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What is biological control?

* Use natural enemies (predators, parasites and pathogens) to control
pest populations.
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“Good bugs eating bad bugs
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What is biological control?

!!I! !I! Home Topics > Webinars Projects About~
™ A

* For more info,
. . Biological Control Options in Vegetable
check out this webinar: Production

This webinar took place on February 3, 2021.

* Both larvae and adults eat pests

* Efficient against several aphid species

Watch on (8 YouTube

Conserve natural enemies by providing them with
alternative food and shelters

Photos: UC; Univ. Wisconsin
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Conserve natural enemies by providing them with
alternative food and shelters

Photos: Pat Cassidy; Clackamas SWCD

Conserving natural enemies by not using pesticides, or
use only compatible pesticides

* What are compatible pesticides?
* 2 definitions:

1. Pesticides that do not mix well or have reduced physical and chemical stability
when mixed.

2. Pesticides that do not reduce the survival, foraging efficiency, and reproduction
of biological control agents.
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Conserving natural enemies by not using pesticides, or
use only compatible pesticides

* What are compatible pesticides?
* 2 definitions:

1. Pesticides that do not mix well or have reduced physical and chemical stability
when mixed.

2. Pesticides that do not reduce the survival, foraging efficiency, and reproduction
of biological control agents. ‘ ‘ ‘

Lethal effect Sublethal effect

Conserving natural enemies by not using pesticides, or
use only compatible pesticides

* Insects and mites may be exposed to pesticides via

* Direct exposure
* At application or immediately after solution has dried
* Sprayed directly with pesticide
» Contact with fresh residue of pesticide.
* Ingest pesticide solution, dust or fresh residue

* Residual exposure
» Contact days after pesticide application
* Walk on or in contact with pesticide residue
* Ingest plant tissues with aged residue
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Why is understanding compatibility of pesticides with
biological control important?

* Integration of chemical and biological control

* Which pesticide to use when biological control is in practice?
* Which pesticide to use if biological control agents are to be released?

* How long does a grower need to wait before releasing biological control
agents?

9
Why is understanding compatibility of pesticides with
biological control important?
* Knowing the effects of pesticides on the survival, foraging behavior,
and reproduction of biological control agents will tell you ...
* Some pesticides should never be used.
* Some pesticides can be used.
* Some harmful pesticides can be if certain conditions are met ...
* Pass the harmful residual age; or
» Refuge and other shelter for the natural enemies; treat hot spot only.
10
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Database to help with finding compatibility information

I By . Customer login Distributor login USEN

Crops Pests & Diseases Pollination Products News About Contact us

SUSTAIABLE CROP MANAGEMENT

Side Effect Manual
Active il It Ce i Leg
iend
‘ product
-
. Toxicity on natural enemies

Class Toxicity Mortality

© MNontoxc <2s%
024D O Amblyseius californicus ©  values ranging betweon dass 1 8.2
(O abamectin (O Amblyseius cucumeris D Isignty taxio 25.50%
(O acephate O Amblyseius degenerans

@  Values ranging between class 28 3
O acequinocyl O Amblyseius swirskii
= = © Mod. Toxic 50-75%
(O acetamiprid (O Anthocoris nemoralis P
. - Ve ing be 1 4
O acrinathrin () Aphidius spp. Blues ranging betwsen class 3&
() Adoxophyes orana Granulose Virus () Aphidoletes aphidimyza O Toxic >75%
(O alachlor () Bombus spp.
- - Toxicity on bumblebees -
D aldicarb () Chrysopa carnea
O alphacypermethrin () Coleoptera Method of application v
(O amitraz (O Dacnusa sibirica
(D atrazine (O Diglyphus isaea Exisiasiiacode 2
(O azadirachtin (O Encarsia formosa m— .
(O azinphos-methyl () Eretmocerus spp.
("] azocvclotin (7] Euseius qallicus Help us! hd

Available on the
App Store

11

Database to help with finding compatibility information

EN-NL-FR-ES-DE-IT-PL-RU-BR-MX-US

l€OPPERT

BIOLOGICAL SYSTEMS

Home Company Distribution News &Press Working at Koppert Contact Newsletter

Home > ts
Y Select = Results
Beneficial Agent
. The results displayed here have been obtained following the ﬁ @
@ Tradename # Active ingredient use of one single application. Increasing use or using higher

dosages can lead to different results than those shown here.

