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ABSTRACT

The present investigation was carried out through 2015 and 2016 in El-Sabahia Experimental
Station, Alexandria Governorate, Agricultural Research Center. Ten different date palm seeded
females trees were chosen to identify the superior trees with respect to yield and fruit quality, under
Alexandria Governorate conditions. Three seeded palm trees (No. 3, 5 and 9) were superior in their
yield, comparing with Barhi cultivar. Also, two seeded palm trees (No. 3 and 9) were superior in their
weight and shape of fruits and flesh percentage. Chemical contents, i,e T.S.S, total sugars, reducing
and nonreducing sugar and tannins were studied. There were four trees (No. 1, 5, 8 and 9) were
superior in fruit chemical properties comparing with Barhi cultivar (control). The results of molecular
analysis of genomic DNA for the ten different seeded female date palm using ISSR markers showed
that the total number of amplicons amplified by the ten primers was 207 with an average of
20.7/primer. The polymorphism ranged from 76.9 to 100%. with an average of 88.42%. Two primers
represent 100% polymorphic amplicons (No. 4 and No. 9), (primers No.7 and No.2) recorded the
highest percentage of polymorphism (94.4 and 92.9%) respectively. Genetic similarity value was
very low among the ten tested palm trees, ranging from 11.0% to 64.1%. The lowest percentage was
recorded between tree No 7 and No. 9, where as the highest percentage was recorded between Tree
No. 9 and Tree No.l. This low similarity value may be attributed to its origin as seeds. This
polymorphism renders these markers useful for further genetic studies in date palm.
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1. INTRODUCTION amount of fertilization and type of cultural
Date palm (Phoenix dactylifera L.) is one of  practices. Also, Al-Redhaiman (2005) studied
the most important fruit trees in Egypt. Thistree  the chemical changes during storage of Barhi
is the major, and widely grown fruit tree in the  date fruits under controlled atmosphere
middle east. "Barhi", the most popular cultivar  conditions. Al-Hamoudi et al., (2006) identified
worldwide, is marketed and consumed at the full ~ the suitable pollinator for Barhi date palm
mature stage of development. For successful cultivar under  the conditions of Fayoum
improvement program of date palm, there is a  Governorate. Metwaly et al. (2009) reported
need to evaluate the seeded date palm trees of  six semi-dry seeded date palms, which were
Barhi, already grown in  El-Sabahia  found to be superior in yield and fruit qualities
Experimental Station, Alexandria Governorate, than Sewi cv. Also, they indicated four soft date
Egypt. palm superior in yield and fruit qualities than
Ten seeded Barhi female palm trees were  Zaghloul cv. Physical and  chemical
selected and compared with Barhi cultivar, to  characteristics of date palm fruits were studied
evaluate the superior line for fruit quality and by Ismail et al. (2008), Rizk et al. (2007) and
yield. Rokba et al.(1990) evaluated some of the Mohamed et al. (2004).
unknown seeded date palm trees grown in a Al-Juhaim et al.(2012) studied the physical
wide population. Al-Rawahi et al. (2005) studied and chemical properties of seven different date
the chemical composition of date variables due  fruits in Saudi Arabia. El-Merghany and Zaen
to various factors such as cultivar, climate, El-Dean(2013) evaluated and classified some
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date palm cultivars grown under Toshky
conditions into two groups, namely dry date
palms (Sakkoty, Bartamoda, Gondela, Molkaby
and Balady) and soft date palms (Barh and
Sokkary).

Molecular markers such as AFLP , RAPD
and ISSR were reported by several groups.
Although Ameer et al., (2016), Jbir et al., (2006)
and Zamani et al., (2007) concluded that
pomegranate is highly polymorphic. Others
concluded that the degree of polymorphism was
surprisingly low, (Aradhya, 2006 and Yilmaz et
al., 2006). Some studies found that the apparent
phenotypical differences among some cultivars
were not reflected in the polymorphism of the
molecular markers.  Obviously, many more
markers should be isolated from cultivars to
enhance breeding and evolutionary studies.

