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The future of agriculture

* The difficulties surrounding agronomic production
stems from lack of food availability

4\ o |tis critical to explore sustainable practices as the
risk of food security increases

* One potential solution that requires further
investigation is the use of plant species containing
microbes

Seven cool biofuel crops that we use for biofuel production, 2017. Retrieved from: https://interestingengineering.com/seven-biofuel-crops-use-fuel-production Accessed on February 22, 2020.


https://interestingengineering.com/seven-biofuel-crops-use-fuel-production%20Accessed%20on%20February%2022

The importance of Big bluestem

| « Most dominant prairie grass

‘: * Has been selectively bred for
performance in low-input

| systems
88 » Recognized potential for biomass

S\ production (Delaquis et al., 2014)
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B\ i ’?g about the identity and function

*  “Andropogon gerardi’ (January 28, 2020), available at: ‘https://en.wikipedia.org/wiki/Andropogon gerardi’

Accessed on February 09, 2020. 3


https://en.wikipedia.org/wiki/Andropogon_gerardi

What are endophytes? * Non-pathogenic

* Provide a multitude of
benefits for the plant
host

* Most notable: plant
growth-promoting

hormones (PGPH)

* Knowledge on how
endophytes operate are
unknown




Research questions

* 1) What are the plant
promoting properties of
culturable bacterial
endophytes identified in big
bluestem grass.

e 2) Do bacterial endophytes
increase plant growth when
experimentally inoculated
back into grasses (e.g., crop
plants).

Benefits conferred by
endophytes
* Direct plant growth promotion

Phytostimulation,
Biofertilization

* Indirect plant growth promotion
Disease suppression

= Beneficial bacterium
= Neutral bacterium

-/\® Endomycorrhizae

Ectomycorrhizae

-\/ Other beneficial fungus

Compant, S., Saikkonen, K., Mitter, B. et al. Editorial special issue: soil, plants and endophytes. Plant Soil 405, 1-11 (2016). 5
https://doi.org/10.1007/s11104-016-2927-9



Methods

e Seeds from big bluestem
plants were obtained from
REAP-Canada

e 793 surface-sterilized
(removed outside microbes)
seeds yielded 84 endophytic
bacteria isolates

e Bacterial strains identified: 14


https://www.reap-canada.com/

Testing for plant
growth
properties

* Important in determining how
bacteria utilize nutrients in
their environment and how
they perform within the plant.

Testing for plant growth
hormones

* Indole-3-acetic acid (I1AA)

Testing for growth-promoting
properties and nutrients are
distributed within the plant

* Enzyme activity

Pathogen resistance

on of Their Plant Growth Promoting Traits.” Biocatalysis and




Growth experiments
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* Endophytes were introduced into
grasses

* Big bluestem and Switchgrass

68
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* Measured plant performance

* Measuring their increase in growth
by weighing dry mass and
measuring height are excellent
indicators of positive endophytic-
plant interactions.




Greenhouse preparation

Introduced bacterial
endophytes onto seeds

Positive control

» Surface-sterilized (removal of
outside microbes)

Negative control

* Endophyte-free (complete
removal of microbes)

Endophytes with strong
antimicrobial, enzyme and
protein activity, and growth
hormone production were
chosen for greenhouse
experiments

Length of greenhouse
experiments: 30 days



Preliminary
results: Auxin
production

* Influences cell
development

* Plant growth regulator

e Stimulates cell
mechanisms

* Improves root growth

Absorbance at 530 nm
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Treatment
Mo indole precursor
Indole precursor

Production of Indole Related Compounds
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Testing plant growth properties



ray mold (Botrytis cinerea

Affects greenhouse crops worldwide

Image adapted from: http://www.omafra.gov.on.ca/IPM/english/strawberries/diseases-and-disorders/botrytis.html

Image adapted from: http://www.academicwino.com/2013/04/metabolic-changes-botrytis-cinerea-early-detection.html/



Giberella Ear Rot Infection
(Fusarium graminearum)

Affects cereal grain crops worldwide.



http://www.omafra.gov.on.ca/english/crops/pub811/pub811.pdf

Pathogen resistance results

Botrytis cinerea
Control

Fusarium
graminearum
Control



Greenhouse preliminary results

* Three bacterial candidates and a mix of all 3
were tested

* 14E-1: Paenibacillus sp., 16A-23y: Pantoea sp., and
20B-19w: Paenibacillus sp.

* Harvested plants after 30 days

» Separated shoot and root tissues
* Measured plant height, dry shoot and root weight

* No differences found in Switchgrass

* Root biomass differences found in Big
bluestem



Root biomass

Positive control

14E-1 20B-19w

16A-23y Mix
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16A-23y 20B-19w i Negative Control Positive Control

Sample_ID

Greenhouse preliminary  Different bacterial endophyte treatments may
have the potential to positively influence root

results srowth




Current work:

* Working on finalizing
the statistical analysis

Conclusion:

* Endophyte treatments seem
to have an effect on root
growth

* Bacteria may have useful
plant growth properties for
improving biomass crop
yields

Future studies:
* Inoculating endophytes
onto crop plants
* Wheat, barley
e Testing under stress

conditions (e.g.,
drought)
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