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ABSTRACT 

 

This study was undertaken during two successive seasons (2012/2013) on mature date palm (Siwi Cv.) 

cultivated at a private orchard located in El-Badrashin district, Giza Governorate, Egypt. Pollinizers were 

selected from five different sources of pollen grains (Giza, Aswan, New valley, Noubaria, and Rashid). DNA 

amplification fingerprinting analysis has been performed to investigate phylogenetic relationships among Siwi 

Cv. and other five pollinizer sources of date palm. A set of universal decamer primers was used to generate 

DNA fragments from different varieties in order to evaluate genetic distances between the tested varieties and to 

construct phylogenetic relationship. The aim of this study was determined the influence of different pollen 

grains sources from different regions of date palms on the Siwi cultivar. Final obtained results showed clearly 

the superiority of pollinizers selected from Rashid and Noubaria than other pollinizer sources since it gave the 

highest fruit set, retention, bunch weight and yield/palm in both seasons. Moreover, the best fruit quality at two 

seasons was obtained from palm pollinated by both Rashid and Noubaria pollinizer sources. Genetic analysis 

showed that Rashid and Noubaria varieties, characterized by their opposite fruit qualities, seem to be 

dissimilarly related to the others. Our data provides evidence of RAPDas a powerful technique which may be 

used to get phenetic information within Egyptian date-palm varieties.  

 

Key words: Date palm, pollinizer, fruit Set, fruit quality, Siwi Cv., RAPD-   PCR, genetic diversity,AMOVA  

analysis. 

 

Introduction 

 

The date palm (Phoenix dactylifera L.), 2n=36, is a dioeciously long-lived monocotyledonous plant, which 

belongs to the family Arecaceae. It is one of the excellent candidate crops in arid and semiarid regions of the 

world the fruits of which play an important role in the nutrition pattern of many people, as well as, strategic 

crops in food biochemical industries (Khyyat et al., 2007). In addition to its valuable fruit, the tree is cultivated 

for fuel, fiber and as shelter for ground crops. The annual world production of dates has reached 6-8 million MT 

(metric tons), representing a market exchange value of over 1 billion USD. The fruit is nutritionally rich, several 

products are made that generate employment and thus benefit the socioeconomic status of local people (El-

Hadrami and Al-Khayri, 2012). 

Date palm is a dioeciously plant in which artificial pollination is essential for economical crop. It is 

generally known that pollen grains from different males affect the yield and fruit quality. 

In most palm growing countries including Egypt, male dates are used for pollination. These male dates are 

highly variable in the sense that they differ greatly in their growth, vigor, spathe characteristics and pollen 

quality. Many investigators proved that pollen grains from different males not only influence the size and shape 

of seed (Xinia) but also has a direct effect on fruit set, yield and fruit physical and chemical characteristics 

(metaxinia). Moreover, Shaheen et al., (1989a) and El-Salhy et al., (2010) reported that pollen sources were 

found to affect fruit and seed characteristics and exhibited metaxinic effect depending on the female cultivar 

used. 

Usually an indirect approach for detecting genomic variation, DNA fingerprinting in plants is primarily 

used for identification of genetic diversity, protection of biodiversity or germplasm conservation and identifying 

markers associated with specific traits (Khanam et al., 2012). Molecular markers based on RAPD (Random 

Amplified Polymorphic DNA) are powerful techniques, which can be used to identify and determine plant 

genomes or to estimate the phylogenetic relationship among genotypes of date palm (Cullis, 2011, Elshibli and 

Korpelainen, 2011). The RAPD technique has been used for cultivar genotyping (Ben-Abdallah et al., 2000 and 

Trifi et al., 2000) and for analyses of phylogenetic relationships and genetic diversity (Al-Khalifah and Askari, 

2003, El-Tarras et al., 2007 and AL-Khalifah et al., 2012). Estimating the genetic distance assists in genetic 

studies. 
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The objective of this study was to evaluate the effect of using different pollen grains sources on chemical 

and physical properties of Siwi dates fruits of palm grown under Giza conditions. Molecular studies aimed to 

detect phylogenetic tree and relationships between different varieties of date palm. 

 

Materials and Methods 

 

This investigation was carried out during two successive seasons (2012/2013) on 30 years old date palm 

trees Phoenix dactylifera L. (Siwi Cv.), which  grown in a loamy soil at private orchard located in El-Badrashin 

district, Giza Governorate, Egypt. Selected palm trees were used as female parents and were healthy, nearly 

uniform in growth vigor and fruiting; planted at 6 X 6 apart received regularly the normal horticulture practices. 

