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The microbiome is the 

community of microorganisms 

that inhabit the human body. It 

can be considered as a newly 

discovered organ.   

 

We expect that breakthroughs 

in the understanding of the 

microbiome will arrive this year  

 
 

Big Idea 2015: Medicine, Wellbeing, and the Microbiome 

Deepak Chopra, & 

Rudolph E. Tanzi,  

 

The potential uses of 

the microbiome  are 

enormous.  
 

 



Mom Knows Best: The Universality of Maternal 

Microbial Transmission 
Funkhouser and Bordenstein PLOS Biology |Aug 2013 | Vol 11 | Issue 8  

 Infants are ‘‘inoculated’’ with mom’s microbes as they exit the birth canal 

 C-section infants have microbiomes similar to human skin: in 2010, 33% of all 

births in the USA were C-section 

 C-section babies have higher incidences of asthma, celiac disease, type 1 

diabetes, inflammatory bowel disease, etc.  

 Hospitals are now starting to collect the maternal microbiome on gauze prior 

to a C-section and swab the baby upon removal from the womb  

 COST < $1 

 POTENTIAL LONG TERM HEALTH COST SAVINGS: BILLIONS 



GUT BACTERIA 'may be obesity weapon’ 

Bacteria were placed into mice grown in a sterile environment such that they 

had no gut bacteria of their own. 

Transplanting gut bacteria from obese people into mice led to weight gain while 

bacteria from lean people kept them slim.   



• SOIL IS A LIVING ORGANISM COMPOSED OF BILLIONS OF 

MICRO AND MACRO ORGANISMS  

 

• IN NATURAL ECOSYSTEMS THE MICROBES ARE AN 

ESSENTIAL ELEMENT OF PLANT PRODUCTIVITY  

 

• GROWERS ARE INTRESTED IN THE ROLE OF MICROBIOLOGY 

BUT THEY ARE NOT SURE ABOUT HOW THEY CAN BE USED  
 

TO SOME EXTENT THE USEAGE OF BIOLOGICALS HAS BEEN 

TAINTED BY HYPE AND VARIABLE RESULTS 



RHIZOBIA FIX NITROGEN  

MUCH OF THE TECHNOLOGY FOR 

THEIR USE WAS DEVELOPED IN 

CANADA 

•plant and soil specific 

•Nodulation related to population density 

•Interactions in the plant for recognition, 

nodule formation etc. are regulated by at 

least 26 genes and an unknown number 

in the bacteria 

WHY WAS THIS INTERACTION MAINTAINED? 

BECAUSE PLANT BREEDERS HAD A PHENOTYPE 

 



Gwata et al.  African J. Biotech. 2: 417-420, 2003 

NOT ALL RHIZOBIUM INTERACTIONS ARE BENEFICIAL 



Large-scale field experiments evaluated 5 varieties X 7 endophytic Rhizobia 

strains over 5 seasons, including sites ranked as the world’s highest in 

rice production.  

Inoculation increased yield in 19 of the 24 trials. 

Increased yields were up to 47% in farmers’ fields; average 19.5%. 
Potential is billions in increased rice yields at reduced cost 



The Brazilian Model  Maximizing 

energy balance (output vs input)  

growing sugar cane 
 



1. Plant selection and breeding was based on little nitrogen use.  

2. The early research on utilization of microbes that supported plant 

growth and productivity 

Funct. Plant Biol., 2002, 29, 417–423 



Sugarcane endophytes are an integral component of production 

 Most of the nitrogen required by the crop is provided 
by bacterial sugar cane endophytes 

 

 These endophytes include: Gluconacetobacter 
diazotrophicus, Herbaspirillum spp., Azospirillum 
spp. and Burkholderia spp.  

 

 G. diazotrophicus has been isolated from coffee, 
pineapple, sweet potato, etc.,  It has zinc and 
phosphate solubilizing activity, produces auxins, and 
antagonizes sugar cane pathogens 

 Under commercialization by Azotic Technologies 

Gluconacetobacter 

diazotrophicus 











Fence Row Farming 

Average Corn Yield at 301 bu/acre for corn and 62bu/acre 
soybeans; yields 2-3 times that of the county average   

 
  

Mr. and Mrs. Dean Glenney, Dunnville, Ontario 





BAR CODE 

HOW TO LOOK ? 

WHERE TO LOOK ? 

WHEN TO LOOK? 

COST and TIME?  
 

 



Bacterial diversity analysis using TRFLP technique 

TRFLP of bacteria populations in 

various corn tissues of 20 plants at 

sampled from a high yielding soil at 

60 days (V10) after planting.   



      = 150 Bu/A 

  = 300 Bu/A 

Comparison of  

Bacterial profiles using 

TRFLP of 20 corn plants 

harvested from a high 

and average production 

site at 60 days (V10) 

after planting 

 

The populations change 

with crop development. 

Stem sap 

Root 

Soil 



SAMPLING LOCATIONS IN ONTARIO 



FIELD SAMPLING 



MicaSense  Camera: five spectral bands: B1 (blue) 

centered on 475 nm; B2 (green) centered on 560 

nm; B3 (red) centered on 668 nm; B4 (REP) 

centered on  717 nm, and B5 (NIR) centered on 

840 nm  

UAV developed  by A&L 

Canada: weight is 

slightly less than 2.0 kg  



 NORMALIZED DIFFERENCE VEGETATION INDEX (NDVI) 



EVEN SMALL 

PLOTS HAVE 

ENORMOUS 

VARIABILITY 

AMONG THE 

PLANTS  
(UofG long term rotations) 

Dr Bill Deen 
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Farm 3 - - Blythe Brae 



CORN YIELDS FROM 13 FIELDS 



Diversity of Corn Sap microbiome in High and Average producing Sites 
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Bacteria isolated from stem sap of corn plants from G and H sites at V10 growth stage.  
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The interactions of 

plants, unconsolidated 

mineral or organic 

material, and microbes, 

all of which require 

water to form soil, is 

depicted in this triangle.  

Pilar Martínez-Hidalgo; Ann M. Hirsch; 

Phytobiomes  2017, 1, 70-82. DOI: 

10.1094/PBIOMES-12-16-0019-RVW 2017 The 

American Phytopathological Society  



CONCLUSIONS AND SUMMARY 
 

 

1. Good news - at minimum 1/3 of soils support excellent productivity – 1/3 

underperform –WHY? HOW CAN WE FIX IT?  

 

2. WE ARE LEAVING HALF OF OUR YIELD POTENTIAL IN THE FIELD 

 

3. Soil Health in agriculture will be crop specific and will be related to crop 

performance – IS AN UNDERPRORDUCTIVE SITE FOR CORN ALSO A LOW 

PRODUCTION SITE FOR OTHER CROPS 

 

4. Microbiology has a large role in soil and crop health –We need to measure impact 

as many factors regulate populations  and these we don’t yet fully understand  



 

Thank You 

and 

The Next Green 

Revolution will 

Emerge from 

Underground 


