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 Pollen tube growth is an important stage in reproduction plant cycle, wildtype tube 

(normal) is the best type of pollen tubes, besides to it there are several mutagen types 

which decrease successful of plant fertilization, this research aims to come out with a 
natural material that increase normal types of pollen tubes and decrease mutagen types, 

Date palm Pollen extract was chosen for its high positive effects on fertilization of 

animals and human, male and female, also it has antimutagenicity effects.Classification 
characteristics of Date palm tree were studied to determine the variety accurately, Date 

palm pollen has been collected and extracted by pure methanol. Three solutions: 

100ppm, 500ppm , and 1000ppm were prepared from the extract,  points of these 
solutions were added to the pollen culture medium "Brewbaker and Kwack". Readings 

were registered after 24 hours of incubating to determine the percentage of pollen tube 

types, the Chi-Square test was performed using Spss 16 software to determine 
significant difference between phenotypic groups of pollen tubes and treatments.The 

results of classification characteristics of chosen Date palm tree indicated that Date 

palm tree belongs to Khori variety which is considered one of excellent male varieties 
in Oman. Four types of mutagen tubes (balloon, wavy, swollen and thin) were observed 

in control and treatments in different percentage, the maximum percentage of mutagen 

tubes  was wavy type (20.836%) then Balloon (2.170%), Swollen (0.217%), Thin 
(0.054%), but Branch type was not observed in all treatments.Also, the results showed 

significant positive effect of the extract on pollen tube morphology of Solanum 

melongena L. in all treatments compared to the control which was grown on the culture 
medium only, the best treatment was 1drop 100ppm of Date Palm Pollen extract+ 2ml 

of the culture medium, percentage of wildtype according to this treatment was 86% 

compared to control 63.4%, that means Date palm pollen extract is improved pollen 
tube morphology of Solanum melongena L., So it is important material which increase 

pollen fertilization normally and typically. 
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INTRODUCTION 

 

 Date palm (Phoenix dactylifera L.) Pollen has gained increased attention for its therapeutic properties, as 

antibacterial [5], Antimutagenicity and Anticancer [4] effects. 

 Furthermore, bio-effects of Date palm pollen extract were studied by a lot of researchers, according to Faleh 

and Sawad [12] Date palm pollen grains extract leads to high stimulation in fertilization in male rabbits, produce 

sperm and increase its numbers, Bahmanpour et al. [3] explained that Date palm pollen extract leads to cure 

male infertility by improving quality of rats sperm parameters, this research corresponds to another research 

which referred to obvious improvement effect of Date palm pollen on fertility hormones of adult female rats 

exposed to lead acetate [16]. 

 However, positive effect of Date palm pollen extract is not limited on animals, so according to Dujaily et al. 

adding the 20% of Date palm pollen extract to the culture medium of the in vitro sperm activation leads to an 

improvement of the sperm motility of human, for plants Date palm pollen extract leaded to significant positive 

effect on pollen germination and tube length of Solanum melongena L. [15], also, the extract proved to be an 

excellent economic resource for plant growth substances used in Banana tissue culture [17].  
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 Date palm pollen extract has many compounds which are important in biological processes such as 

enzymes which are analysed  by electrophoresis [19], sterols, triterpenes, saponins, proteins, carbohydrates 

and/or glycosides [29,30]. 

 Recently pollen physiology especially germination and viability has received considerable attention for its 

application in plant breeding, conservation, adaptation and understanding of physiological behavior of fertilizing 

pollen grains, there are several reports on pollen germination, viability  and tube length from different taxa 

[33,22,42,2314], but a little research concentrates on pollen tube morphology which is important also to 

complete fertilization successfully. 

 Mutations are heritable changes in the DNA, can be either naturally occurring or man-made, and form the 

basis of much genetic variation [26], there are three main types of mutation: Substitution, Insertion and 

Deletion, mutagen is distinguished into chemical mutagen such as 5-bromo-deoxyuridine, colchicine and 2, 4 

Dinitroaniline [28] and , physical mutagen such as UV,  X-radiation and Gamma rays [27,28] and biological 

mutagen such as Helicobacter pylori bacterium [41].  

