fruit weight, 20 the average total sugars, 10 average

leaf length and 10 the average fruit flesh weight.

Generally, the fruits of a cultivar that surpass other fruits

in a fruit parameter such as average fruit weight will be
assigned the maximum points assigned to this parameter.
For example, if the cultivar (X) recorded the maximum for
fruit weight, it will take 10 points or units, while the fruits
of the others will take points relative to this maximum. This
can be calculated according to the following equation:

Points of cultivar (a) = (fruit weight of
(a)/fruit weight of (X) * 10

Thus, fruits of all studied cultivars can be ranked in the same
way. This can be followed for the measurements obtained
for the physical and chemical properties of studied fruits.

RESULTS AND DISCUSSIOND
I- Vegetative growth parameters:

Data presented in Table (1) show the average number
of leaves per palm/year, leaf length, number of leaflet
per leaf, leaf base zone width, spine zone length and
trunk diameter during 2011 and 2012 seasons.

1- Number of leaves per palm/year:

Results of the two seasons revealed that, in respect to
dry date palm cultivars, Sakkoty and Bartmoda cultivars
gave the highest number of leaves per palm/year in the
two seasons. Regarding to soft date palm cultivars there
were no significant differences between Barhee and
Sokkary cultivars during 2011 and 2012 seasons.



2- Leaf length (m):

It is clear from data in Table (1) that no significant
differences between dry date palm cultivars but Gondela
and Mlakaby cultivars gave the highest leaf length as
compared with other cultivars in the first and second
seasons, respectively. Barhee (soft date palm cultivar)
gave the highest leaf length as compared with Sokkary
cultivar in the first season but no significant differences
between them in the second season n this respect.

El-Bakr (1972), Sewy and Karama date palm cultivars

lie under the group of short leaf cultivars. Oawshingbeat,
Tagtaggt and Ghazal strains lies under the medium leaf
cultivars, while the Freahy date palm cultivar lies under
long leaf cultivars. Osman (2007) found that leaf length
of Sakkoty date palm cultivar ranged between 206 - 216
cm. Rizk and Nahed, (2006) found that the Freahy cultivar
the highest significant values regarding leaf length.

3- Number of leaflets per leaf:

Data presented in Table (1) indicated that significant
differences in number of leaflets per leaf among the studied
cultivars. Concerning dry date palm cultivars, Malakaby
followed by Gondela cultivars gave the highest number

of leaflet per leaf as compared with other dry date palm
cultivars in the first and second seasons. Regarding soft
date palm cultivars, Sokkary cultivar gave higher number
of leaflets per leaf than Barhee cultivar in the two seasons.

In the respect, Abdella (1979) found that number
of leaflets per leaf was greatest in Helwa (114-116
leaflets) and Sayer (97 leaflets). Leaflets of Samany,
Barhee and Sayer were longer and narrower (53-

55 cm in length and 2.3-2.5 cm in width)

4- Trunk dia meter (m):

Results in Table (1) indicated that there is no significant
difference in trunk diameter among the studied cultivars in
both seasons. Malakaby (dry date palm cultivar) gave the
highest trunk diameter as compared with other cultivars,
while Sokkary (soft date palm cultivar) gave higher

trunk diameter than Barhee cultivar in both seasons.

5- Leaf base zone width (cm):

Data presented in Table (1) clearly indicated that the
leaf base zone width was not significant among the
studied cultivars. Malakaby cv. gave the highest width
of leaf base zone as compared with other dry date

palm cultivars in the first and second seasons. While
Barhee (soft date palm cultivar) gave width of leaf base
zone higher than Sokkary cultivar in both seasons.
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6- Spine zone length (m):

Noticeable is that spine zone length was not significant
differences between dry date palm cultivars in both
seasons. Gondela cultivar gave the highest spine zone
length as compared with other cultivars in the two seasons.
However, data show that spine zone length significant
differences between soft date palm cultivars in the second
season only. Barhee cultivar gave higher spine zone length
than Sokkary cultivar in the second season, Table (1).

Rizk and Nahed, (2006), found that spine zone length,
Ghazal and Karama strains gave the least values.
Regarding leaf base zone width, the Freahy cultivar
significantly gave the least values, whereas the
Oashingbeal gave the highest significant values.

II- Yield per palm (kg):

Data presented in Table (2) indicated that no significant
differences on yield per palm among the studied
cultivars. Regarding dry date palm cultivars, Bartamoda
cultivar gave the highest yield as compared with other
dry date palm cultivars in both seasons. Sokkary (soft
date palm cultivar) gave the highest yield per palm in
the first season. While, Barhee (soft date palm cultivar)
gave the highest values in the second season.

According to Rizk and Nahed, (2006) found that Sewy
cultivar gave the highest yield followed by the strain
Ghazal, while the strains Karama and Tagtaggt showed
the lowest significant values in both seasons.

II1- Bunch weight (kg):

Concerning the bunch weight, the obtained results
indicated that there were significant differences between
studied cultivars during the first season only. Bartamoda
cultivar gave the highest bunch weight, while, Balady
(Maghal) gave the lowest bunch weight as compared
with other dry date palm cultivars. In the second

season there were no significant differences among all
dry date palm cultivars in bunch weight. Regarding

soft date palm cultivars there were no significant
differences in this respect in both seasons, Table (2).

These results are in agreement with what El-Makhtoune
and Abdel-Kader (1990), mentioned in this regard,

they stated that the average bunch weight ranged from
4.22 to 34.40 kg according the date palm cultivar.

[1I- Fruit physical and chemical properties:
A- Fruit physical properties:
1- Fruit length (cm):

Concerning the fruit length in table (2) the results
indicated that, there were significant differences among
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the studied cultivars in both seasons. Gondela (dry date
palm cultivar) gave the highest fruit length in the two
seasons. However, Balady (Maghal) gave the lower
values in fruit length as compared with other dry date
palm cultivars in the two seasons of this study. On the
other side, there were no significant differences between
soft date palm cultivars in both seasons in this respect.

Generally, these results are in harmony with those
obtained by Habib et al. (1984), Hussein et al. (1984),
Al-Ghamdi (1996) and Hussein et al. (2001), they
noticed that highly significant differences in fruit length
among cultivars in most of fruit characteristics.

2- Fruit diameter (cm):

It is noticed from the results in Table (2)
that during two seasons, the fruit diameter
exhibits similar trend as the fruit length.

These results agreed generally with those found by Hussein
and Hussein (1982) and Nour et al. (1986) on dry varieties
under Aswan conditions, while Hussein et al. (2001) on
different varieties under conditions of Siwa Oasis.

3- Fruit weight (g):

Regarding the fruit weight in Table (2) the results indicated
that there were significant differences among the studied
cultivars. The higher values were observed with Bartamoda
as compared with comparable values obtained from other
dry date palm cultivars in both seasons. On the other side,
Sokkary (soft date palm cultivar) gave the highest fruit

weight as compared with Barhee cultivar in the two seasons.

Rizk et al. (2006) reported that the maximum values
of physical characteristics of fruits were found in
Siwy cultivar, while the lowest values were found in
Freahy cultivar. In this concern, Selim et al. (1968)
found variable results dealt with Siwy cultivar.

4- Flesh weight (g):

Concerning the flesh weight, the results indicated that

it was significant differences among studied date palm
cultivars during the two seasons. Bartamoda cultivar
gave the highest flesh weight as compared with other dry
date palm cultivars in both seasons. On the other hand,
Sokkary (soft date palm cultivar) gave the highest flesh
weight than Barhee cultivar in the two seasons, Table (2).

5- Seed weight (g):

The results in Table (2) indicated that significant differences
in seed weight among the studied cultivars in both seasons.
Balady (Maghal) gave the lowest weight of seed as
compared with other dry date palm cultivars in the two
seasons. While seed weight of soft date palm cultivars did
not significantly differences in both seasons of this study.

However, Barhee cultivar gave the lowest seed weight
as compared with Sokkary cultivar in the two seasons.

Rizk et al. (2006), reported that the highest values of seed

weight was found in Siwy cultivar, while the lowest values
were found in Freahy cultivar. In this concern, Selim et al.

(1968) found variable results dealt with Siwy cultivar.

6- Flesh percentage (%):

Data presented in Table (2) indicated that significant
differences in flesh percentage among the studied
cultivars in the second seasons only. Bartamoda (dry
date palm cultivars) gave the highest flesh percentage,
while Balady (Maghal) cultivar show the lower values in
flesh percentage as compared with other dry date palm
cultivars in the second season. On the other hand, no
significant differences between the two soft date palm
cultivars in this respect during 2011 and 2012 seasons.

B- Fruit chemical properties:
1- Moisture content (%):

Data presented in Table (3) indicated that significant
differences in moisture percentage among dry date palm
cultivars in the first season only and soft date palm cultivars
in the two seasons. Concerning dry date palm cultivars,
moisture percentage of fruits ranged from 15 to 19.98%.
While soft date palms cultivars, moisture percentage of
fruits ranged from 42.73 to 63.67%. Selim et al. (1968),
found variable results dealt with Siwy cultivar.

2-Soluble solids contents (SSC %):

The results in Table (3) indicated that significant
differences in soluble solids content among the studied
cultivars. Concerning dry date palm cultivars Bartamoda
cultivar gave the highest soluble solids content, while,
Balady cultivar (Maghal) gave the lowest soluble solids
content as compared with other dry date palm cultivars.
On the other side, significant differences were found
between soft date palm cultivars. Sokkary cultivar

gave higher percentage of soluble solids content than
Barhee cultivar in the first and second seasons.

Generally, differences between the all cultivars were
significant; these findings are in agreement with those of
Selim et al., (1968) who reported that total soluble solids
of dry date fruits ranged from 45-60%. While Hussein and
Hussein (1982) reported that the total soluble solids of
Sakkoty fruits ranged between 64.20 and 70.30. Nour et al.,
(1986) found that total soluble solidsof some dry date palm
fruits ranged between 54 and 63.1%. Al-Ghamdi (1996)
showed that significant differences among cultivars in total
soluble solids. Hussein et al. (2001) who reported that total
soluble solids of dry date fruits ranged from 13.7-19.8%,



semi-dry date palm cultivars ranged from 22.67-28.83%
and soft date palm cultivars ranged from 41.50-66.10%.

3- Total sugars (%):

Data presented in Table (3) indicated that significant
differences in total sugars content among the studied dry

and cultivars in the two seasons. Bartamoda (dry date palm
cultivars) gave the highest total sugars content as compared
with other dry date palm cultivars. Concerning soft date
palm cultivars, Sokkary cultivar gave the highest total sugars
content than Barhee cultivar in the first and second seasons.

Many other studies reported that total sugars content of fruit
in some of date palm cultivars on dry weight basis. Hussein
and Hussein, (1982) reported that total sugars content of
fruit ranged between 55.99 to 58.89% for Sakkoty fruit.
Hussein et al. (2001) reported that total sugars of fruit
ranged between 51.45-56.10%, 53.64-56.50% and 36.30-
60.20% of (dry date palm cultivars), (semi-dry date palm
cultivars) and (soft date palm cultivars), respectively.

4- Reducing sugars (%):

The results in Table (3) indicated that significant differences
reducing sugars among the studied cultivars. Fruits of
Gondela (dry date palm cultivars) gave the highest reducing
sugars content as compared with other dry date palm
cultivars in both seasons. However, Sokkary cultivar (soft
date palm cultivar) gave reducing sugars content higher
than Barhee cultivar in the first and second seasons.

5- Non-reducing sugars (%):

Concerning the non-reducing sugars content, the obtained
results indicated that there were significant differences
among dry date palm cultivars in the first and second
seasons and between soft date palm cultivars in the first
season only. fruits of Bartamoda cultivar (dry date palm
cultivars) contain the highest non-reducing sugars content
as compared with other dry date palm cultivars in both
seasons. While fruits of sokkary cultivar recorded non-
reducing sugars higher than Barhee cultivar in the first
season only but no significant differences between the two
cultivars were found in the second season in this respect.

V- The final evaluation:

Data in table (4) clearly indicated that Sokkary (soft date
palm cultivars) was recorded the highest units in bunch
weight and yield, followed by Barhee (soft date palm
cultivars), while Gondela (dry date palm cultivars) was
recorded the lowest units in this respect. Concerning total
sugars percentage, Bartamoda (dry date palm cultivars)
recorded the highest units in total sugars percentage, but
Barhee (soft date palm cultivars) was recorded the lowest
units in this respect. Regarding fruit weight, Bartamoda
followed by Gondela (dry date palm cultivars) recorded the
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highest units in fruit weight, while Sakkoty (dry date palm
cultivars), was recorded the lowest units in fruit weight.

On the other side, leaf length, Barhee cultivar was recorded
the highest units in leaf length followed by Sokkary (soft
date palm cultivars). However, Bartamoda (dry date palm
cultivars) followed by Barhee (soft date palm cultivars)
was recorded the highest units in flesh percentage. Finally,
Sokkary and Barhee (soft date palm cultivars) were the
best soft date palm cultivars and the addition of common
of all dry date palm cultivars under conditions of Toshky.
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Tables:

Table (1): some vegetative growth parameters of the date palm cultivars studied at Toshky during 2011 and 2012 seasons.

Cultivars Number of Leaf length | Number of Trunk Leaf base zone | Spine zone
leaves/palm (m) leaflet/leaf | diameter (m) width(cm) length(m)
Dry cultivars:
Sakkoty 34.67A 292A 1243 B 09733 A 12.00 A 1.00 A
Bartamoda 33.00 AB 298 A 129.0 B 0.9833 A 12.02A 0.97 A
Gondela 30.33C 3.07A 1303 A 0.9600 A 12.33A 1.10 A
Malakaby 30.67 BC 3.00A 133.0A 1.0233 A 1233 A 1.07 A
Balady 30.61C 297A 130.1A 0.9700 A 12.01 A 0.99 A
Soft cultivars:
Sokkary 90.00 A 4.07B 2140 A 1.6500 A 18.00 B 1.30 A
Barhee 90.33 A 417 A 194.0 B 1.6000 A 20.00 A 1.50 A

The second season

Dry cultivars:

Sakkoty 35.00 A 3.00 A 12433 C 0.9766 A 11.00 A 1.00 A
Bartamoda 34.00 AB 3.01 A 127.70 BC 0.9733 A 11.67 A 0.98 A
Gondela 31.33 BC 299A 130.00 AB 0.9800 A 11.67 A 1.07 A
Malakaby 30.00 C 3.10A 133.67 A 1.0300 A 13.00 A 095 A
Balady 30.09C 3.00A 127.00 BC 0.9700 A 11.69 A 097 A
Soft cultivars:

Sokkary 90.00 A 4.10A 212.67A 1.64 A 19.00 A 1.32B
Barhee 90.33 A 413 A 196.00 B 1.59 A 20.00 A 1.52 A

Table (2): some fruit physical properties of the date palm cultivars studied at Toshky during 2011 and 2012 seasons.
Fruit Flesh Seed

Cultivars Yield (kg/ diameter weight | weight Flesh
palm) ) @ @ percentage

Dry cultivars:

Sakkoty 69.03 A 7.7 AB 1.66 C 1.78 C 7.40 C 6.43C 1.05B 87.00 A
Bartamoda 78.03 A 8.7A 2.02B 2.02B 1129A 1081A 1.02B 95.77 A
Gondela 60.03 A 6.7B 231A 231A 1081A  9.53B 1.31 A 88.40 A
Malakaby 63.00 A 7.0 AB 2.12AB |2.12B 10.06 B 8.59B 1.31A 8530A
Balady 56.40 A 470 C 1.54D 1.69 D 470D 3.70 D 1.00 B 7872 A
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Cultivars

Yield (kg/

palm)

Bunch
weight

Fruit
diameter

Flesh
percentage

Soft cultivars:

(kg)

(cm)

Sokkary 96.00 A 10.3 A 3.80 A 3.13A 20.10 A 17.81A  2.12A 88.67 A
Barhee 9297 A 103A 3.88A 2.77A 1591 B 1437B 1.45A 90.33A
The second season

Dry cultivars:

Sakkoty 72.00 A 8.0A 1.73C 1.73C 7.42C 6.19C 1.15AB | 83.53B
Bartamoda 78.03 A 87A 1.97B 1.97B 11.54 A 10.63A 099B 9343 A
Gondela 63.00 A 7.0 A 235A 235A 11.00AB 9.89AB 127A 88.63 AB
Malakaby 72.00 A 8.0A 2.04B 2.04B 9.63 B 8.53B 1.36 A 85.87 AB
Balady 64.80 A 54A 1.66 D 1.60 D 4.77D 3.74D 1.03C 78.41C
Soft cultivars:

Sokkary 102.7 A 10.67 A 3.77A 3.17A 20.50 A I8.11A  239A 87.53 A
Barhee 1103 A 10.3 A 3.87A 3.00A 1593 B 1445B 1.48 A 89.97 A

Table (3): some fruit chemical properties of the date palm cultivars studied at Toshki during 2011 and 2012 seasons.

