
Driving Where?
Discovering 

What?
Prof. Diersen explains what he has been up to in his 

Master’s graduate studies in Applied Plant 

Sciences at the U of M; the intersection of science & faith; 
and the future of food



Science Majors & Minors (In the field or soon)

Anatomy II / Botany / Ecology / Geology Students since 2012



• What Grace is This That very God Would stoop to lift a cross of wood

• And walk a road of rock and blood, A sinner’s road, for me.



U of Minnesota Courses

• Fall 2013 (9 credits here – Bio Lab did not count MWF)

• Ecology Theory and Practice 4 cr – Dr. David Tilman

• Integrative Plant Biology 3 cr – Dr Cindy Tong



U of Minnesota Courses

• Spring 2014 (12 credits here MWF)

• Applied Crop Physiology & Development 4 cr – Dr Mary Brakke

• Biology/Ecology/Management of Invasive Plants 3 cr – Dr Don Wyse



• Summer 2014

• Field Study of Soils 2 cr – Dr Jay Bell

• Research Methods in Crop Improvement and Production 1 cr (all)

• Agroecosystems Analysis 3 cr – Dr Paul Porter



U of Minnesota Courses

• Fall 2014 (12 credits here M-F)

• Colloquium in Sustainable Agriculture 2 cr – Dr Craig Schaeffer, Dr Helene 
Murray



U of Minnesota Courses

• Spring 2015 (15 credits here M-F)

• Ethics Training .5 cr

• Fall 2015 (12 credits here M-F)

• Grad Seminar 1 cr – Dr Don Wyse



U of Minnesota Courses

• Spring 2016 (12 credits here M-F)

• Applied Experimental Design 4 cr – Dr Roger Moon

• Fall 2016 (9 credits here MWF)

• Plant Breeding Principles 3 cr – Dr James Anderson

• Topics in Plant Biochemistry 3 cr – Dr Clay Carter



Novel Mechanisms of Biological
Weed Inhibition Effected by 

Common Mycorrhizal Networks

Gregory Diersen
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• Weed management issues

– Reduced yield or reduced profit

– Herbicide resistance & mechanical control problems

• Arbuscular Mycorrhizal Fungi (AMF) as possible weed inhibitor

– Jordan et al. 2000
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• Hypothesis:  

Arbuscular mycorrhizal fungi (AMF) can be managed to 
function as a biological weed inhibitor in summer-annual 
production systems
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Understanding the Underground

• Plants & Arbuscular Mycorrhizal Fungi

• Host-dominance Hypothesis

• Non-host Interference Hypothesis

• Experimental Designs

• Application
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Plants & Arbuscular Mycorrhizal Fungi

14Roy-Bolduc & Hijri

Improved plant 
nutrition 
Phosphorus

Increased water use 
efficiency (WUE) –
potential drought 
tolerance



© Mark Brundrett 2008

Plants & Arbuscular Mycorrhizal Fungi

Arbuscule (arum)
15



Plants & Arbuscular Mycorrhizal Fungi

Paola Bonfante & Andrea Genre
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My tissue issues

• Race against Klockziem’s retirement
• Race against new Biology Prof. (Fenske) starting his own program

• Time management challenge & Teaching outside the realm I am learning

• Develop and teach EDU 3241 as a semester course – include Creation 
perspective, all of earth & space for ECE 8th and lesson plans

• PED courses – mine? To whom shall they go?



Called to?

• MLC to teach future teachers
• I’m just happy to be here, taking it one day at a time, trying

• Be a Ph.D. plant science researcher – be the world’s expert in the field 
of AMF and weed management

• Farmer/rancher

• Geologist



Science or the Bible?

• In which do you believe?

• “Can you be a science teacher if you don’t believe in science?” R.L.

• They are not separated in my mind; they are ordered.  First things first.









• Destruction by Volcanic fire?

• Eternal burning?



Bible

• Foolishness of God
• Reason by Siegbert Becker

Luther’s quote -

“Reason is a whore, the greatest enemy that faith has; it never comes to the aid of spiritual things, but more 

frequently than not struggles against the divine Word, treating with contempt all that emanates from God.”

http://www.goodreads.com/author/show/29874.Martin_Luther
http://www.goodreads.com/author/show/29874.Martin_Luther
http://www.goodreads.com/author/show/29874.Martin_Luther


• Can we save the earth?

• Volcanic fire

• We are charged with spreading the Gospel, caring for souls.

• Rainbow



• One segment of our population would have no living thing 
harmed/killed/eaten.  (vertebrate cousins)

• One segment of our population seeks alteration of genetics in any 
possible form.  (in order to form a more perfect…….)



