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ABSTRACT 
Because of the economic importance of plant health, most researches on date palm tree associated microorganisms have focused on 

pathogens, such as fungal pathogens. These pathogens cause the death of tree or cause particular symptoms with a decrease or complete loss 
of date production. No study addressed the diversity of epiphytic bacteria on date palm fruits and other plant parts, such as leaves and trunk 

of date palm tree. In the current study, different parts of Phoenix dactylifera in the south east of Algeria were investigated for their diversity 

in epiphytic bacteria. The quality and the quantity of bacterial community on leaves, as well as on date, and trunk were studied by using 
phenotypic (Gram staining, Sugar and amino acid assimilation tests, enzymatic tests such as carboxymethyl cellulose, API system) and 

molecular (16s rRNA gene sequencing) methods. 78 isolates obtained from different organs of palm trees were identified in their genera and 

species. Analyses of cultivable bacteria revealed differences in the populations in each ecosystem. The greatest diversity of genera was 
found in trunk samples, followed by leaves, and date palm fruit. The identification of isolates revealed that some genera like Bacillus, 

Pseudomonas, and Enterobacter, were present in all ecosystems, but in different amounts, while others were ecosystem-specific. 
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INTRODUCTION 

 

The date palm (Phoenix dactylifera L.) is one of the oldest trees in the world [4,19] and the major fruit trees 

in most Arabian countries like Iraq, Saudi Arabia, Egypt, Iran, Arabian Peninsula and Algeria [3].The 

production of dates, according to Food and Agriculture Organization (FAO) statistics in 2006 in the arab 

countries, was 71.69% of total word production. Algeria count 18.7 million palm trees scattered over 169361 ha 

which produce almost 690,000 metric tons [2] .Also, Algeria is a genetic centre of date-palm trees and there are 

about 1 miller different cultivars of fruiting date palm [8]. Like all other fruiting trees, date palm is infected by 

many pathogens and ravagers. So far studies of microorganisms associated with phylosphere of date palm tree 

had mainly focused on pathogens responsible for plant diseases, for exemple , Fusariom oxysporum albis sp. 

caused bayoud disease which killed about 15 million trees in Algeria and morocco [12]. The Agricultural 

industries sustained huge crop losses as a result of fungal diseases of fruits and plants [29]. More recent 

investigations have studied the microbial quality of the date palm fruit in sold [16, 17, 29], and have shown that 
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the date palm fruits are mostly loaded with a mixture of microbes; bacteria, molds and yeast. Others researchers 

have concentrated on microorganisms  of  date which can affect the microbiological quality of dates  and doing  

spoilage during the period of storage [19, 2]. No information is available about the epiphytic bacteria on other  

plant parts, like leaves and trunk. Many bacteria within the phyllosphere are now being exploited as a source of 

biological agents for future biotechnological applications or the isolation of bioactive compounds [24] 

.Moreover, the understanding of epiphytic bacterial ecology and their mechanism of adaptation against climatic 

changes has a scientific importance [30]. This is the first study on date palm tree phyllospheric bacteria able to 

grow on this vegetal which can be offer a new perspective in the research of unexplored sources of strains. In 

the current study, phenotypic and molecular methods were used to characterize and compare the bacterial 

community size and structure on trunk of palm tree, leaves, and date fruits. Specific taxa from each ecosystem 

as well as taxa common to all ecosystems were identified. The results provide insights into the relations between 

epiphytic bacteria in different parts of tree. 

 

MATERIAL AND METHODS 

 

Sampling collection and isolation of bacteria: 

This study was performed in Tolga region, Wilaya of Biskra, southeast of Algeria (34° 43' 15" N / 5° 23' 2" 

W, 128 m altitude), in 2011/2012. One field was selected and 15 trees were harvested during 4 seasons. The 

samples of date palm fruits, leaves, and trunks were collected aseptically and conserved in sterile bags and 

transported in an icebox to the laboratory where microbiological analysis was carried out. To obtain bacterial 

suspensions, 1 g of each sample was immersed in 9 ml of nutrient broth and incubated at 28 °C for 24 hours. 