¥ azadirachtin v
% spinosad v Side effects azadirachtin X pyrethrins X spinosad X
SP SP DR
% pyrethrins v
(X8 population 2

Amblyseius swirskii

adult (1] (4] (1]
egg (4]

persistence ow
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Study objective

* Determine the mortality of common biological control agents after
contact with fresh residue of selected fungicides and insecticides:

Azadirachtin (EcoGarden) Amblyseius andersoni (mite)
Bacillus subtillus (Serenade ASO) Amblyseius swirskii (mite)

Bacillus thuringiensis (DiPel DF) Neoseiulus californicus (mite)
Chromabacterium subtsugae (Grandevo WDG) Phytoseiulus persimilis (mite)
Copper hydroxide (Kocide 3000) X Chrysoperla rufilabris (lacewing)
Cuprous oxide (Nordox 75 WG) Orius insidiosus (minute pirate bug)
Hydrogen peroxide + peracetic acid (Oxidate 2.0) Delphastus catalinae (beetle)
Pyrethrins (PyGanic Specialty) Stethorus punctillum (beetle)

Spinosad (Entrust)

13
The insecticides
* Active ingredient: 1.2% azadirachtin
, * IRAC code: UN (unknown MOA)
| E G d ® * Target pests: Broad spectrum
c D a r e n * Known compatibility of azadirachtin
Botanical Insecticide, Miticide, and Nematicide (m general; Spray):
ACTIVE INGREDIENT by W * Predatory insects: harmless
e EREDIEN ‘ * Predatory mites: harmless to moderately
TOTA harmful
Contains 0.35 grams Azadirachtin per fluid ounce. ¢ Parasitoids: harmless
REPELLANT, ANTIFEEDANT, AND INSECT GROWTH REGULATOR (IGR)
14
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The insecticides

* Active ingredient: 54% Bacillus
thuringiensis subsp. kurstaki

* |RAC code: 11

* Target pests: Caterpillars

DiPel DF

BIOLOGICAL INSECTICIDE

* Known compatibility of Bt (in general;
DRY FLOWABLE .
spray):
For Organic Production * Predatory insects: harmless
DiPel DF Biological Insecticide Dry Flowable is an effective product .

e for control against Lepidoptera pests in agricultural production systems . Predatory m|tes: harmless
B.v;‘h'/us I“.\/n;w;lzmsu. subsp. kurstaki, strain ABTS- 351, fermentation solids, spores, . d h |
and insecticidal foxins * % L] .
pdM necicialy s Parasitoids: harmless

Total
*Potescy: 32,000 C b

15
The insecticides
Active Ingredi Chi b ium subt: strain PRAA4-1" cells and
spent fermentation media* 30.0%
Other Ingredi 70.0%
Total: 100.0%
*Potency: Contains not less than 1,000 Cabbage Looper Killing Units (CLKU)Ymg. The percent active ingredient does
not indicate product performance and potency measurements are not federally standardized.
* Active ingredient: 30% Chromabacterium subtsugae
* IRAC code: UNB
* Target pests: Aphids, beetles, caterpillars, mites, thrips, whiteflies, etc.
* Known compatibility of Chromabacterium:
* Predatory insects: ?
* Predatory mites: ?
* Parasitoids: ?
16
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The insecticides

gannc

([SPECIALTY]

Sy
- OMRI
M For use in Organic production

M For use on growing crops .
M Provides rapid knockdown & kill of listed plant pests N For Organic Production

M Kills key livestock pests

ACTIVE INGREDIENT:

PYIRTNIINS. . -+ttt 5.00%

OTHER INGREDIENTS: 95.00%
100.00%

This product contains 0.41 bs. of Pyrethvins per gallon.

Active ingredient: 5% pyrethrins
IRAC code: 3A
Target pests: Broad spectrum
Known compatibility of pyrethrins (in
general; spray):

* Predatory insects: ?

* Predatory mites: harmful
* Parasitoids: harmful

17
The insecticides
[ spinosap T GRoup 5
CORTEVA Active ingredient: 80% spinosad
IRAC code: 5
Entrust® SC Target pests: Caterpillars, leafminers,
thrips, fire ants, etc.

