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Space Fungus! Mold Attacks 
Space Station Plants



Niccolo Machiavelli



The purpose of the book “The Prince”
(the purpose of diagnostics?)

"To honor and 
reward virtù, not to have 
contempt for 
poverty…..to constrain 
citizens to love one 
another, to live without 
factions, to esteem less 
the private than the 
public good.”



“There is nothing more difficult 
to take in hand, more perilous 
to conduct, or more uncertain 
in its success, than to take the 

lead in the introduction of a 
new order of things.”





“States quickly founded, like all other things 
which are born and grow rapidly, cannot 
have deep roots, so that the first storm 

destroys them, unless…[the] prince is… 
able to take immediate steps for maintaining 
what fortune has thrown into his lap, and lay 
afterwards those foundations which others 

make before becoming princes.” 



How do we reach our younger 
stakeholders?

http://o.canada.com/life/intergenerational-contact

And train graduate students or 
private industry equivalents?





CHALLENGES

• Digital diagnostics
• Citizen science
• Diagnostic tools, models
• Sustainability



Digital diagnostics

The most powerful tool for diagnostics in 
the field: 



J. Contreras-Naranjo et al. 2016. IEEE J. Sel. Topics in Quantum Electronics. v. 22.



The good



he bad



he ugly



Accuracy
Amount of 
information
Expectations
High volume
No ‘off’ time for 
specialists
Availability of 
specialists

• Tracking development
• Reaching a new 

audience
• Direct contact with 

stakeholders
• Trust
• Providing accurate 

diagnosis and 
recommendations that 
are implemented 
immediately

Challenges       Opportunities



“As the doctors say of a wasting 
disease, to start with it is easy to 

cure but difficult to diagnose; after a 
time, unless it has been diagnosed 

and treated at the outset, it becomes 
easy to diagnose but difficult to treat” 
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Citizen Science





bile phone platform for fluorescence imaging 
of nanoparticles and stretched ssDNA

Contreras-Naranjo et al. 2016. IEEE J. Sel. Topics in Quantum Electronics. v. 22.



Sign up for a FREE account 
to receive sugarcane aphid 

alerts and notifications when 
it has been detected near you! 

Visit https://www.myfields.info/sca to learn more!



Challenges

Rapid increase in use of 
these platforms
Standardization
Data security
Validation of data
Interdisciplinary and large 
scale coordination 
Formation of accessible 
data repositories

Opportunities

• Metadata for 
epidemiological analysis
– Spatial
– Temporal

• Education of a diverse 
audience with a stake in 
the outcome



“Whosoever desires constant 
success must change his 
conduct with the times.”



Wheat viruses 
were bad in our 
state this year

Ours too!

Ours too!

Mary (a.k.a. new faculty 
member): Hmm…this may be an 
opportunity to do some virology

Jim Stack: Hmm…this 
may be an opportunity to 
show how the GPDN 
network can collaborate

006 NPDN meeting, GPDN state reports



Survey methods: 2008-2010



Samples
•Montana (◊)
•Kansas (   )
•Oklahoma (   )
•Colorado (+)
•Nebraska (X)
•Australia (    )
•Collection strains (    )
Discrimination
• unique profiles for 
each strain and most 
isolates

• some isolates near 
identical, but from 
similar area

orensic plant pathology

WSMV
ce-back’



WCM infestation of volunteer 
wheat, Bozeman



What next?





fm/wind











Disease prediction

rrows, M., C. Thomas, N. McRoberts, R. 
ostock, L. Coop, J. Stack. 2016. Coordination 
Diagnostic Efforts in the Great Plains: Wheat 
rus Survey and Modelling of Disease Onset. 
ant Dis. (in press, Feature Article, First Look).



“One change always leaves 
the way open for the 

establishment of others.
Politics have no relation to 

morals.”

“Never was anything great 
achieved without danger.”



“I'm not interested in preserving the 
status quo; I want to overthrow it.”
http://msuaf.org/give-schutter_lab



The ends always justify the means” 