Aliquots of 100µl of the suspensions were spread on nutrient agar supplemented with 30 µg.ml-1 of fluconazole 

to prevent fungal growth. Bacterial populations were estimated after incubation at 28°C for 2–5 day. Every 

characteristic colony was picked off and purified. The purified isolated were re-streaked by triple on inclined 

nutrient agar tubes and preserved 4°C and some storied in 50 % glycerol/nutrient broth at -20°C. 

 

Phenotypic Characterization: 

A number of preliminary phenotypic tests were carried out as a step of screening. The colonies were 

observed and described for their colony characteristic, Gram staining. The isolates were tested for their ability to 

metabolize glucose and amino acid, their enzymatic activity such as oxidase, catalase, urease and their capacity 

of degrading carboxymethyl cellulose (CMC), for their resistance to increasing and decreasing pH, and the 

growth at different temperature. The physiological and biochemical tests were performed for the representative 

strains using the API 20NE, 20E, 50CHL, and API Staph system (BioMe´rieux, Marcy l’Etoile, France) 

following the manufacturer’s instructions. The data obtained were coded in binary form and compared with 

those in bergay’s manual to get the identity of these bacteria. 

 

Molecular characterization by determination of 16s rRNA gene sequences: 

For DNA extraction: 

strains were grown in nutrient broth for 24 h. Cells were collected by centrifugation at 5000 g for 10 min 

and 300 µl of lysis buffer was added. Series of thermal shock was carried out and 5 µl of proteinase K was 

added to each microtube and followed by incubation of samples for 30 min at 37°C. After incubation, 500µl of 

phenol chloroform isoamyl alcohol was added and mixed. A centrifugation at 10,000 rmp for 10 min was 

carried out and the top (aqueous) phase containing DNA was carefully removed and transformed to a new 

microtube. 50 µl of 3M sodium acetate was added and mixed briefly and followed by addition of 500µl of 100% 

ethanol. After centrifugation, the supernatant was removed carefully leaving the DNA on the tube wall and 70% 

ethanol was added followed by centrifugation. The pellet obtained was dissolved in 50 µl AE buffer and stored 

in -20 until use.  

 

Amplification by PCR: 

DNA extracted from the isolates was used as template for PCR amplification. PCR was performed using a 

MyTaq™ Red Mix reagent kit following the manufacturer’s instructions (Bioline, UK). For 16S rRNA gene 

amplification, the following primers were used: Forward fd1 5′- AGAGTTTGATCCTGGCTCAG -3′ and 

reverse rP2 5′ACGGCTACCTTGTTACGACTT -3′ [32] at a final concentration of 0.2 µl.mol. PCR conditions 

were as follow: preheating at 94 °C for 1 min; 30 cycles of denaturing at 94 °C for 30 s; annealing at 53 °C for 

30 s and extension at 72 °C for 1 min, and a final extension at 72 °C for 2 min. The PCR product was 

electrophoresed on 1% agarose gel and observed using the GBOX. Each amplified PCR product was sequenced 

using smartseq kit sequencing system (Eurofin,). The sequences obtained were aligned and compared with 

references in the GenBank, using the NCBI Basic Local Alignment Search Tools (BLASTn) program 

(http://www.ncbi.nlm.nih.gov/BLAST) in order to identify each microbe. The Sequences were aligned using the 

Clustal W and phylogenetic trees of the three most abundant genera were constructed using the neighbour-
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joining (NJ) algorithms in Mega 5 software .The distances were calculated according to Kimura’s two-

parameter model and the confidence of the tree topology was tested by 1000 bootstrap replicates. 

