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Introduction

Biofuels play an important role in the transition to renewable energy sources.
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Plant Focus

Panicum virgatum (switchgrass)

« Biomass energy crop identified during the
Herbaceous Energy Crops Research Program
(US Dept. Energy 1984)

« USA breeding programs

Andropogon gerardii (big bluestem)

« May offer better quality biomass (Delaquis et
al., 2014)

« REAP-Canada breeding program




Microbes are everywhere

Sometimes seem to “spontaneously” appear

Fungi:

Group of organisms that include yeasts
and molds.

Certain structures are microscopic, but
some are visible with the naked eye.
Generally a nuisance to plant-growers



Endophytes

* Non-harmful fungi inside plants « Beneficial qualities
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 When isolate was inoculated into Boswellia

sacra saplings, shoot length and the

amount of leaves increased over 20% in

Gautam and Avasthi (2019)

comparison with controls
Khan et al. (2016)



Bio-fertilizers

) » Fertilizer uptake by plants is

P in crop ] Inconsistent

harvests

P export to the food system * Microbes facilitate nutrient uptake
Pi : :

[ .Ms.:ck ] » For energy crops, micro-organisms

J could act as biological “fertilizers” for
(non-legumes crop — plants.

fertilizers residues

and legumes)

e conventional fertilizers, are fossil
fuel-based inputs

Soil organic P +
microbe P

https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/1176



All Together...

Elite big
bluestem
plants from

Switchgrass REAP-
improvements Canada

Fungal
endophyte
benefits

¥

Fungal endophytes from big bluestem will improve the biomass of
switchgrass.




Preliminary Results

» Big bluestem seeds were from elite plants grown in a low-

nutrient environment (REAP-Canada)

» Seeds were surface-sterilized (remove microbes on the
outside) and placed on agar plates (so endophytes can

grow)

» 485 fungal isolates were sorted into 111 fungi (Dr. Heather A.

Hager and Rie K. Matias)

Getting out the big bluestem seed.



Choosing which fungi to focus on...
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Endophyte vs. Pathogen

Pseudomonas
aeruginosa

Pathogen




Growth Experiment

* Five endophytes were selected to be inoculated into switchgrass seedlings
« Seedlings were grown hydroponically for 2.5 weeks, followed by greenhouse growth for 4 weeks.

» At least 20 plants per endophytic treatment were maintained

Endophytic treatments:
* Negative control (endophytes removed)
« Positive control (surface-sterilized)

« P11 (Alternaria sp.)

 M14 (Alternaria sp.)
« M15 (Alternaria sp.)
 MA42 (Epicoccum sp.)
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Significance

« May not have identified a “miracle” endophyte but M42
(Epicoccum species) did fairly well.

« Tested plants were stressed.
 Plants usually have a undisturbed microbiome.

« Adding a fungal endophyte treatment could act as a
bio-fertilizer to switchgrass in its natural state.



Future Directions

« Use of machine learning to predict a group of

microbes to introduce into/onto plants

* Native grass breeding programs
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Endophyte-Free Seedlings
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Verification of Endophyte Inoculation
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