The selection of superior palms from the
female seeded palm trees of Barhi is the aim of
the current study, through studying fruit physical
properties and chemical contents of date fruits
for certain promising lines, under Alexandria
Governorate conditions. Also to evaluate the
degree of polymorphism to distinguish between
the ten female seeded palm trees at the
molecular level.

2. MATERIALS AND METHODS
2.1. Horticultural studies
2.1.1. Flowering and fruit set

This investigation was conducted through
two seasons (2015 and 2016), in El-Sabahia
Experimental Station, Alexandria Governorate,
to evaluate ten female date palm seedling trees
(Barhi). These seedling trees are ten year old
planted at 7 x 10 m apart, healthy and received
regularly the normal horticultural practices. The
chosen female palm seedling trees were hand
pollinated using pollen grains of one male date
palm in the same area. The strands of each
spathe were detached and female spathes on
each palm tree under study were pollinated
directly, once after spath, and cracking. Each
female spath was pollinated with an equal
amount of male strands (6-7 strands), then the
distal end of the spathe was tied.

After pollination, the female spathes were
covered with perforated paper bags to prevent
any cross contamination with foreign pollen
grains, and were carefully tied around the end of
the spathe. Then, the bags were shaken gently to
insure the spread of pollen grains among female
flowers. After ten days, the bags were removed,
then the number of flowers and fruit setting on
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ten strands per spathe were recorded after June
fall, to determine fruit set percentage.

All bunches were harvested at the full color
(the end of September). Three samples as
replications (3 spathes) from each female
seedling tree under study were picked at random.
Each fruit sample contained 25 fruits for
determination of physical and chemical fruit
properties as outlined in the methods of
A.0.A.C. (1995).

2.1.2. Physical properties of the fruits

The morphological characters of the fruits of
ten female types were measured, i.e. fruit
weight, fruit size, fruit length and diameter, flesh
weight and flesh percentage.

2.1.3. Chemical properties of the fruits

Values of total soluble solids (T.S.S.) content
were determined in fruit Juice using a hand
refractomater (A.O0.A.C.1995). In addition,
reducing and total sugar percentages were
determined in Juice according to the method of
Lane and Eynon as described by the A.O.A.C.,
(1995). The non-reducing sugars were calculated
from the difference between total and reducing
sugars. Tannin content was determined by using
standard curve of tannic acid and expressed as
mg tannins percent g.f wt. fruit peel and
described by Resenabatt and Pluso (1941).
Chlorophyll (a+b) of the fruit skin were
determined according to the procedure suggested
by Wensttein, (1957).

2.2. DNA Finger prints
2.2.1. Inter Simple Sequence Repeats (ISSRs)

Total DNA was extracted from young leaves
as described by Porebski et al., (1997). Ten
ISSR primers were used for PCR amplification
(Table 1) PCR amplifications were performed in
a Perkin-Elmer/Gene Amp R PCR system 9700
(PE. Applied Biosystems) programmed to fulfill
40 cycles after an initial denaturation step at
94°C for | min, an annealing step at 36 °C for 1
min, and an elongation step at 72 °C for 1.5 min.

Table (1): Sequences of reliable ISSR primers.

Primers Sequence
IS1 TAT (CA),
IS 2 CAC (TCC)s
IS 3 TTT (TCC)s
IS6 (GA)s CG
IS7 ATTA (CA);
IS8 (AG)s CT
1S9 AAC (TG);T
IS 10 (TCC)s AC
A9 (AGC), AC
A12 (Acc)s TC
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The primer extension was extended to 7 min at
72°C in the final cycle.

The amplification products were resolved by
electrophoresis in a 1.5% agarose gel containing
ethidium bromide (0.5 ug/ml) in IXTBE buffer
at 95 volts. PCR products were visualized under
UV light and photographed using a Polaroid
camera. Amplified products were visually
examined and the presence or absence of each
band was scroed as | or O, respectively.