Cultivars

Moisture
content (%)

Total sugars

(%)

Reducing
sugars (%)

Non-reducing
sugars (%)

The first season

Dry cultivars:

Sakkoty 18.00 A 59.60 C 5543 C 24.87B 30.57B
Bartamoda 15.00 B 62.87 A 59.33A 24.80 B 3453 A
Gondela 19.00 A 58.83C 55.00 C 26.87 A 28.13 C
Malakaby 18.00 A 61.27B 58.13B 2390 C 3423 A
Balady 19.98 A 53.13D 50.00 D 23.00 D 27.00 D
Soft cultivars:

Sokkary 4233 B 49.40 A 40.80 A 27.50 A 1330 A
Barhee 63.67 A 44.00 B 30.00 B 20.90 B 9.10B

The second season

Dry cultivars:

Sakkoty 17.77 A 59.27C 5547B 2483 B 30.63 B
Bartamoda 15.00 A 63.27A 59.13A 2473 B 3440 A
Gondela 18.77 A 58.93 C 55.10 B 26.27 A 28.83 C
Malakaby 18.33 A 61.00 B 56.57B 23.83C 3273 A
Balady 19.90 A 52.17D 51.12C 23.12D 28.00 C
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Moisture Total sugars Reducing Non-reducing

Cultivars content (%) (%) sugars (%) sugars (%)

Soft cultivars:

Sokkary 46.67 B 49.50 A 41.53 A 27.67 A 13.87 A
Barhee 63.67 A 4443 B 30.60 B 20.83 B 9.77A

Table (4) The evaluation units of some date palm cultivars grown under Toshky conditions.

Total

Characters Bunch susars Flush General
weight (kg) (‘,’DA) ) weight (g) | length (m) | percentage evaluation

Units specified 20 20 20 20 10 10 100
Dry cultivars:

Sakkoty 14.9 14.9 18.6 6.4 7.1 9.0 71.0
Bartamoda 16.5 16.8 19.9 9.9 7.2 10.0 80.3
Gondela 13.0 13.0 18.5 9.4 7.3 9.4 70.6
Malakaby 14.3 14.3 19.3 8.5 7.3 9.0 72.7
Balady 14.0 14.1 16.0 8.3 7.2 9.2 68.8
Soft cultivars:

Sokkary 20.0 20.0 13.8 17.5 9.8 9.3 90.5
Barhee 19.7 19.7 10.2 13.7 10.0 9.5 82.8
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ABSTRACT

The phyllotaxis phenomenon for certain date-
palm (Pheenix dactylifera L.) was not deeply and
thoroughly studied. Indeed, our purpose aims to
confirm some phyllotaxis hypothesis for seven
Algerian date-palm varieties. Using an empirical
method, we have studied the phyllotactic variability
based on biometrical measures of date-palm
trunk. The study shows that for the divergence
angle, orthostical distance and parastichy’s

slope in each contact parastichy matters in their
phyllotactic modeling. The results confirm an
intravarietal difference in the phyllotaxis of the
seven studied varieties. The particular concluded
remark is that the thirteenth parastichy of

Itima variety become orthostic, which give the
specific aspect (overlaid leaves) on the corona.

Keywords: Phyllotaxis, Contact Parastichy,
Phoenix dactylifera, Algerian date-palm.

INTRODUCTION

The date palm’s phyllotactic systems did not receive enough
attention for in-depth study of Pheenix Dactylifera L., There
are few studies treating this subject, especially for the

local varieties in Arab countries. Our study comes to check
some hypotheses about the determinants of the phyllotactic
systems for seven varieties of Algerian date palms.

With an empirical method, we aim to show the variability in
phyllotactic systems, relying on a biometric measurements
on the trunk of the palm, considering so that the

divergence angle, the distance between orthostics, and

the parastichy’s slope in each contact parastichy which
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matters in modeling phyllotactic systems. The results
confirm an intervarietal difference in the phyllotatic
structure of the studied varieties. The particular concluded
remark is that the 13th parastichy of Itima variety become
orthostic, which give the specific aspect on the corona.

Our research paper is structured as following. First, a
brief look at the conception evolution in the theoretical
research of phyllotaxis. We focus after that on the
phyllotactic systems of the palm, particularly, of the date
palm. At second, we explain the methodology as well

as experimental and modeling method used. Finally, we
present and discuss the most important results obtained.

An Overview of Theoretical Framework
of the Phyllotactic Systems

The phyllotaxis is currently considered as a multi-
disciplinary with different methodologies. Guerreiro
(1995) deduced its applications as a physical system

and mathematical framework used in modern theoretical
studies of phyllotaxis. The origins of the theoretical studies
are relates to the work of Arthur Church (1904) who
framed and theorized the phyllotaxis with mathematical
approach. He has relied on the previous famous works of
Bravais brothers with their descriptive approach. Every
research had treated the simplest pattern of phyllotaxis.

The beginning of the in-depth studies coincide with the
studies of the apical meristems structure where with studying
the activity of this latter, we can understand the leaves’
positions on the stem. The Plantefol theory (1947) has given
a comprehensive approach of the apical meristem activity.

In modern approaches, Roger Jean’s works are considered as
the leading thesis in the modern theory. He presented several
mathematical models in the last half century, and in-depth

studies in apical activity (Jean, 1983), methodological studies
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used for plant biology and phyllotaxis (Jean, 1986) and some
surveys in this area (Jean, 1995), and provided with Irvin
Adler (Adler et al., 1997) a historical study in phyllotaxis.

Modeling Systems for the
Phyllotaxis of Date Palm

The first studies had focused on oil palm phyllotaxis,
relying on the above-mentioned works. Among these
studies, was the study of Henry (1955), using the Plantefol’s
model for his descriptive study of oil palm phyllotaxis
(Elais geinesis) considering the unique helix hypothesis.
Rees (1964) present an in-depth study on the role of
organizing apical meristem on phyllotaxis formations

for Elais geinesis. Thomas et al. (1969) and on the

same species, propose the equivalent phyllotaxis index
(EPI) to explain fronds position on oil palm’s trunk.

The study of Ferry (1998) comes to highlight the

date palm phyllotaxis (Phoenix dactylifera L.) and is
considered as the first study of the impact of the leaves
shape characteristics on its phyllotaxis system where it
has concluded that there are several models of the date
palm using various methods. In contrast, Elhoumaizi et
al. (2002) present a geometrical study of phyllotaxis,
defining the divergence angle between fronds and its role
in phyllotaxis systems and the phyllotactic variability.
Moreover, Dror and Shimshoni (2009) suggest a study of
the reconstruction of three-dimensional phyllotactic system
for the date palm using modern techniques of simulation.

METHODOLOGY

In this study, we have adopted a biometric approach
and we have acquired 5 895 measures on seven (07)
date palm varieties located in the region of Biskra
(Ziban oasis) which is considered as the most important
region of the palm in Algeria. Three palm trees were
chosen for each variety. In each palm tree, we have
relied on four different measurements on the trunk that
reflect the fronds positioning relative to each other.

Our study tries to find the possible relationships
to consider a conceptual phyllotactic structure
proving the following two hypotheses:

Hypothesis 1: The phyllotactic structures of date palm
varieties differ according to their measurements.

All measurements (described later) differ in the selected
seven varieties in our experience, which confirms the

variability in the phyllotactic structure of the date palm trunk.

Hypothesis 2: The Itima represents a special
case according to the parastichy slope.
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We have note in the studied phenomenon that the contact
parastichy differs in its parastichy slope from one to
another (from 13, 8, 5 and 3). Furthermore, only the 13th
parastichy in the case of Itima turns into an orthostic.

Variables

The studied phenomenon depends on the variable of
diversity of phyllotactic forms as the dependent variable
describing our phenomenon. The numeric values for this
variable reflect the order of studied varieties as follows:

1. Deglet-Nour
Ghars
Mech-Degla
Itima

Safraye
Zogar-Mogar
Tati-Bent-Nouh

Nk

While four parameters (measurements) taken as variables
explains the diversity of phyllotactic forms. These
parameters (measurements) are regrouped in two kinds of
measures. The direct one including the distance between
the orthostics and the helix height, and the indirect one
which include the divergence angle and helix slope.

The distance between the orthostics (A): It is the vertical
distance between the two fronds in a same parastichy (cm).

The helix height (B): Is the height of helical unit (cm).

The slope helix: Calculated by the distance between the
orthostics (A) and the distance between the two fronds in
same parastichy (F) expressing the relationship as following:

a = cos 1 (A/F)

The divergence angle: Calculated by the twice
distance between the orthostics (A) and the
radius (r) expressed as following:

8=A/r

The figure 1 shows the various
measurements in our experience.

The Model

The nature of the dependent variable in this phenomenon
(diversity of phyllotactic forms) is a qualitative and
taken seven value reflect the seven varieties studied.

We use for that the probabilistic modeling (the Logit
Model) which as appropriate modeling kind for our
variables case, presented by the following formula:



PrlE(Y =k

X)=aX+e€

Where Xi indicates the above measurements, relying on
two statistical tests, the adjusted correlation coefficient
and of course using the null hypothesis test p-value.

RESULTS AND DISCUSSION

The experiment confirms null-hypothesis test where
the model is represented in the following formula:

028 053
601) & — (.05) A—
; R2=0.97P<0.0001

This model is significant, with a strong correlation
between the different variables (Xi) and diversity
variable, and each variable separately has a very
significant effect with lower p-value, which confirms
the null-hypothesis for each variable (see Table 1).

The two first graphs (see Figures) show an inverse
relationship between the divergence angle and slope
helix (Figure 2) and as well as the distance between
the orthostics and the slope helix (Figure 3).

The latter shows clearly the inverse relationship of the
various helixes. We can even notice the discrepancy between
the various helixes. As Figure 2 shows an exceptional
gathering where the divergence angle and slope helix is a
large, specific to Deglet-Nour variety where 8th parastichy
have a great divergence angle and slope helix. To prove our
first hypothesis that relies on the variability of the phyllotactic
structures of date palm and from their significance of

results, we suggest the graphics (Figure 4 and 5).

Based on the three basic parameters, we have a clear contrast
between the various phyllotactic systems of studied varieties,
which clearly illustrate the seven gatherings. Figure 4 shows
the relationship between the divergence angle and the helix
height. Three mixed overlapping gatherings are illustrated
and the same for Figure 5, which shows the relationship
between the orthostic distance and the helix height.

We can denote also in Figure 6, that shows the
divergence angles by varieties, a relative variation for
each variety. We can confirm the difference between
phyllotactic structures in the studied varieties.

The Figure 7 comes to confirm our second hypothesis
showing the slope helix for the studied varieties, and
indicates that the fourth variety (Itima) is characterized
by the presence of a vertical parastichy (90°), which
represents the 13th parastichy in contrast of the rest.
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This feature could be observed clearly in this variety where
the 13th parastichy represent an orthostic on the trunk as
well as on the corona, which make it distinct variety among
others with regular spaces between parastichies on the
corona that resulted from the vertical overlaying of fronds.

CONCLUSION

As result of this study, we can conclude that the phyllotactic
systems of the date palm (Phoenix dactylifera L.) vary
among varieties. The experience was conducted on seven
Algerian date palm varieties. Through some biometric
measurements of the phyllotaxis, the modeling has allowed
us to show the variability in phyllotactic structures. While,
this study calls for several perspectives including more
varieties, relying on the palm corona, and focusing on

the physiological aspects of apical meristem activity.
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Table 1. The Gretl output for the multinomial logit based on the experimental matrix

Logit Model, for n=5895 Observatlons, Dependant Variable = Var = {1,_,3 4.5,6,7}

Height of Helical Unit (B) -0,005127 0,0002242 -22,8661 <0,00001

Ortostical Distance (A) -0,093862 0,0056447 -16,6284 <0,00001 oot
Slope Angle (a) -0,038982 0,0014744 -26,4376 <0,00001 Rk
Divergence Angle(B) -0,028524 0,0012188 -23,4023 <0,00001 S
Residuals Sum Square 1263,296 Sdt. Div. Reg.  0,563534
R2 0,9727S02 Adjusted R2 | 0,972675
F(5,3978) 28349,72 p-Value (F)  0,000000
Schwarz Criteria 6770,991 Hannan-Quinn  6750,692
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ABSTRACT

Date palm diseases is rising as an important concern
during the last decades. The fungal pathogens

of date palm are considered as the most serious
problem causing significant reductions of growth,
development, and production of date palm.
Recently, in Iraq, several fungal pathogens have
been isolated from heavily infected date palm leaves
exhibiting symptoms of leaf spot; most abundantly,
different species of Nigrospora. The present study
was aimed at the characterization of these two
Nigrospora species, isolated from different cultivars
of date palm, based on morphological, molecular
and pathological characteristics. In the current
study, the identity of both Nigrospora species have
been revealed to be as N. oryzae and N. sphaerica
on the basis of their morphological characteristics
and molecular analysis of the Internal Transcribed
Spacer (ITS) region. Results showed that both
pathogens were found to be true pathogens on
different date palm cultivars. Compared to N.
Sphaerica, N. oryzae was more aggressive on the
following cultivars: Al-Sayer, Hillawi, Zahdi, Leloy
and Kantar. After 30 days post-inoculation, the
overall average lesion diameter was 1.85 cm in
response to the artificial infection with N. oryzae,
whereas infection with N. sphaerica produced 1.42
cm lesions. Al-Sayer cv. was the most susceptible,
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among the tested cultivars to both Nigrospora
species, the lesion diameter was 2.50 cm, in contrast
with cv. Leloy, 1.10 cm, which showed the lowest
level of susceptibility . The extracellular enzymatic
activity of both pathogens revealed that N. oryzae
surpassed N. sphaerica in the production of
cellulase and protease enzymes; whereas, lipase
enzyme activity was absent in both fungi. The
high enzymatic activity and virulence of N. oryzae
on different date palm cultivars were approved

in contrast with the species of N. sphaerica.

Keywords: Date palm, Enzyme activity, Leaf spot
disease, Nigrospora oryzae, Nigrospora sphaerica

INTRODUCTION

Date palms (Phoenix dactylifera L.) are monocotyledon,
dioecious plants, and one of the most cultivated palms around
the world (Abass, 2013a). Date palm trees are cultivated

in different regions worldwide, especially in Middle East,
North Africa, Central and North America, Southern Europe,
Pakistan and India (Zaid, 2002; Alshahib and Marshall,
2003). World production of date is estimated to exceed 7.5
million tons in 2009; the Arabian Peninsula contributes over
one third of world total dates production (FAO, 2011).

Dates are well known as a good source of energy attributed
to their rich content of nutrients, mostly carbohydrates
and dietary fibre, certain essential vitamins and minerals
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such as iron, potassium, calcium and low level of sodium
and fats (Thabet et al. 2010; Dayani et al., 2012).

Many bacterial, fungal and other pathogens have been well
studied on date palm; fungal pathogens are considered as
one of the most serious pathogens and cause a significant
reduction in date palm growth, development and
production (El-Hassani et al., 2007; Abass et al., 2013).

Different species of the genus Nigrospora have been
isolated and identified as a true endophytic pathogen
on numerous plants. For examples, The species of

N. oryzae (Berk and Broome) Petch is hosted by rice
(Rice grain spot disease) and maize (Maize root rot)
(Mew and Gonzales, 2002; Saunders and Kohn, 2008).
Whereas, N. sphaerica (Sacc.) Mason has been isolated
from decayed banana fruits (Esposito et al., 1962) and
spotted leaves of blueberry plants (Wright ez al., 2008).

Both of these two Nigrospora species were reported to infect
and cause disease in date palm. Abass et al. (2006) were able
to isolate and identify the species of N. oryzae from heavily
infected date palm leaves with leaf spot disease in 2006, and
in 2011-2012 they reported the species of N. sphaerica as

a true pathogen of date palm trees which exhibited severe

symptoms of leaf and stem spot diseases (Abass et al., 2013).

The present study aimed at the separation of these
two species of Nigrospora genus according to
their morphological, molecular and pathological
levels on different cultivars of date palm.

MATERIAL AND METHODS
1-Fungal isolates

N. oryzae and N. sphaerica were isolated from heavily
infected date palm leaves with spot symptoms, most leaves
were collected from cvs. Al-Sayer and Hillawi. The isolation
was conducted on a Potato Dextrose Agar (PDA) medium
supplemented with chloramphenicol at 25 ° C according

to Abass et al. (2013). Briefly, heavily infected leaves of
date palm were brought to the laboratory and sectioned

into small pieces of 1-2 cm2, and sterilized with sodium
hypochlorite (10% of commercial chlorox), subsequently
rinsed in distilled water and placed on PDA plates.

2-Morphological identification of
N. oryzae and N. sphaerica

The hyphae and conidia were examined in 7-d old colonies
grown on PDA plates. The morphological identification was
performed according to Matsushima (1975). Specimens
were examined using a Zeiss AxioLab compound optic light
microscope (AxioLab.Al, Fisher Scientific, Germany).
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Micrometric data was based on measurement of 100
individual spores, hyphae and conidiogenous cells.