 

Nucleotide sequence accession numbers: 

All 16S rDNA sequences determined in this study have been deposited in the EMBL Nucleotide Sequence 

Database under accession numbers LN995728 to LN995802  

 

Results:  

 The first step in the process was to screen and identify bacteria using a combination of macroscopic and 

microscopic characteristics. The use of all this information allowed classifying bacterial isolates obtained from 

leaves, trunk, and fruits of date palm tree into different groups: Bacilli Gram positive, Bacilli Gram negative, 

cocci Gram negative, and cocci-bacilli. Bacterial isolates were also evaluated for their growth at different pH 

and temperature. They were also evaluated for their ability to metabolize glucose and amino acid and their 

enzymatic activity such as urease, oxidase, catalase, and carboxymethyl cellulase. At the end of the screening 

step, representative bacterial isolates of each group were selected for phenotypic identification using API 

system. 36 isolates were identified as Bacillus sp. 25 isolates rods Gram negative were differenced by oxidase 

test and identified as Pseudomonas sp. for 12 isolates and 13 strains were identified as Enterobacter sp. One 

isolate was identified as Staphylococcus, while we couldn’t identify many others bacteria by using API system. 

Most of these strains were found degrading carboxymethyl cellulose, producing urease. The use of molecular 

biology was obligatory to confirm the identity of these strains into genus and species levels using 16s rRNA 

gene sequence. In this study, we used 16S rRNA sequencing to confirm the identity of presumptive bacterial 

isolates. Figure 1 shows the analysis of some PCR products by electrophoresis on agarose gel compared to the 

Hyper Ladder I which is a molecular marker .It shows that the right band existed and the 16s RNA gene 

sequence is amplified(figure 1).   

             
Fig. 1: 1% agarose gel electrophoresis of PCR products result of amplification of 16s rDNA of our strains. H: 

Hyper Ladder I.1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15, 16,17,18 19,20,21:bands of 16s rDNA of  some 

strains isolated in our study. 

 

The universal primers (Fd1 and RP2) used in this study were able to generate amplicons for all isolates (78 

isolates) but five of them couldn’t be identified when compared with those held in NCBI database. Comparisons 

of 16S rDNA sequences with those held in NCBI revealed that twenty eight isolates, distributed in different 

parts of plant, belong to the Bacillus genus, twelve isolates belong to the Pseudomonas genus and thirteen 

isolates belong to the Enterobacter genus. The Comparisons of 16S rDNA sequences revealed also that seven 

isolates belong to the Lysinibacillus genus which was classified according to phenotypic characteristic as 

Bacillus spp. The analysis of 16S rRNA gene sequence of fifteen isolates revealed the presence of other 

bacterial genera such as Staphylococcus, Serratia, Microbacterium, Kluyvera, Arthrobacter, Stenotrophomonas, 

Exiguobacterium, Micrococcus, Klebsiella, Massilia, Erwinia, Brevibacterium halotolerans, and Uncultured 

bacterium (table 1).  Twenty eight of these isolates could be identified to within 97% similarity of bacterial 16S 

rDNA genes in the NCBI 16S rDNA, while the remaining 45 sequences were seen to have between 96 and 78% 

similarity to database entries.  

 
Table 1: Percentages of homology of the 16S rDNA sequences obtained from our isolates to 16S rDNA of reference strains held in 

GenBank 

Isolats                             Description % similarity Accession number  

Fr 2.2 H Pseudomonas aeruginosa  93 LN995746 

Fe15.2 P Pseudomonas putida  99 LN995778 

T 7.4H Pseudomonas putida  92 LN995744 

T9.1 A Pseudomonas rhizosphaerae  90 LN995792 

T10.1 A Pseudomonas putida  92 LN995789 

H    1     2      3    4     H   5    6     7     8     9    H  10 11 12 13 14 H15 16 17 18 19 20 21 
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T 3.3 E Pseudomonas putida  99 LN995731 