2.2.2. Data analysis, DNA fingerprint

A similarity matrix using the similarity
coefficients of Nei and Li (1979), was
constructed for ISSR data based on the presence
(coded as 1) or absence (coded as O) of the
resulted fragments for each primer. Moreover,
the relationships among the different female
palm trees as revealed by dendrogram were done
using SPSS windows program (V.10)

2.2.3. Statistical analysis.

The experiment included in this study
followed a complete randomized design in a
factorial experiment. The obtained data were
subjected to analysis of variance (ANOVA)
according to Snedecor and Cochran (1980).
Means were differentiated by Duncan's multiple
range test at 5% level (Duncan, 1955).

3. RESULTS AND DISCUSSION
3.1. Horticultural studies
3.1.1. Flowering, fruit set and yield

The data presented in Table (2) show the
dates of the first and last spathe of ten different
female types and Barhi cultivar in the two
seasons under study (2015 and 2016). The
longest flowering period was for the tenth tree
(27 days) in the first season, and for the ninth
tree (31 days) in the second season. The shortest
period was for the fifth tree (13 and 14 days) in
the two seasons, respectively. As for the number
of spathes per tree, the results indicated that the
third tree had 22 spathes while the lowest
number 14 was for the fourth tree, in 2015. In
2016 the third and fifth trees had 22 spathes and
the lowest number was 14 for tree No. 8.

The results in Table (2) show that fruit set
percentage of the ten female types under study
varied considerably. The fifth and ninth trees
gave the highest percentage of fruit set (70.16
and 70.60%), the lowest percentage was for the
third tree (52.38%) in the first season. In the
second season, the seventh and ninth trees had
the percentage (56.39 and 58.13%), respectively,
and the lowest was for the sixth tree (52.12%).

The highest significant yield (164.00 kg) was
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recorded by the third tree in 2015, and
(162.00kg) by the fifth tree in 2016. Meanwhile,
the lowest yield (106.66 kg) was obtained by the
fourth tree, in the first season, and (117.33 kg)
was obtained by tree No. 8 in the second season.

These findings are in line with those of El-
Hamadi et al. (1977) and Al-Hamoudi et al.
(2006). They recorded variable degree of
compatibility in some date varieties and variable
fruit set percentage.

3.1.2. Fruit physical properties.

Fruit weight: The results illustrated in Table
(3) and Fig (1) showed that the third and the
ninth female trees had the highest value of fruit
weight (25.96 @), in the first season, while the
fifth tree had the lowest value (10.23 g). In the
second season, also the highest value was for the
third tree (27.16 g) and the lowest was for the
fifth tree (10.76 g).

Fruit size: The data revealed that the two trees
(number 3 and 9), gave the highest value of fruit
size (24.40 and 20.43 cm®) respectively, in the
first season, the lowest value was for the fifth
tree (9.26 cm®). In the second season, the highest
value was for the third tree (26.02 cm®), while
the fifth tree gave the lowest (10.46 cm®).

Fruit diameter: Regarding the fruit diameter.
The data showed that the highest and significant
value was for the third tree (2.54 and 2.67 cm),
in 2015 and 2016, respectively. In the first
season, the lowest values were for the egith and
ninth trees (1.09 cm and 1.10 cm), respectively.
Only the ninth tree gave the lowest value (1.18
cm) in the second season.

Fruit length: As for the length, the third tree
only gave the highest value (3.23 cm), in 2015.
In the second season, the trees number (2, 3, 6,
9, 10 and Barhi) gave the highest values ranging
from 2.54 to 3.15cm. The lowest values were
for the fivth and seventh trees (1.28 and 1.29
cm), in the first season. In 2016, the trees
number 4 and 5 had values 1.76 and 1.74 cm,
respectively.

Metwaly et al. (2009) evaluated the seeded
date palm trees grown under Fayoum
Governorate. EI Mergheny and Zaen El-Dean
(2013), studied the fruit physical properties of
some cultivars of date palm and stated that
Sokkary and Barhee (soft date palm cultivars)
were the best soft date palm cultivars.