 A decrease in all the biological criteria studied with an increase in dose of gamma rays in the M1 generation 

of Macrosperma lentils was reported according to Ashraf et al. [2], Percentage of pollen sterility was used to 

determine induced mutagen efficiency on some plants [33]. 

 Because of the large number of mutagens and widespread in the world, researchers interested in finding and 

discovering Antimutagenic materials that limit and stop the harmful effects of mutations on the physiology of 

the organism, the most important of these materials is plant extracts such as Dillenia indica and Syzygium 

aromaticum L. [40]. 

 There are six phenotypic classes of pollen tube, five of them mutagen namely, balloon, wavy, branch, 

swollen, thin and only one is normal namely wildtype [43]. 

 Over 3000 species belong to the family Solanaceae, which is the third most important plant Family, It 

comprises a number of economically important crops, such as tomato, potato, pepper and eggplant which are 

contain high nutritive value, including quality proteins, mineral salts, starch and vitamins [24,38], Solanum 

melongena L. from Solanaceae was chosen for this study. 

 The present work aims to come out with a natural material of plant origin to be used as an assistant for the 

pollen to accomplish its mission in fertilization by improving pollen tube morphology. 

 

MATERIALS AND METHODS: 

 

1. Source of pollen grains and classification of Date palm variety: 

 Date palm pollen grains were collected at the beginning of March from Nizwa, Sultanate of Oman. Healthy 

tree was chosen and classification characteristics of chosen tree were studied  to determine the variety 

accurately.  

 

2. Methanolic pollen extract and Concentration preparation: 

 38 g of pollen powder was pulverized with a small electric blender and extracted in 0.5 liter of pure 

methanol with constant shaking (magnetic shaker) for three days, after that the extract was filtered and 

concentrated to a small volume 3.3g  by rotary evaporator under reduced pressure, A concentration series of 

100ppm, 500ppm and 1000ppm in DDW were prepared. 

 

3. Treatment of Solanum melongena L. pollen:  

 Solanum melongena L. plant was cultured in suitable conditions until flowering stage, Pollen culture media 

was prepared according to standard method of Brewbaker and Kwack 1963 (Brewbaker and Kwack, 1963), 

fresh flowers of Solanum melongena L. were taken directly to the Lab, Solanum melongena L.  Pollen was 

collected from flowers and  put in 6 Petri dishes which contain the following treatments: 

Control:  2ml of culture media. 

Treatment 1: 2ml of culture media and 1drop of 100ppm Date palm pollen extract. 

Treatment 2: 2ml of culture media and 3drop of 100ppm Date palm pollen extract. 

Treatment 3: 2ml of culture media and 1drop of 500ppm Date palm pollen extract. 

Treatment 4: 2ml of culture media and 3drop of 500ppm Date palm pollen extract. 

Treatment 5: 2ml of culture media and 1drop of 1000ppm Date palm pollen extract. 

(1 drop =0.06mL) 

Petri dishes were covered by aluminum foils, and incubated at 24° C for 24 hours.  

 

4. Microscope analysis:  

 Microscope (N-107CCD  model) and Camera (Canon) were used to determine phenotypic classes of pollen 

tube, results were recorded after 24 hours of incubation. 
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5. Statistical analysis: 

 The Chi-Square test was performed using Spss 16 software to determine significant difference between  

phenotypic groups of pollen tubes and treatments. 

 

Results: 

 Classification characteristics of chosen tree were studied to determine the Date palm variety (Table 1 and2)  

 
Table 1: Classification characteristics of Date palm tree (General). 

Flowering time 
Beginning of 

March 
Flowering end 60 days Flowering duration 

The end of 

January 
Flowering start 

Spadix characteristics 

2000g 
Weight of chosen  

spadix 
63cm Length of chosen spadix 29 

Spadix numbers in 
the tree 

Strands characteristics 

53 
Average of flowers 

number in strand 
15.67cm 

Average of  strands length 

in spadix 346 
Strands 

Numbers in the 
spadix 

 

Table 2: Classification characteristics of Date palm tree (leaves). 