The number of inflorescences/date palm was adjusted to 8 by removing excess earliest, latest, and small clusters.     

In addition, male date palms as a pollen sources for each (male parent) cultivar tested as pollinizers were 

selected from five locations (Giza, Aswan, New Valley, Noubaria, and Rashid). All pollinizers were selected as 

grown vigorously and marked to complete investigation in both studied seasons.  The pollination process of 

“Siwi” cultivar was carried out; hence ten strands from each pollinizer were added for each bunch of individual 

date palms “Siwi” cultivar. Dusting inflorescences by striking ten male strands with hand on it. Three replicates 

were chosen, each replicate was pollinated with five sources of pollinizers and each bunch was pollinated by 

one pollinizer source. Pollination was done one time in the second week of April in the two seasons. The female 

bunches ( spathes)  were covered by paper bags before and after pollination to   protect the inflorescence from 

any unwanted pollen and avoid the mixing between different sources and still covered until fruit set was insured. 

The studies included two main subjects: 

 

A) Horticulture Study: 

 

Initial fruit set and fruit retention percentages were evaluated one month after pollination, and at harvest 

time, respectively. Five female strands/bunch were randomly selected from each replicate. The number of fruit 

set was recorded and then fruit set percentage and fruit retention were calculated using the following equations: 

Fruit Set % = Ns * 100/Nt         Fruit Retention % = Nr * 100/ (Nr + Nf)   

Since: 

Ns: Number of setting fruit / strand     Nt: Total number of flower / strand 

Nr: Number of retained fruits / strand  Nf:Number of flower scars/ strand 

Yield was estimated as average bunch weight (kg.) for each treatment pollination, the number of bunches / 

palm. All bunches were harvested at the first week of September at the peak of color development. Bunch 

weight was recorded, and 30 fruit were picked at random from each bunch for the determination of physical 

characteristics as [fruit weight (gm) fruit volume (cm
3
), fruit dimensions (cm), fruit shape index, pulp (%) and 

seed (%)] and chemical characteristics as[Total soluble solids-Acidity-Reducing sugar (%), Non reducing sugar 

(%), Total sugar (%) and tannins]  as out lined in A.O.A.C methods 1980. 

 

B) Molecular Study: 

 

Molecular studies aimed to detect phylogenetic tree and relationships between different varieties of date 

palm. Fresh leaf samples of date palm germplasm were collected from different Egyptian regions. This included 

six date palm varieties, one female “Siwi” and five malesfrom ; Giza, Aswan, Rashid, New valley and Noubaria.  

 

1) DNA extraction:  

 

The DNA was extracted from six Date palm varieties by Bio basic kits protocol. 

 

2) PCR- Amplification of RAPD:  

 

Amplification reaction was carried out in 25μl reaction mixture contained 2μl of genomic DNA, 3μl of the 

primer, 2.5μl of 10X Taq DNA polymerase reaction buffer, 1.5 units of Taq DNA polymerase and 200 mm of 

each dNTPs. The following PCR program was used in a DNA Thermocycler (PTC-100 PCR version 9.0-USA). 

Initial denaturation at 94°C for 5 min , followed by 35 cycles  of  94°C for 30 s,42°C for 90 sec. for annealing 

temperature, 72°C for 90 Sec. and final extension at 72°C for 2 min.  RAPD analysis was performed using nine 

successful10-mer random primers Table (5). 

Amplification products for RAPD- PCR were separated on 1.5% agarose gels in 1X TAE buffer and 

detected by staining with ethidium bromide according to Sambrook et al., (1989). DNA ladder 100bp For RAPD 

was used.  
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  PCR products were visualized by UV-transilluminator and photographed by gel documentation system, 

Biometra - Bio Doc. The amplified bands were scored as (1) for presence and (0) for the absence of all studied 

date palm varieties according to (Gel analyzer, 2004). 

 

Statically Analysis: 

 

The obtained data were tabulated and statistically analyzed using Mstat (1998) and the significant 

differences at the probability of 0.05 according to Waler and Duncan (1959). 

