
CSA TS-001:24

Biosecurity for robotics in greenhouses

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-ts-00124-pdf/


Legal Notice
This document is provided by the Canadian Standards Association (operating as “CSA Group”) as a 
convenience only. 

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express 
or implied, including, without limitation, implied warranties or conditions concerning this document’s 
fitness for a particular purpose or use, its merchantability, or its non-infringement of any third party’s 
intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of 
any of the information published in this document. CSA Group makes no representations or 
warranties regarding this document’s compliance with any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED 
COMPANIES, OR THEIR EMPLOYEES, DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, 
OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER CAUSED, INCLUDING 
BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS 
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, 
WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF 
LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS 
DOCUMENT, EVEN IF CSA GROUP HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, 
INJURY, LOSS, COSTS, OR EXPENSES. 

In publishing and making this document available, CSA Group is not undertaking to render 
professional or other services for or on behalf of any person or entity or to perform any duty owed by 
any person or entity to another person or entity. The information in this document is directed to 
those who have the appropriate degree of experience to use and apply its contents, and CSA Group 
accepts no responsibility whatsoever arising in any way from any and all use of or reliance on the 
information contained in this document. 

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or electronic form), 
CSA Group is the owner, or the authorized licensee, of all works contained herein that are protected 
by copyright, all trade-marks (except as otherwise noted to the contrary), and all inventions and trade 
secrets that may be contained in this document, whether or not such inventions and trade secrets are 
protected by patents and applications for patents. Without limitation, the unauthorized use, 
modification, copying, or disclosure of this document may violate laws that protect CSA Group’s and/ 
or others’ intellectual property and may give rise to a right in CSA Group and/or others to seek legal 
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by 
law, CSA Group reserves all intellectual property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. CSA Group shall not be held responsible for identifying any or all such patent rights. 
Users of this document are expressly advised that determination of the validity of any such patent 
rights is entirely their own responsibility.

Use of this document
This document is being provided by CSA Group for informational and non-commercial use only. If you 
do not agree with any of the terms and conditions contained in this Legal Notice, you may not use 
this document. Use of this document constitutes your acceptance of the terms and conditions of this 
Legal Notice.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-ts-00124-pdf/


Standards Update Service

CSA TS-001:24
May 2024

Title: Biosecurity for robotics in greenhouses

To register for e-mail notification about any updates to this publication
• go to www.csagroup.org/store/
• click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2431471.

If you require assistance, please e-mail techsupport@csagroup.org or call 416-747-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to find out how we protect your personal 
information.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.csagroup.org/store/
mailto:techsupport@csagroup.org
https://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-ts-00124-pdf/


CSA TS-001:24
Biosecurity for robotics in 

greenhouses

®A trademark of the Canadian Standards Association, operating as “CSA Group”

Published in May 2024 by CSA Group
A not-for-profit private sector organization

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3

To purchase standards and related publications, visit our Online Store at 
www.csagroup.org/store/ or call toll-free 1-800-463-6727 or 416-747-4044. 

ISBN 978-1-4883-5108-2

© 2024 Canadian Standards Association
All rights reserved. No part of this publication may be reproduced in any form whatsoever 
without the prior permission of the publisher.Curre

ntly
 in

 p
re

vie
w, c

lic
k b

uy f
ull v

er
sio

n

https://www.csagroup.org/store/
https://www.stdhive.com/standards/csa-ts-00124-pdf/


CSA TS-001:24 Biosecurity for robotics in greenhouses

May 2024 © 2024 Canadian Standards Association 1

Contents
Development Committee on Biosecurity for Robotics in Greenhouses 2

Preface 3

SDG Foreword 4

0 Introduction 5
0.1 Greenhouse robots 5
0.2 Potential risks posed by greenhouse robots 5
0.2.1 Plant interaction 5
0.2.2 Cross-contamination 5
0.2.3 Inter-greenhouse transmission 5
0.2.4 Limited space 5
0.2.5 Design and sanitation 6
0.2.6 Maintenance 6
0.2.7 Unmonitored movement 6
0.2.8 Sensor contamination 6
0.2.9 Integration with existing systems 6
0.2.10 Robot-human interactions 6
0.3 Critical role of biosecurity in greenhouse operations 6

1 Scope 7
1.1 General 7
1.2 Intended users 7

2 References 8

3 Definitions 9

4 Application 9

5 Greenhouse robot biosecurity self-assessment checklist 10

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-ts-00124-pdf/


CSA TS-001:24 Biosecurity for robotics in greenhouses

May 2024 © 2024 Canadian Standards Association 2

Development Committee on Biosecurity for 
Robotics in Greenhouses 
A. Coristine Ontario Greenhouse Vegetable Growers, 