3-Extraction and purification of fungal DNA

The procedures used for fungal genomic DNA extraction,
purification and ethanol precipitation were according to
Zolan and Pukkila (1986). Briefly, a single-spore cultures
were placed on Potato Carrot Agar (PCA) medium at 25

°C for 7 days. The mycelium and conidia were collected
(approximately 10 g) and ground with liquid nitrogen at room
temperature, then extracted with 600 pL extraction buffer [1%
hexadecyltrimethylammonium bromide, 0.7 M NaCl, 50 mM
Tris-HCI (pH 8.0), 10 mM EDTA, 1% 2- mercaptoethanol],
vortexed and incubated at 60 ° C for 30 min. An equal
volume of chloroform:isomyl alcohol (24:1, v/v) was

added, tubes were then centrifuged 5 min at 13000 rpm. The
aqueous phases were recovered into fresh tubes containing
isopropanol and followed by a second centrifugation for

1 min. The DNA pellets were resuspended in 300 L of

TE buffer [10 mM Tris-HCI (pH 8.0), 1 mM EDTA].

4-Primers description and PCR amplification

Universal primers (ITS1 and ITS4) were selected

for molecular identification of Nigrospora

species. The sequences of primers were: ITS1:

5’: TCCGTAGGTGAACCTGCGG-3’, which
hybridizes at the end of 18S rDNA and ITS4: 5’:
TCCTCCGCTTATTGATATGC-3’, which hybridizes
at the beginning of 28S rDNA (White et al., 1990).
The Polymerase Chain Reaction (PCR) was carried
out in 0.2-mL polypropylene tubes with a total mixture
of 50 YL consisting of a 4 ng of gDNA template, 5
ML of 10x polymerase buffer, 8 uL of dNTPs (1.25
mM), 1 L of Taq DNA polymerase (Roche) and 1 pl
of each primer, and distilled waster up to 50 uL.

The thermal cycler used was equipped with a heated lid
(M. J. Research Inc., Waltham, Massachusetts, USA).
The PCR cycle was set up as follow: 5 min initial
denaturation and enzyme activation at 95°C, followed
by amplification for 35 cycles at 95°C for 1 min, 55°

C for 1 min and 72° C for 1 min with a final extension
at 72° C for 10 min (Rodrigues ef al., 2011).

The PCR products were resolved by horizontal
clectrophoresis in a 2% agarose gel after staining with
ethidium bromide (approximately 0.2-0.5 yg/mL). The
PCR products were sequenced and analyzed by comparison
with all available sequences in the National Centre for
Biotechnology Information (NCBI) (http://www.ncbi.
nlm.nih.gov) using the Basic Alignment Sequence Tool
(BLAST): (http://blast.ncbi.nlm.nih.gov/Blast.cgi).



5-Susceptibility of different date
palm cultivars to the infection
with Nigrospora species

Five date palm cultivars (Al-Sayer, Hillawi, Zahdi, Leloy
and Kantar) were chosen (because of their heavily infection
symptoms of leaf spot) to determine the level of their
susceptibility to the artificial infection with N. oryzae and
N. sphaerica under the laboratory conditions. following

the procedures of Abass et al. (2013) using mycelium plug
inoculation on detached healthy date palm leaves. Briefly,
five pieces of leaves (approximately 1.5 cm in length) per
cultivar were surface-sterilized and rinsed in sterile distilled
water five times. A wound of 0.5 cm diameter and 0.5 cm
depth was made by a sterilized cork borer, and a 0.5 cm
mycelial plug from N. oryzae and N. sphaerica colony
grown on PDA was placed inside the wound and sealed with
parafilm. A sterile PDA plug (0.5 cm) served as a negative
control was used. The inoculated wounded leaves were
placed in 200 mL flasks containing 20 mL sterilised distilled
water and kept at 25°C for 30 days. The development of
symptoms was monitored and the diameters of resulting
necrotic lesions around the wound were measured according
to Bachillor and Ilage (1998). The reisolation of the pathogen
from the inoculated leaves, to fulfil Koch’s postulates,

was conducted on PDA plates as described above. The
current test was repeated twice to confirm the results, the
average of these experiments were considered for analysis

6-Extracellular enzyme analysis

The most important enzymes of both
Nigrospora spp. were assayed as below:

6-1- Cellulase activity

N. oryzae and N. sphaerica were grown on YEPA (0.1 g
yeast extract, 0.5 g peptone, 16 g agar in 1 litre of distilled
water) supplemented with 0.5% (w/v) N-carboxymethyl
cellulose. Each plate was incubated at 25 © C. The plates (9
cm diameter) were flooded with 5 mL of Congo red (0.1%)
and then destained with sodium chloride (1%) for 15 min.
The clear zones around the colonies were measured by
taking the average of three directions on each Petri dish.

6-2- Protease activity

The protease activity of N. oryzae and N. sphaerica was
assayed following the procedures described by Amirrita et al.
(2012) on GYPA medium (1 g glucose, 0.1 g yeast extract,
0.5 g peptone, 16 g agar in 1 litre of distilled water) amended
with gelatine (0.4% w/v). Both GYPA and gelatine were
sterilized separately by autoclaving for 20 min. Saturated
aqueous of ammonium sulphate was used (5 mL/ plate) to
flood the cultures. The saturation of ammonium sulphate

was done by dissolving a 75 g of ammonium sulphate in 100
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mL of distilled water. The clear halo around the colonies
indicating the proteolyitc activity and was measured by
taking the average of three directions on each Petri dish.

6-3-Lipase activity

The procedure of Sierra (1957) was followed to determine
the lipase activity of N. oryzae and N. sphaerica. Briefly, the
medium of Peptone Agar Medium (PAM) (10 g peptone, 5

g NaCl, 16 g agar in 1 litre of distilled water) supplemented
with sterilized Tween 20 at 1% (v/v) was inoculated with
fungal colony plugs of 0.5 cm of tested species and incubated
at 25 ° C. The clear halo indicating the lipase activity.

RESULTS

1-Morphological and molecular
characterisation of Nigrospora species

Both N. oryzae and N. sphaerica were isolated from
heavily infected date palm leaves with spot symptoms,
most leaves were collected from cvs. Al-Sayer and Hillawi
(Fig. 1) .After 7 days of culture on PDA plates, both
species of Nigrospora grew rapidly and produced white
colonies, initially, and then became brown to dark brown
due to the abundance of sporulation (Fig. 2 A and B).

The species of N. oryzae produced a single-cell conidium
of 14 -16 uM in diameter; each conidium was born on
hyaline vesicle at the tip of the conidiophore of 4.5-6.0 uM.
The conidium shape was ranging from spherical to black
subspherical with the hyphae diameter at 7 -9 uM (Fig. 2 C).

The species of N. sphaerica, a single-cell conidium was
produced at the attenuate apex of conidiophores which
were 7-9 UM in diameter, spherical to oblate, solitary, black
with smooth-walled and about 19 -20 uM as a diameter.
The diameters of hyphae were 8 -11 uM (Fig. 2 D).

The results of molecular characterization of Nigrospora
species emphasizing on the Internal Transcribed Spacer
(ITS) region of ribosomal DNA (rDNA) with ITS1 and
ITS4 primers showed that the ITS sequence analysis
had a 99% of identity with a total of ~515 bp for N.
oryzae, and ~500 bp for N. sphaerica (Fig. 3).

On the basis of morphological characterization and molecular
analysis of ITS region, the identity of Nigrospora species
was revealed to be as N. oryzae and N. sphaerica.

2-Susceptibility test of five date palm cultivars
to the infection with Nigrospora species

The results of susceptibility test of five different date palm
cultivars which were Al-Sayer, Hillawi, Zahdi, Leloy

and Kantar, proved the ability of both tested species of
Nigrospora to induce spot symptoms on all tested cultivars
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after artificial inoculation at laboratory. Generally, N. oryzae
was more aggressive species on all detached healthy leaves
of date palm cultivars compared to N. sphaerica (Table 1).
The overall average of lesion diameter was 1.83 c¢cm in leaf
treated with N. oryzae. The symptoms of leaf spot developed
as an oval to spherical shape with a green blackish centre.
Al-Sayer cultivar was the most susceptible among tested
cultivars to the artificial infection with both Nigrospora
species where the lesion diameter was 2.50 cm. In contrast cv.
Leloy showed the lowest level of susceptibility showing 1.1
cm-lesions after 30 days of inoculation; whereas, all tested
cultivars in negative control remained symptomless during
the incubation period up to 30 days post-inoculation (Fig. 4).
N. oryzae and N. sphaerica were consistently recovered from
lesion tissues and reidentified fulfilling Koch’s postulates.

3-Extracellular enzymatic activity
of N. oryzae and N. sphaerica

The two species of Nigrospora spp. were screened for the
activity of their extracellular enzyme, including cellulase,
protease and lipase. Both N. oryzae and N. sphaerica
showed positive results for cellulase and protease enzyme
assay, while no indication for any activity with lipase assay
in Nigrospora species (Table 2, Fig. 5). It’s noteworthy
that N. oryzae was the most active in the cellulase and
protease analysis compared to of N. sphaerica.

DISCUSSION

Date palm is considered as one of the most ancient cultivated
palm trees in the world providing fruit (dates) as a food
source for thousands of years (Sulieman et al., 2012). In
Iraq, date palm cultivation encounters several constraints
among which the wide spread of fungal diseases presenting

a serious threat for growth and development of date palm
(Abass et al., 2006). Several important fungal pathogens have
been isolated and identified as a causal agent of damaging
diseases, including leaf spot disease (Alternaria, Graphiola,
Pestalotia, Microsphaerella and Phoma), inflorescence

rot (Mauginiella scattae), neck bending (Ceratocystis
paradoxa), root rot and fruit rot (4spergillus, Alternaria,
Fusarium and Penicillium) (Al-Juboory, 2005; Abass et

al., 2006; Al-Sheikh, 2009). Most of these diseases have
been concentrated in the date palm orchards nearest to the
river banks, such as Shaat-Al-Arab River in Basra province
where the high level of humidity could contribute to the
spread of these fungal infections (Abass ef al., 2013).

Regarding the disease of leaf spot, several fungal genera have
been isolated and identified as a true pathogen on date palm
in Iraq, including: Alternaria, Pestalotio, Mycosphaerella,
Phoma and Nigrospora (Abass et al., 2006, 2013). Two
different species have been found to be a leaf spot pathogen
which belongs to the genus of Nigrospora. N. oryzae and N.
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sphaerica (Abass et al., 2006, 2013). In the present study,
both species of Nigrospora were successfully grown in vitro
and exhibiting rapid proliferation on PDA plates at 25° C.
However, the morphological examination showed that the
sizes of conidia and conidiophores as well as the hyphae
diameter could be a reliable parameter for discriminating
between these two species. Most importantly, the conidia
diameter which were larger in response to N. sphaerica (up to
20 uM) compared to N. oryzae (up to 16 uM). The molecular
identification with ITS primers (ITS1/4) revealed the identity
of both pathogenic species of Nigrospora. The sequence data
alongside with BLAST search proved the identity (99%) to be
N. oryzae and N. sphaerica thus confirmed the morphological
identification. The Internal transcribed Spacer (ITS) regions
of ribosomal DNA (rDNA) has a great importance in
confirmation of fungal identification; both ITS primers ITS1
and ITS4 were used to amplify these regions which compass
the 5.8S coding sequence situated between large and small
units (White et al., 1990). The ITS sequencing method has
been implied widely for discrimination between many closely
related species belong to the genera of Alternaria, Aspergillus
and Penicillium (Henry et al., 2000; Konstantinova

et al., 2002; Pashley et al., 2012; Abass, 2013b).

The susceptible test showed that the species of N. oryzae
was the most aggressive on all tested date palm cultivars,
compared to N. sphaerica. The most susceptible reactions
were observed with Al-Sayer and Zahdi cultivars, in contrast
with Leloy cultivar which showed the lowest level of
susceptibility for both species of Nigrospora. The high level
of pathogenicity in the artificial inoculation with N. oryzae
on date palm detached leaves could be attributed to the
enzymatic and toxic activity of the pathogen, which might
be higher in the in the species of N. oryzae compared to N.
spaherica. Several toxins have been isolated and identified
from the culture filtrate of Nigrospora, such as lactones,
most importantly; phomalactone which induced water-
soaked lesion of tested leaves (Fukushima et al., 1998).

The degradative enzymes produced by plant fungal pathogens
are crucial factors in the pathogenesis involving several
biological functions such as host specificity, deterioration

of the present study shows positive results of cellulase and
protease activity in the culture media. Both N. oryzae and N.
sphaerica produced cellulase and protease enzymes but the
highest activity was observed in the cultures of N. oryzae.
This variation could be attributed to the level of virulence

of N. oryzae which was more aggressive on all tested

date palm cultivars in contrast with N. sphaerica. It was
reported that the host specificity as well as fungal virulence
could be one of the explanations of the variations in the
enzymatic activity of different plant fungal pathogens such as
Mauginiella scattae, Fusarium moniliforme, F. graminearum
and F. semitectum (Abass, 2005; Ahmad et al., 2006).



No detection of any lipase activity in both species of
Nigrospora when Tween 20 was used as a substrate
for lipase enzyme assay. Numerous published paper
showed the suitability of Tween 20 as an appropriate
substrate for lipase assay in solid medium (Tan ef al.,
2004; Amirita et al., 2012). The negative result of
lipase was reported in different plant fungal pathogens
such as Thialoviopsis paradoxa (Abass, 2005).

CONCLUSIONS

Our results indicated that the morphological characteristics,
based on the diameter of conidia of Nigrospora spp.

are reliable features for fungal identification on the

species level. The morphological characterisation was
confirmed by ITS sequences and proved the identity of

N. oryzae and N. sphaerica. The susceptibility test of
different date palm cultivars revealed higher levels of
virulence of N. oryzae compared to N. sphaerica.

The variation of enzymatic activity of cellulase and
protease between the two species of Nigrospora may
suggest an explanation for the significant differences in
their pathogenicity on date palm detached leaves. The high
level of virulence of N. oryzae could be correlated with the
high enzymatic activity. Further investigations focusing on
toxicological and histological aspects will help to better

understand the nature of pathogenicity of Nigrospora species.
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Fig.2 A. 7 days growing culture of N. oryzae and N. sphaerica on
PDA plate. B. Reverse growth of N. oryzae and N. sphaerica on PDA
plate. C. Microscopic features of N. oryzae . D.
Microscopic features N. sphaerica. Bar 20 ym.



Fig. 3. PCR products of DNA from N. oryzae and N. sphaerica
with ITS primers. Lane 1, Lambda HindIII DNA marker;
lane 2, N. oryzae (515 bp); lane 3, N. sphaerica (500 bp).

The sizes of both fragments were estimated by comparison with

lambda HindIII DNA marker (Gene Ruler) and the computer
program of Photocapt MW software 10.0, Vilber Lourmat.

Control

N. oryzae

Fig. 4. Infection procedure of N. oryzae and N.
sphaerica on date palm detached leaves.
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Fig. 5. Results of different enzymatic activity
of N. oryzae and N. sphaerica.

1. Protease activity: A. N. oryzae, B. N. sphaerica.

2- Cellulase activity : A. N. oryzae, B. N. sphaerica.
3- Lipase activity: A. N. oryzae, B. N. sphaerica.



Tables:

Table 1. Lesion diameter of different date palm cultivars (cm) caused by two species of Nigrospora

Fungal species
Date Palm cultivar

Average of cultivar

N. oryzae N. sphaerica
Al-Sayer 2.90 2.10 2.50a
Hillawi 1.60 1.25 1.40c
Kantar 1.30 1.50 1.40c
Leloy 1.20 1.00 1.10d
Zahdi 2.15 1.25 1.70b
Average of fungal species 1.80a* 1.42b

Means within each column followed by the same letter are not significantly different at
the P < 0.01 level as determined by Duncan’s multiple range test.

Table 2. Extracellular enzyme assay of N. oryzae and N. sphaerica.

Cellulase activity Protease activity Lipase activity
Nigrospora species (mm) ( mm) (mm)

N. oryzac 500 200  + 530 150 + 45.0 - -

N. sphaerica 45.0 100+ 450 100 + 35.0

R.G.: Radial Growth, Z.D.: Zone Diameter, E.A.: Enzyme Activity. + Active; - Inactive.
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ABSTRACT

The Kingdom of Saudi Arabia is among the top
three date producing countries of the world,
producing over a million tons of dates annually
from an estimated 23 million date palms grown
in over 172,000ha accounting for 17% of the
global production. The Kingdom has a wide
genetic pool of over 400 date palm cultivars.

We studied 11 representative cultivars from eastern,
central and western region of the Kingdom. The
major vegetative traits studied pertained to fronds,
including the leaflets and thorns (spines) on the
fronds. With regard to the reproductive traits

the number of bunches, bunch stalk, strands,
flowers and fruits (fructification) were studied.