Average ±SD Leaf 3 Leaf 2 Leaf 1 Characteristics 

Green Green Green Green Color of leaf 

368.66±9.07 359cm 377cm cm370 Length of leaf 

Green Green Green Green Spines Color 

27.66±1.52 28 26 29 Spines numbers 

72.66±3.78 70 77 71 Length of Spines area 

19.7±0.63 19.50 20.42 19.19 
Percentage of spines area length/length of 

leave% 

212.33±8.32 203 219 215 Pinnae numbers 

296±6.08 289 300 299 Length of pinnae area 

44.14±1.57 45.97 43.28 43.19 Average of pinnae  length 

30.66±1.52 32 29 31 Tip pinnae length 

80.29±0.63 80.50 79.58 80.81 
Percentage of pinnae area length/length of 

leave% 

3.47±0.1 3.56 3.50 3.35 Average of pinnae width 

 

 The effect of Date palm pollen grain extract on pollen tube morphology is present in the table 3, table 4 

shows Chi-Square Test to determine significant difference between phenotypic groups of pollen tubes and 

treatments, percentage of wildtype in the treatments is displayed in figure1, images for five phenotype groups, 

balloon tip, swollen, thin, wavy, and wildtype are displayed in Figures 2-6. 

 
Table 3: Effect of Date Palm Pollen extract on pollen tube morphology. 

Wildtype 
 

Wavy 
 

Thin 
 

Swollen 
Branch 

 
Balloon 

 
 

Treatments 

220 115 1 1 0 10 Control 

321 47 0 1 0 4 1drop 100ppm 

188 58 0 1 0 8 3drops 100ppm 

227 43 0 0 0 9 1drop 500ppm 

203 47 0 1 0 6 3drops 500ppm 

255 74 0 0 0 3 1drop 1000ppm 

1414 384 1 4 0 40 Total 

76.723 20.836 0.054 0.217 0 2.170 
Percentage of each 

type% 

 

Table 4: Chi-Square Tests to determine significant difference between  phenotypic groups of pollen tubes and treatments. 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 69.262 20 .000 

Likelihood Ratio 69.176 20 .000 

N of Valid Cases 1842   

 

Discussion: 

 Classification characteristics of chosen Date palm tree indicated that Date palm tree belongs to Khori 

variety compared to classification studies of Omani Date palm varieties, moreover Khori is considered one of 

excellent male varieties in Oman.  

 According to table 3,4 and Figure 1 Date Palm Pollen extract increased significantly percentage of normal 

type and decreased percentage of mutagen types of Solanum melongena L. pollen tubes in all treatments, the 

best treatment was one point of 100ppm Date Palm Pollen extract solution+ 2ml of the culture medium, 

percentage of normal type according to this treatment was 86% compared to control 63.4%. 
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Fig. 1: Line graph of wildtype percentage in the treatments. 

 

 
 

Fig. 2: Mutagen pollen tubes, Balloon type, scale bar= 30µm. 

 
Fig. 3: Mutagen pollen tubes, Swollen type, scale bar= 30µm. 

 

 
 

Fig. 4: Mutagen pollen tube, Thin type, scale bar= 30µm. 
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Fig. 5: Mutagen pollen tubes, Wavy type, scale bar= 30µm. 

 

 
 

Fig. 6: Wildtype pollen tubes, scale bar= 30µm. 



71                                                       Merghad Amina and Cherif Abdennour, 2014 

Advances in Environmental Biology, 8(24) December 2014, Pages: 66-73 

 
 