Flesh weight: The obtained results indicated that
the flesh weight of fruits differed significantly
according to the type of females. The third tree
gave the highest values (24.60 and 24.43g). The
fifth tree gave the lowest (9.08 and 9.31g),
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Table (2): Dates of first and last spathe, periods of flowerings No of spath/tree, fruit set percentage
and yield/tree of ten different female type Barhi date cv. During 2015 and 2016

Female First spathe date Last spathe date Period of flow erring/ day
No. 2015 2016 2015 2016 2015 2016

1 5 Mar 28 Feb | 24 Mar 25 Mar 19 25

2 7 Mar 2 Mar | 28 Mar 1 Apr 21 30

3 7 Mar 2 Mar 1 Apr. 1 Apr 25 30

4 11 Mar 1 Mar | 31 Mar 31 Mar 20 30

5 15 Mar 11 Mar | 28 Mar 25 Mar 13 114

6 15 Mar 14 Mar 1 Apr. 2 Apr 17 19

7 15 Mar 11 Mar 2 Apr. 2 Apr 18 22

8 12 Mar 2 Mar | 1 Apr. 1 Apr 19 30

9 7 Mar 11 Mar 1 Apr. 11 Apr 25 31

10 5 Mar 2 Mar 1 Apr. 1 Apr 27 30
Barhi 11 Mar 6 Mar | 1 Apr. 2 Apr 21 27
Female No. of spathe / tree Frit set % Yield / tree (kg)

No. 2015 2016 2015 2016 2015 2016
1 16 18 6043 | bc | 55.20 | ab | 119.00 | hi | 127.00 | ef
2 18 20 58.43 c | 5044 | ¢ 128.30 | d | 152.00 | ¢
3 22 22 5238 | d | 5494 | ab | 164.00 | a | 158.00 | b
4 14 18 58.76 c | 5230 | bc | 106.66 | j | 122.00 | g
5 18 22 70.16 a | 5519 | ab | 13400 | ¢ | 162.00 | a
6 16 18 58.46 c | 5212 | bc | 122.00 | fg | 130.00 | e
7 15 20 60.72 | bc | 56.39 | a 117.00 | i | 146.00 | d
8 16 14 60.49 | bc | 5499 | ab | 120.00 | gh | 117.33 | h
9 17 16 70.60 a | 5813 | a 128.30 | e | 124.00 | fg
10 20 18 61.86 b | 5137 | ¢ 154.00 | b | 148.67 | cd
Barhi 16 18 58.03 c | 5078 | ¢ 12400 | f | 126.00 | f

Means in the same column followed by the same letter(s) are not significantly (p> 0.05) different

Table (3): Fruit weight, fruit size, fruit diameter, fruit length, flesh weight, seed weight and flesh percentage of ten
Different female eypes of Barhi clate CV. During 2015 and 2016