Results revealed that the cultivars from the

western region had an intensive vegetative growth,
as reflected by the higher number of fronds in

the cultivars, Ajwah, Anbara and Safawi. This
parameter could serve as an indicator to distinguish
between cultivars from the date growing regions

of the Kingdom. With regards to the length of

the fronds, cultivars from the central region viz.
Nabutsaif, and Sulaj registered the maximum frond
length. Further, the highest number of thorns on
the fronds was recorded in the cultivarSafawi from
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the western region, while the cultivarKhunaizi
from the eastern region had longest thorns. It is
pertinent to mention that the cultivars from the
central region were characterized by few thorns
on the frond spaced closely and consequently had
more area on the frond for leaflets which could be
a genetic character to adapt to the environment.
Observations on the reproductive traits revealed
that the cultivars from the eastern region recorded
the best results with regard to bunch number
(Sheshi),length of bunch stalk (Khalas),width of
bunch stalk (Reziz) and number of strands per
bunch (Khalas). Further, Anbara from the western
region recorded the maximum average fruit length
and width while the cultivars Khalas and Reziz
recorded the maximum length and width of the
seed, respectively. Further, the cultivars Sheshi
and Ajwa recorded the maximum weight of fruit
and seed, respectively. With regard to the form of
fruits Khalas, Sheshi and Sokai were oval, Reziz,
Ajwah and Nabutsaif were aspheric while fruits of
Anbara and Sulaj were semi-cylinderical in form.
Seeds of the cultivars studied had three distinct
forms viz. semi-cylinderical in Khalas and Ajwah,
fusiform in Sheshi, Anbara and Sulaj while it was
oval in Reziz and Nabutsaif. These studies form
the basis to categorize date palm varieties of the
Kingdom into clusters based on the above traits.
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INTRODUCTION

Date palm Phoenix dactylifera L. is an important fruit crop
of the arid regions of the world especially in the Middle
East and North Africa where it has been cultivated since
ancient times and is closely associated with the life and
culture of the people in these regions. It is estimated that
there are 100 million date palms of which 60 % exist in
the Arab world. It is believed to have been cultivated as
early as 4000 B.C. and has its origin in Mesopotamia
(Wrigley, 1995).During the past three centuries, dates have
also been introduced to new production areas in Australia,
the Indian sub continent, Mexico, southern Africa, South
America, and the United States. Dates are a main income
source and staple food for local populations in many
countries in which they are cultivated, and have played
significant roles in the economy, society, and environment
of those countries (Chao and Krueger, 2007). Date palm
has wide genetic diversity due to a high degree of out
breeding (Popenoe, 1992). Zaid and De Wet, 2002 reported
the occurrence 0f3,000 cultivars around the world.

The Kingdom of Saudi Arabia is among the top three date
producing countries of the world, producing over a million
tones of dates annually from an estimated 23 million date
palms grown in over 172,000ha accounting for 17% of the
global production. Over 400 date palm cultivars have been
reported from Saudi Arabia (FAOstat 2010; Anonymous,
2006). As in all date palm growing countries of the world
in Saudi Arabia too, date palm cultivars are region specific
characterized by unique vegetative and reproductive traits.
These traits play an important role in characterization

of a particular cultivar in respect to its adaptation to a
particular agro-ecosystem besides impacting the yield and
commercial norms of dates. Studies on characterization

of date palm cultivars are rare (Baker et al., 1999).

This study pertains to the morphological characterization
of major Saudi Arabian date palm cultivars from the
eastern, westeran and central regions of the Kingdom
based on vegetative and reproductive traits.

MATERIALS AND METHODS

Studies were carried out during 2013 to characterize major
Saudi Arabian date palm cultivars from the eastern (4),
western (3) and central (4) date palm growing regions of
the Kingdom based on the vegetative and reproductive
traits. The cultivars studied are presented in table 1.

Studies on the vegetative traits were carried out with respect
to the fronds where in observations on several characters

viz.number of fronds / palm, length of fronds (m), number
of leaflets / frond, length of frond mid-rib with leaflets (m),
number of thorns (spines) /frond, length of thorn / frond (m),
length of frond mid-rib with thorns (m) and length of frond
mid-rib between last leaflet and first thorn (m) were recorded.
As regards the reproductive traits fruit bunch characters viz.
number of bunches / palm, bunch stalk length (m), bunch
stalk width (m) and number of strands / bunch were studied.
Further, observations on the physical traits (length, width
and forms) of fruits and seeds were also recorded in Khalas,
Sheshi, Reziz, Ajwah, Anbara, Sulaj, Nabutsaif and Sugai.

With regard to the frond and bunch characters three
replications (palms) per cultivar was maintained.
Individual observations were recorded on one frond or
bunch in each of the three replicate palms. As regards
the fruit characters observations were recorded in three
palms per cultivar wherein 15 fruits per palm were
maintained. Data on the above characters was compiled
and subjected to statistical analysis (ANOVA, p=0.05).
Results of the study are presented and discussed below.

RESULTS AND DISCUSSION

Results presented below indicate significant variation
among cultivars for all the traits studied.

Among the several vegetative traits studied results presented
in table 2 reveal that the date palm cultivars from the western
region of the Kingdom had the highest average number

of fronds / palm (65.77) with the cultivars Ajwah (66.30)
and Anbara (66.00) having the maximum and statistically
similar number of mean number of fronds. The least number
of fronds/ palm (39.33) were seen from the cultivars in

the central region of the Kingdom with the cultivar Sukari
recording the lowest mean number of fronds (32.00). Further
table 2 reveals that length of the fronds and leaflets / frond
were inversely related to the number of fronds/ palm with
cultivars from the east recording a least values for mean frond
length of 3.70 m and leaflets/ frond of 162.25 as compared
to cultivars from the central region which registered the
highest frond length of 4.70 m and leaflets/ frond of 205.43.
A similar trend was observed with respect to length of frond
mid-rib with leaflets, where cultivars from the central region
recorded the highest mean value (3.72m), with cultivars
from the east registering the lowest mean value for this
character (2.57m). It can be inferred that the lower number
of fronds per palm for cultivars from the central region of
the Kingdom was compensated by higher frond length and
leaflets / frond there by sustaining photosynthetic levels in
relation to date palm cultivars from the west of the Kingdom
where the cultivars recorded higher number of fronds /

palm. Though, cultivar wise significantly different values
were recorded for number of leaflets on the right and left of
the frond, this character was cultivar specific with the same



number of leaflets being recorded for each cultivar on the
right and left of the frond mid-rib.Microsatellites analysis
of 26 Tunisian date palm cultivars using stable vegetative
features showed high polymorphism among the cultivars
studied (Hamzaer al.,2011a).In date palm yield levels are
known to be correlated the number of fronds. Nixon, 1957
reported that an average of 7.5 leaves/bunch ratio in the
Deglet Noor cultivar was needed to obtainhigh yields of
fruit of good quality and also to assure the production of
an adequatenumber of bunches the following year. Bacha
and Shaheen, 1986 concluded that increasingleaf/bunch
ratio up to 9: 1 resulted in increasing yield and improving
fruit quality in both Nabutsaif and Reziz cultivars.

Results pertaining to characteristics of thorns (spines) on

date palm fronds in major Saudi Arabian cultivars (Table 3)
show significant differences among the cultivars studied with
Safawi from the west of the Kingdom recording the highest
number of thorns / frond (39.00). In general cultivars from the
east recorded least mean number of thorns / frond (22.33) as
compared to cultivars from the central region of the Kingdom
which recorded the highest mean value (26.60).This character
was inversely related to length of the thorns on the frond with
cultivars from the east recording higher mean values (0.18m)
as compared to date palm cultivars from the central region

of the Kingdom (0.10m). Variation in this trait (spines) could
be a physiological adaptation to different environmental
conditions prevailing in the three regions of the Kingdom.

With regard to the fruit bunch characteristics (Table 4),
significant differences were recorded for the traits studied
with the highest mean number of bunches / palm being
recordedin date palm cultivars from the east (12.59)
followed by cultivars from the west (11.33) and the central
region of the Kingdom (9.23), respectively. The cultivar
Sheshi from the east registered the highest number of fruit
bunches/ palm (16.33). As regards the number of strands

/ bunch the cultivars from the east registered the highest
mean values (76.75), while the cultivars from the west of
the Kingdom registered the lowest mean value (49.33).
For this trait, the cultivar Khalas recorded the highest
value of 94.30 strands/ bunch.The cultivars, Khalas and
Reziz from the east also recorded maximum length and
width of bunch stalk, respectively. Yield levels in date
palm are known to be influenced by vegetative traits
especially the leaf/ bunch ratio (Nixon, 1957; Bacha and
Shaheen, 1986). Our findings with respect to the cultivars
Reziz and Khalas are in agreement with these reports.

Further from figure 1 it is evident that the cultivar Anbara
from the western region recorded the maximum average
fruit length and width while the cultivars Khalas and Reziz
recorded the maximum length and width of the seed,
respectively. Further, the cultivars Sheshi and Ajwa recorded
the maximum weight of fruit and seed, respectively (Figure
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2). Reports from Saudi Arabia indicate that analysis of

the morphological data of fruits revealed a high level of
diversity in length-width ratio, colour, shape of the fruit,
fruit-base and in the percentage of area covered by the fruit
cap. Correlation of morphologic characters with genomic
similarity using RAPD markers showed that the fruit shape
is one of the characteristics most influenced by genetic
variation (Al-Khalifa e a/.,2012). Studies carried out on
the quality norms of premier date palm cultivars from the
eastern region of Saudi Arabia ( Al-Abdoulhadi, 2011),
showed that Khalas recorded the maximum fruit length in
all the three categories of large, medium and small sized
fruits . With regard to the breath of fruits, the cultivar Sheshi
registered the highest values. Further, Sheshi recorded the
highest fruit weight values, which in turn influenced the
number of fruits per unit weight, with Sheshi recording

the least number of fruits per 500g .Sakret al.,2010 from
Egypt reported fruit length to significantly differ among the
fruits of eight date palm cultivars studied with the cultivar
Kuboshy registering the maximum fruit length, while the
cultivar Samany registered the maximum fruit width.

With regard to the form of fruits Khalas, Sheshi and Sokai
were oval, Reziz, Ajwah and Nabutsaif were aspheric while
fruits of Anbara and Sulaj were semi-cylinderical in form.
Seeds of the cultivars studied had three distinct forms viz.
semi-cylinderical in Khalas and Ajwah, fusiform in Sheshi,
Anbara and Sulaj while it was oval in Reziz and Nabutsaif
(Table 5).Our results are in agreement with reports by Al-
Khalifa et al 2012 for fruit shape of the cultivars Khalas
and Sukari. Studies carried out in Tunisia on date palm
cultivars to study the morphological and genetic diversity
showed significant differences among subpopulations for
all traits measured with morphological variation being
correlated to fruit maturity period (Hamza et al., 2011b).

It can be concluded that there exists wide variability among
the date palm cultivars studied and further molecular
analysis will help to determine the relationship among these
cultivars forming the basis to categorize date palm varieties
in Saudi Arabia into clusters based on the above traits.
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Tables

Table 1. Major date palm cultivars from the eastern, western
and central date palm growing regions of Saudi Arabia
selected for the study

Date palm cultivars of Saudi Arabia studied

Eastern Western Central
region region region
1 Khalas Ajwah Sulaj
2 Sheshi Anbara Sukari
3 Reziz Safawi Nabutsaif
4 Kheneizi Sugai
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Table 2. Characteristics of date palm fronds in major Saudi Arabian cultivars

Mean values

Cultivar Number LG Number 1‘:;;?;: 1‘:;;?0(: Len.gth 'of fl:Olld
of fronds fronds (m) of le-aﬂets right of frond | left of frond mid-rib with
/ palm / frond mid-rib mid-rib leaflets (m)
1 Khalas 55.00ab 3.87b 175.70c 88.70c 88.70c 2.77¢
2 Sheshi 46.70bc 3.43¢ 145.00d 73.00d 73.00d 2.69¢
3 Reziz 56.70ab 3.45¢ 152.30d 76.00d 76.00d 2.20d
4 Kheneizi 45.30bc 3.98b 176.00c 87.70¢c 87.70c 2.6lcd
II. Cultivars from the Western Region
5 Ajwah 66.30a 4.05b 199.00b 99.00b 99.00b 3.16b
6 Anbara 66.00a 3.51c 169.30c 87.00c 87.00c 2.64c
7 Safawi 65.00a 4.79a 170.30c 83.30cd 83.30cd 3.40b
II1. Cultivars from the Central Region
8 Sulaj 53.30ab 4.97a 224.00a 113.70a 113.70a 4.08a
9 Sukari 32.00d 4.28b 197.70b 98.30b 98.30b 3.25b
10 | Nabutsaif 32.70d 5.13a 186.70bc 92.70¢ 92.70¢ 3.97a
11 Sugai - 4.43b 193.30b 96.70b 96.70b 3.58ab
Regional mean values

East 50.93 3.70 162.25 81.35 81.35 2.57

West 65.77 4.12 179.53 89.77 89.77 3.07

Centre 39.33 4.70 205.43 100.35 100.35 3.72

Figures with same letters within the column are not significantly different (p=0.05)
Table 3. Characteristics of thorns (spines) on date palm fronds in major Saudi Arabian cultivars

Mean values

Length of frond Length of frond mid-
mid-rib with rib between last leaflet

thorns (m) and first thorn (m)

L. Cultivars from the Eastern Region

Cultivar

Number of | Length of thorn

/ frond (m)

thorns /frond

1 Khalas 27.33¢ 0.16b 0.87b 0.24c
2 Sheshi 20.33d 0.12bc 0.77b 0.29b
3 Reziz 21.00d 0.13b 0.87b 0.21c
4 Kheneizi 25.67¢ 0.24a 0.90b 0.23¢

II. Cultivars from the Western Region

5

‘ Ajwah

\ 19.00d

‘ 0.12bc

‘ 0.75b

‘ 0.38a
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Sr .No.

Cultivar

Anbara

Number of
thorns /frond

18.67d

Length of thorn
/ frond (m)

0.09¢

Mean values

Length of frond
mid-rib with

thorns (m)
0.72bc

Length of frond mid-

rib between last leaflet

and first thorn (m)
0.40a

Safawi

39.00a

II1. Cultivars from the

0.12bc

Central Region

0.36b

0.34b

Regional mean values

8 Sulaj 25.00c 0.08¢c 0.84a 0.22¢
9 Sukari 31.67b 0.08¢ 0.84b 0.31b
10 Nabutsaif 26.33¢c 0.14b 0.92b 0.39a
11 Sugai 23.33¢ 0.09¢ 0.73bc 0.35ab

East 22.33 0.18 0.85 0.24
West 25.56 0.11 0.61 0.37
Centre 26.60 0.10 0.83 0.32

Figures with same letters within the column are not significantly different (p=0.05)

Table 4. Characteristics of date palm bunches in major Saudi Arabian cultivars

Mean Values

Cultivar Number of Bunch stalk Bunch stalk Number of strands
bunches / palm length (m) width (m) / bunch
I
1 Khalas 12.33b 1.67b 0.04b 94.3a
2 Sheshi 16.33a 0.98bc 0.05b 79.3b
3 Reziz 11.00b 1.06b 0.14a 63.7b
4 Kheneizi 10.67bc 1.24ab 0.04b 69.7b

Cultivars from the Western Region

Regional mean values

5 Ajwah 9.00c 0.81c 0.04b 65.0b
6 Anbara 12.00b 0.79¢ 0.04b 37.3a
7 Safawi 13.00b 1.05b 0.05b 45.7¢
Cultivars from the Central Region
8 Sulaj 12.33b 1.24ab 0.04b 74.70
9 Sukari 6.67d 0.88¢ 0.04b 54.7¢
10 Nabutsaif 8.67¢c 1.48a 0.04b 74.7b
Sugai - - - -
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Mean Values

Cultivar Number of Bunch stalk Bunch stalk Number of strands
bunches / palm length (m) width (m) / bunch
East 12.59 1.11 0.07 76.75
West 11.33 0.88 0.06 49.33
Centre 9.23 1.20 0.04 68.03
Figures with same letters within the column are not significantly different (p=0.05
Table 5. Forms of date fruits and seeds in major Saudi Arabian cultivars
Sr. No. Cultivar Fruit form Seed form
1 Khalas Oval Semi-cylindrical
2 Sheshi Oval Fusiform
3 Reziz Aspheric Oval
4 Ajwah Aspheric Semi-cylindrical
5 Anbara Semi-cylindrical Fusiform
6 Sulaj Semi-cylindrical Fusiform
7 Nabutsaif Aspheric Oval
8 Sugai Oval Fusiform
Figures
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Figure 1. Physical traits (length and width) of date fruits and seeds in major Saudi Arabian date palm cultivars
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The calendar of date palm
care in Abu Dhabi Emirate

Abdul Sattar Salih Al Mashhadani

Municipality of Abu Dhabi city, a.mashhadani@adm.abudhabi.ae

ABSTRACT

This paper highlights the most important care
priorities of Date Palm (DP) tree as one of important
loops that aimed enhancing the quality of the
performance and develop maintenance operations
for greening projects in Abu Dhabi (AD), in line
with the social responsibility of the municipality and
embodies its vision to ensure the better quality of
life and sustainable environment for AD residents.
At the beginning, it reminds the importance of this
blessed tree, which mentioned in the Holy Koran
and the Sunnah. It touches the latest monitoring of
DP varieties in UAE, and their groups according

to the date maturity, explains and deals with
clarifying local scheduling operations for DP

care. The paper shows the importance of periodic
emphasis on correct applications care according to
their scheduled time that leads to stronger growth
and better production which are the important
components of mechanical and biological control
against various pathogens or insects that can affect
the DP tree at all stages, the paper presents the
most mistaken practices in the performance of DP
care and utilize them positively on behalf of the
development of DP care. At the end, the paper shows
most of the DP services throughout the year in
calendar table. To replace the notion “that there is a
pesticide for each disease or insect by concept “that
each disease has its causes that must be limited”,
therefore the calendar warns about the importance
of periodic emphasis on correct applications care
according to their scheduled time. As a conclusion,
it can be adopted as a guide for developing the

DP care practices in Abu Dhabi Emirate.
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Keywords: local scheduling operations, Rachis
Base, Bunch Curving, pollination, fruits thinning
technique,, fruit bunching. DP Sanitary Care.