 Four types of mutagen tubes (balloon, wavy, swollen and thin) were observed in treatments in different 
percentage, the maximum percentage of mutagen tubes  was wavy type (20.836%) then Balloon (2.170%), 
Swollen (0.217%), Thin (0.054%), but Branch type was not observed in all treatments, that means Date palm 
pollen extract is Improved pollen tube morphology of Solanum melongena L. and decreased mutagen types. 
 Previous study was applied on Tetraploid Red Clover (Trifolium pratense L.) pollen which showed present 
abnormalities pollen tube as bifurcated monosphonic pollen tube, pollen tube with a wavy structure, pollen tube 
due to cytoplasm deposition and wall swelling, pollen tube with thickened walls, pollen tube with callose 
formation at its tips and Callose plugs formed in pollen tube cytoplasm, but this research did not mention 
percentage of each type. 
 It is clear that Date palm pollen extract Improved tubes morphology and decreased pollen tubes mutagen 
(Table 3), this results corresponds to previous results which indicated Date palm pollen extract is improved 
sperm morphology and  had antimutagenicity effect [4]. 
 Also, previous study indicated Date palm pollen extract leads to significant positive effect on pollen 
germination and tube length of Solanum melongena L. [15] and this research indicates significant positive effect 
on pollen tube morphology of Solanum melongena L., so the extract is useful to whole fertilization process.  
 The pollen tube penetrates the pollen grain’s coat through preformed apertures in the exine. The metabolic 
activity almost exclusively localizes in the tip of the pollen tube, where proteins and polysaccharides are needed 
for rapid expansion of the plasma membrane and cell wall [10]. 
 Earlier, several signalling pathways were shown to be involved in the regulation of pollen tube elongation. 
It is well known that the transport and gradients of inorganic ions such as calcium and potassium have a key role 
in the control of pollen germination and growth [13,26] The typical oscillating character of tube growth, with 
periods of fast elongation followed by resting phases, is associated with oscillations of the internal level of Ca2+ 
ions controlled by the influx of external Ca2+ [33]. 
 Recent research reports indicate that the signalling interplay of ROS, nitric oxide, and calcium is a 
conserved regulatory mechanism in the growth of the polarized cell tip [7,36].  
 By these previous results –which demonstrated the importance of some components, such as minerals and 
proteins for pollen germination, and tube morphology typically- can be explain the positive effect of date palm 
pollen extract on pollen tube morphology Because it contains Important components such as crude protein, 
carbohydrate, vitamins A, E and C, minerals, amino acid as Leucine and lysine, fatty acids as palmitic, linoleic 
and myristic  acids, which are necessary for complete fertilization typically. 
 On the other hand, there are materials led to negative effect on pollen germination and tube growth and 
morphology, for example one study examined the effect of ACT-2, a K-vitamin group activator intensively 
applied to tomato (Lycopersicon esculentum Mill.),The results showed that viability of the pollen, decreased in 
all the application groups as the dosage increased, as compared to the control group, In particular, non-viable 
pollen types, such as wrinkled pollen and abnormally shaped pollen, were observed in the fungicide groups. 
Additionally, the activator caused changes in the morphological structure of the tomato pollen [9]. 
 Also, heavy  metals such as Cu, Hg, Cd and Pb led to a significant decrease pollen germination and tube 
growth of Apricot and Cherry. There was a reduction in pollen germination and tube elongation as metal 
concentrations increased, Cu had the highest toxic effect on pollen of apricot, Cherry pollen germination and 
tube growth was mostly inhibited by Hg and Cd [14]. 
 Some plant extracts led to decrease pollen germination, such as  Cressa cretica L. that decreased pollen 
germination of Cajanus cajan (L.) MILL. [25], Cucurbita leaf extracts that inhibited pollen germination and 
tube growth of Luffa aegyptica Mill. and Momordica charantia L. [35]. 
 
Conclusion: 
 Date palm pollen extract leads to significant positive effect on pollen tube morphology of Solanum 
melongena L., and decreases percentage of mutagen pollen tubes, So Date palm pollen extract is important 
material which increase pollen fertilization normally and typically. 
 
Contributions of this subject to the knowledge:  
 The discovery of the stimulant effect of Date palm pollen extract on improving pollen tube morphology of 
Solanum melongena L. is new and important contribution to improving pollen fertilization, because pollen is 
sensitive to environmental pollutants and suffers problems in germination and tube morphology which may 
causes obstruction of the process of fertilization, for that discovery of materials that contrast effect of harmful 
factors and increase chances of success plant fertilization is necessary, Date palm pollen extract proved its worth 
in this area, according to the results of this research. 
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