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About me

Å From Libertytown, Maryland

ï Outside of Frederick

Å Moved to Rocky Mount, NC in 

Highschool

Å Started at NCSU in 2010

ï Microbiology 
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NCSU CTG program as 
an undergraduate 

research technician

April 2011

Started Masterôs in 
Genomics ïForestry 

with NCSU CTG 

Aug 2012

Completed Masterôs and 
continued for PhD!

June 2015

Defended PhD thesis 
and graduated! 

December 2022

Continued with Whitehill 
lab as postdoctoral 

researcher

January 2023

CTG breeding 
program manager 

April 2024

Started as Extension 
Specialist

September 2024



My role with NC Christmas tree Extension

Å Christmas tree production and marketing 

specialist

Å Everything from seed to homes (except bugs)

Å Improve production practices

ï Christmas tree quality

ï Sustainability

ï Profit



Big shoes to fill

Jeff Owen 

Å Huge impact for the 

Christmas tree 

industry

Å 34 years in Extension

Å Continues to be a 

great mentor 



Letôs talk about drones



What are drones 

Å Catch-all for a range of machines

Å Unmanned Aerial Vehicles (UAVs)

Å Remote control robotics 

Å Unmanned Ground Vehicles (UGV) 

Å Rapidly improving each year



Advantages of using drones

Å Worker safety

Å Efficiency

Å Accuracy 

Å Novel uses

Increasing Production Costs



Types of drones 

Land DronesAerial Drones



Aerial Drones

Small UAVs Agricultural UAVs

Photo: Angela Nicholson



Small UAVs

Å Less than 55lb 

Å Entry-Midrange 

ï $300-3,000

Å Professional grade

ï $3-10,000

Å Commercial use

ï $10-20,000  

Å Only requires FAA Part 107
DJI matrice 300

DJI Mini 2



Small UAV uses

Å Perfect for photography

ï Surveying fields

ï Promotional content

Å Combine with image analysis

ï Field inventory 

Å Professional drones with LiDAR

ï Number of trees and heights
Photo: Andy Whittier





Tree sizing with LiDAR 

LiDAR360 Software
Source: SPH Engineering



Agricultural UAVs

Å Greater than 55lb 

Å $30-50,000+

Å Requires extensive FAA 

certification 

ï Agricultural Aircraft Operator 

Certificate (AAOC)

ï 1 year from start 
DJI Agras T100



Large UAV uses

Å Agricultural drones can apply

ï Fertilizer

ï Herbicides

ï Pesticides

ï Seed for ground cover

Å Many have LiDAR built in



UAV applied herbicide

Å Spreads very uniformly

Å Pre-emergents

Å Encapsulated fertilizers 

Å Works well with herbicides safe 

for use over the top of trees

Å Or after needles harden off  



UAV applied pesticides

Å Balsam twig aphid

ï Altus (Flupyradifurone)

ï Sniper (Bifenthrin)

Å Mites

ï Envidor 2sc (Spirodiclofen)

Å Coverage can be difficult

ï Not great for scale
UAV applied High pressure 

sprayer applied



What does an aerial UAV look like at work?

Å Smaller team

ï Replaces 5-8 workers 

Å Generator to charge 

batteries 

Å Team to load material and 

change batteries 

Å Pilot monitoring operation





UAV drawbacks

Å Cost

ï Drone & licensing

ï Extra batteries

Å Skilled operation

Å First time setup can be difficult

Å More susceptible to weather

Å Requires calibration



Ground -based Drones

Autonomous 

Lawnmowers

RC Agricultural 

Mowers 

Rover

Spray Drones



Å Most common land drone

Å Primarily for landscaping

Å Costs range $25-50,000+

Å Requires remote operation

Å No certification needed!

Å NCSU Extension has one!

RC Agricultural Mowers 

Gravely OVIS 40 RC



Å Safe mechanical mowing

ï Steep fields

Å Site preparation

Å Clearing brush

Å More on this later!

RC Agricultural Mowers Uses 





Å Primarily for row crops and 

nurseries 

Å Cost 

ï $50,000+

Å Needs flat land

ï 20% max grade

ï Only small obstacles 

Rover Spray Drones

XAG R150



Å Interchangeable components

Å Herbicide and pesticide application

Å Targeted application 

ï Reduces drift

ï Reduces chemical use

Å Semi-autonomous 

ï Improved safety

Rover Spray Drone Uses

XAG R200



Advantages of ground -based drones

Pros Cons

ÅMechanical mowing

ÅBetter angle for 

some uses

ÅLasts longer than 

aerial drones

ÅSafer!

ÅExpensive

ÅLacks autonomy  

ÅFew options 

available

ÅNot built for 

mountainous terrain  



Drone projects at NCSU

Å Calibrating aerial drone delivery

Å Reestablishing ground cover

ï Frost seeding

ï Mechanical weed management

Å Side projects



Calibrating UAV spreaders

Å Just like backpack sprayers!

Å Ensure we get accurate delivery

Å Prevent gaps in application

Å Testing different drone parameters

ï Height

ï Drone speed

ï Spray/spreader speed
Dr. Joe Neal 

Weed Science | NCSU



XAG P100 Eavision J150






