





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Metagenomic Analysis of Bacterial Community Associated with Rhizosphere and Phyllosphere of Basmati Rice
  
      maria rasul,  View ORCID ProfileSumera Yasmin, Sughra Hakim, Ahmad Zaheer, Babur Mirza, M  Sajjad Mirza

  
      doi: https://doi.org/10.1101/2020.04.09.034009 

  
  
  

maria rasul 

				1 National institute for Biotechnology and Genetic engineering;
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
mariarasul@ymail.com


Sumera Yasmin 

				2 National Institute for Genetic Engineering and Biotechnology;
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sumera Yasmin
	For correspondence: 
sumeraimran2012@gmail.com


Sughra Hakim 

				3 National Institute for Biotechnology and Genetic Engineering;
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
sughrahakim221@yahoo.com


Ahmad Zaheer 

				4 University of lahore;
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
zaheer5500248@gmail.com


Babur Mirza 

				5 missouri state university;
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
baburmirza@missouristate.edu


M  Sajjad Mirza 

				6 national institute for biotechnology and genetic engineering
			

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
sajjadmirza58@gmail.com




  


  
  



  
      
  
  
    	Abstract
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Rice is one of the most important crops for feeding about more than half of the world's population. Yield of rice crop is significantly hampered by various biotic and abiotic factors. Application of cost-effective and environment-friendly bioinoculant is a common practice to combat the yield losses of rice in this era. The rhizosphere and phyllosphere of rice plants provide specific habitats for various micro-organisms. In the present study, the bacterial population dwelling the rhizosphere and phyllosphere of Basmati rice were explored using metagenomic approach from rice growing areas of Punjab, Pakistan. The bacterial communities associated with the rice rhizosphere of different rice growing areas as well as phyllosphere/rhizosphere were compared. Out of 20,069 16S rRNA gene sequences retreived from rhizosphere soil, 6485 were originated from Faisalabad, 5174 from Gujranwala and 8410 from Sheikhupura. Data analyses revelead that  Proteobactria  was dominant phylum at all three sites.  Choloflexi  was second abundant phylum at Sheikhupura, while  Actinobacteria  and  Firmicutes  at Gujranwala and Faisalabad. In addition to dominant culturable PGPB  Bacillus  genus at all three sites,  Nitrosospira  ,  Gaiella  ,  Marmoricola  ,  Clostridium sensu stricto  . Maximum geners were detected from Faisalabad (159), followed by Sheikhupura (146) and Gujranwala (131). Comparison of the common sequences at the genus-level revealed that maximum number of shared genera (101) were observed in Sheikhupura and Gujranwala. 50 genera were specifically related to Faisalabad, while 27 and 21 genera were detected for Sheikhupura and Gujranwala.
In the phyllosphere,  Proteobacteria  (79.6%) was detected as dominant phylum followed by  Firmicutes  (9.8%),  Bacteroidetes  (8.6%),  Chloroflexi  (4.3%) and  Actinobacteria  (0.9%). Comparison of phyllosphere and rhizosphere showed less bacterial diversity in the phyllosphere but  Bradyrhizobium  ,  Sphingomonas  , GP6,  Pseudomonas  ,  Bacillus  are abuundant. Fifteen genera were detected at both compartments. Furthermore, we may select these strains for development of compatible inocula for application in the rhizosphere and phyllosphere of rice.
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