Leamington, Ontario, Canada
Chair

S. Flores-Mejia Centre de recherche sur les grains (CÉROM), 
Saint-Mathieu-de-Beloeil, Québec, Canada

C. Gates Flowers Canada Growers, 
Guelph, Ontario, Canada

G. Jones BC Greenhouse Growers Association, 
Abbotsford, British Columbia, Canada

A. Lemay Vista, 
Welland, Ontario, Canada

G. Marchand Agriculture and Agri-Food Canada (AAFC), 
Harrow, Ontario, Canada

M. Moussa University of Guelph, 
Guelph, Ontario, Canada

J. Schnell Canadian Food Inspection Agency (CFIA), 
Ottawa, Ontario, Canada

R. Sterne Greenhouse Technology Network, 
Welland, Ontario, Canada

P. A. Taillon Ministère de l’Agriculture, des Pêcheries et de 
l’Alimentation du Québec, 
Québec City, Québec, Canada

P. Wspanialy Ecoation, 
North Vancouver, British Columbia, Canada

U. Flynn CSA Group, 
Toronto, Ontario, Canada

Project Manager

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-ts-00124-pdf/


CSA TS-001:24 Biosecurity for robotics in greenhouses

May 2024 © 2024 Canadian Standards Association 3

Preface 
This is the first edition of a CSA TS-001, Biosecurity for robotics in greenhouses. 

This Technical Specification is not a consensus product; that is, it is not a Standard and it has not been 
formally reviewed or approved by a CSA Technical Committee.

This Technical Specification has been prepared and reviewed by the Development Committee on 
Biosecurity for Robotics in Greenhouses.
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) Although the intended primary application of this Document is stated in its scope, it is important to note that 

it remains the responsibility of the users of the Document to judge its suitability for their particular purpose.
3) To submit a proposal for change, please send the following information to inquiries@csagroup.org and 

include “Proposal for change” in the subject line: 
a) designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change; and
d) rationale for the change.
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SDG Foreword 
CSA Group develops and maintains Standards across a broad range of topics, most of which support the 
United Nations Sustainable Development Goals (UN SDGs) towards shaping a sustainable and resilient 
future.

Through a robust mapping process, connections between CSA TS-001:24 and the following SDGs have 
been identified:

SDG

Targets 2.1 3d 12.3

CSA TS-001:24 has notable linkages with the following SDGs:
• SDG 2: Zero Hunger
• SDG 3: Good Health and Well-Being
• SDG 12: Responsible Consumption and Production

For further information on CSA Group’s SDG Mapping initiative, please visit: 
https://www.csagroup.org/sdg/

Disclaimer: It is important to note that although some Standards explicitly support SDG targets, not all 
Standards link to the SDGs. Standards users should always take care and be specific when claiming their 
support of SDGs through the use of Standards. The SDG mapping outcomes made available by CSA 
Group are intended to assist users in their evaluation of how the application of a Standard can support 
their work towards SDG achievement.
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CSA TS-001:24
Biosecurity for robotics in greenhouses

0 Introduction 

0.1 Greenhouse robots
Greenhouse robots are increasingly being used for a variety of tasks throughout greenhouse operations, 
including production, pesticide application, pest scouting, applying biological control agents, logistics, 
processing, packing, and business management (Hemming, 2019; Bagagiolo et al., 2022). There is the 
potential for greenhouse robots, interacting closely with plants, to pose unique biosecurity challenges 
(Hemming, 2019). While some risks might be similar to the risks associated with existing greenhouse 
practices and equipment, robots represent a new and emerging technology in the greenhouse 
environment; therefore, the risks associated with robots might not be immediately or intuitively 
recognized. Explicitly identifying the potential risks linked to the expanded use of robots in the 
greenhouse is the first step towards developing and implementing biosecurity measures and protocols 
for mitigating those risks.

0.2 Potential risks posed by greenhouse robots

0.2.1 Plant interaction
Greenhouse robots often operate in close proximity to plants, which can lead to direct physical contact. 
This interaction can facilitate the transfer of pests, diseases, and contaminants from one plant to 
another. Unlike human workers, robots might not be as gentle when navigating through the crops, 
increasing the risk of plant damage and creating potential entry points for pathogens.

0.2.2 Cross-contamination
Cross-contamination can occur when robots move between different greenhouse sections or zones, 
carrying contaminants from one area to another. For example, a robot that services multiple 
greenhouses can transport pests between them. Robots can inadvertently spread pests if they pick up 
contaminated materials (water, soil, plant tissue) or propagules on their wheels, tracks, or structure and 
then move to uninfected areas. This can lead to the rapid spread of pests among greenhouse crops. 
Similar risks have been linked to reusable plastic containers.

0.2.3 Inter-greenhouse transmission
As robots are introduced or serviced by external suppliers, they can serve as potential vectors for 
introducing new pests or pathogens into the greenhouse environment. The lack of awareness about the 
specific biosecurity measures employed by these suppliers can pose risks.

0.2.4 Limited space
Greenhouses are typically designed for efficient use of space, and robots must navigate through tight 
rows of plants. This limited space can make it challenging to establish clear pathways for robots that 
minimize the risk of collisions and potential contamination.
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