Female No. Fruit weight (g) Fruit size (m3) Fruit diameter (cm) Fruit length (cm)
2015 2016 2015 2016 2015 2016 2015 2016
1 1350 | ¢ | 1410 | d | 13.03 | ¢ | 1400 | c |124| o 1.55 c [210| ¢ | 254 | de
2 1576 | b | 1656 | bc | 1325 | ¢ | 1619 | b | 133 | cd 152 | cd | 283 | b |315]| a
3 2596 | a | 2716 | a | 2440 | a | 2602 | a | 254 | a 2.67 a |323| a |311| a
4 1330 | ¢ | 1406 | d | 1263 | cd | 13.30 | cd | 1.32 | cd 138 | de |185| f |176| b
5 1023 | d | 1076 | e | 926 | e | 1046 | e | 193] b 2.11 b |128| g |174| b
6 16.33 | b | 1687 | bc | 1596 | b | 1583 | b | 1.32 | cd 136 | def | 200 |eg | 285| a
7 1350 | ¢ | 1724 | b | 1330 | ¢ | 1595 | b | 166 | bc | 2.04 b |129| g |242| b
8 1376 | b | 1407 | d | 1553 | b | 1339 | cd | 109 ]| d 121 | fg | 257 | c |238] ab
9 2596 | a [ 1360 | d | 2043 | a | 1280 | d |110] d 1.18 g [230]d |[297] a
10 1330 | ¢ | 1691 | b | 11.73 | d | 1584 | b | 144 | cd 1.33 efg | 224 | d | 254 a
Barhi 1180 | cd | 16.18 | ¢ | 1156 | d | 15663 | b | 203 ] b 2.14 b |284| b |295| a
Female No. Flesh weight (g) Seed weight (g) Flesh percentage %
2015 | 2016 [ 2015 2016 | 2015 2016
1 12.04 | cd | 12.09 | de | 1.31 | bed | 1.31 | ¢ | 89.15 | def | 88.73 | fg
2 1412 | b | 1413 | ¢ | 149 | b [ 139 | bc| 8956 | de | 89.42 | ef
3 2460 | a | 2443 | a | 119 | cd | 122 | d | 94.71 a 94.74 a
4 1190 | cd | 1272 | d | 124 | cd | 1.36 | bc | 89.45 | de | 89.50 | def
5 9.08 | e | 931 | f |100| e |111| e | 8872 | ef | 89.81 | de
6 1483 | b | 1565 | b | 135 | bc | 146 | b | 90.81 | bed | 9081 | c
7 1498 | b | 1530 | b | 113 | de [123 | d | 9193 | b [9212| b
8 1243 | ¢ | 1264 | d | 112 | cd [ 129 | cd | 90.12 | cde | 90.46 | cd
9 1125 | d | 1149 | e | 134 | bc |132| c | 8746 | f [8841| ¢
10 1434 | b | 1415 | ¢ | 177 | a |[194| a | 89.14 | def | 87.79 | ¢
Barhi 1438 | b | 1428 | ¢ [ 123 | cd | 138 |bc| 9138 | bc | 9111 | C

Means in the same column followed by the same letter(s) are not significantly (p> 0.05) different.
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Fig. (2): Polymorphism detected by | SSR (I‘SZ and ISG) marker with ten selected date palm females

M: Ladder molecular weight marker.
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respectively in the two seasons under study.
Seed weight: On the other hand, the lowest
weight of seed was for the fifth tree (1.00 and
1.11 g), while the highest weight was for tree
number 10 (1.77 and 1.94 g) in 2015 and 2016,
respectively.

Flesh percentage: Regardling the flesh
percentage, data revealed that there were
significant differences among the different types
of female. The third tree had the highest
percentage (94.71% and 94.74%) in the two
seasons under study, respectively. In the 2015,
only one type (ninth tree) had the lowest
percentage 87.46% while in 2016, the two trees
(ninth and tenth) had the lowest percentages
(88.41 and 87.79%), respectively.

These results are in harmony with those found
by Metwaly et al. (2009) who evaluated some
seeded date palm trees grown in Fayoum
Governorate, and identified six semi-dry seeded
date palms and four soft date palms.

3.1.3. Fruit chemical properties

Total soluble solid contents: The results
presented in Table (4) showed TSS% of ten
female types and Barhi cv. In the two seasons
2015 and 2016. The sixth type (tree 6) gave the
highest values in the two seasons (44.65 and
44.49%), respectively, while the first type gave
the lowest (30.54 and 30.91%), respectively.
Total sugars percentage: the data presented in
Table (4) indicated significant differences in the
total sugars content among the studied ten
female types and Barhi cultivar in the two
seasons. The two types (seventh and Barhi cv.)
gave the highest values (71.00 and 71.34%),
respectively, in the first season. In the second
season, the types (seventh, tenth and Barhi cv.
gave percentages ranged between 70.00 to
71.10%. Concerning the lowest value, it was for
the forth type in the two seasons under study
(21.18 and 22.16%), respectively.

