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Summary 

Small Unmanned Aircraft Systems (sUAS) 

or ‘drones’ are a technology that can be 

used to automate or augment certain opera-

tions in open field nursery production.  

They may be used for a variety of activities 

including: 1) marketing and sales, 2) asset 

tracking and management, 3) plant inven-

tory, 4) application of chemicals and nutri-

ents, and 5) crop monitoring. Today users 

have the option to perform these tasks in-

house or use an outside provider. 
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INTRODUCTION 

Drones are currently accepted as a safer and 

more economical solution for various situa-

tions.  Non-agricultural applications such as 

law enforcement, utility inspection, bridge 

inspection, wildfire monitoring, construc-

tion and news reporting are commonplace. 

Agriculture is also benefiting from these af-

fordable and technologically advanced aer-

ial systems (Robbins, and Maja, 2021a,b).  

 We have identified at least five ap-

plications for drone use in open-field 

nursery production.  Each application can 

be evaluated for its likelihood of being 

adopted by nurseries from immediate to 

long-term.  Businesses also need to evaluate 

whether the process they want to automate 

with drones can be accomplished in-house, 

by an outside provider, or by a hybrid of 

those options. Today it is common for out-

side companies to provide images, image 

processing, and aerial application services. 

 The first application for drones in 

nursery production, considered low hang-

ing fruit, is for marketing and sales.  

Nurseries of any size can immediately use a 

small drone outfitted with a camera to cap-

ture needed aerial photographs of the 

nursery or crops (Fig. 1).  Still images or 

videos taken by the nursery can immedi-

ately be used for their website, social media, 

catalogs or trade show marketing.  Alterna-

tively, a local 3rd party provider could pro-

vide the same material for a fee. 

 

 

Figure 1. Drones can be used to capture images for marketing and sales 



                                                                                                       448 | I P P S  V o l .  7 4 .  2 0 2 4  

The second application, asset tracking and 

management, can also be immediately 

adopted by most nurseries.  Examples of 

this application include safe inspection of 

gutter connected and retractable roof struc-

tures, estimation of bark pile volume, and 

inspection of other infrastructure, i.e. 

fences, buildings, etc. (Fig. 2).  Routine in-

spection of general infrastructure can be ac-

complished in-house using an inexpensive 

small drone with a camera (Fig. 3).  Estima-

tion of bark pile volume is a bit more com-

plicated.  In this case, still images taken by 

either the nursery or an outside provider 

would require software processing by an 

outside provider, which includes fees. 

 

Figure 2. Using drones for asset tracking and management.  

 

Figure 3. An inexpensive, entry-level sUAS/ drone with remote control.  
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The next drone application is plant inven-

tory (Fig. 4).  Within this category, we also 

lump the use of simple still photographs 

that can be used for crop insurance purposes.  

Plant inventory is the application our team 

has worked on the longest (2010). To date, 

we have identified three approaches to col-

lecting plant inventory. The first and least 

complex method is to take aerial images of 

blocks of plants and then print out your im-

ages and simply count plants captured in the 

image.   

 

Figure 4. Plant inventory management utilizing drones. 

An easy and inexpensive way to count is to 

use an inexpensive counter-pen marker 

which marks and counts each plant as you 

analyze the image (Fig. 5).   

 

Fig. 5. Manual counting from aerial photographs.  
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Method #2 clearly requires advanced skill 

if done in-house or requires using an out-

side fee-based service.  This method uses 

‘Object Based Image Analysis’ (OBIA) 

software (i.e., Feature AnalystTM, eCogni-

tion) to analyze a digital aerial image (Fig. 

6).  

Figure 6. Object based image analysis (OBIA) software.  