T 6 E Pseudomonas monteilii 96 LN995732 

T9.1E Enterobacter cloacae  99 LN995733 

T12.1 E Pseudomonas putida  97 LN995734 

T14.1 E Pseudomonas monteilii 97 LN995735 

T14.2 E Enterobacter cancerogenus  99 LN995736 

T4.4 E Pseudomonas oryzihabitans  95 LN995738 

T1.3 P Pseudomonas monteilii 99 LN995757 

T7.3 P Pseudomonas putida  99 LN995765 

T 15.2 P Pseudomonas putida  99 LN995769 

Fr 11 E Enterobacter kobei  99 LN995755 

Fr 9.1 H Enterobacter xiangfangensis  99 LN995752 

Fr 9.2 H Enterobacter xiangfangensis  96 LN995753 

Fr 12.1 A Enterobacter mori  91 LN995786 

Fe9.3 P Enterobacter ludwigii  99 LN995777 

Fe 9.2 H Enterobacter xiangfangensis  91 LN995754 

T1.1 P Enterobacter xiangfangensis  99 LN995756 

T11.1 P Enterobacter xiangfangensis  100 LN995770 

T11.3P Enterobacter xiangfangensis  99 LN995771 

T11.1 H Enterobacter xiangfangensis  99 LN995766 

Fr 1     E Bacillus cereus  85 LN9955800 

Fr 15.1 E Bacillus toyonensis  95 LN995802 

Fr 8.1   A Bacillus subtilis  90 LN995784 

Fr 9.1   A Bacillus subtilis  90 LN995783 

Fr  14.1 A Bacillus toyonensis  99 LN995787 

Fr 5.1   H Bacillus cereus  93 LN995747 

Fr 4.1 H Bacillus tequilensis  92 LN995746 

Fr 3.1 H Bacillus cereus  85 LN995748 

Fe 5.2 H Bacillus cereus  92 LN995749 

Fe1.2 P Bacillus thuringiensis  96 LN995775 

Fe 7.1 P Bacillus cereus  86 LN995772 

Fe 8.1 P Bacillus cereus  91 LN995773 

Fe10.1 P Bacillus safensis  100 LN995774 

Fe5.3E Bacillus cereus  88 LN995795 

Fe 14 E Bacillus cereus  93 LN995799 

Fe 4.1 E Bacillus subtilis  92 LN995798 

Fe14.1A Bacillus thuringiensis  94 LN995780 

Fe 6.1A Bacillus mojavensis  91 LN995779 

Fe9.1 A Bacillus mojavensis  96 LN995781 

Fe 8.1A Bacillus mojavensis               95 LN995782 

T4.2 H Bacillus mojavensis  78 LN995743 

T8.1 A Bacillus toyonensis  99 LN995791 

T14.3 A Bacillus cereus  91 LN995788 

T5.2 E Bacillus thuringiensis  99 LN995728 

T8.1 P Bacillus toyonensis  95 LN995766 

T13.1 P Bacillus anthracis  90 LN995764 

T7.2 P Bacillus licheniformis  88 LN995761 

T2.1 P Bacillus licheniformis  98 LN995758 

Fe 4.1 H Lysinibacillus sphaericus  91 LN995750 

Fe 8.4 H Lysinibacillus macroides  93 LN995751 

Fe 2.1 E Lysinibacillus boronitolerans  86 LN995796 

T6.2 H Lysinibacillus mangiferihumi  96 LN995739 

T7.3 H Lysinibacillus fusiformis  97 LN995741 

T 13.1 E Lysinibacillus parviboronicapiens  94 LN995729 

T13.2P Lysinibacillus fusiformis  99 LN995763 

T9.1P Lysinibacillus macroides  91 LN995762 

Fr 13.1 E Massilia suwonensis  85 LN995801 

Fr 6.1 A Uncultured bacterium  88 LN995785 

Fe9.2 P Erwinia uzenensis  99 LN995776 

Fe 5.2 E [Brevibacterium] halotolerans  93 LN995797 

T7.1H Exiguobacterium acetylicum  83 LN995744 

T9.1 H Klebsiella oxytoca 83 LN995740 

T7.1 A Micrococcus yunnanensis  94 LN995793 

T7.2 A Exiguobacterium acetylicum  93 LN995794 

T9.3 A Serratia marcescens  81 LN995790 

T1.1 E Microbacterium foliorum  89 LN995730 

T 10.2 E Kluyvera cryocrescens  99 LN995737 

T2.2 P Staphylococcus cohnii  94 LN995759 

T3.2 P Arthrobacter luteolus  99 LN995760 

T4.2 P Stenotrophomonas maltophilia  99 LN995767 

T 10.2 P Stenotrophomonas maltophilia  99 LN995768 
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From 16S rDNA sequence analysis, 73 remaining isolates were assigned to 16 different genera representing 

33 species; and 5 isolates couldn’t be identified. The distribution of each genus varied according to the type of 

sample (Table 2). 

