
Barriers to Scale: 
Algae Crop Protection Workshop
Session 2 Report Out: Alternative Crop Protection Approaches 

to Chemicals and Pesticides

Moderator: Philip Lee

Rapporteur: Amanda Barry



Panel Discussion Highlights
 Session overview:

 Expense of crop protection can be prohibitive even if successful
 Sapphire: Combination of pesticides and other controls (i.e. nutrients, alkalinity, fertilizer) were shown to be needed for 

continuous multi-year cultivation of Desmodesmus
 Industry wants to move away from pesticides

 Rhona Stuart:
 Biological control agents (BCAs) underexplored in algae cultivation, unlike plant agriculture
 Leveraging the microbiome 

 Deterring grazing by rotifers with protective bacterium does not displace native microbiome; 
niche/role in bacterial community is important

 Understanding basic biology of pests important
 Parasitic chytrid fungi can proliferate without lysing algae; providing parasite nutrients killing can be deterred

 Kim Ogden:
 Biggest pest at University of Arizona ponds Vampirovibrio chlorellavorus
 Chemical treatment: Benzalkonium chloride (2 ppm) effective treatment
 Pest displaces beneficial bacteria in the culture; recovers after treatment
 Engineering treatment: Used reactor design to control dissolved oxygen levels at night to aerate 
for ciliate or other pest control

 Jeremy Guest:
 Selective pressure with designed reactors and processes for strain 
resilience under certain conditions
 Competitive advantage for natural organism with desired function
 Strategy from wastewater: Wastewater treatment must function effectively 
365 days a year continuously
 When starting with very different mixed communities with same selective
pressure, all can achieve stable performance with fluctuating community 
population
 Can influence diversity with this selection: Older biomass/sludge has less 
diversity than younger population



Group Participants

[INSERT SCREENSHOT OF 
PARTICIPANT INTRODUCTION 
CHART]



Group Discussion Highlights
 Question 1: Barriers What is preventing pest resistant strain (or 

populations) R&D?



Group Discussion Highlights
 Question 2: Strategies What non-chemical strategies have been or 

should be considered or may be feasible/economically viable for crop 
protection?



Group Discussion Highlights
 Question 3: Overcoming Barriers / Path Forward What's needed to 

overcome barriers related to the top (1-3) priority non-chemical 
strategies 

General discussion:
Missing opportunities if we focus on comparisons to 
terrestrial systems.

Following model of wastewater treatment systems 
with selection of mixed communities may be better 
for biomass production (for specific products, would 
need to better understand selection pressures).

How can we overcome barriers?

What do we need to understand in order to 
develop these strategies?
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