The software is ‘trained’ to extract geospa-

tial features (in our case, plants). Most of 

these programs are tightly integrated with 

the EsriR ArcGISR platform, which would 

require additional cost and expertise for a 

majority of nurseries.  In most cases, once 

you have created a training set for a specific 

plant, you may be able to apply it later in 

the production cycle. This method is a clear 

example of how a subscription to an outside 

service (e.g. Agremo, Solvi, DroneDeploy) 

to analyze the images may be a better busi-

ness decision (Fig. 7). Our publication in 

the Proceedings of the Southern Nursery 

Association Research Conference (Maja et 

al., 2015) - would be helpful if you are in-

terested in this approach.  Method #3 to au-

tomate plant inventory involves using 

radio-frequency identification (RFID) tags 

and a hand-held or drone-based reader (Fig. 

8).  This effort, in collaboration with Dr. 

Tom Fernandez at Michigan State Univer-

sity, is simple and can be adopted by nurse-

ries of any size almost immediately (Maja 

et al., 2024).  Our team feels strongly that 

the future of fast and cost-effective plant in-

ventory rests in merging RFID tags with a 

small drone.  The same RFID tag used dur-

ing production is being designed to pass 

forward to the retailer for reprogramming 

for their sales and inventory purposes. 
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Figure 7. Options to use collect images via drones, pay outside to service to capture images – 

and subscription to an outside service (e.g. Agremo, Solvi, DroneDeploy) to analyze the im-

ages.  

 

Figure 8. Merging RFID tags with drones to track and manage assets and products. A micro-

chip and antenna make up the “tag,” which can be read by an RFID scanning device. The 

scanner turns the radio waves into digital data. RFID offers a major advantage over bar coding 

in that the scanning device does not need direct line of sight to read the tag. 
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The next nursery application is the aerial 

application of chemicals or nutrients (Fig. 

9). Materials that can be applied using a 

drone can be liquid or granular (e.g., fire ant 

bait).  Long term, this application may have 

the greatest impact on the nursery industry, 

but we are clearly in the early stages of iron-

ing out all the details (i.e., flight regulations, 

pesticide label rules, application rates) 

(Robbins, et al., 2021).  These small ‘spray 

drones’ offer tremendous potential to nurse-

ries that grow hundreds of different crops in 

small blocks.  A cottage industry is emerg-

ing to offer spray services to nurseries 

which would simplify the startup impact for 

a nursery trying to do this in-house.  Cur-

rently, the Remotely Piloted Aerial Appli-

cation Systems (RPAAS) working group is 

the best source for information on this spe-

cific topic. 

Figure 9. Chemical and nutrient applications using drones.  

The final drone application is the broad cat-

egory of crop monitoring, which includes 

monitoring for nutrients, water, insects, dis-

eases, and general plant health (Figs. 10 

and 11).  Our team has worked in this area 

and it is our opinion that beyond a simple 

survey of general plant health, this applica-

tion is years off from being widely applied 

to the nursery industry.  The sheer diversity 

of plant types grown at a typical nursery 

makes this challenging.  In the short term, 

crop monitoring using a drone is more 

likely in a monoculture like turfgrass or row 

crops (e.g., soybean, corn, rice, wheat).  

Only the largest nurseries will likely try this 

in-house due to the technical challenges 

with sensors and software to collect and 

process images.  Special training is also re-

quired to correlate changes in spectral as-

pects of images with a specific plant re-

sponse (e.g., water stress, mite infestation) 

that you are interested in.  While drone 

companies currently offer crop monitoring 

services to nurseries, make sure that the 

provider has specific experience with the 

types of plants you grow. 
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Figure 10. Crop monitoring for nutrition, water, pest, plant health. 

 

Figure 11 An experimental approach to detect water stress in nursery crops using drones. 
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CONCLUSION 

In summary, there is no doubt that sUAS/ 

drones will be a useful technology in out-

door plant production. Still, users need to 

carefully evaluate their specific situation to 

determine what the best approach is.  Some 

users may conclude that purchasing the 

sUAS/ drones and software is the best op-

tion, while others may find that hiring an 

outside company to acquire and process the 

images is their best option. 

The authors are certified remote pilots 

(Robbins: #3952601; Maja: #3952164) – 

and have been using sUAS/ drones for 14 

years. 
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