INTRODUCTION

The date palm (Phoenix dactylifera L.), which includes
more than 1,500 varieties, is one of the Arecaceae family
that includes 225 genera and around 2600 species. It’s

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

Due to the high viability of this species to withstand harsh
environmental conditions, it has spread to extendible areas
of the Islamic and Arabic world, where extending from
North Africa (Morocco), to Egypt up to latitude 17 north
to the south, also extends to latitude 15 north in Sudan to
fall thereafter to the latitude 10 to the north and along the
Red Sea and the Aden Gulf, including the northern parts
of Somalia and it’s south border extends within Asia to
include the south shore of the Arabian Peninsula up to
Pakistan, where the palm belt extends to the north up to
latitude 32 north in Iraq and Iran. It is also widely grown in
the tropics and subtropics of the both parts of our planet.

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

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

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

For more clarification, the varieties have been divided into:
too early (as Naghal), early (Halawy, Sayre, Gura, Heri),
moderate early (Prem, Khenaizy, Khadrawy, Thwaira
Nmici), In the mid-season (Boumaan, Baglat Mtawah,
Boscri, Khalas, Derry, Zamili, Shbibi, Sage, Soufri, Madjool,
Nabhtat Saif, Maktoum, Red Hilali, Shishi, and Aljishosh:

as Alawan,Ramli, Estooh,Soeah, Alaq and Tabaq), moderate
delay (Barhi, Khashrm, Khesab Liwa, Sulhtana, Rziz, Lulu,
Deglet Nour, Shakhul) and late (Algebri, Jish Makran, Red
Farhd —Liwa, Yellow Farhd —Al Ain, Naghal Hilali and Saudi
Hilali) and too late (Khesab, Hilali, and Um Al Fanajeen).

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

on controls the operations of dates marketing.

To take the advantage of this positive feature in reducing the
size of the works, it is vital important to conduct scheduling
operations for fruit harvest according to their proper
association with variety and followed health conditions. This
helps to minimize the extent of the damage and losses that
can cause fruits due to the attack of many insects.

It also considering that the professional commitment,

in charge of the performance level of all operations

and services for the palm care, is the basic substrate

relying upon its development and giving longevity.

OPERATIONS AND SERVICES
FOR THE DATE PALM CARE

Irrigation Control

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

get phenomenon of alternate fruit bearing... and others.

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

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

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

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

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

to ensure the supply of required irrigation amounts.

Palm, Basins & Site Cleanliness

DP with all its parts requires regular monitoring of
cleanliness through the stages of fruit development. It’s
especially after the end of Beesir stage and while entering
into Tamar stage, as well as through fruits ripening and
harvesting, which increases the chances of their fall on all
DP parts and around the basins and of its beauty distortion.
All of which will form safe food haven for many insects
(red palm weevil, DP borers, Dubas, spiders, scales).

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

It takes into account the periodic care of basins and site
cleanliness by the immediate removal of all vegetative,
organic green and dried litters caused by the different

DP service operations as well as the fallen fruits. It

also requires to get rid of any infected or sick DP and
deteriorating plants within the site by applying the
proper means, which would constitute hotbeds for

the outbreaks of disease or pests. Note that the proper
implementation of this process would enhance the degree
of benefit from all of these residues in many industries.



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

Digging, Weeding& Root Covering

Includes the surface hoeing of the soil, weeds and alien
plants removal that growing on the DP basins periodically, by
extraction from their roots and collected with other organic
waste for preparing an organic fertilizer. Attention to soil
hoeing could provide the appropriate medium within the

DP basin by improving soil ventilation, moisture, improve

its texture, avoiding any competition effect on nutrients

and removal the safe reproductive hot beds of insects.

Taken into account in the case of revealed roots or

their appearance, at the base the DP trunk, working on
aggregating the soil on and around it. This process is

a very important within the basin area (especially in
terms of DP plantations) to encourage the production of
offshoots around their mothers in the early stages).

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

for the purpose of reducing water consumption.

Fertilization

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

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

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

2. Chemical Fertilization(CF): The adding of CF
in addition to the OF, in particular the compound
one enriched with trace elements, will work to
increase the productivity of palm significantly
compared with non- fertilized. This has its effect
on improving the fruit quality in terms of weight,
size, and the fruit flesh. They can be added during
the same period for the organic fertilizer by:
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e 150 g/ year of offshoot’s age for
ages younger than 10 years.

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

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

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

Notes:

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

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

* The following element’s compounds can be
mixed with the compost as it’s added :
1. Superphosphate for phosphorus supplies.
2. Potassium sulfate for potassium supplies.
3. Copper sulfate for copper supplies.

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

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

Pruning

It is preferably to conduct and complete the operations of
frond removal and rachis base cutting during December

- January, when the numbers of weevil insects as little

as possible, while avoiding cutting any green frond.

Frond Removal

The process of cutting dry fronds (after 3-7 years

of their life) from the bottom of the DP canopy (can
be made after Fruit bunching when required), or the
damaged or diseased ones.... and any other reasons.

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

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

It done by cutting the outer part of the remaining rachis
after the pruning process (1-2 years after pruning) in a
sloping cut to the outside. Such a process can spare the
palms from the insects attack (red palm weevil and bunch’s
borer), which prefer to hide and lay their eggs in such
places (where dark, safe and appropriate niche thermally).

Note: Rachis base cutting not recommended to conduct
for the new DP trees only after 7 years from their
cultivation and upon reaching the height of 1.5 -2 m,
taking into account not to remove any green fronds
from them (except when necessary to facilitate their
care or when they touching the soil surface).

Spine’s Removal

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

Offshoot’s Removal& Planting

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

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

where the survival percentage can exceed 80%.

Treatment of Cutting & Wounds Areas

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

Pollination

Pollination is one of the most important and delicate
biological processes that could limited the level of date’s
quality and productivity. Therefore it is necessary to pay

a serious attention from the beginning of the emergence

of early mature spathes (end of January - February) to
proceed the male palm trees from dry fronds and spines and

facilitate their collection before pollen’s blowing out. After
the confirmation of good analysis of pollen’s efficiency,
whether stored or new, we have to prepare the pollens for
pollination. For the purpose of pollen’s preservation, it is
preferable to use the paper bags to cover the male spathes
while monitoring the female spathes bloom especially

for early flowering varieties in order to pollinate them
successively, this operation also continue during March.

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

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

The automated pollination contains the processes of
pollens’ extraction and their automated delivery to

the stigmas of female spathes. The amount of used
pollens varies depending on their vitality and varieties,
noting that the effect of pollens on the fruit quantity
and quality also linked with used male variety.

The pollination is one of the most effort processes in
comparison with other DP care services. Therefore,

it requires action to reduce these efforts through the
use of skilled labor in order to ensure high success
rates in shortest time and through the adoption of
automated pollination, which has the effective impact
on raising the economic returns of DP cultivation.

Fruit thinning
3. Strand’s thinning

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



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

* Remove the strands by 30% from the heart of spathes.

The general advisable practices to remove strands
from different places of each spathes or cut their ends
by a third for long strands varieties, such as: Barhi,
Khesab and Deglet Nour or cut a fraction of the strands
or do not cut anything, as in short strands varieties,
such as: Khalas, Hallaway and Khadrawy. Later it

also advised to remove a number of the fruit per each
strand as in varieties: Naghal, Barhi, and Madjool.

4. bunch’s thinning

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

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

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

e Non-pollinated and poor-pollinated bunches.
e Infected and late emerged bunches.

* Bunches emerging between the old
fronds sites (weaken growth)

The process of bunch’s thinning requires into account the
balance of bunches’ distribution (load distribution) to prevent
the possibility of any impact on palm curve, especially

for fast-growing varieties such as: Barhi and Lulu.

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

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

Bunch Curving and Support

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

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

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

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

Fruit Bagging

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

DP Sanitary Care

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

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

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

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

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

*  Work to ensure the regularity of palm spacing
depending on the variety and site requirements to
facilitate mechanization and maintenance services.
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e Monitor the quality of water sources for irrigation
and their suitability in terms of freedom of
any neither pathogen nor Insect cause.

Notes:

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

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

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

Yield’s harvest

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

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

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

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

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

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

Therefore, on the months of May-June start preparing

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

* The dates harvesting must conducted according
to the priorities of maturity periods of varieties
and consumer desire for the particular variety
in order not to lose their market value.
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* Preparation of all supplies, equipment and machinery
for this process, collection, sorting and drying
of the crop before marketing fundamentalist.
* Noted, if operations of harvesting, collecting
and drying are not set up well according to
the proper rules, the crop would be subjected
to damage in quantity and quality.

Negative Consequences Of Negligence
The Scheduling Of DP Care

The absence of schedule of DP care will work on providing
suitable hidden media or environments to stimulate the
spread of many pathogens and insect. For example:

neglect hoeing operations and good soil preparation would
provide a middle course of many Borers proliferation
within the DP basin, and the use of bad compost can

be a major source for the spread of Bunch Borer.

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

In addition to that these farms provide more encouraging
and possibility of exposure to some physiological
diseases (functional) through the interference of their
degraded conditions with the effects of the local
environment factors, for example: head curvature (top)
and apex abnormality and fruits wilting and falling.

Some mistaken and common practices

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

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

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

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

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

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

* Bad investigation of the health
status of palm plantation.



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

Basic measures in regularity
of DP care services

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

* Apply professional practices for all DP services
according to their annual calendar taking into
account the effects of variety and location.

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

Recommendations

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

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

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

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

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

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

As a general rule:

Replace the notion says: “for each disease or pest
there is a pesticide”, by adopting the practical
concept “that each disease or injury has its causes
that must be treated and limit their impact.”
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The Annual Calendar of Date Palm Care in Abu Dhabi Emirate (Al Mashhadani, 2014)
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Palm Fruit

Fruit Harvesting

Controllable by adoption of this calendar of DP care and

Pest & Disease Control by conducting the safe applicable measures of Integrated Pest Control (IPC)
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ABSTRACT

Recently, there has been an increased demand on organic
date in the developed as well as developing countries
including the Arab countries. However, there are certain
challenges for developing organic date palm cultivation

in the Arab countries which are the main global producers
of dates. Since the pest management practices should be
applied in accordance with the valid standards of organic
date production, the insufficient management of pests is one
of the major reasons of such constraints. In fact, knowledge
of organic-agriculture standards and available required
information of the all components of IPM strategy is very
important to develop adequate programs to manage the pest
problems in organic farming; available data indicate that

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

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

INTRODUCTION

Organic agriculture includes all agricultural practices that
promote the environmentally, socially and economically
sound production of food. Crop production and pest control
methods in organic agriculture are governed by strict
standards and rules imposed by the International Federation
of Organic Agriculture Movement (IFOAM) and national
regulations. These standards applies to the unprocessed

and processed products that carry or are intended to carry
descriptive labelling referencing organic production
methods. On the other hand, organic production is generally
associated with different challenges; the major challenges
include low quality palm cultivars, poor farm management,
pest and disease control (and inadequate IPM: integrated
pest management), harvesting, processing and marketing,
shortages of national qualified and trained staff and labour,
and insufficient research and development (Mahmoudi, et al.,
2008 ). Regarding organic date palm cultivation, dates shall
refer to organic production only if they come from a farm
system employing management practices that seek to nurture
ecosystems in order to achieve sustainable productivity;
and that provide weed, pest and disease control through a
diverse mix of mutually dependent life forms, recycling of
plant and animal residues, crop selection and rotation, water
management, tillage and cultivation (United Nations, 2003;
Azadi et al., 2006; El-Zemaity, 2007b; Safwat, 2007).

Some Arab producers have diversified into organic production
of dates. For example, Tunisia export certified organic dates
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to the European countries, the main market is Germany.
Tunisia exported 678 tones of organic dates (The official
production Figure was 107 000 tones for all varieties) in
2000-2001, up 60 percent from 425 tones in the previous
season (Fruitrop, 2001).The recent data indicated that in
2011, 6,000 tons of organic dates were harvested in Tunisia,
of which 4,000 tons (67%) was exported; 68% of this went
to Germany, 11% to the United States and 7% to Morocco
(Source: Freshplaza.com). Although Tunisia accounts for
only 2 percent of world date production, its share of global
exports in value is 21 percent. It represents 55 percent of EU
imports in value. Tunisia exports about the same quantity

of processed and natural dates. Algeria came the second
with a market share of 20 percent of EU imports in value.
The official production Figure in 2000 was 365 000 tones
for all varieties. Algeria exports more natural dates than
processed dates, as there is a lack of processing capacity.
The quasi-totality of Algerian dates is destined for France
(Fruitrop, 2001). Among organic fruits, date palms are of
major importance in other Arab counties such as Egypt, UAE,
Palestine and Saudi Arabia. Organic date production of these
countries is locally distributed (Hartmann, et al., 2012).

As conventional date palm the organic date palm cultivation
and its fruits could be subject to attacks by several pests that
are, in most cases, well adapted to the oasis environment.
The main causes of date palm damage include insect pests,
rodents and diseases (Naturland, 2002; Blumberg, 2008;
Mahmoudi, ef al., 2008). The damage caused by such pests
is considerable and leads to heavy economic losses. Most
of pest control operations employing pesticides are either
restricted or not permitted not only in organic date but also
at all in organic products. The principles of pest control in
organic farming are based on: (i) prevention of infestation,
(i1) avoiding the contamination of organic foods by any form
of infestation, (iii) avoiding any contamination of organic
foods with plant protection products, and (iv) the use of
substances which not adversely affect the environment.
Generally, IPM is a set of management activities that farmers
implement to maintain the intensity of potential pests at
levels below which they become pests, without endangering
the productivity and profitability of the farming system as

a whole, the health of the farm family and its livestock, and
the quality of the adjacent and downstream environments.
Consequently, IPM is not just about management of

pests alone, it is a sustainable crop production based on
sound eco-system analysis. However there are certain
challenges that constrain its wide range implementation
(Guan Soon, 1996; Dhaliwal and Heinrichs, 1998).

Considering all mentioned previously, it is highly expected
that the Arab countries which are the main producers of

dates will face some of constraints in developing of organic
date cultivation. So, the present paper highlights the current
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situation of IPM levels in Arab region and the need to
overcome constraints and encourage the implementation
of bio-IPM programs in organic date palm farms.

DISCUSSION

Possible causes of date palm
damage in organic cultivation

All parts of offshoots and mature date palm tree could

be exposed to the infestation by different abiotic as well

as biotic disorders includes pests and diseases. The main
pests which include insects; mites; plant pathogens; weeds;
rodents and birds are similar in most of the Arab countries
(Fig. 1). Some of these pests are considered serious pests

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

Requirements of pest control
in organic date palm

Pest control (including insect pests, diseases and weeds)
shall be centered on organic management practices aimed at
enhancing crop health and minimizing losses caused by such
pests. When the organic management practices alone cannot
prevent or control possible pests, a biological or botanical
substance or other substances may be applied (British Pest
Control Association, 2002). However, the conditions for
using the substance shall be documented in the organic

plan. Pest management plan should be based on essential
considerations: (1) appropriate practices should be adopted
to prevent pests and avoiding the contamination of organic
food by any form of infestation from microorganisms, insects
or other pests; (2) control measures should be achieved



mainly by means of scrupulous cleaning procedures and
hygiene controls adopted within and around warehouse and
storage areas, food preparation areas and for all contact
surfaces, within particular emphasis given to the frequent
and regular cleaning of inaccessible areas; (3) the permitted
pest control substances which does not adversely affect the
environment may be used if these practices are ineffective
and must be used without any risk of contamination; and
(4) the use of chemical means of pest control should be
kept to minimum, and restricted substances should lead

to the organic products losing their organic status. These
emphasize that the pest management practices should first
involve the removal of pest habitat and food; second, the
prevention of access and environmental management (light,
temperature and atmosphere) to prevent pest intrusion and
reproduction; and third, mechanical and physical methods
(traps), permitted lures and repellents. On the other hand
the operator shall, however, ensure that any pest control
substance used does not come in contact with the organic
raw materials or product, and shall record the use and
disposition of all such substances. These requirements
could be implemented through the bio-IPM strategy which
emphasizes on proactive measures to redesign the agricultural
ecosystem to the disadvantage of a pest and to the advantage
of its parasite and predator complex (UIUC, 1997).