• Technology has freed us from the bonds of marital union, from 
manual labor, from pain, from all kinds of the effects of sin. **

• ** as long as you have the finances

• ** at least while alive on earth



• Frankenfoods – the potentially scary future of food

• God’s promises remain – feed your family the best you can









• Farmers quickly adopted glyphosate, especially after 
Monsanto introduced glyphosate-resistant Roundup Ready 
crops, enabling farmers to kill weeds without killing their 
crops. 

• By 2016 there was a 100-fold increase from the late 1970s in 
the frequency of applications and volumes of glyphosate-
based herbicides (GBHs) applied, partly in response to the 
unprecedented global emergence and spread of glyphosate-
resistant weeds.[5]:1

https://en.wikipedia.org/wiki/Roundup_Ready_crops
https://en.wikipedia.org/wiki/Glyphosate#cite_note-biomedcentral_2016-5


• Glyphosate is absorbed through foliage, and minimally through 
roots,[6][7][8] and transported to growing points. It inhibits a 
plant enzyme involved in the synthesis of three aromatic amino 
acids: tyrosine, tryptophan, and phenylalanine. 

• Therefore, it is effective only on actively growing plants and is not 
effective as a pre-emergence herbicide.

https://en.wikipedia.org/wiki/Glyphosate#cite_note-6
https://en.wikipedia.org/wiki/Glyphosate#cite_note-NPIC_Data_Sheet-7
https://en.wikipedia.org/wiki/Glyphosate#cite_note-moneuro-8
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Tyrosine
https://en.wikipedia.org/wiki/Tryptophan
https://en.wikipedia.org/wiki/Phenylalanine
https://en.wikipedia.org/wiki/Preemergent_herbicides


• An increasing number of crops 
have been genetically 
engineered to be tolerant of 
glyphosate (e.g. Roundup Ready 
soybean, the first Roundup 
Ready crop, also created by 
Monsanto) which allows farmers 
to use glyphosate as a 
postemergence herbicide against 
weeds.

https://en.wikipedia.org/wiki/Genetic_engineering
https://en.wikipedia.org/wiki/Genetically_modified_soybean#Roundup_Ready_Soybean




• The development of glyphosate resistance in weed species is 
emerging as a costly problem. While glyphosate and formulations 
such as Roundup have been approved by regulatory bodies 
worldwide, concerns about their effects on humans and the 
environment persist.[5][9]

https://en.wikipedia.org/wiki/Glyphosate#cite_note-biomedcentral_2016-5
https://en.wikipedia.org/wiki/Glyphosate#cite_note-NatureonWHO2015-9






• By delivering the Cas9 nuclease complexed with a synthetic guide 
RNA (gRNA) into a cell, the cell's genome can be cut at a desired 
location, allowing existing genes to be removed and/or new ones 
added.[9][10][11] The Cas9-gRNA complex corresponds with the CAS III 
crRNA complex in the above diagram.

• CRISPR/Cas genome editing techniques have many potential 
applications, including medicine and crop seed enhancement. The use 
of CRISPR/Cas9-gRNA complex for genome editing[12][13] was 
the AAAS's choice for breakthrough of the year in 
2015.[14] Bioethical concerns have been raised about the prospect of 
using CRISPR for germline editing.[15]

https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/CRISPR#cite_note-nature99-10
https://en.wikipedia.org/wiki/CRISPR#cite_note-vb99-11
https://en.wikipedia.org/wiki/CRISPR#cite_note-pmid26121415-12
https://en.wikipedia.org/wiki/Genome_editing
https://en.wikipedia.org/wiki/CRISPR#cite_note-13
https://en.wikipedia.org/wiki/CRISPR#cite_note-14
https://en.wikipedia.org/wiki/American_Association_for_the_Advancement_of_Science
https://en.wikipedia.org/wiki/CRISPR#cite_note-15
https://en.wikipedia.org/wiki/Bioethical
https://en.wikipedia.org/wiki/Germline
https://en.wikipedia.org/wiki/CRISPR#cite_note-16


Voytas Lab at the U of M

• RESEARCH OVERVIEW

• Methods for precisely altering DNA sequences in living cells enable detailed 
functional analysis of genes and genetic pathways. In plants, targeted 
genome modification has applications ranging from understanding plant 
gene function to developing crop plants with new traits of value. Our 
group has enabled efficient methods for targeted genome modification of 
plants using sequence-specific nucleases. With zinc finger nucleases 
(ZFNs), TAL effector nucleases (TALENs), and the CRISPR/Cas9 system, we 
have achieved targeted gene knockouts, replacements and insertions in a 
variety of plant species. Current work is focused on optimizing delivery of 
nucleases and donor DNA molecules to plant cells to more efficiently 
achieve targeted genetic alterations.





Animal Production and Human Technologies





CCD – Colony Collapse Disorder



• Proverbs 3:5-6   New International Version (NIV)

• 5 Trust in the LORD with all your heart
and lean not on your own understanding;

6 in all your ways submit to him,
and he will make your paths straight


