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ABSTRACT 
 

This study to evaluate morphological characteristics of some seedling date palm males. The data reveal 
that, Succary male gave the highest leaf length, pinnae number, pinnae length, spines number, spathe length, 
spathe stand length, pollen grains weight and strands length as compared with other males. Whereas, Khalas 
and Succary males recorded the highest total number of flowers in the first and second seasons, respectively. On 
the other side, Safry male followed by Succary, Menify, and  Serry males produced pollen grains germination 
rate high than those other males in both seasons. No direct relationship between some morphological 
characteristics to spathe and the percentage of pollen grains germination. It could be generally concluded that 
Safry male followed by Succary male had the best pollen grains germination and better fruit physical and 
chemical characteristics under Riyadh conditions. 
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Introduction 
 

Date palm (Phoenix dactylifera L.) represent a focal point in crop production within the oasis system in the 
Middle East. In Saudi Arabia, it is one of the most important horticulture crops. It ranks top among fruit trees as 
far as numbers (23 Mullion trees), area (157074 hectares) and production (986409 tones) (Ministry of 
Agriculture, 2010). Date palm fruits represent an important source of food to local people, because they contain 
minerals, carbohydrates, organic acids, total soluble solids, vitamins and high energy. Fruits of date palm can be 
preserved, stored and transported to long distances.  

About 400 cultivar of date palms are grown in the Kingdom of Saudi Arabia, these cultivars differ in 
distribution and frequency all growing regions. Each region in the Kingdom is characterized by number of date 
palm cultivars. Each female cultivar has an appropriate male pollinator cultivars. The effect of pollinator source 
is reflected on the physical and chemical characteristics on fruit set. The available number of date palm males 
are insufficient for efficiently pollinating the increasing number of female plants in Kingdome of Saudi Arabia. 
Most of date palm males available for pollinating different female cultivars are mainly originated from seed 
propagation; resulting in many different local males that represent a source of genetic diversity. 
Characterization and  evaluation of the present male palm as a superior one for each female cultivar should be 
first step to establish an intensive program to produce superior (highly potent) males through different 
procedures. Soliman and Al-Obeed (2013) found that the Safry Male followed by Succary male significantly 
increased germination percentage and dimensions of pollen grains compared to other date palm males in both 
seasons. A comparison between shape, pores frequency and exine patterns of pollen grains proved to 
differentiate date palm males under study. Therefore, these parameters help for the identification of date palm 
males.     

Therefore, it is important to conduct an evaluation to these males in terms of vegetative and flowering 
characteristics, determined of biodiversity and opining early & delay, and also monitoring the similarities and 
differences, and analyze the causes of the differences, which would contribute to the identification of the 
information availability, especially in this male that may benefit for any future studies. As well as to evaluate  
the physical and chemical quality of fruits resulted from females that inseminated with pollen of these males 
since source of pollen is of important factors to improve production and fruits quality in different cultivars of 
date palm. 
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Material and Methods 

 
This study was conducted at the Research and Agriculture Experiment Station, Dirab, College of Food and 

Agricultural Sciences, King Saud University, Riyadh during two successive seasons, 2011-2012 and 2012-2013 
on Eleven 10-years-old date palm males grown on sandy soil were selected. The experimental palms were 
healthy, uniform in growth, vigor and height. All cultural practices were carried out according to the normal 
schedule for experimental palms.  
 
Morphological characteristics:  

 
The following growth characteristics as suggested by Al-Baker (1972) were studied: 
Palm: Shape palm top. 
Trunk: Trunk , diameter by tree caliper. 
Leaf: color, length and leaf bent.  
Pinnae: Number, length and width.  
Spines: Number, length and length of spinney part. 
Length of the leaf was measured below the lowest spine to the end of the top most pinnae. 
Length and width of pinnae were determined as an average of 6 pinnae taken from the middle portion of the 

rachis, 3 on each side. Length of the pinnae and spinney part was measured and calculated as a percentage of 
the total leaf length. Leaf area, using the third full sized “in square meter2” as according to Murry (1960) 
calculated as follows, length x width x 0.8. Number of spines was counted as total on both sides. Length of 
spines was measured as average of 3 spines on each side. 