Reducing sugar percentage: The results in
Table (4) indicated significant differences of
reducing sugars among the studied types of
female trees. Fruits of trees number (8 and
Barhi cv. gave the highest values 33.47 and
33.21%), in the first season, and 34.11 and
33.29% for trees number (7) and Barhi cv. in the
second season, respectively. On the other hand,
the lowest reducing sugar percentage was
recorded by two types (tree 4 and tree 9) 14.78
and 14.63%, respectively, in 2015. Whereas
only the forth type (tree 4) gave the lowest
significant value (14.87%) in 2016 for reducing
sugar percentage.
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Non reducing sugar percentage: The convent
data revealed that three types of female (trees 7,
10 and Barhi cv.) gave the highest percentage
ranged between 38.12 to 39.04% in the first
season. Meanwhile only the type number (10)
gave the highest value (41.57%), in the second
season. Concerning the lowest value, the data
indicated that the trees number 4 and 6 had the
significant nonproducing sugar percentage (6.40
and 7.00%), in 2015 and (7.48 and 7.79%) in
2016, respectively.

These results are in line with Metwaly et al.
(2009), who noted four seeded palm trees of soft
dates selected comparing with Zaghloul cultivar.
Tannins content: The data presented in Table
(5) cleared that the average tannins content
ranged between 0.472 (for the ninth female tree)
and 0.255 (for the first female tree), in the first
season 2015. In the second season this average
ranged between 0.465 ( for the ninth female tree)
and to 0.257 ( for first female tree).

Carotenes percentage: The results in Table (5)
indicated significant differences among the
studied ten types of seeded female date palm
trees and Barhi cv. In the first season, the two
types (trees number 1 and 8) gave the highest
values of carotene pigment (1.120 and 1.220%)
respectively, whereas only tree number (8) gave
the highest value (1.202%) in the second season.
On the other hand, the lowest percentage of
pigment was for the second type only (0.266 and
0.290%), in 2015 and 2016 seasons,
respectively.

Chlorophyll a percentage: It is worth noting
that the percentages of chlorophyll a for all the
trees under study were in the same trend in the
two seasons. The second type of female tree
gave the highest percentage (0.501 and 0.487%),
respectively. The seventh and ninth types of
seeded female palms gave the lowest values
(0.091 and 0.095%) in the first season and
(0.096 and 0.097%) in the second season.
Chlorophyll b percentage: It is clear from the
data in Table (5) that significant differences was
found between ten types of seeded female of
date palm date and Barhi cv. The second type
(tree number 2) gave the highest values (0.385
and 0.377%), in the two seasons under study,
respectively. On the other hand, two types (trees
no. 7 and 8) gave the lowest percentage of
chlorophyll b (0.062 and 0.064%), in the first
season. There were four types (trees number
7,8,10 and Barhi cv.) gave the lowest percentage
ranged between 0.059 to 0.075%, in the second
season.
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Table (4): Total soluble sugar percentage, total sugar percentage, reducing sugar percentage and nonproducing
sugar percentage of ten different female types of Barhi date palm cultivar during 2015 and 2016

Female No. T.5S% Total sugar %
2015 2016 2015 2016
1 30.54 g 30.91 h 41.45 d 41.53 c
2 38.36 d 38.51 e 32.62 f 33.59 e
3 43.76 b 43.68 b 36.11 e 36.69 d
4 36.45 e 36.75 g 21.18 h 22.16 g
5 44.38 ab 44.43 a 32.70 f 33.52 e
6 44.65 a 44.49 a 25.51 g 26.02 f
7 40.98 C 41.01 c 71.00 a 71.10 a
8 37.56 e 37.86 f 59.50 c 59.61 b
9 44.42 ab 44.09 af 33.67 f 33.84 e
10 40.78 C 40.74 cd 67.20 b 70.00 a
Barhi 40.69 c 40.43 d 71.34 a 70.39 a
Female No. Reducing sugar % Non reducing sugar %
2015 2016 2015 2016
1 19.88 d 21.82 bcd 21.56 c 19.71 d
2 18.89 e 18.23 cd 13.73 d 15.36 e
3 24.58 c 23.99 bcd 11.53 e 12.70 f
4 14.78 h 14.87 d 6.40 f 7.48 g
5 17.56 f 17.60 cd 15.14 d 16.16 e
6 18.50 e 19.38 cd 7.00 f 7.79 g
7 32.87 ab 34.11 a 38.12 a 36.88 b
8 33.47 a 26.15 abc 26.02 b 26.56 c
9 14.63 h 19.29 cd 19.05 d 19.66 d
10 28.16 b 29.58 ab 39.04 a 41.57 a
Barhi 33.21 a 33.29 a 38.13 a 37.72 B

Means in the same column followed by the same letter(s) are not significantly (p> 0.05) different.

