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Biological Control of Insects

Biological control: Definition; History. Biological Control Agents: Parasitoids and
Predators. Mass production and release of commonly used Parasitoids and
Predators. Advantages and disadvantages of biological
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Biological Control

 Using biological control agents such as parasitoids and
predators to manage insect and/or mite pest populatlons
below plant-damaging levels. »

* Biological control agents will not eradicate an insecc" o
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 * —
o o R e B

* Biological control is a proactive strategy. = .
 Key=management of insect and/or mite pest populations.
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Beneficial Nematode (Steinernema feltiae)

Methods (Formulations) Of Releasing Aphid 1.
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Continers Of Different Biological Control Agents
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Sachets With Predatory Mites Placed Among Crop

= Target pest: Thrips immatures, spider mites.  + Target pest: Spider mises (all stages).
» Tan-yellowish: survives oa polles and

* Thrget pest: Spider mite. beoad mite,

« Pear shape chear to pale yellowish-orange;

COMMONLY USED PREDATORY MITES FOR
GREENHOUSE BIOLOGICAL CONTROL

- %

ilis Hypoaspis miles & Hypoaspis aculeifer

« Target pest: Fusgus gnat and thrips larvac and
pupac shorely larvac.

* Dark tan above, light tan below; soil-dwelling.

*» Bright ped-oramge; fast-maving; very high

spider mites in the absence of thrips. predation rae.

Amiblyseins swirskii
= Target pest: Thrips larvae and whisefly
eggs and immatures.
« Whitish; high predation rate; works in
coal winier manihs; caa servive on pollen

cyelamen mite.
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Wide-Spread Distribution:
Inundative Use Of Biological Control Agents
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Sachets Containing The Predatory Mite, Neoseiulus cucumeris, Placed Among
A Cucumber Crop To Mitigate Damage Caused By Western Flower Thrips

Factors That Can Influence The Success
Of A Biological Control Program
1. Quality Assessment of Biological

T

_ Control Agents s
2. Environment (e.g. temperature,
M relative humidity, and day % @s
> . t
5 j length/photoperiod) 8
3. Plant Characteristics (e.g. trichomes
or hairs on leaves, and smooth leaves)

Mechanized Means Of
Releasing Biological Control
Agents Such As Predatory
Mites That Lowers Labor Costs

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, 3
Trialeurodes vaporariorum, = &
And Western Flower Thrips, |

Frankliniella occidentalis |

Quality Assessment
Associated With
Biological Control Agents




Grower Guide:
Quality Assurance of Biocontrol Products

Compiled by Rose Buitenhuis, PhD, Research Scientist, Biological Control,
Vineland Research and Innovation Centre., 2014

Purpose of Guide

Successful biocontrol programs are dependent on a number of factors. but good quality
natural enemies are fundamental. However. as living organismes. biocontrol products are
subject to variability caused by various factors, starting at the insectary where they are
reared through to the crop where they are released. Production of biocontrol agents is a
self-regulated industry and quality assessments by the end-users are important to provide
producers with feedback and to maintain high quality products.

Biocontrol suppliers are facing the challenge of producing a constant and reliable supply of
high quality natural enemies. Therefore, quality control (QC) checks are done at the supplier
level to make sure the products meet certain standards before they are shipped to the
customer. However. it often takes several days before the products arrive at the grower
and are released into the greenhouse. During this time. uncontrolled packaging. transport
and storage conditions may affect the quality of the product and therefore the
performance in pest control. Shipping is probably the most critical period. Temperature
! extremes, condensation from ice packs, restricted oxygen supply. unnatural high
Edied by i : ik ey population densities and long shipping and storage times are some of the factors that can
an Lenteren " adversely affect quality. Therefore. growers should open packages upon arrival to provide

: a better environment for the biocontrol agents and to detect any potential problems
related to shipping conditions (too warm. too cold. wet. bad smell)
In an ideal situation. growers would perform quality checks on every biocontrol product
they receive as quality will directly impact efficacy; a shipment of poor-quality can result in
failure to control the target pest. If a quality issue is detected the grower can react
proactively. adjusting release rates accordingly.

Shipment Of Biological Control Agents
From Commercial Supplier: Are The)

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

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

Quality Assessment: Determine If Predatory Mites Are Alive A
Moving Around
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Container Of Sachets Associated With Neoseiulus (Amblyseius) cucumeris
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When Place Sachets Into Containers—Are There Live Predatory Mites

And Will They Leave The Sachet?

Contents Inside Sachet: Are There Any Live Predatory Mites?