 
Table 2: Diversity of bacteria within different samples among different seasons  

 

 
Bacterial genera 

 

Winter Spring Summer      Automne       

   Source of isolation Total  

Leave
s 

Fruits Trunk Leaves Trunk Leave
s 

Fruits Trunk    Leaves Fruit
s 

Trunk  

Bacillus 1 3 1 4 4 3 2 1 4 3 2 28 

Pseudomonas 0 1 1 1 3 0 0 5 0 0 2 13 

Lysinibacillus 2 0 2 0 2 1 0 1 0 0 0 8 

Enterobacter 1 2 1 1 3 0 1 2 0 1 0 12 

Kluyvera 0 0 0 0 0 0 0 1 0 0 0 1 

Arthrobacter 0 0 0 0 1 0 0 0 0 0 0 1 

Stenotrophomon

as 

0 0 0 0 2 0 0 0 0 0 0 2 

serratia 0 0 0 0 0 0 0 0 0 0 1 1 

klebsiella 0 0 1 0 0 0 0 0 0 0 0 1 

Exiguobacteriu

m 

0 0 1 0 0 0 0 0 0 0 1 2 

Micrococcus 0 0 0 0 0 0 0 0 0 0 1 1 

Staphylococcus 0 0 0 0 1 0 0 0 0 0 0 1 

Erwinia 0 0 0 1 0 0 0 0 0 0 0 1 

Brevibacterium 0 0 0 0 0 1 0 0 1 0 0 2 

Massilia 0 0 0 0 0 0 1 0 0 0 0 1 

Microbacterium 0 0 0 0 0 0 0 1 0 0 0 1 

Total  of genera  3 3 6 4 7 3 3 6 5 2 4  

 

The strains belonged to five different bacterial classes (Beta and gamma Proteobacteria, actinomicitale, and 

Bacilli). Trunk samples contained 6, 7, 6, and 4 genera, in winter, spring, summer, and autumn, respectively. 

The genus Pseudomonas was the most abundant in this part, followed by Bacillus, Enterobacter, and 

Lysinibacillus. In addition, trunk samples  were covered by 8 others genus of bacteria considered as occasional 

occupier (1, 63% - 2, 73%). Leaves samples contained 3, 4, 3, and 5 genera, in winter, spring, summer, and 

autumn, respectively. The most abundant genera in this part were Bacillus, followed by Lysinibacillus, 

Enterobacter, Brevibacteruim, Pseudomonas, and Erwinia. Fruit samples contained 3, 3, and 2 genera in winter, 

summer, and autumn, respectively and the predominant genus was Bacillus, followed by Enterobacter, 

Pseudomonas and Masillia. Some of the genera - Pseudomonas, Enterobacter and Bacillus- were present in all 

ecosystems, although with varying abundance. Some other genera (Staphylococcus, Arthrobacter, 

Stenotrophomonas, Microbacterium, serratia, Kliebsiela, Micrococcus, Exiguobacterium,  klebsiella  ) were 

found in trunks samples among different seasons, but were absent from leaves and fruits. Lysinibacillus was 

found in leaves and trunks, Brevibacterium was present only in leaves in two seasons and Masillia was only 

present on fruit in one season.  

The phylogenetic trees were constructed using the neighbour-joining (NJ) algorithms in Mega 5 software. 

Phylogenetic analysis based on 16S rRNA gene sequences showed that the isolates were diverse 

phylogenetically and this diversity allowed constructing different trees with variances in the distance of 

divergence.    

 
Fig. 2: Neighbour-joining tree based on 16S rRNA gene sequences of Pseudomonas strains isolated in this 

study. The significance of each branch is indicated by a bootstrap value calculated for 1000 replicates. 