Table (5): Some fruit chemical properties of the ten female types of Barhi date palm cv. During 2015 and 2016 seasons.

Female No. Tannins % Carotenes %
2015 2016 2015 2016
1 0.255 f 0.257 f 1.120 a 1.029 b
2 0.405 bc 0.400 b 0.266 h 0.290 h
3 0.340 d 0.337 d 0.562 e 0.571 e
4 0.342 d 0.355 c 0.634 c 0.647 cd
5 0.285 e 0.281 e 0.672 b 0.680 c
6 0.424 b 0.410 b 0.353 g 0.362 g
7 0.335 d 0.333 d 0.603 d 0.639 cd
8 0.409 bc 0.407 b 1.220 a 1.202 a
9 0.472 a 0.465 a 0.604 d 0.618 d
10 0.327 d 0.333 d 0.452 f 0.461 f
Barhi 0.402 c 0.400 b 0.657 bc 0.654 cd
Female No. Chlorophyll a % Chlorophyll b %
2015 2016 2015 2016
1 0.115 h 0.126 g 0.133 c 0.134 bc
2 0.501 a 0.487 a 0.385 a 0.377 a
3 0.374 b 0.386 b 0.256 b 0.261 abc
4 0.196 e 0.197 d 0.089 e 0.090 bc
5 0.196 f 0.163 e 0.104 d 0.104 bc
6 0.224 d 0.218 d 0.129 c 0.127 bc
7 0.091 i 0.096 h 0.062 h 0.059 c
8 0.283 c 0.270 c 0.064 h 0.063 c
9 0.095 i 0.097 h 0.089 f 0.323 ab
10 0.135 g 0.138 fg 0.072 g 0.075 c
Barhi 0.158 f 0.160 ef 0.067 gh 0.063 C

Means in the same column followed by the same letter(s) are not significantly (p> 0.05) different.
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It is noted that chlorophyll (at+b) precede
negatively and significantly correlated with
carotene percentage. Also carotene was
negatively and significant correlated with
nonproducing sugars as shown in Table (5).

Bacha et al. (1987) studied the physical and
chemical characteristics of the fruits of date
palms in some cultivars during three stages
(Kimri, Khalal and Tamar). They stated that
pigment contents (chlorophyll a + b and
carotene) were high in the Kimri stage greatly
reduced in the other two stages. Shaheen et al.
(1989a) stated that pigment contents
(Chlorophyll a + b and carotene) were high in
the Kimri stage.
3.2.Genetic studies
3.2.1. Polymorphism and genetic similarity

estimated by ISSR markers

Table (6) summarizes the results obtained
from using ten primers of ISSR marker. All of
the ten tested primers were reproducible and
scorable (Fig. 2) Two primers represent 100%
polymorphic amplicons (4 and 9). On the other
hand, primers No 7 and 2 recorded the highest
percentage of polymorphism (94.4 and 92.9,
respectively). Primer No.2 produced the highest
number of amplicons (28), two of these ampl
icons were monomorphic, while twenty-six were
polymorphic. Average number of amplicons
produced by the ten primers was 20.7, 2.5 of
these amplicons were monomorphic and 18.2
were polymorphic. In this regard, Ameer et al.,
(2016) stated that seven ISSR primers for twenty
five date palm cultivars produced a total of 622
bands with an average of 38.8 bands per primer.