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

Quality Assessment: Determine If
Predatory Mites In Sachets Are Alive

) A
ment Of Sachet
g Neoseiulus
cucumeris




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

Quality Assessment: Determine Emergence And Act
Mites From Sachets

Quality Assessment:
Determine
Emergence Of
Whitefly Parasitoids

ine The Number Of tional Indiv
ards That Emerged Fr

JOURNAL OF THE KANSAS ENTOMOLOGICAL SOCIETY Table 1. Supplier and P-value, shipment number, and mean (x SEM) number of Eretmocerus

1), 202, pp-aiTl eremicus Rose & Zolnerowich (Hymenoptera: Aphelinidae) adults per 10 mm2 captured on
SHORT COMMUNICATION yellow sticky cards from release cards received in shipment from two biological control suppliers.
= Means within a column followed by a P-value greater than 0.05 are not significantly different as
" P . S determined by a Student’s t-test [t(1)=12.706].
Quality Assessment of Shipments of the Parasitoid ! l J
Eretmocerus eremicus (Hymenoptera: Aphelinidae) Shipment #1
Received from Two Biological Control Suppliers :M) Number of Eretmocerus eremicus per 10 mm® (Kansas State University |
5 . Supplier Number on Sticky Card Number on Jar Bottom Number Failed to Emerge
MNATHAN |. HERRICK' AND RAYMOND A. CLOYD'
Supplier A 4205 1.5£0.2 9.1£0.5
ABSTRACT: Quality assessments of commercially available Biolog control (BC) ats is important Supplier B 10.1 0.5 0 4.4=0.7 125=1.6
to e : gram. It is important that gree P-valug = 0.0001 AT 0.0034 0.0706
: d functional before releas
ary study to determine the quality of shig

*Supplier A had a total of n = 5) E, eremicus with a mean total of 113 £ 1.3 per
B had a total of 386 (n = 5) E. eremicus with a mean total of 77.2 £ 5.8 per 28.3 mm".

mm* and Supplier
parasitized pup
were Individuall

Mean (2 SEM) Number of Erelmocerus eremicus per 10 mm? { Biological Control Distributor)

and Distributor: 19.1

5 4 ersus 5.9 adults, respectively Supplier’ Number on Sticky Card Number on Jar Bottom Number Failed to Emerge
shipment, supplicr A had a higher mean number of adults caplured on the yellow sticky cards than supplier —m— =03 5%
B (Lak ry: 14.5 versus 8.1 and Distributor versus 8.0 adults, resg Supplier A 6005 105=038
shows that formulations (release BC agents and emergence of Supplier B 19.1% 1.3 10.7£0.8
individual shipments from the supplier providing the BC a ] i}
dev cols for quality assessments of purchased B P-value < 0.0001 0.0510 0.8406
P St Ky B 3 ¥ *Supplier A had a total of 683 (n = 5) E. eremicus with a mean total of 136.6 & 8.3 per 78.5

KEY WORIDS: Mogical contre ETRENCE

> mm’ and Supplier

B had a total of 466 (n = 5) E.

3 mum’.

eremicus with a mean total of 93.2 4 4.5 per 3




Table 2. Supplier and P-value, shipment number, and mean (+ SEM) number of Eretmocerus
eremicus Rose & Zolnerowich (Hymenoptera: Aphelinidae) adults per 10 mm2 captured on
yellow sticky cards from release cards received in shipment from two biological control suppliers.

Means within a column followed by a P-value greater than 0.05 are not significantly different as
determined by a Student’s t-test [t(1)=12.706].

Shipment #2

Mean (£ 5

) Number of Erctimocerus eremicus per 10 mm? (Kansas State University Laboratry)

Supplier’  NMumber on Sticky Card

Number on Jar Bottom

Number F

Supplier A 14.5 +2.0 | 1201

Supplier B 8.1£09 . 2.2+03

Povalue 0.0209 e b 0.0301 0.0167
'h'um‘lia.-r A had a wital of 839 (n = 5) E eremicus with a mean total of 167.8 + 143 per 78.5 mm? and
Supplier B had a total of 276 (n = 5)

remicus with a mean total of 55.2 & 4.0 per 28.3 mm’.

Mean (+ SEM) Mumber of Eretmocerus eremicus per 10 mm? { Biological Control Distributor)
Supplier’ Number on Sticky Card

Number on Jar Bottom Number Failed to Emerge
Supplier A 209 £ 0.4 0.6 £ 0.1 6.7+0.5
Supplier B 8.0x1.2 L1+03 14.0 + 1.0
P-value <0.0001 0.1998 0.0002
“Supplier A had a total of 1084 (n = 5) E. eremicus w

a mean total of 216.8 + 3.2 per 785 mm’® and

Supplier B had a total of 330 (n = 5) E eremicus with a mean total of 66.0 £ 4.6 per 28.3 mm’.