 

Results And Discussion 

 

A- Horticulture Study: 

 

 Results data for horticulture studies were recorded for: 

 

1-Fruit set and fruit retention percentages:  

 

Fruit set percentage as an important indicator for exist of compatibility or incompatibility phenomena. It 

was evident from the data in Table (1), that  the fruit set% and fruit retention % for the Siwi female cultivar 

varied according to the pollen sources and seasons. It was clear that season 2013 had the higher values than 

2012. 

 
Table1:  Effect of different pollinizer sources on fruit set and fruit retention % on “Siwi” date palm   cultivar. 

Pollinizer 
Fruit set% Fruit retention% 

2012 2013 2012 2013 

Giza 
Aswan 

New Valley 

Noubaria 
Rashid 

61.3b 
64.0b 

57.0c 

70.0a 
72.0a 

64.0d 
67.3c 

60.0e 

71.0b 
74.0a 

49.33 b 
53.67 a 

50.00 b 

47.00 c 
54.00 a 

55.33  b 
60.67  a 

52.33 bc 

50.67  c 
59.00  a 

 

The Siwi cultivar had a higher fruit set % when pollinated with pollen grain sources - pollinizer sources - 

from Rashid and Noubaria, since Rashid pollen grains gave the highest fruit set with 72.0% in the first season 

and 74.0% in the second one. Meanwhile, pollinizer sources from New Valley recorded the lowest percentage of 

Siwi fruit set (57.0 and 60.0%) in the two seasons, respectively.  

These results are in agreement with those obtained by Ali (2001) and Al-Hamoudi et al., (2006) who 

reported that pollen source had metaxinic effect on fruit set percentage, but these effects differed between years 

and between the male sources. 

In the same trend, Fruit retention of Siwi date palms varied according to the pollen sources. The highest 

percentage of fruit retention was recorded from Rashid polarizer source (54.0 and 59.0%) in both seasons, 

respectively with non-significant differences with Aswan pollen source (53.67 %) in the first season, and (60.67 

%) in the second one. 

Whereas, Noubaria pollinizer source gave the lowest percentage of fruit retention with 47.0 and 50.67% in 

the two seasons, respectively. These results are corresponding with those reported by Ghalib et al., (1988) and 

AI-Obeed and Abdul-Rahman, (2002). 

 

2-Bunch weight and yield per date palm: 

 

Resulted data for bunch weight and yield per palm elucidated in Table 2 showed the effects of pollen 

sources on Siwi dates. The obtained data revealed that  season 2013 was high yielding than 2012. 

 
Table 2: Effect of different pollinizer sources on bunch weight Kg and yield/palm Kg for “Siwi” date palm during 2012 and 2013 seasons. 

Pollinizer Bunch weight  Kg Yield / date palm Kg 

2012 2013 2012 2013 

Giza 

Aswan 
New Valley 

Noubaria 

Rashid 

14.83 d 

15.87 c 
14.3 e 

17.67 b 

18.83a 

16.17 e 

17.23 d 
18.70 c 

21.10 a 

19.63 b 

118.7 d 

126.9 c 
114.4 e 

141.6 b 

150.7 a 

129.3 e 

137.9 d 
149.6 c 

168.8 a 

157.1 a 

  

The pollinizer Rashid source gave the highest bunch weight (18.83 Kg) in the first season, while Siwi dates 

with Noubaria pollinizer had the highest bunch weight in the second season (21.10 Kg). On the other hand, the 
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lowest bunch weight was obtained from New Valley pollinizer source which recorded 14.3 Kg in the first 

season; meanwhile, Giza pollinizer source gave the lowest bunch weight in the second (16.17 Kg). 

 Also, highest significant yield per date  palm was recorded by Rashid pollinizer (150.7 & 157.1 Kg/palm) 

in both seasons, respectively, While in the  second season the pollinizer  of Noubaria had a highest yield product 

with Siwi, but it was no significant with Rashid pollinizer. 

Similar observations were also found by Al-Hamoudi et al., (2006), El-Salhy et al.,(2010), and Farag et al., 

(2012) who reported that there was a positive correlation between fruit set percentage and bunch weight 

obtained at harvest. 

 

3) Fruit physical characteristics: 

 

The studied data for fruit physical characteristics of Siwi date palm are fruit weight (gm) , fruit volume cm
3
, 

fruit dimension cm, fruit shape (cm), fruit pulp% and seed% during 2012 and 2013 seasons recorded at Table 3. 