   Pseudomonas monteilii ( T6 E)

   Pseudomonas oryzihabitans (T4.4 E)    

   Pseudomonas putida (T12.1 E)

  Pseudomonas putida (T3.3 E)

   Pseudomonas monteilii (T14.1 E)

    Pseudomonase monteilii (T 15.2 P)

   Pseudomonas monteilii T (1.3 P)

    Pseudomonas putida ( T7.3 P )

    Pseudomonas monteilii ( Fe 15.2 P )

 Pseudomonas oryzihabitans  (T9.1 A )

   Pseudomonas putida  (T10.2 A)

  Pseudomonas putida  (T7.4 H )

  pseudomonas aerogenosa (Fr 2.2 H)
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Fig. 3: Neighbour-joining tree based on 16S rRNA gene sequences of Enterobacter strains isolated in this study. 

The significance of each branch is indicated by a bootstrap value calculated for 1000 replicates. 

 
Fig. 4: Neighbour-joining tree based on 16S rRNA gene sequences of Bacillus strains isolated in this study. The 

significance of each branch is indicated by a bootstrap value calculated for 1000 replicates.    .     

 

Discussion: 

Since this is the first study on the bacterial ecology of date palm tree, no published work was found in the 

literature cited and the microbiological information is limited, no information known about the diversity of the 

epiphytic bacteria associated with different parts of date palm tree growth in east Algeria, such as leaves and 

trunk, as well as bacteria living on fruits surfaces. In this work, phenotypic and molecular culture dependent 

methods were combined to identify and compare the composition of epiphytic bacterial communities present on 

different plant parts. The 16S rRNA gene is the part of bacterial DNA most commonly used to differentiate 

various bacterial species. The 16S rRNA gene sequence is approximately 1500 base pairs (bp) long and is 

composed of hyper variable regions which are specific for each bacterial species [32]. PCR amplification of the 

16S rRNA gene fragment is an effective technique that provides a rapid tool for the identification of bacterial 

isolates [33]. 

This study revealed differences in population diversity among different samples. Many factors are likely to 

be involved in determining the species composition of bacterial communities on plants. They include the 

availability of immigrant inoculum [20, 21], host plant phenology [25], nutritional characteristics of the 

phyllosphere of plants [24], and physico-chemical environmental conditions and climatic conditions [6,9,11,14]. 

  Enterbacter Xiangfangenesis (T 11.1 P   )

  Enterobacter xiangfangensis (Fe 9.2 H )

  Enterbacter Xiangfangenesis (T 11.3 P )

   Enterobacter Xiangfangensesis (T1.1 P)

   Enterobacter xiangfangensis (T 11.1 H  )

    Enerobacter ludwigii (Fe 9.3 P  )

   Enterobacter cancerogenus (T14.2 E)

    Enterobacter cloacae (T9.1 E )

  Enterobacter xiangfangensis (Fr 9.1 H)

  Enterobacer xiangfangensis (Fr 9.2 H)

  Enterobacter kobei (Fr 11.1 E )

 Enterobacter mori (Fr 12.1 A )

 Fe 14.1 ABacillus thuringiensis

 Fe 5.2 H Faw Bacillus cereus

 T14.3 ABacillus cereus

 T8.1 A fwd Bacillus cereus

 Fr 14.1 A F Bacillus cereus

 Fr 15.1 E Bacillus toyonensis

 Fr 5.1 H FawBacillus cereus

 Fe 14 EBacillus cereus

 Fr 1 E Bacillus cereus

 Fr 3.1 H Faw Bacillus cereus

 Fe 5.3 EBacillus cereus

 Fr 4.1 H Faw Bacillus tequilensis

 Fe 6.1 A fBacillus mojavensis

 Fe 4.1 EBacillus subtilis

 Fr 9.1 A Bacillus vallismortis

 T4.2 H Faw Bacillus mojavensis

 T7.2 P Faw Bacillus licheniformis

 Fe 7.1 P FawBacillus toyonensis

 T 2.1 P Revbacillus licheniformis

 T 13.1 P Fawbacillus anthracis

 Fr 8.1 A Bacillus subtilis

 Fe 10.1 P FawBacillus safenis

 T8.1 P FawBacillus toyonensis

 Fe 8.1 P FawBacillus cereus

 T5.2 EBacillus thuringiensis

 Fe 2.1 P FawBacillus thuringiensis
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Trunk samples hosted the greater diversity on genera and species richness, than leaves and fruits. Four 

major genera were the most abundant and present in all samples. The trunk contains high concentrations of 

cellulose, hemicellulose, lignin, and xylan [1, 23] explains the abundance of bacteria degrading cellulose found 

in this part. Trunk contains starch, sugars [27]. These two nutrients are favorable to a greater number and more 

diverse range of bacteria. 

