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SPECTRAL FINGERPRINTS PREDICT FUNCTIONAL CHEMISTRY OF NATIVE
PLANTS ACROSS SAGEBRUSH-STEPPE LANDSCAPES

Brecken C. Robb?, Jessica Mitchell?, Peter Olsoy?, Donna Delparte*, Janet Rachlow®, Lisa Shipleys, Jordan Nobler!, Marcella
Fremgen!, Chelsea Merriman?, Lilly Whitehead®, Jack Connelly®, Jennifer Sorensen Forbey!

1Boise State Univ, 2Univ of Montana, 3Washington State Univ, 4ldaho State Univ, *Univ of Idaho, °College of Idaho

Research Question NIRS can predict phytochemicals that explain diet selection
Can spectroscopy predict known functional chemicals in plants by a specialist avian herbivore
that explain foraging behavior of herbivores at increasing A . 5
taxonomic, spatial, and temporal scales? S o
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We developed predictive equations for phytochemical 1 ;}i%ﬁ"\ o =3 300- o
e s E). concentrations (nitrogen (Figs 2, 3, 4), coumarins (Fig 5)) using F o VA 5= 250- ]
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i ) ] ] NIRS-predicted coumarins Black - browsed Black - non Wyoming
functional chemical traits found in plants?:?
Plant chemistry also provides critical ecosystem services that - — . Magic Reservoir, Idaho, USA — less diverse Fig 5. NIRS can predict (A) coumarins in sagebrush (R* = 0.783,
nsure healthv stable communities by g P o e oiea| 1 RMSE = 0.355), which are (B) highest in browsed (A. nova) and
chsure heatiny stab’e COMmUnItEs Ly. . g i lowest in non-browsed sagebrush (A. tridentata wyomingensis)?.
e Influencing wildlife biodiversity and fecundity? AT
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* Promoting food security*
 Providing sources for medicinal, agricultural, and o
teChnOIOgical advaﬂCES5 1 12 14 16 18 2 22 24 26

Next Steps: Map species distribution and phytochemistry with
hyperspectral _ |magery
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How do we monitor these changing chemical traits? Fig 2 (above). Fig 3 (below).
.. _ _ _ _ NIRS can predict NIRS can predict
Current monitoring of plant chemistry Is expensive, tedious, nitrogen in two nitrogen in three
and does not rapidly capture dynamics over space and time species of species of
sagebrush at one sagebrush at one
Solution: Spectroscopy, In the forms of near infrared study site across study site across
spectroscopy (NIRS, Fig 1) and hyperspectral imagery, provides E‘gg feg‘??”; EVF\{IS fegs%Ognf A1 NAD e ST LEIC o LRI
rapid quantitative measurements of plant traits without contact RMSE = 0.091). RMSE = 0.139). Flg 6. HyperSpectral Imagery Collected from an UAS® can differentiate
» Spectra produce unique fingerprints based on organic bonds plant species, with known chemical content (Fig 6B), across landscapes.
that predict geophysical and chemical quantities and qualities Cedar Gulch. Idaho. US A nore diverse SR _ .
of plants e g | ol o L Remote sensing offers multiple advantages
g SR  Rapid, precise, non-invasive method to map diversity of
< 25 - - - -
. | E plant taxa and functional traits important to herbivores
The sagebrush-steppe Is an Fig 1. Examples of handheld : » Spectrally-obtained taxonomic and chemical diversity can be

deal system to pioneer using speclrometers measuring . used to predict herbivore habitat use, monitor plant
SpECtI‘OSCOpy o mOnitOI‘ near infrared SpECtrOSCOpy 14 16 18 2 22 24 26 28 3 32 34 36 T3 : - -

. _ (NIRS) e NIRS predisted nitroger communities after restoration efforts, and identify hot-spots
changing plant chemistry = 5 of chemical diversity for drug discovery

e Sagebrush (Artemisia spp) Is
widely distributed over 43 References & Acknowledgements
million hectares of land e > ° e Fig 4. NIRS can 1Ulappa, et al. 2014. Journal of Mammalogy. B

e It is under severe threat from - d BN N il | ouniEy oz gy 1oams T predict nitrogen in five zl[:)ryé, Et'alll 2?1|3'2EOCO°9'°§%3" ogical Society of Amers
. . . -- v TR : eGabriel, et al. . Ecological Society of America.
f”:e, Invasive plants, and fﬁ eCIei OC}: Sagtebrlgsh4at 4Abson, et al. 2013. Agriculture & Food Security.
climate change ree study sites (3, 4, \Veeresham. 2012. Advanced Pharmaceutical Tech.
e It is rich in chemical diversity g%j%%sliit\’l\’eo See:rssons 5Delparte, et al. 2016. Unpublished data.
that influences specialist n2 = 84?1 y Funding: NSF DEB-1146194 & 1619953, P
herbivores I - _- - - - _- (R*=0.841, NSF OIA-1826801 & 1757324, MONTANA
_ - NIRS-predicted nitrogen RMSE = 0.146). BLM #LO9AC16253 & #L.17AC00306
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