Fruit weight/gm character in  Siwi date palms pollinated by Rashid pollinizer were the highest fruit weight 

compared to other pollinizer sources, since it recorded 14.8 and 16.37 gm  in the first and second seasons, 

respectively. Fruits of date palms  produced from  pollination  by New Valley pollinizer was the lowest weight 

in both seasons. Moreover, fruit weight of “Siwi” date palms pollinated by both Giza and Aswan pollinizer had 

no-significant differences with those pollinated by both Rashid and Noubaria pollinizer sources in the second 

season. 

The fruit volume results cleared that fruit volume cm
3
 had the same trend of fruit weight,since fruit of 

Rashid pollinizer source gave the highest fruit volume 14.47&16.33 cm
3
 in the two seasons, respectively. 

Meanwhile, the lowest fruit volume was obtained from date palms pollinated by New Valley pollinizer source in 

both seasons. 

Fruit dimension cm character recorded as (fruit length cm and fruit diameter cm), the highest fruit length 

cm was obtained by Rashid pollinizer in both seasons, with no-significant differences to other pollinizer sources 

on the second season. 

The fruit diameter cm by Aswan pollinizer source had the widest fruit (2.6 cm) than other pollinizer sources 

in the first season. Other pollinizer sources had no significant differences between each other in the first season. 

On the contrast, “Siwi” date palms which pollinated by Noubaria pollinizer source had the widest fruit in the 

second season (2.57 cm). 

Fruit shape data for both Noubaria and Rashid pollinizer sources had the highest values for the both season 

without any significant difference, the other pollinizer sources had no significant  trend in both seasons.  

The pollen source from Rashid increases fruit pulp percentage (85.03&84.67%) in the two seasons, 

respectively compared with Giza pollen source that produced the lowest fruit pulp percentage. 

Siwi date palms pollinated by Rashid pollinizers source recorded significantly smallest seeds 

(14.97&15.33)  in both seasons, respectively. When Siwi date palms pollinated by Giza pollinizer produced the 

largest 2o.2&19.5 seed % in the  two seasons, respectively.  

Therefore, increasing fruit physical increment could be due to improving cell size or cell number by 

nutrient elements and/or may be attributed to the improving of fruit growth and uptake of nutrients that 

accelerate metabolic process. These observations were also recorded by Harhash and Abdel-Naser (2010), 

Khalifa et al., (1979)  and El-Sabagh (2012).  

 

4) Fruit chemical characteristics: 

 

The obtained data in Table 4 showed the  effect of different pollen sources  on  fruit chemical 

characteristics , recorded as  total soluble solids percentage  (TSS),value of acidity %,  reducing sugar% , non- 

reducing sugar% , total sugars% and tannins. 

The fruits produced from date palms pollinated by Rashid pollen source had the highest (TSS) percentage in 

both seasons (36.27&36.7%), respectively. Meanwhile, New Valley pollen source showed the lowest effect 

(35.0and  35.67%)  in the first and second seasons, respectively. There is a no-significant difference between 

both Rashid and  Noubaria pollinizer sources in the second season. 

For fruit acidity in the first season Aswan and New Valley Pollinizer sources produced the highest fruit 

acidity (0.44%), while the lowest significant value showed with Noubaria source of fruit acidity. On the 

contrast, Noubaria  source gave the highest significant value of fruit acidity(0.543%) in the second season, 

meanwhile, the lowest  significant value (0.413%) was obtained from fruits produced from Giza pollinizer 

source. 

In general Siwi fruit values for reducing sugars % was higher in the second season than the first season. It is 

clear that New Valley  had the highest value(21.83%) without clear significant among  the other pollinizer 

sources in 2013.  
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The obtained results cleared that non-reducing sugar %, had the same trend effect of reducing sugars % for 

the different pollinizer sources where the second season was higher than first season, also New Valley  had the 

highest (2.07%) without clear significant among  the other pollinizer sources in 2013.  

Generally, the total sugars % for Siwi fruits had a higher percentage at the second  season in comparison  to 

2012 season, Noubaria pollinizer source  showed  significant value (32.27%) in the first season and New Valley 

was the highest value ( 33.90 %) with significant contents among the other pollinizer sources in 2013.  

Total Sugar contents of the fruit affected by pollen source might be due to the activities of enzymes system 

initiated by the metaxenia effect and later on that passed into extra cellular sites, get dissolved readily into water 

and invert the sugars. Similarly the hydrolytic enzymes like poly-galacturonase and cellulose may also be 

involved in these biochemical changes by solubilizing the pectin and cellulose in date palm fruit (Hasegawa & 

Smolensky, 1971). 