Table (6):

The number of distinct bands for each primer
ranged from 1 to 7. Meanwhile Abd-Alla (2010)
mentioned that DNA bands generated with the
primer HB-15 ranged from 7 to 9.
3.2.2. Genetic Similarity

Genetic similarity was estimated according to
Dice coefficient (Sneath and Sokal, 1973). The
genetic similarity ranged from 11% to 64.1%
(Table 7). The highest genetic similarity (64.1%)
was between strain No 9 and strain No 1.
However, the lowest genetic similarity was
recorded between strain No.7 and strain No.9. It
is obvious that genetic similarity between the
tested strains were very low, this may attributed
to its origin as seeds. In this respect, Hamza et
al. (2012) observed the highest genetic distance
0.48 and 0.05 among date palm cultivars based
on ISSR data. Interestingly the highest and
lowest genetic similarities have divided the date
palm cultivars geographically, The -cultivars
having the highest similarity belong to Sinolh
and with low similarity belong to Baluchistan
provinces, respectively.
3.2.3. Cluster Analysis

Dendrogram obtained from UPGMA cluster
analysis of genetic distances (Fig. 3) revealed
that all of the tested genotypes were separated
into two clusters. The first cluster was divided
into two groups. One of these groups contained
strains No 5, No8 and No3. However, the
second one includes strain No 10 only. The
second cluster was also divided into two groups,
the first one grouped strains No 7, No 4, No 6
and No2. While the second group contained
strains No.9 and No.1. I. Ameer et al., (2016)

Primer sequence, Monomoraphic bands, Polymorphic bands, total number of

bands, number of and percentage of polymorphism of ten date palm females lines.

Number of Monomorphic Number of Total number Percentage of
Primer bands polymorphic of bands polymorphic
bands bands
1 4 21 25 84.0
2 2 26 28 92.9
3 2 19 21 90.5
4 0 18 18 100
5 3 15 18 83.3
6 6 20 26 76.9
7 1 17 18 94.4
8 3 13 16 81.3
9 0 16 16 100
10 4 17 21 80.9
Total 25 182 207
Mean 2.5 18.2 20.7 88.42
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Table (7): Genetic similarity matrices computed according to Dice Coefficient from ISSR

markers.
D, D, Ds D, Ds Ds D; Dg Dy D1o
D,
D, 20.3
D; 189 | 234
D, 40.1 | 114 | 124
Ds 241 | 247 | 141 | 17.2
Ds 185 | 512 | 21.3 | 164 | 214
D, 159 | 134 | 351 | 243 | 17.1 | 331
Dg 117 | 222 | 135 | 27.1 | 242 | 142 | 241
Dy 641 | 30.7 | 145 | 142 | 21.3 | 184 | 11.0 | 213
Dy 28.1 | 182 | 341 | 412 | 103 | 20.3 | 34.1 | 240 | 21.7
computed the genetic similarity index through Conclusion

Dice coefficient. Cluster 1 comprised 4 date
palm cultivars. The cultivars Kupro and Gulistan
showed close relationship in comparison with
otagin and Mazawati cultivars. Cluster 2 was
further divided into 5 subculsters, the highest
similarity was observed between Asul Kurh and
Gajar. The cultivars Sher Shahi Dokka, Seedless.
Shakkar and Shakkri also showed close
relationship in two-sub-clusters but the cultivars
Khar, Begum Tangi and Babac were also at
distant from all the cultivars and did not lie in
any subcluster. ISSR has proved successful for
assessing genetic diversity within various plant
groups for gene mapping and for germplasm
identification (Santos et al., 2012).
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This investigation introduced ten female
seeded date palms, namely palm Nos. 1 to 10
compared with Barhi cv. It was found that trees
number 3.5 and 9 were superior in their yield,
trees number 3 and 9 were superior in weight
and shape of fruit and flesh percentage. Trees
number 1, 5, 8 and 9 were superior in fruit
chemical characteristics. Therefore, the tested
seeded female palms are considered promising
palm trees for producing Barhi (soft dates) as an
initial date palm cultivars under Alexandria
Governorate. The results of molecular analysis
of the genomic DNA of the ten seeded female
date palms showed that the total number of
amplicons amplified by the ten primers was 207
with an average 20.7/primer. The polymorphism
ranged from 100% to 76.9%. The genetic
similarity ranged from 11% to 64.1%. The
genetic similarity between the tested lines was
very low, may be due to its origin as seeds.
This polymorphism renders these markers useful
for further genetic studies in female date palm
trees.
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