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Overview Of Presentation
* Biological Control

* Quality Assessment Of 
Biological Control 
Agents

* Questions And Discussion

Biological Control
• Using biological control agents such as parasitoids and 

predators to manage insect and/or mite pest populations 
below plant-damaging levels.

• Biological control agents will not eradicate an insect 
and/or mite pest population. The success of biological 
control is contingent on maintaining insect and/or mite 
pest numbers at levels low enough to minimize plant 
damage.

• Biological control is a proactive strategy.

• Key=management of insect and/or mite pest populations.

Types Of Biological Control Agents

• Parasitoids
• Predators
• Beneficial 
Nematodes
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Parasitoid Predatory Mite

Beneficial NematodesTypes Of 
Biological 

Control Agents
Aphid Parasitoid (Aphidius ervi)

Container Of Rove Beetles (Dalotia coriaria)

Beneficial Nematode (Steinernema feltiae) 

Female Parasitoid Getting Ready To Attack An Aphid

Parasitized (Mummified) Aphids On Leaf Underside

Methods (Formulations) Of Releasing Aphid 
Parasitoids

Release Card Containing Whitefly Pupae From Which Adults 
Of The Parasitoid, Eretmocerus eremicus, Will Emerge
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Containers Of Different Biological Control Agents

Chrysopa carnea Phytoseiulus 
persimilis

Aphidoletes 
aphidimyza

Predatory 
Mite 

Products

Mass Release And Wide-Spread Distribution:
Inundative Use Of Biological Control Agents

Sachets With Predatory Mites Placed Among Crop

Container 
Of 

Phytoseiulus 
persimilis
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Applying Predatory Mites By Hand

Mechanized Means Of 
Releasing Biological Control 
Agents Such As Predatory 

Mites That Lowers Labor Costs

Sachets Containing The Predatory Mite, Neoseiulus cucumeris, Placed Among 
A Cucumber Crop To Mitigate Damage Caused By Western Flower Thrips

Using Two Biological 
Control Agents 

Simultaneously. Releasing A 
Whitefly Parasitoid, 

Encarsia formosa, And 
Predatory Mite, Neoseiulus
cucumeris, On Tomatoes To 
Manage Populations Of The 

Greenhouse Whitefly, 
Trialeurodes vaporariorum,  

And Western Flower Thrips, 
Frankliniella occidentalis

Factors That Can Influence The Success 
Of A Biological Control Program

1. Quality Assessment of Biological 
Control Agents

2. Environment (e.g. temperature, 
relative humidity, and day 

length/photoperiod)

3. Plant Characteristics (e.g. trichomes 
or hairs on leaves, and smooth leaves)

Quality Assessment 
Associated With 

Biological Control Agents
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Quality Assessment: Make Sure That Shipments Of 
Biological Control Agents Have Been Prepared Properly

Shipment Of Biological Control Agents 
From Commercial Supplier: Are They 

Alive?

How Do You Know What You Purchased Is 
Alive And Functional?

Quality Assessment: Determine If Predatory Mites Are Alive And 
Moving Around
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Container Of Sachets Associated With Neoseiulus (Amblyseius) cucumeris

Are All The Predatory Mites Alive And Is The Number 
Similar For Each Sachet?

When Place Sachets Into Containers—Are There Live Predatory Mites 
And Will They Leave The Sachet? 

Quality Assessment: Determine If 
Predatory Mites In Sachets Are Alive

Contents Inside Sachet: Are There Any Live Predatory Mites?

Quality Assessment Of Sachet 
Containing Neoseiulus 

cucumeris
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Quality Assessment: Determine Emergence And Activity 
Of Predatory Mites From Sachets

Quality Assessment: Determine Emergence And Activity Of Predatory 
Mites From Sachets

Quality Assessment: 
Determine 

Emergence Of 
Whitefly Parasitoids

Quality Assessment: Determine The Number Of Functional Individuals 
(Parasitoids) Captured On Yellow Sticky Cards That Emerged From The Release Cards
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Biological Control Program Implemented For Poinsettia Production (2020)

Release Card Placed Among Poinsettia Crop 
On September 30, 2020

Whitefly Parasitized Pupae On Release Card Associated With The 
Parasitoid, Eretmocerus eremicus

Quality Assessment: Determine The Number Of Functional 
Individuals (Parasitoids) That Emerged From The Release Cards Eretmocerus eremicus Adults Captured On Yellow Sticky Card
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Results From Quality Assessment
October 5, 2020

* Card 1=37 adults on YSC (2 live adults)

* Card 2=40 adults on YSC (2 live adults)

October 6, 2020

* Card 1=46 adults on YSC

* Card 2=52 adults on YSC

October 14, 2020

* Card 1=69 adults on YSC (>90% emergence)

* Card 2=74 adults on YSC (>90% emergence)

Release Card 
With 

Whitefly 
Pupae 

Containing 
Encarsia 

formosa And 
Eretmocerus 

eremicus

Whitefly Parasitized Pupae On Release Card Associated With 
Encarsia formosa (Black) And Eretmocerus eremicus (Clear)

Quality Assessment Of Whitefly Parasitoids: 
Encarsia formosa And Eretmocerus eremicus

Encarsia 
formosa 

And 
Eretmocerus 

eremicus 
Adults 

Captured 
On Yellow 

Sticky Card

Eretmocerus eremicus (Left) And Encarsia 
formosa (Right) Adults On Yellow Sticky Card
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Quality Assessment Of Aphid Parasitoids: Aphidius colemani And Aphidius ervi

Quality Assessment Of Whitefly Parasitoids: Encarsia formosa And 
Eretmocerus eremicus (Different Number Of Pupae Per Card)   

Does Anyone See A Potential 
Problem? 
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As A Result Of The Low Numbers Of Parasitoids Present Among The Poinsettia Crop, 
Whitefly Populations Reached Outbreak Levels In An Isolated Area Of The Greenhouse Isolated Area Of Greenhouse Where We Experienced 

An Outbreak Of Whiteflies On The Poinsettia Crop

Quality Assessment Of 
Entomopathogenic Nematodes 

(EPNs)

Live EPNs Dead EPNs

Examples 
Of Products 
Containing 
Steinernema 

feltiae

Commercially Available Product 
Containing 50 Million Steinernema feltiae

Quality Assessment Of Entomopathogenic Nematodes: Determine If Entomopathogenic 
Nematodes (Steinernema feltiae) Are Alive And Functional
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Live Entomopathogenic Nematodes (Steinernema feltiae) Moving Around In Solution

Mean (± SE) overall percent live entomopathogenic nematodes (EPNs) 
from five different commercially available products after the data was 
pooled across all trials; n=10,000 EPNs per treatment per processing date.
______________________________________________________________

EPN Product                                  Percent Live EPNs (Mean ± SEM)

______________________________________________________________

1 85.0 ± 0.6b

2 86.8 ± 1.4b

3 56.3 ± 2.8d

4 67.8 ± 1.2c

Nemasys 98.3 ± 0.1a

______________________________________________________________

* Caamano et al. 2008. HortTechnology 18: 84-89. 

HortTechnology 
January-March 
2008 18: 84-89

Quality Assessment Is An Important Procedure That Will 
Ensure The Success Of A Biological Control Program!

Thank You For Your 
Attention!

I Hope You All 
Learned Something!
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