  Results revealed that the percentage of tannins in fruits was affected by pollen sources and these 

differences were significant. In Siwi female cv., gave the lowest tannins content 0.49 with New Valley pollen 

source in the first season, and the same value showed  with Aswan in  second season.  

The fruit chemical characteristics were affected significantly by different pollen sources used in this study. 

It was clearly noticed that Rashid and Noubaria pollen grains were superior in this respect than other pollen 

sources used in this trial to increasing the fruit quality. These results are in agreement with those found by 

Shaheen et al., (1989b), Abd El-Hamid (2000) and Khalifa et al., (1979) who reported that fruit quality varied 

according to type of pollen sources used in pollination of date palm. 

 
Table 3: Effect of different pollinizer sources on fruit physical characters of Siwi date palm during 2012 and 2013 seasons. 

Pollinizer 

Fruit weight (gm) Fruit volume cm3 
Fruit dimension cm 

Fruit shape cm Fruit pulp% Seed% 
fruit length cm Fruit diameter cm 

2012 2013 2012 2013 
201

2 
2013 2012 2013 2012 2013 2012 2013 2012 2013 

Giza 

Aswan 

New 

Valley 

Noubaria 

Rashid 

11.97 c 

14.40 b 

11.00 d 

14.40 b 

14.8 0a 

15.57 ab 

15.63 ab 

14.37  c 

15.10 bc 

16.37  a 

10.80 d 

14.00 b 

11.50 c 

14.00 b 

14.47 a 

14.77 b 

14.50 b 

13.67 b 

14.17 b 

16.33 a 

3.5d 

3.7c 

3.3e 

3.8b 

3.9a 

3.8ab 

3.8ab 

3.8ab 

3.8ab 

3.9a 

2.4 b 

2.6 a 

2.3 b 

2.3 b 

2.4 b 

2.50 ab 

2.47 ab 

2.47 ab 

2.57  a 

2.43  b 

1.47 b 

1.40 b 

1.43 b 

1.67 a 

1.63 a 

1.50 a 

1.50 a 

1.53 a 

1.57 a 

1.57 a 

79.80 d 

81.0o c 

80.87 c 

81.90 b 

85.03 a 

80.50  d 

82.00 bc 

81.67 cd 

83.33 ab 

84.67  a 

20.20 a 

18.97 bc 

19.13  b 

18.10  c 

14.97  d 

19.50   a 

18.00 bc 

18.33 ab 

16.67 cd 

15.33  d 

 

Table 4:  Effect of different pollinizer sources on the fruit  chemical characteristics of “Siwi” date palm during 2012 and 2013 seasons. 

Pollinizer 
TSS% Acidity% Reducing sugar% 

Non- Reducing 

sugar% 
Total sugars % Tannins% 

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 

Giza 

Aswan 

New Valley 

Noubaria 

Rashid 

35.30 cd 

35.90 ab 

35.00  d 

35.60 bc 

36.27  a 

36.33 ab 

35.87 bc 

35.67  c 

36.60  a 

36.70  a 

0.400 c 

0.440 a 

0.440 a 

0.396 d 

0.436 b 

0.413 e 

0.440 b 

0.436 c 

0.453 a 

0.430 d 

29.83  b 

30.17 ab 

29.73  b 

30.47  a 

29.87  b 

30.67 a 

31.17 a 

31.83 a 

31.63 a 

31.03 a 

1.80 a 

1.60 b 

1.80 a 

1.80 a 

1.87 a 

1.90 a 

2.00 a 

2.07 a 

2.00 a 

2.03 a 

31.47  b 

31.77 ab 

31.67 ab 

32.27  a 

31.73 ab 

32.57  b 

33.17 ab 

33.90  a 

33.63 ab 

33.07 ab 

o.496 c 

0.510 a 

0.490 d 

0,500 b 

0.500 b 

0.510 c 

0.490 e 

0.496 d 

0.540 b 

0.543 a 

 

B- Molecular studies: 

 

The product bands of RAPD -PCR technique for Siwi female palm and the five male cultivars are shown in 