- Description characteristics: palm top, pinnae colour, pinnae distribution, pinnae end, pinnae bent and leaf 
basal colour was recorded.  
 
Males spathe: 

 
Spathe length, spathe diameter (cm), spathe stand length (cm), spathe weight (kgm), strands number/spathe, 

strand length (cm), flowers number strand, total number flowers, pollen grains weight (gm) were calculates  and 
Germinate percentage of pollen grains. 
 
Germination percentage of pollen grains: 

 
A little quantity has been put from pollen grains on sugar solution in Petri-dish for 2-4 hours, after that it 

has been examined under Olympus compound microscope (Bx-51), to know pollen grains viability by 
calculating total number of pollen grains and germinate number then calculate germinate percentage. 

 
Germinate % =      Germinate number of pollen grains 
                              ------------------------------------------- X 100 
                              Total number of pollen grains 
 
An Olympus compound microscope (BX-51) magnifications of 200-1200x. were used to counted the pollen 

grain under magnifications of  200 x. The number of pollen grain were calculate with measurement lines were 
fixed on 25 micrometer (µm)., Al-Atawi.,(2010). 
 
Statistical analysis:  

 
All obtained data were processed by Microsoft Excel (Microsoft, 2000). All statistical analysis and the 

simple correlation, according to (Snedecor and Cochran,1980), as well as stepwise multiple regression analysis 
were conducted using the statistical  program (StatSoft,Inc., 1995). 
 
Results and Discussion 

 
Vegetative properties: 
 
1-Leaf morphology: 
 
1-1-Description characteristics:  

 
palm top, pinnae colour, pinnae distribution, pinnae end, pinnae bent and leaf basal colour was recorded, 

Table (1).  
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1-2-Leaf length: 

 
Data presented in Table (2) clarified that, Sallag, male has the longest leaves (418. cm) and Maktumi male 

had the shortest leaves (327.33 cm)  in significant comparison with other  males. 
 
1-3-Pinnae part length , pinnae number, pinnae length and pinnae width: 

 
Data presented in Table (2) showed that, pinnae part length ranged from 313.33 cm (Kadary male) to 

256.33 cm (Menify male). Whereas, pinnae number was ranged from 224.00 (Succary male) to 168.87 
(Maktumi male). In addation, pinnae length ranged between 61.00 cm   
 
Table 1: Description characteristics of date palm males during 2011-2012. 

Male 
 

Palm 
top 

Pinnae 
colour 
 

Pinnae 
distribution 

Pinnae end Pinnae 
bent 

L. basal 
colour 
 

Spines 

Succary Open Dark green Single Single Bent Light 
green 

Double  

Menify Open Dark green Single Single Bent Light 
green 

Double 

Sallag, Open Dark green Single Single Bent Light 
green 

Single 

Dikhiny Open Dark green Single Single Bent Light 
green 

Single 

 Nabout Zamel Open Dark green Single Single Bent Light 
green 

Single 

Serry Open Dark green Single Single Bent Light 
green 

Single 

Khalas Open Dark green Single Single Bent Light 
green 

Single 

Shagra Open Dark green Single Single Bent Light 
green 

Double  

Safry Open Dark green Single Single Bent Light 
green 

Single 

Maktumi Open Dark green Single Single Bent Dark green Single 
Kadary Open Dark green Single Single Bent Light 

green 
Double 

 
Table 2: Leaf morphological characteristics of date palm males during 2011-2012 season.  

 
Male 
 

Leaf 
length 
(cm) 

Pinnae 
part length 
(cm) 

Pinnae 
number 

Pinnae 
length 
(cm) 

Pinnae 
width 
(cm) 

Spines 
part 
length 
(cm) 

Spines 
number 

Spines 
length 
(cm) 

 