Relea;

Quality Assessment: Determine The Number Of Functional
ividuals (Parasitoids) That Emerged From The Release Cards

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




Results From Quality Assessment
October S, 2020 o

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

% Card 2=40 adults on YSC (2 live adults) [
October 6, 2020 ™ et

* Card 1=46 adults on YSC f* a2

* 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)

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

Encarsia
formosa
And
Eretmocerus
eremicus
Adults
Captured
On Yellow
Sticky Card

Release Card |
With
Whitefly
Pupae
Containing
Encarsia
formosa And
Eretmocerus
eremicus

Quality Assessment Of Whitefly Parasitoids:
Encarsia formosa And Eretmocerus eremicus

Eretmocerus eremicus (Left) And Encarsia
formosa (Right) Adults On Yellow Sticky Card




Quality Assessment Of Whitefly Parasitoids

Released on August 30, 2021

Release Card |  September 4, 2021 September 7,2021 | September 13, 2021
1 10EF +8EE 17EF + 19EE 17EF+21EE
2 9FF+5EE NEF+9EE 1 EF+9EE
] I1EF+8EE 18EF +12EE 19EF +13EE
4 12EF+11EE 2 EF+22EE BEF+25EE
5 I5EF+4EE 19EF + 12EE 10EF+13EE

* BF=Encarsia formpsq and EE=Fratmacerus eremicus

Quality Assessment Of Whitefly Parasitoids BboT
Released on October 20, 2021
Release Card October 26, 2021 Qctober 30, 2021 November 2, 2021
1 2EF+1EE TEF+2EE 9EF+3EE
2 1EF+0EE SEF+3EE 9EF+3EE
3 0EF+0EE 3EF+0EE 4EF+1EE
4 4EF+0EE 10EF+0EE 15EF+3EE
3 1EF+0EE 2EF+0EE 6EF +2EE
6 29AC/AE JTAC/AE TAC/AE
* EF=Encarsia fymosa.and EE=Eratmacerus eremicus
**AC=Aphidius colemani and AE=Aphidius ervi
—
Quality Assessment Of Whitefly Parasitoids Quality Assessment Of Whitefly Parasitoids .
In Refiigeratoc for 5 Days Does Anyone See A Potential
Released on November 10, 2021 o = *
roups=Containers (n=3) Problem?
Release Card November 15, 2021 November 19, 2021 November 28, 2021 Released on November 23, 3022 °
Reloase Card | November 30, 2022 Decembor 3, 2023 December 6, 2022 Decomber 5, 2022
Group 1
Group 1 —
1 4 EF +2 EE 20EF +6 EE 23EF+7EE 1 0 EE SEE 1 EE 32 EE
2 3EF +3 EE 36 EF + 11 EE 38 EF + 13 EE 4 i ot SEE 12 B8
El OEE 0OEE 5EE 6 EE
3 S EF +7EE 31 EF + 5 EE 36 EF + 6 EE ] GEE TEE SEE T4 EE
4 9 EF + 4 EE 33EF + 11 EE 40FEF + 12 EE N 2 - e i i idacd
iroup
3 6 EF + 5 EE 22 EF + 10 EE 28 EF + 10 EE T TEE TEE FEE T EE
Group 2 E 1TEE 1EE 10 EE J4EE
3 O EE 4 EE 11 EE 24 EE
1 18EF +9EE 55EF + 20 EE 61 EF + 22 EE < B R TR iR
2 21 EF +4EE 60 EF + 22 EE 62 EF + 22 EE 3 0EE FEE 13 EE ITEE
Ciroup 3
3 23EF +9EE S8 EF + 30 EE 66 EF + 34 EE . = = TR
4 19EF + 5 EE 48 EF + 22 EE S4EF + 25 EE 3 OEE TEE HEE
3 OEE SEE 19 EE
3 20EF + 11 EE 49 EF + 21 EE 57 EF + 21 EE
4 0 EE 3EE 21 EE
* EF=Encarsia formesa and EE=Eretmocerus eremicus 5 1 OEE 1EE SEE
== Group 1=5.000 pes (50 pesicard) and Group 2=10.000 pes (100 pesicard) e et B0,




As A Result Of The Low Numbers Of
‘Whitefly Populations Reached Outbreal

Isolated Area Of Greenhouse Where We Experienced
An Outbreak Of Whiteflies On The Poinsettia Crop

Quality Assessment Of
Entomopathogenic Nematodes
(EPNs)
I- r w \1\ ".; : / bzt 4132027

Examples
Of Products =4 e
O 2 > ; Containing :
o) £y OO0 00 -4 .
>R IVo y Steinernema

Live EPNs Dead EPNs feltiae

Commercially Available Product
Containing 50 Million Steinernema feltiae

Quality Assessment Of Entomopathogenic Nematod etermine If Entomopathogenic
Nematodes (Steinernema feltiae) Are Alive And Functional




Live Enmmopathoﬂmlc N(matodu (Steinernema feltiae) Moving Around In Solution

HortTechnology
January-March
2008 18: 84-89

Quality Assessment of Two Commercially
Available Species of Entomopathogenic
Nematodes: Steinernema feltiae and
Helerorhabditis indica

Erick X. Caamano', Raymond A, Cloyd™®, Leellen F. Solter,

and Declan 1. Fallon®

evaluare shipments wpon receips 1o devermine the viabiliny of EPN produas.

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)

85.0+ 0.6 " ,”

86.8+1.4b [

56.3+2.8d 'ﬁ’: 0
67.8 % 1.2¢ | S

i
- [
%)

Nemasys 98.3 +0.1a

“aamano et al . HortTechnology 18: 84-89.

tant Procedure That Will
gical Control Program!

Quality Assessment
The Success Of A
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i% | Hope You All &6
Learned Something!
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