Fig. (1) and Table (5).The number of bands with the nine primers revealed a total of 52 bands, among which 36 

bands were  polymorphic with an average 69.23% of polymorphism for studied primers. Our results are  close  

with the earlier findings of Moghaieb et al., (2010) who detected 60.23% polymorphism among the six 

genotypes in date palm by RAPD. While, Hussein et al., (2004) showed high polymorphism (92.4%) among 

their Egyptian date palm cultivars.   The number of polymorphic bands ranged from four with primer OP-A02, 

OP-013 and OP-014 to eight bands with primer OP-A07 with an average of 5.67 bands/primer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: RAPD- PCR banding patterns of the six palm cultivars(1) Siwi, (2) Noubaria,(3) Giza,(4) Aswan,(5) 

Rashid and (6) New Valley, amplified with the nine 10-mer random primers; (a) OP-A02, (b) OP-A04, 

(c) OP-A07, (d) OP-B07, (e) OPB10, (f) OP-O10, (g) OP-O13, (h) OP- O14 and (i) OP-O19; MS = 100-

bp ladder of nine primers. 
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Table 5: The total number of bands, monomorphic bands, polymorphic bands, and polymorphism of the six date palm cultivars for nine 

primers using RAPD-PCR. 

Polymorphism% Total bands Polymorphic 
bands 

Monomorphic 
bands 

Sequence (5`→3`) Primer code No. 

66.67 6 4 2 CAGGCCCTTC OP-A02 a 

60.00 5 3 2 AATCGGGCTG OP-A04 b 

87.50 8 7 1 GAAACGGGTG OP-A07 c 

71.42 7 5 2 GGTGACGCAG OP-B07 d 

66.67 6 4 2 CTGCTGGGAC OP-B10 e 

57.14 7 4 3 TCAGAGCGCC OP-O10 f 

75.00 4 3 1 GTCAGAGTCC OP-O13 g 

75.00 4 3 1 AGCATGGCTC OP-O14 h 

60.00 5 3 2 CAATCGCCGT OP- O19 i 

69.23% 52 36 16 Total - - 

 

In the Proximity matrix Table (6) distinguish the relationships between five males and the variety  used a 

female. The variety Rashid was the best male with 0.792, and the second was Noubaria and the last one was 

New valley with 0.333 r–value. These relationships  are shown in dendrogram using average linkage (between 

groups) Figure (5). The last results may be  valuable in the pollination of the six  studied date palm varieties.  

 
Table 6: Proximity matrix for six date palms. 

     1.000 Siwi 

    1.000 0.618 Noubaria 

   1.000 0.727 0.455 Giza 

  1.000 0.165 0.122 0.509 Aswan 

 1.000 0.118 0.636 0.182 0.792 Rashid 

1.000 .682 0.773 0.227 0.591 0.333 New Valley 

New Valley Rashid Aswan Giza Noubaria Siwi CASE 

 

RAPD data were used to generate UPGMA dendrogram (Fig. 2). The obtained dendrogram showed that the 

six date palm varieties were appeared in two main clusters. The first one includes three varieties; Aswan, Rashid 

and Noubaria, and   the second cluster were Giza, New Valley and Siwi. The result by AMOVA analysis 

supported genetic relationships between six cultivars in two clusters. 

 
Fig. 2: Dendrogram using average linkage (between groups) for six date palm cultivars (1 Siwi, 2 Noubaria, 3 

Giza, 4 Aswan, 5 Rashid and 6 New Valley). 

 

Elshibli, et al., (2009) showed a complex genetic relationships between some of the tested populations, 

especially when isolated by distance was considered and they also found that a large amount of diversity exists 

among date palm germplasm, the findings suggest that, there is a   role of biological nature of the tree, isolation 

by distance and environmental effects . These results agree with recorded results in our studies. Finally, this 

study has provided an efficient procedure that can be used routinely to identify palm cultivars successfully used 

in modern breeding. 
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Conclusion and Recommendation: 

 

The study showed that the Rashid and Noubaria pollinizer sources were the best for yield and fruit quality 

with “Siwi” palm cultivar compared with the other sources. Molecular study indicated a highest genetic 

diversity between male palms from Rashid and “Siwi” female cultivar compared with other sources. These 

results are compatible with the term metaxenia as a direct effect of pollen from a male clone on the morphology 

and other characters of seed and fruit tissues surrounding the embryo and endosperm.  

RAPD-PCR success to estimate the genetic relationships between palm cultivar to achieve palm genetic 

improvement considering the lengthy and dioeciously natureof  palm.  
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