Succary 414.00 309.67 224.00 61.00 3.07 104.33 21.67 9.23 

Menify 384.66 256.33 175.33 48.33 2.71 128.33 16.00 12.10 

Sallag, 418.67 301.67 194.00 53.33 2.97 117.00 13.00 10.20 

Dikhiny 369.33 268.33 220.00 53.67 4.30 101.00 14.67 9.00 

 Nabout Zamel 362.67 277.00 198.33 48.00 3.73 85.67 12.67 8.53 

Serry 349.67 262.00 214.00 51.67 3.27 87.67 15.33 9.10 

Khalas 379.33 286.00 176.00 59.00 2.97 93.33 18.33 15.33 

Shagra 384.68 307.68 180.67 46.33 2.70 77.00 11.67 11.67 

Safry 375.33 279.33 189.67 50.00 3.07 96.00 12.33 9.67 

Maktumi 327.33 272.00 168.87 49.00 3.77 55.33 8.67 11.00 

Kadary 380.00 313.33 193.33 60.67 3.37 66.67 9.00 10.33 

LSD at 0.05 36.64 14.32 11.37 5.93 0.49 38.35 3.92 2.25 

 
(Succary male) and 46.33 cm (Shagra male). pinnae width ranged between  4.30 cm Dikhiny male) and 

2.70 cm (Shagra male). These results are in agreement with Metwaly (1999), Metwaly et al  (2009) and Abou 
Rekab (2005).  
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1-4-Spines part length, spines number and spines length: 

 
Data in Table (2), clarified that, spines part length was ranged between 128.33 cm (Menify male) and 55.33 

cm (Maktumi male) with significant differences. Spines number per leaf ranged between 21.67 (Succary male) 
and 8.67 (Maktumi male). Whereas, spines length was ranged between 15.33 cm (Khalas male) and 8.53 cm 
(NaboutZamel male). The obtained results are similar that Metwaly (1999) and Metwaly et al  (2009).  
 
Spathe properties: 

 
Data concerning the spathe properties of the males in two seasons are presented in Table 3.  

 
2-1- Spathe length and diameter: 

 
Results of spathe dimensions (length and diameter) in the two seasons showed that spathe length and 

diameter were significantly between different males. Where Succary male and Dikhiny male gave the highest 
spathe length. Shagra male and Kadary male gave the lowest spathe length as compared with other males in the 
first and second seasons, respectively. In addition, Sallag, male and Menify male gave the highest spathe 
diameter in the first season. Succary  and Menify males gave the highest spathe diameter in the second season 
as compared with other males. Serry and Safry males gave the lowest spathe length as compared with other 
males in the first and second seasons, respectively. These results are in agreement with Shaheen et al (1986). 
 
2-2- Spathe stand length and spathe weight: 

 
Data indicated that there was significant differences in spate stand length and spathe weight in both 

seasons. Since, Succary male had the maximum spathe stand and spathe weight of 76.00 cm and 4.133 kg and 
Maktumi male had the minimum spathe stand and spathe weight of 16.67 cm and 0.77 g than those other males 
in the first season. In the second season, Dikhiny male had the maximum spathe stand and spathe weight of 
39.67 cm and 2.30 kg and khalas male had the minimum spathe stand and spathe weight of 13.00 cm and 0.850 
kg as compared with other males.  
 
Table 3: Spathe morphological characteristics of date palm males during 2011-2012 season.  

 
Male 
 

Spathe 
length 
(cm) 

Spathe 
diameter 
(cm) 

Spathe 
stand 
length 
(cm) 
 

Spathe 
weight 
(kg) 

Pollen 
grains   
weight 
(gm) 

Strands 
Number/ 
spathe 

Strand
s 
length 
(cm) 

Flowers 
Number/ 
strand 
 

Total 
number of 
flowers 

Germin
ation 
% 

2011-2012 seasons 
Succary 153.33 18.33 76.00 4.133 21.33 233.3 35.67 56.47 13174.45 81.33 
Menify 117.33 18.67 47.33 3.717 16.05 283.3 32.47 50.87 14411.47 76.40 
Sallag, 94.00 20.33 52.67 3.167 16.87 246.7 28.67 49.57 12228.92 57.50 
Dikhiny 144.00 19.67 62.00 5.100 18.58 291.0 33.30 69.80 20311.8 61.33 
 