Biointensive integrated pest
management (Bio-IPM) system and
planning the suitable program

Biointensive integrated pest management (bio-IPM) is

a system approach to pest management that is based on

an understanding of pest ecology. It begins with steps to
accurately diagnose the nature and source of pest problem,
and then relies on a range of preventive tactics and biological
measures to keep pest populations within acceptable limits
(Leslie and Cuperus, 1993; Steiner, 1994; Altieri, 1994).
Reduced risk pesticides are used if other tactics have not been
adequately effective, as a last resort and with care to minimize
risks. Generally, bio-IPM has many of the same components
as conventional IPM, including monitoring, use of economic
thresholds, record keeping, and planning (El-Zemaity,

2006). On the other hand, bio-IPM system is affected by
several factors such as: economic costs and benefits of
individual components; emergence of new pests, resistance
or unusual weather problems; the skill and competence of
field personnel conducting scouting, designing tactics and
assessing effectiveness of given strategies; the impact or
importance of preventive practices; availability, or lack
thereof of effective alternative pest management products;
and the complexity of interactions among pests, beneficials,
cropping practices and control measures. Moreover, all [PM
programs, regardless of the situation, share the components
of monitoring the pest population and other relevant factors;
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accurate identification of the pest; determining injury levels
and threshold that trigger treatment; timing treatments to
the best advantage; spot-treating for the pest; selecting

the least — disruptive tactics; evaluating the effectiveness
of treatment to fine —tune future actions and educating all
people involved with the pest problem (El-Zemaity, 2007a).

Good planning must precede implementation of any IPM
program, but is particularly important in a biointensive
program. Planning should be done before fruiting

season because many pest strategies require steps or
inputs, such as beneficial organism habitat management
that must be considered well in advance. Attempting

to jump-start an IPM program in the beginning or
middle of a season generally does not work.

The current situation of IPM
levels in the Arab region

Measuring the success and improving the efficiency of IPM
actions by adopting better application practices require
accurate evaluation of the current management programs.
The success of the IPM program can be measured by the
ability to maintain infestation levels below threshold level

or a given % in a target area. In fact, information on the
degree of adoption and evaluation of IPM practices in the
Arab countries is very lacking (El-Zemaity, 2006). Regarding
the actual implementation of IPM along the Arab region, it
could be classified to 3 categories of adoption (low, medium
and high — level IPM), with the exception of chemical
control level which no practices of IPM (or no IPM) are
employing and the system is essentially dependent routinely
on insecticides (El-Zemaity, 2013). The adopted practices

of the three categories may include: (1) low — level IPM,
employing at least the most basic IPM practices-scouting and
applications in accordance with economic threshold/ area—
wide management; (2) medium — level IPM, some preventive
measures, coupled with efforts to cut back on broad spectrum
of insecticide use and (3) high — level IPM, integration of
multiple preventive practices to control the insect without
relying on insecticides such as in organic farming. The high
—level IPM is the most advanced IPM and termed as the

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

of Bio-IPM approach
1. Pest identification (pest diagnosis)

A crucial step in any IPM program is to identify the pest.
The effectiveness of both proactive and reactive pest
management measures depend on correct identification.
Misidentification is actually harmful and costs time and
money. Help with positive identification of pests may be
obtained from university personnel, private consultants,
the cooperative extension service, books and websites.
After a pest is identified, appropriate and effective
management depends on knowing answers to a number
of questions related to the pest life cycle and the role of
agricultural practices in enhancement its natural control.
So, monitoring (field scouting) and economic injury and
action levels are used to help answer such questions as
well as to make adequate analysis of the overall situation
of a date plantation through agro-ecosystem analysis.

2. Agro—ecosystem analysis (AESA)

The objective of AESA is to build awareness of the
relationship that exists between organisms in the environment
and to make good management decisions. The AESA
should be done weekly to monitor conditions of crop,
weather, soil, pests (including diseases and weeds) and
beneficial organisms (predators and parasites). To conduct
proper AESA, it is highly recommended to spend some
time discussing the needed information, observations

and recording results. This discussion should lead to the
correct way to observe date palm plantation and chosen
observed trees. In-field observation of represented sample
tree should carefully be observed for the presence of

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

3. Proactive tactics of bio-IPM system

Cultural control and pest- resistant cultivars - All

agricultural methods should be utilized to create a non-
suitable environment for the multiplication of the pest

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

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

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

Reactive pest management options

Since, IPM requires continuous assessment of a situation
(UIUC, 1997), there are certain key questions that must be
answered before implementing any management strategy
such as: [s treatment necessary? What are the alternatives
to prohibited substances that can inhibit pests? What are
commercial sources for these alternatives? Where should
the treatment talk place? When should action be taken?
and Which tactics should be used?. The answer of these
questions required to emphasize that the mere presence of
a pest doesn’t necessarily warrant treatment. Some times
a fairly large population of pests can be tolerated while
other times the presence of a single pest is intolerable.

In addition, the determination in treatment will vary
among individuals. Also, pest managers must look to the
whole system to determine the best place and timing to
solve the problem. A successful IPM program is based

on taking “a whole system” or eco-system approach to
solve a pest problem (Leslie and Cuperus, 1993). We must
think of both the living and non-living components when
determining which approach to take, and each component
has impact on every other component (Altieri, 1994).

Choosing practices/ tactics

Organic control practices for the main pests (i.e. insects,
diseases and weeds) are based on non-chemical sanitation,
physical, mechanical, cultural, and biological means as

well as organically-permitted products including approved
chemicals. Since no single practice is effective for all possible
pests that threaten the crop, a combination of such practices

is necessary. Proactive and reactive practices or tactics should
be chosen to achieve the organic control measures (Fig. 2).
Steiner, 1994 reported that the proper selection of control



techniques is among the bases of successful management of
insect pests. During the growing season there are numbers

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

CONCLUSION

Adoption and overcome of bio- IPM constrains to
improve the effectiveness of current programs used in
organic date cultivation is needed. Furthermore, new
management programs for organic agriculture need to be
designed, where the crop environment discourages pest
development. Also, the role of training of organic farmers
and farm groups should be emphasized as a key feature
of successful programs in learning and implementing
new practices. Meanwhile the IPM continuum could

be achieved according to the following action plan:

1. Define an appropriate IPM continuum
for the country or the region.
2. Establish at what stage we are now.
3. Establish realistic objectives in
consultation with all stakeholders.
4. Recommended action to industry and to government.
Establish new positions of crop management specialists.
6. Recruit a professional with research and extension
expertise in the area of bio - intensive IPM.
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Tables
Table.1. Possible natural enemies of the main date palm pests
English/ . .
. ! Possible Natural Enemis Source
Scientific name
. Hemisarcoptes malus, Chrysoperla vulgaris, Cardiastethus nazarenus,
White scale/ . . C . .
. Coccinellidae (29 species), Nitidulidae (5 species), Mycetaeidae (1
Parlatoria . . . . . FAO, 1995.
blanchardii Targ species), Aphytis mytilaspidis, Cybocephalus nigriceps, Cybocephalus
rufi frones, Chilocorus bipustulatus var. iraniensis and Chilocorus sp.
Red scale/
Phoenicococeus General predators, such as Pharoscymnus anchorago Zaid et al., 2002

marlatti. cockerell,

(Fairmaire), are considered as active predators.

var. Lybicus (De
Bergevin)

Ommatissus binotatus  The egg parasitoid Pseudoligosita babylonica
(Hymenoptera: Trichogrammatidae).

Red palm . . . .
weevil (RPW)/ Entomopathogenic nen.latodes. (Heterorggbdztzs species or St.ez.nernema Dembilio and
sp.) - Entomopathogenic fungi (Beauveria bassiana, Metarhizium
Rhynchophorus X . . . . L Jacas, 2013.
. . anisopliae) - Entomopathogenic bacterium (Bacillus thuringiensis)
ferrugineus Oliv.
The dubas bug/

Hassan et al.,
2003; Hubaishan&
Bagwaigo, 2010.
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Table.2. Permitted and restricted pest management tools in organic farming.

- Carbon dioxide, nitrogen, freezing,
heating and vacuum treatment.

- Mechanical, sound or light barriers.

- Electric flying insect control units.

- Tamper resistant bait stations.

- Pheromone traps & sticky boards.

- Diatomaceous earth & amorphous silica.

- Particle film barriers (processed kaolin clay).
- Sugar esters

- Compost teas.

- Botanical products.
- Microbial products.

- Organically approved chemicals (Bordeaux
mixture, sulfur and copper)

Restricted

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

- Pyrethrum derived only from a natural source.

- Synthetic pyrethroids for the treatment of sealed units.

Figures

The dubas bug, Desertlocust.

(Medjnoon, Fool's disease), Bending head

Possible Insects: The frond borer, Date patlatoria scale insect (White scale),
The green softscaleinsect, Red date scale insect(Red scale), Mealy bugs,

Possible Diseases : Bayoud disease, Graphiolaleaf spot, Diplodia disease
(Diplodia basalrot), Leaf spots (Brown leaf spot), Black scorch disease

Natural enemies
(beneficialinsects)

Possible Insects:

The longhorn palm stem borer, Fruit
stalk borer, Red palm weevil, Bark
beetle.

Possible Diseases:

Al-Wajam disease, Fruitrot.
Possible Rodents:

Black rat, House mouse.

Inflorescence
Khamedjdisease
(Inflorescencerot of palm)

Fruits

Possible Insects: The lesser date
moth (Hmira), The greater date
moth, Pomegranate fruit butterfly,
Redwasp, Indian meal moth,
Saw-toothed grain beetle.

Possible Diseases: Rootrot

Possible Insects: The mole cricket,
Possible Nematodes: Root- knotnematode,
Lesion nematode, Stuntnematode.

Possible Mites: Dust mite. Palm
budmite, Palm false spider mite.
Possible Diseases : Fruit rot.

Fig.1A. Agro-ecosystem Analysis Chart for Date Palm
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A 4 Puligs Bug

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

Bio-pesticides

Biological tactics
Predators, Parasites,
Pathogens (bacteria, fungi, nematodes)

Physical— Mechanical tactics
Mulches, Barrters, Traps, Physical repellents,
Temperature and humidity modification, Weeding

Cultural control
Site selection, Samtation, Fertilization, Irrigation, Plant vartety

Fig.2. Pyramid of bio-IPM tactics (proactive and reactive options).
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ABSTRACT because its more diverse produced pollens, result to improve
fruit quantity and quality that result to Xenia and Metaxenia.

High and excellent Date production is related to pollen
use from elite male stocks, which is called Metaxenia Key words: Date palm, SSR, Iran, Male and Female
phenomena. Using 8 pairs of SSR primer investigated genetic Cultivars, GCA, Genetic Distance, Xenia and Metaxenia

diversity and relationship between 7 male and 19 female

Date palm cultivars collected from throughout Iran. DNA INTRODUCTI ON

extracted via Sambrock CTABbr2 procedure (1998) with

little modification. All the primers could produce bands. Date palm tree is perennial monocot, heterozygous, and
Collectively 56 alleles produced with average 7 alleles per belongs to the Arecaceae family and is one of the most

locus. No more than 2 alleles per locus found that means Date important horticultural crops in arid and semi-arid countries.
palm is diploid plant. Mean excepted heterozygosity was Researchers have proved that the type of pollen used for
0.723+0.045, mean observed heterozygosity 0.753+0.029 pollination is effective on quantitative and qualitative

and polymorphism information content (PIC) 0.670+0.049. characteristics of fruits (seeds and edible parts) (1). Most
Inbreeding coefficient (F) mean was -0.346+0.219 showed scholars believe that Date palm originated from Mesopotamia
these cultivars did not obtain by near crossing, and need (Middle East) or Africa. Therefore, Iranian male stocks

wide crosses to new elite female or male Date palm cultivar probably have lot of diversity. Hamwieh et al (2010)
improvement. Based on Nei’s distance indices and Ward considered distribution palm as function of environmental
clustering obtained dendogram separated the studied cultivars factors and diverse ecosystems in arid climates throughout
into 3 groups that follow the geographical distribution. many countries. To date many studies had taken on diversity
Distance between males and females were not more than of Date palm cultivars in the world; also, some investigations
distance within males or females. Therefore could not select have been made to determine best male pollinator for

proper male stock for specific female cultivars based on their famous female cultivars. Billotte et al. (2004) designed 16
distance. But observed heterozygosity was high for elite primers using Billotte et al. (1999) protocol and were able to
male stokes, so can conclude that may select it on its higher show palm polymorphisms across the genome. Mirbabaee
heterosigosity. Heterosis of male stock beside establishment et al. (2011) have used a slightly modified Fiasco method

of high pollen production potential, increased general to design new 9 primers for SSR positions of Date palm.
combining ability between pollen mass and ovules of spots Arabnezhad et al (2012) using the new AAG and AG-rich

83



Proceedings of the Fifth International Date Palm Conference

repeats SSR markers and adaptation them with the cloned
DNA sequence of Date palm were able to design 25 primer
pairs, and studied genetic diversity among 16 genotypes
from different geographical areas, but only 22 primers were
able to demonstrate polymorphism between cultivars. Akkak
et al. (2009) identified 41 binary rich repetitive sequence
microsatellites from palm gene library, and after screening
17 microsatellite primers, studied 31 cultivars of collected
palm trees from California and Algeria. Al-Ruqaishi et al
(2007) were used microsatellite markers for screening and
analysis of genetic diversity in Date palm genotypes derived
from somatic embryos in Oman. Ahmed et al. (2009) were
used microsatellite markers for analysis of genetic diversity
and relationships among 15 varieties of female palm

trees of Qatar. From 16 primers, that have ability to raise
transparent bands, 10 primers demonstrated more clearly
single bands, but six other primers did not show clear bands.
However Hamwieh et al (2010) stated although the typical
features such as codominance and high polymorphism,
microsatellite markers are less used in Date palm trees.

The first step to improve of Date palm is determination of
suitable male for pollination the popular cultivars. Therefore,
some efforts have been made around the world, including
Iran (Tallaie A. R., Panahi B. 1997; MirShekari A., Hassan-
Pour A. 2001; Jahan-Tigh A., Panahi B. 2009). However,
these researches even fail to cover important commercial
cultivars of key Date producer areas. In addition to hardness
of working in the key Date production areas, because too
apparent similarity between palm cultivars is difficult

to distinguish them based on morphological properties.
According to classical breeding theory, the distance between
the male and female may results in more production due

to more consistent heterosis, that proposed a hypothesis

to determine the proper males. But, this hypothesis is

not checked base on genetic relationship between known
compatible male and female yet. In other hand, a proper
male must to have characteristics such as earliness and high
pollen production. Also between molecular methods only
codominant ones that are able to identify the exact nature of
diversity and relationships between different genotypes. In
this order, SSR markers were used in this study to investigate
the relationship between Iranian male pollinator and
popular Date palm female cultivars beside their variation.

MATERIALS AND METHODS

Plant materiel: In this study, seven known pollinator male and
19 cultivars of commercial females has been collected from
the biggest Dates producer provinces of the country, including
Khuzestan, Kerman and Sistan and Baluchestan (Fig 1).

Total genomic DNA extraction: The young leaves (which
are white or yellow) washed with sterile water to remove
the wax. About 200-300 mg of leaves, washed and chopped
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fine grinding in a mortar with liquid nitrogen, then DNA
was extracted follow Sambroke et al. (2004) protocol with
some modification. The extracted DNA was dissolved in
sterile water and stored at refrigerator temperature for 18
hours. Quantity and quality of DNA were determined using
a Nanodrop spectrophotometer and 1% Agarose gel.

PCR and SSR amplification: Amplification reaction was
done by Bio-Rad thermal cycler in a volume of 25 pL
containing 80-60 ng genomic DNA, 2.5 ml 10xPCR buffer,
0.7 ng MgC12, | mM dNTP, 1 unit Taq enzyme and 1 nM
primer. Thermal cycles composed a cycle initial denature
95°C, 35 round include 30 seconds 95°C denature, 30
seconds annealing temperature for each primers (Table

1), 45 seconds 72°C extension temperature, and finally

one cycle of 10 min at 72°C extension temperature. Then
produced segments separated on polyacrilamid gel 0.8%.

Data analysis: After determining the bands length, data
scored based on the presence (1) or absence (0) and
saved in Excel. The distance matrix computed on Nie
genetic similarity coefficient, diversity indices (Table 2)
calculated by GenAIEx6.2 software and phylogenetic
tree plotting by SAS based on Ward procedure.

RESULTS AND DISCUSSION

All eight pairs showed high levels of polymorphism with
total 57 alleles. Billotte et al (2004) with 16 primers estimated
polymorphism rate of about 76% and the number of alleles at
each locus around 14. Akkak et al (2009) with 17 primers on
31 cultivars obtained average number of alleles 6.4 per locus,
and observed polymorphism 63%. Arbnejad et al (2012) with
22 primers in 16 cultivars estimated 106 alleles overall, with
an average of 4.8 alleles per locus, and polymorphism 67%.

Based on the Nie similarity coefficient, no resemblance

was seen between Astaamran and Halavy, or Zahdi and
Rabbi, which all four cultivars belong to the Khouzestan
province and adjacent areas. Most similarity (0.671) was
between Ashgar from Khouzestan and Golgoly belong to
Sistan and Baluchistan. Cluster analysis (Figure 2) divided
the clones into 3 groups. Male Verdi, Astaamran, male
Samesmavy, male Ghannami, male Jarvis, Barhi and Zahedi
were in first group; most cultivars such as male Sabzparak,
Almehtery, male Jaloghl, Halili, male Fenouch, Ashgar,
Golgoly, Hemravy, Shkar, Majoul, Mazafati and Rabbi

in second group; and cultivars like Barim, Jouzi, Helavy,
Gantar, Khadzravy, Dairi and Deglet-Nour in third group.
Apart from important cultivars like Deglet-Nour with core
from southern Algeria and Majoul from Morocco, according
dendrogram could conclude that its distribution corresponded
roughly with geographic dispersion. However, the cultivars
of Khousestan and adjacent areas divided into two quite
distinct groups, and Kerman and Sistan va Baluchestan



cultivars laid in a group between this tow. Because the
same soil and climate, farmers of this two adjacent province
have been swapping the same genetic palms. Arbnejad et al
(2012) based on Nie genetic distance analysis clustered 16
cultivars into three major categories distinguished Africans,
Iranians and Iraqians. Kheirallah et al (2013) divided 30
Iraqi cultivars into two major categories by bootstrap
method, one of which was divided into 3 subgroups.

