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EASTERN VIRGINIAAGRICULTURAL JOIN US

Gl \(IRGINIA SMIALL
. GRAINS FIELD DAY .

May 16, 2024
08:00am - 12:00pm

What you need to know

Latest updates on small
grains breeding and
research

Industry Specialists on
Site in Vendor
Showcase

CCA Credits !’
y

ﬂ/ Lunch provided

Event Location

Eastern Virginia Agricultural
Research & Extension Center Q

2229 Menokin Road
Warsaw, VA
Virginia Cooperative Extension is a partnership of Virginia Tech, Virginia
' g d et o e floss Free Registration
/, sex (including pregnancy), gen 2]

y H .
ender expression, national origin, political affiliation, race, RQQUIred. g

xual orientation, genetic information, military status, or any

other basis protected by law. CLICK HERE



https://www.virginiagrains.com/event-details-registration/small-grains-field-day-2
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Table 1. Nitrogen rate recommendations for tiller
density and aerial NDVI at GS 25.

Tillers

per sq.
ft.

Ibs. N
per acre

NDVI

Ibs. N per
acre

50+

No N

0.62+

40-49

40

0.55-0.61

30-39

50

0.48-0.54

20-29

60

0.40-0.47

Virginia Cooperative Extension

Virginia Tech -+ Virginia State University

Aerial Spectral Imagery to Determine Wheat
Fertility Rate and Timing

Authored by Joseph Oakes, Superintendent, Eastern Virginia Agricultural Research and Extension Center, Virginia Tech

Introduction

Early leaf and tiller development in wheat is
crucial since the number of tillers per plant is a
critical yield component (Friend et al., 1962;
Klepper et al., 1982; Thiry et al., 2002). Fall
tillers can contribute up to 87% of grain yield
(Tilley et al., 2019); therefore, if tiller densities
are not sufficient at Zadok’s Growth Stage 25
(GS 25) in late January/carly February, then
nitrogen (N) should be applied to optimize and
stimulate tiller growth. If tiller density is less
than 50 tillers per square foot at GS 25, thena N
application is recommended. However, if tiller
density is greater than 50 tillers per square foot,
no nitrogen should be applied until GS 30
(Alley et al., 2019). Although manually
counting tillers to determine tiller density is an
effective method in determine N need, the use
of aerial spectral indices to determine tiller
density is now available.

Using Spectral Indices as a
Proxy for Tiller Density

Normalized difference vegetative index (NDVI)
is a spectral index that utilizes the near infrared
band of the spectrum to assess crop reflectance.
In the near-infrared (NIR) spectrum, reflectance
of a green healthy plant is higher than a nutrient
stressed or dead plant (Chandel, 2023).

ch conducted at Virginia Tech from
2018-2023 examined the relationship between
tiller density and NDVI. This research used
small plots to determine the relationships and
build a model between NDVI and tiler density.
Large on-farm strip trials were then used to
validate the model and confirm that acrial NDVI
is an excellent proxy for tiller density in wheat

(Oakes et al., 2024). From this research, a model
was developed to calculate tiller density from
aerial NDVI

Tiller Count = 0.0007INDVIa + 0.2623!

'US Provisional Patent Application Serial No.
63/601,588

where NDVIa is aerial NDVI extracted from
aerial multispectral images at an altitude of 164
feet collected with a MicaSense RedEdge
Sensor. Using this equation, we can determine
wheat N needs based on aerial NDVI, instead of
having to manually count tillers. For instance,
an aerial NDVI of 0.62 corresponds to 50 tillers
per square foot (table 1). Therefore, if aerial
NDVI values are greater than 0.62,a N
application is not needed (at GS 25). Table 1
breaks down the N rate needed when using
acrial NDVT instead of tiller density (Lee &
Oakes, 2023; Oakes et al., 2024).

Table 1. Nitrogen rate recommendations for tiller
density and aerial NDVI at GS 25.

Tillers | Ibs.N NDVI Ibs. N per
persq. | peracre acre
ft.

50+ | NoN 062+

0.55-0.61
| 048054 | 50 |

0.40-0.47 |
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https://bit.ly/SGFD2024
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Come Jjoin our team for the

JOIN OUR TEAM
FOR THE
SUMMER!

We are seeking a , 5
college student to work Ses e
May-August 2024. '

For more info contact:
Dr. Joseph Oakes

jcoakes@vt.edu

VIRGINIA AGRICULTURAL EXPERIMENT STATION
EASTERN VIRGINIA AGRICULTURAL
RESEARCH AND EXTENSION CENTER

VIRGINIA TECH
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