Date palm fruits, especially in the last stages of ripening, provide a high level of sugars and low activity 

water which inhibit bacterial growth [17, 28] because most of bacteria cannot grow when activity water is 

reduced below 0.90.  

Leaf surface has long been considered a hostile environment for bacterial colonists and it is exposed rapidly 

to fluctuating temperature and relative humidity, as well as repeated alternation between presence and absence 

of free moisture due to rain and dew. The leaf also provides limited nutrient resources to bacterial colonists [22] 

and contains compounds which are involved in plant defenses against microbial activity [5]. The variability in 

nutriment between these niches may partly explain the differences in bacterial diversity of cultivable bacteria 

among different plant parts.  

In our study, the most abundant genera were Bacillus, Pseudomonas, and Enterobacter. Bacillus and 

pseudomonas are considered tow of the most important ubiquities genera of bacteria which are naturally present 

in soil and surfaces of plants. Bacillus species offer several advantages over other bacteria for protection against 

plant pathogens because of their ability to form endospores and the broad-spectrum activity of their antibiotics 

and there are numerous reports of Bacillus spp. which repress pathogens [10,13]. The capacity of bacillus of 

forming endospores under defavorable conditions plays a role of the existing of this genus all the seasons. 

Moreover, the presence of numerous bacillus species studied for their ability against fungal diseases may be a 

natural selection by the plant. Aidoo and al. (1996), found bacterial strains belonging to the Bacillus genus on 

date pre-packed purchaser in Greater Glasgow [17]. Our study confirmed the presence of this genus on dates, 

suggesting that the date fruit contains naturally these bacteria which may influence the hygienic quality of date 

fruit. The presence of bacterial species, commonly known as pathogens, could be due contact with contaminated 

hand during harvesting of fruits [16]. The presence of some genus on trunks, leaves, and date fruit, suggesting 

that the trunk bark community may influence leaf and date fruit population structure. So, trunk bark is a 

potential source of inoculums for leaves and fruits. 

 The variability of bacterial community among different seasons is affected by climatic conditions as 

well as determined in previous studies [9,11,14]. Finkel and al. (2011) concluded from their study on bacteria 

and fungi colonizing the leaves of Tamarix trees in desert regions where the climatic conditions in different 

geographic regions are more important factors driving variability of bacteria [15]. Bacteria are subject to 

seasonal dynamics [11,14,18,26,30].  Penuelas and al. (2012) assessed T-RFLP profiles from bacteria and fungi 

on the surface and in the interior of leaves of Q. ilex in Mediterranean forests from the wet spring to the dry 

summer season. They confirmed a strong seasonal influence on the richness and diversity of the microbial 

phyllosphere community but the identification of the important drivers of microbial community structure has not 

yet been completed [31]. 

The present results highlight the interaction between bacterial populations in the phylosphere of palm tree 

suggesting that the bacterial population structure of the vegetative (leaf), reproductive (fruit), and trunk bark of 

date palm tree may be affected by each other. In addition, the identification of certain strains isolated for the first 

time from the phyllosphere of the date palm , gives an overview of the composition of the bacterial flora and 

consequently to address the bacterial ecology of this tree which has a both  science and economic importance. 

Further research is required to extend these observations and explore the ecological interaction between these 

different ecosystems. The use of other culture-independent approaches, like next generation sequencing 

methods, will make it possible to present a complete survey of the bacterial communities on dates, leaves, and 

trunk bark. Comparing the microbial succession on plants under controlled environmental conditions with those 

being grown under field conditions could be the key to determine factors affecting bacterial succession. Further, 

the isolation of several undescribed bacterial species from the same ecosystem confirms the complexity of 

phyllospheric ecosystems [34] and support the hypothesis that only a very small proportion of the bacterial 

species existent in the world is known. 
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