Analysis of molecular variance (AMOVA) showed a
difference of about 5 percent between male and female
palms, while internal variance was close to 95% in both
groups (Table 3). Comparison of genetic variances (Table
4) also revealed there is no significant difference between
male and female cultivars in terms of genetic background,
and as Pournabi et al (2011) showed there is only one DNA
band difference between male and female Date palms.
Also in dandogram, Zahedi and Astaamran females, Verdi,
Smsmavy, Ghannami and Jarvis males were with each
other in one cluster also, but Rabbi and Halavy females
were in opposite cluster. While studying Khierallah et al
(2013) was put two versions green and yellow Ghannami
in two distinct clusters on both sides and apart from
females cluster. These issues show that superior males
like Ghannami may have no far distance with particular
females like Astaamran, or near to some of them like
Halavi. Therefore, farness or closeness of the genetic
distance does not cause performance of a male for a specific
female. So, the more distance between males and females
to choose the superior male hypotheses seems incorrect.

Mean of observed heterozygosity was 0.724 and excepted
was 0.759 (Table 5). Akkak et al (2009) estimated
expected heterozygosity 66%, observed 50%, Arbnejad

et al (2012) showed average expected heterozygosity
72%. As observed, heterozygosity rates estimated in this
study was over than previous researches that was not less
than 50%. This level of heterozygosity in Date palm is
unique among plants, which is caused by its dioecious
nature and have maintained via somatic proliferation.

Comparison of observed heterozygosity (Table 5) showed
there is no significant difference between male cultivars
with 0.661+0.111 and female with 0.787+0.041. Observed
heterozygosity levels were in most favorite male (Ghannami)
0.875, in Vardi and Fanouch 0.750, in Jarvis and Sabzparak
0.625, in Samesmavi and almost unknown cultivar Jalough
0.500. Heterosis superiority of the male cultivar in addition
to its ability to produce more pollen, with more diverse
pollen grain production allowing it to increase general
combining ability (GCA) between the pollen and ovum,
cause improvement in quantity and quality of the fruits.
Because, Because, more heterosis in male cause greater
variation in pollen, create a competitive situation that
increases the possibility that from the 3 ovules ready to
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insemination, pollen fertilize which have a greater genetic
distance. Thus, Xenia and Metaxenia phenomena in the
stone and fruit level will cause increase to quality and
production. Therefore, when choosing the male stock must
select clones with heterozygosity rate more than 0.75.

Observed heterozygosity levels in the number of preferential
trading cultivars such as Mazafati, Braim, Majool and
Ashgar was 1, in Astaamran, Barhi, Khadzravy, Dglet-
Nour, Dairee and Gantar was 0.875, in Shakar, Halili
and Golgoly was 0.750, in Halavy, Hamravi and Zahedi
0.625 and in Almahtary, Jouzie and the Rabbi was 0.750
(Table 6). As seen, the quality and adaptability level of
female cultivars will be reduced, when there is decrease
in amount of heterozygosity. Also, It seems females

that have more heterosis, addition to better growth and
production, with more diverse ovule production, create
better competitive conditions for diverse pollen grain
reception. Therefore, when selecting the female cultivars
also, must choose one that has greater heterosis.
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Iranian Agriculture Sciences, 28(1): 11-16. [in Persian]

Repeat motif Sequence 5'— 3’
F:GCCACAGGAAGCACATTTAG
PDAG1006 199-250 (CT)22 51 4
R:CCACACCTTAATCACAAACTCC
F:GTATGTTCCATGCCGTTCTAC
PDAG1005 377-450 (AG)10 51 4
R:AGCCACATCACTTGGTTCA
F:AGACGCTCACCTTGGAACTT
PDAAG1023 213-240 (AAG)10 54 4
R:ACCCCGCTCATGAATTAGG
_A6- F:CTTCTCCACTGGCATCTTCC
PDAAGI1025 214-250 (AAG)15-A6 53 4
(AAG)3 R:CACCCGTTGGGCATCTTA
F:GCATGGACTTAATGCTGGGTA
DP169 180-220 (AAT)12 54 7
R:GGTTTTCCTGCCAACAACAT
F:GGTGTTTGGGCCTATTTCCT
DP172 199-240 (AGG)11 56 7
R:GTCCCTCCTCCTCTGTCC
F:TGCTGCAAATCTAGGTCACGAG
PDCAT14 140-160 (TC)I9(TC)16 57 2
R:TTTACCCCTCGGCCAAATGTAA
F:ATGCGGACTACACTATTCTAC
mPdCIR044 280-332 (GA)19 47 5
R:GGTGATTGACTTTCTTTGAG
F: forward and R: reveres primer
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Table 2. Diversity indices formulas and description

Na = No. of Different Alleles

Ne = No. of Effective Alleles = 1 / (X pi2)

I = Shannon’s Information Index = -1 x X (pi x Ln (pi))

Ho = Observed Heterozygosity = No. of Hets / N

He = Expected Heterozygosity = 1 - Z pi2

UHe = Unbiased Expected Heterozygosity = (2N / (2N-1)) x He

F = Fixation Index = (He - Ho) / He =1 - (Ho / He)

Fis = (Mean He - Mean Ho) / Mean He

Fit = (Ht - Mean Ho) / Ht

Fst = (Ht - Mean He) / Ht

Nm =[(1/Fst)-1]/4

Where pi is frequency of the ith allele.

Table 3. AMNOVA of SSR marker for Iranian male and female clones

Source df SS MS Est. Var. %
Among Sexes 1 10.776 10.776 0.369 5%
Within Sexes 24 167.955 6.998 6.998 95%
Total 25 178.731 7.367 100%
Table 4. Compression of SSR diversity between Iranian male and female clones
Sex df SSWP MSWP F Pr>F
‘ Male 6 44.42857 7.404762 1.079007 0.414087
‘ Female 18 123.5263 6.862573
Table 5. Mean and SE over Loci for each Sex
Pop Male Female Total
Mean SE Mean SE Mean SE
Na 5 0.327327 6.75 0.559017 5.875 0.385951
Ne 3.83969 0.31284 5.033649 0.451091 4.436669 0.306716
I 1.437645 0.072816 1.70643 0.094511 1.572038 0.067272
Ho 0.660714 0.111109 0.786915 0.040844 0.723815 0.059458
He 0.727041 0.022797 0.787219 0.022953 0.75713 0.017451
UHe 0.782967 0.02455 0.808761 0.023412 0.795864 0.016722
F 0.099964 0.142488 -0.00782 0.06443 0.046073 0.076808

Table 6. Observed hetrozygosity of different Date palm clones
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Male Female

No. Clone Ho No. Clone Ho No. Female Clone Ho
1 Vardi 0.750 8 Istaamran 0.875 18 Dayri 0.875
2 Ghanami 0.875 9 Ashgar 1.000 19 Zahidi 0.625
3 Smesmavi 0.500 10 Almehtary 0.375 20 Shakar 0.750
4 Sabze parak 0.625 11 Barhi 0.875 21 Ganthar 0.875
5 Jarvis 0.625 12 Berim 1.000 22 Medjool 1.000
6 Jealaghl 0.500 13 Jozi 0.375 23 Helaly 0.750
7 Fonoch 0.750 14 Khathrawy 0.875 24 Methafaty 1.000
15 Helawi 0.625 25 Golgoly 0.750
16 Hamrawy 0.625 26 Rabey 0.375

17 Deglet-Nour 0.875

Figures
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Fig 1. Map of Iranian provinces
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Fig 2. Dendogram of 7 male and 19 female clones of Iranian Date palm
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ABSTRACT

This study was investigated during 2011 and
2012 seasons to examine the effect of foliar
application of the antioxidant Glutathione at
0.0, 0.025, 0.05, 0.1 and 0.2 % on fruiting of
Zaghloul date palms grown under Minia region.
The selected palms received four sprays.

An obvious promotion on the leaf area, total
chlorophylls, leaf content of N, P, K, yield, bunch
weight and fruit quality of Zaghloul date palm
was observed with using Glutathione at 0.025

to 0.2 %. The promotion was associated with
increasing concentrations. A slight stimulation was
observed among the higher two concentrations.

Four sprays of Glutathione at 0.1 % to Zaghloul
date palms was beneficial for enhancing yield
and fruit quality under Minia region.

Key words: Glutathione — Zaghloul date
palms — yield — fruit quality.

INTRODUCTION

Yield decline of Zaghloul date palms grown under

Minia region can be solved as previously mentioned by

many authors by using the important antioxidant namely
Glutathione. It is the most important non- protein thiol present
in the plants. It is very essential in producing antioxidant
defense systems in plants that can protect the plants from
reactive oxygen species. It is also important for increasing the
tolerance of plants to all stresses and promoting metabolism
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of sulfur. Reduced Glutathione is considered the major water
soluble antioxidant in photosynthetic and non- photosynthetic
tissues. It is also enhances cell division and increasing the
integrity of cell structure (Levitt, 1980; Rennenberg, 1982;
Meister and Anderson, 1983; Dekok and Stulen, 1993; Jorge
et al., 1993; Foyer et al., 1997; Noctor and Foyer, 1998;
Tausz and Grill, 2000; Kocsy et al., 2001 and Mullineaux and
Rausch, 2005). Recently, Abd El-aal et al, (2012) emphasized
the beneficial of Glutathione on yield as well as physical

and chemical characteristics of Taimour mango fruits.

The target of this study was elucidating the effect of
different concentrations of Glutathione on fruiting of
Zaghloul date palms grown under Minia region.

MATERIALS AND METHODS

This study was carried out 2011 and 2012 seasons in a private
orchard situated at Maghagha district, Minia Governorate

on thirty 20- years old Zaghloul date palms. Soil texture is
silty clay and the palms are planted at 7 x 7 meters apart.
The selected palms were irrigated through surface system.
Pruning was carried out to maintain leaf bunch ratio at 8: 1
(according to Sayed, 2002). Number of female spathes per
each palm was adjusted to ten spathes. Artificial pollination
was achieved by inserting five male strands into the female
bunch using known high activating pollen source throughout
2 — 3 days after female spathe creaking followed by bagging
(Omar, 2007). Each selected palm received the common
horticultural practices that are already applied in the orchard
except those dealing with using the antioxidant Glutathione.

The present study included five treatments from five
concentrations of the antioxidant Glutathione namely 0.0,
0.025, 0.05, 0.1 and 0.2 %. Each treatment was replicated
three times, two palms per each. Therefore, the total uniform
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in vigour palms that selected to achieve this exported was

30 palms. Randomized complete block design was adopted.
Glutathione was sprayed four times at growth start (last week
of April), just after fruit setting (last week of Mar.) and at one
month intervals (last week of April and May). Triton B as a
wetting agent was added to all Glutathione concentrations
(from 0.0 to 0.2 % at 0.05 %). Spraying was done till runoff.

During both seasons, the following
parameters were carried out:-
e Leafarea (m?) (Ahmed and Morsy, 1999).
 Total chlorophylls (a + b) as (mg/ g-! F.W)
(Moran, 1949 and Wettstein, 1957).
e Percentages of N, P, K and Mg in the dried

leaves according to Piper (1950); Chapman
and Pratt (1965) and Wilde et al., (1985).

e Bunch weight (kg.).
e Yield/ palm (kg.) at the first week of September.

e Some physical and chemical characteristics of the fruits
namely fruit weight (g.) and dimensions (length and
width, cm.) as well as percentages of pulp and seeds.

e Pulp/ seed was also calculated, total soluble solids
%, total and non- reducing sugars % (A.O.A.C.,
1995), total acidity % (as g malic acid/ 100 g pulp)
according to A.O.A.C., (1995); fibre crude %
and total soluble tannins % (A.O.A.C., 1995).

All the obtained data were tabulated and subjected
to the proper statistical analysis using new L.S.D
at 5 % according to Mead ez al., (1993).

RESULTS AND DISCUSSION
1. Leaf area:

It is clear from the data in Table (1) that foliar application
of Glutathione at 0.025 to 0.2 % significantly stimulated
the leaf area of Zaghloul date palms in relative to the check
treatment. The promotion was associated with increasing
concentrations. Increasing concentrations of Glutathione
from 0.1 to 0.2 % failed significantly to show significant
promotion on the leaf area. Significant differences were
recorded between most concentrations on leaf area. Treating
the palms four times with Glutathione at 0.2 % gave the
maximum values. Untreated palms produced the minimum
values. These results were true during both seasons.

2. Total chlorophylls and percentages
of N, P and K in the leaves:

As shown in Table (1), total chlorophylls and percentages
of N, P and K in the leaves were significantly increased
in response to foliar application of Glutathione at 0.025
to 0.2 % in relative to the check treatment. There was a
gradual and significant stimulation on these parameters
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with increasing concentrations. Meaningless promotion
was observed between the higher two concentrations.
Using Glutathione at 0.2 % gave the maximum values.
The lowest values were detected on untreated palms.
Similar results were announced during both seasons.

3. Bunch weight and yield per palm:

It can be stated from the date in Table (2) that spraying
Glutathione at 0.025 to 0.2 % four times significantly was
accompanied with improving bunch weight and yield per
palm rather than non- application. The promotion was
significantly associated with increasing concentrations of
Glutathione. A slight and unsignificant promotion on the
bunch weight and yield was observed among the higher two
concentrations, therefore the recommended concentration
from economical point of view was 0.1 % Glutathione.

The best results with regard to bunch weight and yield

were obtained when the palms received four sprays of
Glutathione at 0.1 %. Under such promised treatment,

yield per palm reached 178.4 and 192.0 kg during both
seasons, respectively comparing with the yield of the
untreated palm which reached 148.0 and 147.2 kg. The
percentage of increase on the yield due to using the promised
treatment in relative to the check treatment reached 20.5
and 30.4 % during both seasons, respectively. Similar
results were announced during 2011 and 2012 seasons.

4. Physical and chemical
characteristics of the fruits:

One can state from the date in Tables (1 & 2) that treating
Zaghloul date palms four times with Glutathione at 0.025 to
0.2 % caused a significant promotion on fruit quality in terms
of increasing berry weight and dimensions (length & width),
pulp %, pulp/ seed & T.S.S %, total and reducing sugars %
and reducing total acidity %, total soluble tannins % and
total crude fibre % in relative to the control treatment. The
promotion was in proportional to the increase in Glutathione
concentrations. Significant differences on quality parameters
were observed between most concentrations except between
the higher two concentrations, therefore the best treatment
in this respect was the application of Glutathione at 0.1 %.
Untreated palms produced unfavourable effects on fruit
quality. The same trend was noticed during both seasons.

DISCUSSION

The promotive effects of Glutathione on growth, nutritional
status, yield and fruit quality of Zaghloul date palms

might be ascribed to its positive action on enhancing the
tolerance of palms to all unfavourable conditions around the
palms, uptake of nutrients especially sulfur, cell division,
the biosynthesis of most organic foods and antioxidant
defense systems that were responsible for protecting the



trees from reactive oxygen species (Tausz and Grill, 2000;
Kocsy et al., 2001 and Mullineaux and Rausch, 2005).
These results are in agreement with those obtained by
Noctor and Foyer (1998) and Abd El-aal ez al., (2012).

CONCLUSION

For enhancing growth, nutritional status, yield as
well as physical and chemical characteristics of the
fruits in Zaghloul date palms, it is advised to spray
the palms four times with Glutathione at 0.1 %.
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Table (1): Effect of different concentrations of Glutathione on leaf area, total chlorophylls & percentages of N, P and K in the
leaves, yield, bunch weight as well as fruit weight and dimensions of Zaghloul date palms during 2011 and 2012 seasons.

Total
Concentrations Leaf area (m2) chlor(())t[:lhylls Leaf N % Leaf P % Leaf K %
of Glutathione (mg/ g-1 F.W)
0.0 % 2.01 2.10 10.11 10.45 1.69 1.74 0.15 0.19 1.29 1.30
0.025 % 2.19 2.27 10.41 11.00 1.79 1.85 0.22 0.27 1.39 1.40
0.05 % 2.21 2.30 11.00 11.49 1.91 1.97 0.26 0.31 1.45 1.46
0.1 % 2.41 2.50 11.50 11.96 1.99 2.02 0.29 0.34 1.59 1.61
0.2 % 2.42 2.53 11.55 11.97 2.01 2.04 0.30 0.35 1.60 1.63
New L.S.D at 5 % 0.05 0.06 0.21 0.31 0.06 0.05 0.02 0.03 0.05 0.05
Character Yield/ palm (kg.) Fr“it(;eight FrU(izllI:%;gth Fru(ictnvlv;dth
0.0 % 18.5 18.4 148.0 147.2 21.0 21.9 5.37 5.41 2.67 2.71
0.025 % 19.6 19.9 156.8 159.2 23.3 24.1 5.50 5.55 2.72 2.75
0.05 % 20.9 21.9 167.2 175.2 25.0 25.5 5.64 5.67 2.80 2.83
0.1 % 223 24.0 178.4 192.0 27.3 27.0 5.70 5.74 2.95 2.99
0.2 % 22.5 24.2 180.0 193.6 27.5 27.7 5.72 5.75 2.96 3.00
New L.S.D at 5 % 1.0 1.1 2.9 3.0 1.0 1.1 0.07 0.06 0.03 0.03

Table (2): Effect of different concentrations of Glutathione on some physical and chemical characteristics of the fruits of
Zaghloul date palms during 2011 and 2012 seasons.

