Optimizing Nutrient Uptake in Shrub Willow and Switchgrass to Provide
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Background

Genetic basis for N uptake Switchgrass N utilization

Agricultural runoff is likely the primary contributor of non-point
source pollution to US waterways, leading the EPA to declare a
majority (55%) of streams and rivers to be impaired.

The Chesapeake Bay watershed is a classic example, where
impairment causes losses in the billions annually. Crop breeding
and better land management can help mitigate excess N and P
runoff. Perennial biomass crops provide an opportunity to

provide multiple ecosystem

services, chiefly

water quality improvement.
A two-pronged approach

Breeding, selection and

management for:

1—high nutrient use
efficiency on marginal lands |
2—luxury nutrient uptake in {8
riparian buffer zones '
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Fig 2. Deployment of >N fertilizer treatments (top, left),

sampling treated stems (top, right), regrowth after sampling
(bottom, right), excavation of bole and roots for 1°N content

(bottom, left).
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Fig 3. Partitioning of 1°N recovered in plant
tissues after treatment 3 yrs prior in Geneva,
NY and Rock Springs, PA.
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Fig 3. Meta-analysis of N removal rates as a function of
biomass yield (top), independent analysis of the same
function from 10 trials & 6 cultivars (mid), prediction
models for N, K & P removal rates at harvest (bottom).

Fig 1. Perennial shrub
willow & switchgrass
crops & the Chesapeake
Bay watershed

important insights into N cycling
in willow production.
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A highly significant Two switchgrass trials in Ithaca, NY were monitored
marker for SPAD was § -- for fertilizer N response. Site 1 measured yield
detected in the field ﬂMMWWMﬂmwwmm response of two cultivars and a fallow control along a

for a F, QTL mapping T2 s iseor s wnesuneaes SOl Moisture gradient with multiple annual harvests.
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population. To -~ . = Runoff quantity and quality was measured at a weir at
confirm this, 15 s -k ﬁ gi the bottom of the field. Outflow and nitrate
individuals from S 2 . concentrations were compared to conventional corn
each allele group T . " production system (S5).
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Future research using remote sensing
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Willow trials imaged with a small unmanned aerial June 20, 2018, Pre-treatment = 019, 1 yr. Post-treatmer _
system (sUAS) equipped with RedEdge & RGB | — = = ==
sensors began in 2018. Images are processed in " =
specialized software and vegetation indices are
developed in QGIS. Indices are then correlated Fig 13. Canopy height model derived from UAS imagery.
ground-based foliar N content and plant growth. B 201 doaRost el e
With validation, these tools should allow for rapid B 7T
assessments of the nutrient status of trials and

CO m m e rC | a I CNOO05 Mean NDRE Througout Growing Season

production — Fertiized
. ——CoONtrol
scenarilos.

ey
g -
Seres
- bw-— »> . r 'y i -
o e - - L T
-

= e = Tt P

25

N
i

® Fertilized

UAS modeled height (m)
g

@ Control

2,
=

04
05

Fig 11.
Normalized
Difference Red
Edge (NDRE)
vegetation
index across 6
datesin a et
fertilizer trial 0.1

doaai)
B 001

20 Z5 3.0 7 . 20 2.5 3.0 35
Gound-based height (m)

Laa

Fig 12. Time series of NDRE vegetation index of fertilized Fig 14. Ground-based willow heights vs. SUAS image
and control treatments in a polyculture willow trial derived canopy height model estimates

NDRE index

i

ements

in Geneva, NY S N This Research was supp.orted by grant 2014-38502- USDA T
6/12/18 7/12/18 10/19/18 10/26/18 11/08/18 5/30/19 Un( irant 22598 from the NE Regional Sun Grant Center and =————  Department of of Food and
Date INITIATIVE USDA NIFA AFRI Grant No. 2018-68005-27925. — Agriculture Agriculture



	Slide Number 1