NaboutZame
l 

123.33 15.67 51.00 2.933 12.63 286.0 31.13 61.13 17483.18 67.87 

Serry 97.33 13.00 38.33 1.600 21.42 150.7 27.67 57.10 8604.97 75.67 
Khalas 72.00 14.67 26.33 2.000 15.33 293.3 30.57 99.10 29066.03 61.63 
Shagra 60.33 17.67 23.67 1.633 13.27 242.7 21.87 65.10 15799.77 63.42 
Safry 108.00 13.33 48.33 2.133 4.97 154.0 25.80 55.10 8485.4 87.43 
Maktumi 71.67 18.00 16.67 0.770 8.29 200.0 15.90 59.10 11820 65.43 
Kadary 70.33 17.67 21.67 2.267 7.08 220.0 26.90 59.57 13105.4 54.10 
LSD at 0.05 26.8 3.7 25.00 0.871 10.00 58.9 13.05 18.73 5854.8 2.56 
2012-2013 seasons 
Succary 112.00 21.00 26.33 3.033 33.25 268.00 33.90 105.4 28247.2 82.80 
Menify 94.33 20.33 21.67 3.767 15.57 423.33 31.66 59.67 25260.10 77.43 
Sallag, 79.33 18.33 26.00 2.400 22.05 300.00 22.17 60.00 1800.0 59.43 
Dikhiny 95.00 16.67 39.67 2.300 24.52 191.33 22.10 40.43 7735.47 59.53 
 
NaboutZame
l 

81.67 13.67 27.00 2.033 25.00 341.33 29.87 50.00 17066.5 66.27 

Serry 66.00 14.33 16.00 1.200 36.62 292.00 21.47 46.87 13686.04 76.83 
Khalas 81.67 13.10 13.00 0.850 21.30 213.00 25.13 81.00 17253 59.40 
Shagra 57.67 17.33 14.33 2.333 21.46 342.67 26.57 53.43 18308.86 62.30 
Safry 76.33 13.00 14.67 1.667 19.42 293.33 16.47 47.77 14012.37 84.27 
Maktumi 65.67 16.33 13.10 1.867 21.06 264.67 21.17 78.23 20705.13 66.67 
Kadary 62.67 15.33 20.00 2.067 23.28 289.33 38.67 91.43 26453.44 50.70 
LSD at 0.05 14.41 9.65 9.65 0.436 10.16 61.53 4.29 16.84 7304.8 2.23 
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Pollen grains weight: 

 
Regarding the pollen grains weight, the results indicated significant differences of males in the both 

seasons. Serry and Succary males gave higher values of pollen weight as compared with other males in the first 
and second seasons, respectively. 
 
2-4- Strands number/spathe and strands length: 

 
Concerning strands number/spathe and strands length, the results indicated that there are significant 

differences of males in two seasons.  The average strands number/spathe was ranged between 293.3 (Khalas 
male) and 150.7 (Serry male) and ranged between 423.33 (Menify male) and 191.33 (Dikhiny male)  as 
compared with other males in the first and second seasons, respectively. Moreover, average strands length was 
ranged between 35.67 cm (Succary male) and 15.90 cm (Maktumi male) and ranged between 38.67 cm (Kadary 
male) and 16.47 cm (Safry male) than those other males in the first and second seasons, respectively. 
 
2-5-Flowers number/stand and total number of flowers: 

 
Significant differences were detected in flowers number/stand and total number of flowers in two seasons. 

Khalas in the first season and Succary in the second season male gave the highest flowers number/stand. Sallag 
and Dikhiny male gave the lowest flowers number/stand as compared with other males in the first and second 
seasons, respectively. Moreover, average number of flowers was ranged between 29066 (Khalas male) and 
8485 (Safry male) in the first season and ranged between 28247 (Succary male) and 1368 (Serry male) in the 
second season. 
 
2-6- Germinate percentage: 

 
Data indicated that there was significant differences in germination percentage of pollen grains in both 

seasons. Safry male followed by Succary, Menify and Serry males gave the highest germination percentage of 
pollen grains (87.43, 81.33, 76.40 and 75.67 %) and (84.27, 82.80, 77.43 and 76.83 % ) than those other males 
in the first and second seasons, respectively. These results are in line with those results obtained by Tisserat et 
al (1985), Al-Helal et al (1988) and Wang et al (2004). 
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