Concentrations Seeds % Pulp/ seed Total sugars %

of Glutathione ‘ 2011 ‘ 2012 ‘ 2011 ‘ 2012 ‘ 2011 ‘ 2012 ‘ 2011 ‘ 2012 ‘ 2011 ‘ 2012
0.0 % 771|778 (229 |22 [337 |350 |265 |272 |201 |203
0.025 % 794 800 206 199 385 403 276 284 208 210
0.05 % 815 823 185 177 441 465 289 296 216 220
0.1% 834 841 166 159 502 529 298 305 220 229
02 % 83.5 842 165 158 506 533 300 306 222 230
New L.S.D at 5 % L1 10 09 10 021 018 07 08 05 06
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Concentrations Pulp % Seeds % Pulp/ seed T.S.S % Total sugars %

of Glutathione
A
0.0 % 14.0 14.2 6.1 6.1 0.401 0.396 0.71 0.74 0.69 0.71
0.025 % 14.6 15.0 6.2 6.0 0.380 0.371 0.60 0.62 0.58 0.59
0.05 % 153 15.5 6.3 6.5 0.350 0.350 1 0.41 0.40 0.37 0.37
0.1 % 16.0 16.0 6.0 6.9 0.322 0.318 0.35 0.33 0.30 0.31
0.2 % 16.2 16.1 6.0 6.9 0.320 0.316 0.34 0.32 0.29 0.30
New L.S.D at 5 % 0.4 0.3 NS NS 0.020  0.018 0.03 0.04 0.03 0.04
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ABSTRACTS

The beneficial effects of some fertilization
treatments on fruit quality of Saidy date palm
grown in sandy soil were investigated during

2004 to 2007 seasons. Various sources of nitrogen,
phosphorus and potassium (NPK) such as organic,
bio-fertilizers and slow-release forms of nitrogen
were used compared to mineral NPK sources

to determine the optimum and better source.

Amending the palms with organic form of
farmyard manure (FYM) plus either potassien
or rock phosphate, as well as, slow release
plus either potassien and rock phosphate gave
the heaviest and biggest fruits compared to
fertilization with mineral sources of NPK.

The maximum fruit juice total soluble solids

and sugar contents were obtained when using
either organic form plus either potassien or
phosphoren, or slow release-N plus potassien and
rock phosphate. Also, fruit content of N, P and

K were significantly increased by using organic
manure, slow release-N, biofertilizers and potassien
compared to fertilizing by mineral sources of N,

P & K. Amending the palms with either organic
plus bio-form or slow release-N gave the highest
values of remaining soil-N, whereas, phsophoren

or rock phosphate gave the highest value of the
remaining soil-P. In addition using organic manure
plus potassien significantly increased the remaining
soil-K compared to other fertilization treatments.
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It could be concluded that replacing the
mineral requirements of Saidy date palm by
either organic, bio-forms or slow release was
very useful in improving the soil fertility and
consequently improving the fruit traits. In
addition, this procedure can reduce nitrate
environmental pollution as well as maintain the
soil fertility for sustainability of agricultural
and organic farming production.

INTRODUCTION

Date palm (Phoenix dactylifera L.) is one of the oldest fruit
crops grown in the arid regions of the Arabian peninsula,
North Africa and Middle East (Chao and Krueger, 2007).
Egypt is considered as the leader of Arab countries in
producing dates [Food Agricultural Organization (FAO),
2009]. Dates are considered as an almost ideal food that
provides a wide range of essential nutrients with many
potential health benefits (Elleuch et al., 2008). The dates
quality can vary depending on cultivar, soil conditions,
cultural practices as well as the ripening stage (Ismail ez al.,
2006). Fertilization is one of the important tools to improve
the dates physicochemical. Loss of elements of nutrients by
leaching volatilization, denitrification as well as mobility of
elements and other ways was the most important problem.
Thus optimizing nitrogen agent loss can solve this problem.
The loss of nitrogen via leaching through drainage water
may be reduced to some extent by using slow release forms
of nitrogen (Wang and Alva, 1996). Application of organic
and chemical fertilizers were found to increase nutrient
uptake and improved yield and fruit quality and decreased
the fruit contents of nitrate and nitrite at both bisir and tamr
stages. Increasing percentage of organic fertilizers from 25
to 75% of the recommended nitrogen rate was followed by
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a gradual promotion on these traits (E1-Morshedy, 1997;
Shahein et al., 2003; El-Assar, 2005; Badawi, 2007; El-
Wasty and El-Khawaga, 2008; El-Salhy ef al., 2008, Al-
Kharusi et al., 2009 and Marzouk and Kassem, 2011).

Moreover, the use of organic and bio-fertilization for fruit
crops as good alternatives to chemical fertilization can
depress environment pollution and produce a nutritive
and safe food that is good for health (Blake, 1990).

Using organic or biofertilization (Biogen) significantly
improved the fruit quality (Osman, 2003; Mohamed

and Gobara, 2004 and Mansour et al., 2004).

Potassium fertilization applied to sewy date palm grown in
calcareous soil increased fruit weight and TSS%, whereas,
decreased the seed weight and fruit tannins content (EI-
Hammady et al., 1991). Application of K fertilizer at two
equal doses in May and December or at three equal doses
in March, May and December is better. The optimum rate
of economic potassium fertilization for date palms on
sandy soil was 600 g of K20/palm/year (Salama, 2007;
Shahin, 2007 and Harhash & Abdel-Nasser, 2007).

Phosphorus is very important in the metabolic processes,
i.e. blooming and flower development. Egyptian soils
having alkaline pH are low in their availability that
approximately 90-95% of P occur in an unavailable form
(Olsen, 1973). Inoculation with P-biofertilizers increase
phosphorus uptake by plants grown on high phosphate
fixing soil (Gaur et al., 1980 and Kurtsidze, 1984).

The main objective of this study is to evaluate the
effect of some fertilization treatments on fruit quality
of Saidy date palm grown in sandy soil. Furthermore,
the possibility of using organic, bio or slow release
fertilizers instead of mineral fertilizers.

MATERIALS AND METHODS

The present study was carried out during the four
consecutive seasons of 2004 to 2007 at the Experimental
Orchard of Agricultural Research Station that is located
at El-Kharga Oasis, New Valley Governorate, Egypt.

Forty two Saidy date palms of uniform vigour 35 years
old, healthy with no usual nutrient deficiency symptoms.
They planted in sandy loam soil and water table depth

at not less than two meters were chosen. Analysis of the
soil was done before starting and after the end of study to
determine the remaining soil NPK according to Wilde et
al. (1985) and are shown in Table (1). The chosen palms
were divided into fourteen fertilization treatments including
the control. The experiment was arranged in completely
randomized block design with three replicates, one palm
per each. The treatments were arranged as follows:

1. Control palms received 1000 g N/palm (2.17 kg urea,
46.5%) plus 1.5 kg calcium super phosphate (15.5%
P205) and 1.0 kg potassium sulphate (48% K20).

2. Fertilization with 750 g N/palm as organic manure
(100 kg Farmyard manure (FYM), 0.75% N).

3. Fertilization with 250 g N (33.3 kg FYM
plus 1000 g Nitrobien/palm) plus 1.5 kg
calcium super phosphate (15.5% P205) and
1.0 kg potassium sulphate (48% K20).

4. Fertilization with 750 g N (1.9 kg Enciaben
40% N as slow release) plus 1.5 kg calcium
super phosphate (15.5% P205) and 1.0
kg potassium sulphate (48% K20).

5. Fertilization with 100 kg FYM plus 1.5 L
Potassin-N/palm (30% K20 + 5% N).

6. Fertilization with 100 kg FYM plus 1.5 L
Potassin-F/palm (30% K20 + 8% P).

7. Fertilization with 33.5 kg FYM + 1000 g
Nitrobien plus 1.5 L Potassin F/palm.

8. Fertilization with 1.9 kg Enciaben
plus 1.5 L Potassin F/palm.

9. Fertilization with 100 kg FYM plus 50
cm3 liquid Phosphoren/palm.

10. Fertilization with 100 kg FYM plus
1kg rock phosphate/palm.

11. Fertilization with 100 kg FYM plus 50 cm3
liquid phosphoren plus 1.5 L potassin N

12. Fertilization with 100 kg FYM plus 1kg rock
phosphate/palm plus 1.5 L potassin N.

13. Fertilization with 250 g N (33.7 kg FYM)
plus 1000 g Nitrobien + 50 cm3 liquid
phosphoren/palm. plus 1.5 L potassin N

14. Fertilization with 1.9 k Enciaben plus 1 kg rock
phosphate/palm. plus 1.5 L Potassin-N/palm

In addition, all treatments manured with 50 Kg FYM /palm

Farmyard manure (FYM), calcium superphosphate and
rock phosphate were mixed and added once in a circle
surrounded each palm on the middle of December. As
well as enciaben as slow release fertilizer, potassin F and
potassin N, as well as, Biostimulants namely nitrobien
and phosphoren, were added at two equal batches on the
middle of February and May. Urea was applied at three
equal batches on the middle of February, May and July.
In addition, potassium sulphate was added at two equal
batches on middle of May and July. The data of FYM
and rock phosphate analysis are given in table (1).

Other horticultural practices such as irrigation, pruning
and pest control were used as usual. In addition, the
artificial pollination was uniformly performed in respect of
source, date and method to avoid residues of metaxenia.



In general, the following measurements were
determined during the four seasons of study.

All bunches were harvested at late rutab stage and

dates were picked and harvesting date was recorded.
Sample of 50 fruits were taken randomly from each

palm to determine of some physical and chemical fruit
properties as outlined in A.O.A.C. (1985). In addition, the
percentage of N, P and K in dried fruit were determined
according to procedures outlined by Wild et al. (1985).

The proper statistical analysis was carried out
according to the methods outlined by Snedecor and
Cochran (1980) and Gomez and Gomez (1984) using
L.S.D. test for distinguishing treatment means.

RESULTS AND DISCUSSION

1. Effect of some fertilization
treatments on fruit quality:

Data presented in Tables (2 & 3) show the effect
of some organic, bio and slow release fertilizers
on some physical fruit traits of saidy dates during
2004, 2005, 2006 and 2007 seasons.

As a general view it can be noticed that all fertilization
treatments were materially advanced the harvest

date compared to control (T1). Furthermore, using
potassien combined with either organic or bio-form
advanced the harvest date about two weeks earlier

as compared to NPK at mineral sources (T1).

All treatments also, caused significant increases in fruit
weight, flesh weight percentage and dimensions compared
to using mineral NPK only (T1). The heaviest fruits were
recorded on palms fertilized with either slow release-N
plus potassien-F (T8), slow release-N plus potassien

and rock phosphate (T14) or organic form plus rock
phosphate (T10). Whereas, the smallest ones occurred

on palms fertilized with mineral source of NPK (T1).

The important role of organic manure and slow release-N
in providing palms with their requirements from various
nutrients as well as the positive action of these elements in
the biosynthesis of organic foods and cell division (Nijjar,
1985), as well as, controlling the uptake of nitrogen by
roots for a long period could give a good explanation

for the present effects on the physical fruit properties.
Moreover, the role of potassien in increasing the fruit
weight could be attributed to the physiological effect of
potassium in increasing the osmotic potential of fruit cell
that might promote the water movement into the fruit,
consequently increase the fruit volume and weight.
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Furthermore, data in Tables (3 & 4) showed that using
fertilizers, either organic, bio-form or slow release-N

as well as potassien plus either phosphoren or rock
phosphate were accompanied with improving the fruit
quality in terms of increasing total soluble solids and sugar
contents and decreasing the moisture contents compared
to fertilization by mineral sources of NPK (T1).

Such, improving of fruit quality due to organic, bio
and slow release N fertilizers could be ascribed to a
good balance between the growth and fruiting since
improved the soil fertility, Table (5) that result in
accumulating more carbohydrates and makes them
very available for enhancing ripening of dates.

The highest values of total soluble solids and total and
reducing sugar percentages were obtained with palms
fertilizeed by bio-form plus potassien and phosphoren
(T13), while the lowest ones were found due to fertilization
of the palm by NPK at mineral sources only (T1).

Moreover, the maximum fruit juice total and reducing
sugars was obtained from palms fertilized by organic form
plus potassien (T5 & T6) and phosphoren (T11 & T13) and
slow release-N plus potassien and rock phosphate (T14).
These finding could be related to the role of potassien on
translocation of photosynthesis products in leaves. Also,
phosphoren hastened the maturation of fruits, hence increase
the sugar contents. In addition, the effect of organic, bio
and slow release-N fertilizers on controlling the uptake of
N and other nutrients by the palm for a long period and on
achieving a good balance between growth and fruiting.

These results are in accordance with those obtained by Osman
(2003), Shahein et al. (2003), Abdel-Hameed and Ragab
(2004), Gobara (2004), Gobara and Ahmed (2004), Mansour
et al. (2004), Mohamed and Gobara (2004), Abou Sayed-
Ahmed et al. (2005), El-Assar (2005), Badawi et al. (2007),
El-Salhy et al. (2008) and Marzouk and Kassem (2011).
They concluded that Zaghloul and Sewy date fruits were
improved by organic and biofertilziation. In addition, El-
Hammady et al. (1991), Attalla et al. (1999), Salama (2007)
and Harhash and Abdel-Nasser (2007) found that the use of
potassium fertilization improved the date fruit properties.

Moreover, Table (5) showed that the fruit N, P and K
contents were significantly increased by using organic
manure, biofertilizers, potassien and slow release-N
compared to fertilize by mineral sources of N, P & K (T1).
Furthermore, using the slow release-N (T4, T8 and T14),
organic manure plus potassien and either phosphoren
(T11) or rock phosphate (T12) and biofertilizer such as
nitrobin plus potassien (T7). In addition, bio-fertilizer plus
phosphorein (T13) resulted in more announced fruit-N
percentage than that fertilized by mineral sources of N, P
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and K. Whereas, the other remaining treatments showed
intermediate values between the two extrems. This means
that natural (organic and bio-form) markedly increase
fruit content of nitrogen than artificial fertilizers.

Most fertilization treatments increased the fruit phosphorus
content compared to control (T1). Using either phosphoren
(T9, T11 & T13) or rock phosphate (T10, T12 & T14)
produced significantly higher fruit phosphorus than those
with other treatments. Furthermore, using potassien
significantly increased the fruit content of potassium

as compared with that of remaining treatments.

These results are nearly in the same line with those
obtained by Shahein et al. (2003), Al-Kharusi et al.
(2009) and Marzouk and Kassem (2011). They found
that the application of nitrogen in both organic and
inorganic sources was preferable than using inorganic
nitrogen form only in improving dates quality.

2. Effect of some fertilization
treatments on remaining soil NPK:

Data in Table (5) show the effect of organic, bio and
slow release-N as well as potassien, phosphorein
and rock phosphate on the remaining soil NPK.

In general, fertilization with either organic manure, bio-
form or slow release-N caused a significant increase in
the remaining soil N compared to fertilization with the
mineral source. Using slow release-N gave the highest
values of the remaining soil-N in comparison with other
fertilization treatments. Whereas, the remaining soil
phosphorus was higher due to the application of organic
manure, bio and slow release-N plus either phosphoren
or rock phosphate. Moreover, using organic manure
plus potassien significantly increased the remaining soil
potassium compared to other fertilization treatments.

These finding emphasized the role of organic manure, bio-
form and slow release-N as well as potassien, phosphorein
and rock phosphate in enhancing the releasing nutrient
substances from rocks in the soil and making them available
to the uptake and thereby improving the soil fertility. So,
such organic and biofertilization as well as the slow release
treatments have a special importance for the sustainability
of the soil fertility and agricultural production. These
results are in partial agreement with those reported by
Young (1997), Almadini and Al-Gosaibi (2007) and El-
Salhy et al. (2008) who found that the fertilization of
the palms with organic manures significantly improve
the physical and chemical properties of soil, which on
turn led to improvements in soil fertility status. They
suggested that the organic fertilization practices possess
a special importance for the sustainability of the soil.
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CONCLUSION

According to the overall results, it can be concluded that
replacing the mineral-N requirement of saidy date palms
by either organic, bio forms or slow release—N, as well as
potassien and phosphoren or rock phosphate would achieve
a beneficial improvement of the fruit quality. In addition,
these processes are very useful in saving fertilization cost
and decreasing the environmental pollution problems.

These advantage will eventually enable growers to
obtain high good fruit quality. Furthermore, using the
organic, bio-form or slow release fertilization sources
improves the soil fertility and reduces the added
fertilizer requirements. Thus, the growers are able to
produce organic farming products which are rellable
with high price and maintain the human health.
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