Qalcova active Known compatibility of Spinosad (in
) generay spray):

NATURALYTE'INSECT CONTROL i

* Predatory insects: harmful

™®Trademarks of Corteva Agriscience and its affiliated companies. * Pa rasltolds. ha rmful
A Naturalyte® insect control product formulated for control
of lepidopterous larvae (worms or caterpillars), leafminers,
thrips, and red imported fire ants.
Active Ingredient:

spinosad (a mixture of spinosyn A and

spinosyn D) 22.5%
Other Ingredient: 77.5%
Total <o 100.0%
Contains 2 Ib of active ingredient per gallon.
18
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The fungicides

SERENADE

ASO

Net Contents:

° ACt|Ve |ngred|ent 1.3% BGCIIIUS Subtllls . Can be Used for Organic Production For Organic Use
* FRAC code: 44
* Target diseases: Broad spectrum of fungal and bacterial diseases

* Known compatibility of B. subtilis:
* Predatory insects: ?
* Predatory mites: ?
* Parasitoids: ?

19
The fungicides
. R * Active ingredient: 46.1% copper
> hydroxide
Kocide 3000-C
* FRAC code: M01
FUNGICIDE/BACTERICIDE .
* Target diseases: Broad spectrum of
oy et fungal, bacterial, and algal diseases
mwumuu By Weight gm:g Na. 91411-11-70051 K tblt f
G sl 20 ssa e mewsnnor e Known compatibility of copper
Rite i —— e !igf,flde hydroxide:
QMR Eﬁgﬁ%&mm * Predatory insects: ?
"*" CERTIS * Predatory mites: ?
. FOR ORGANIC PRODUCTION . .
* Parasitoids: ?
20
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The fungicides NORDOX 75 WG

WETTABLE GRANULE
[crour PY Funcicioe]

ACTIVE INGREDIENT: . PRECAUTIONARY STATEMENTS
Cuprous Oxide (Cu,0) 83.9%
01;HElR INGREDIENTS: ... wen . \(113(1]:“ HAZARDS TO HUMANS AND DOMESTIC ANIMALS
OTAL woovmssmssssmssssmsssssmssns SRR g ™ CAUTION: Causes moderate eye irrtation, Harmful if swallowed

"Metallic copper equivalent: 75% orabsorbed through skin. Avoid contact with eyes, skin or clothing

* Active ingredient: 83.9% cuprous oxide
FRAC code: M01

* Target diseases: Broad spectrum of fungal and bacterial diseases

* Known compatibility of copper oxide (in general; spray):
* Predatory insects: ?
* Predatory mites: harmless to harmful
* Parasitoids: ?

21
The fungicides
2 0OxiDate 20
x1Date Z.
* Active ingredient: 27.1% hydrogen peroxide + 2% peracetic acid
* FRAC code: NC
* Target diseases: Broad spectrum of fungal and bacterial diseases
* Known compatibility of hydrogen peroxide or peracetic acid:
* Predatory insects: ?
* Predatory mites: ?
* Parasitoids: ?
22
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The predatory mites

* Amblyseius andersoni

* Target pest: Mites (spider, eriophyid, tarsonemid)

* Amblyseius swirskii
* Target pests: Whiteflies and thrips

* Neosieulus californicus

* Target pests: Mites (spider, tarsonemid)

* Phytoseiulus persimilis
* Target pests: Spider mites

23

The predatory insects

* Chrysoperla rufilabris
* Green lacewing
* Target pests: Aphids and
other soft-bodied insects

* Delphastus catalinae
* Predatory beetle
* Target pest: Whiteflies

Photos: Scott Justis, Bugguide.org; Biobest.com

24
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The predatory insects

* Orius insidiosus
* Minute pirate bug, insidious flower bug

* Target pests: Thrips, and other insects,
mites, and eggs

* Stethorus punctillum
* Spider mite destroyer, predatory beetle
* Target pests: Spider mites

Photos: University of Florida; Ingrid Altmann

25

Methodology of this experiment

* Source of biological control agents:
* Koppert
* Biobest
* Biobee

* Check for viability of the received biological control agents by
checking for mortality rate at receiving.

* Use for experiment within a day of receiving.

26
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Methodology of this experiment:

* Dip each tomato leaf disc in fungicide or insecticide solution. Then
allowed to dry.

* Placed a treated tomato leaf disc in each 1-o0z shot cup, then

* Placed spider mites and allow them to lay eggs — A. andersoni, N. californicus,
P. persimilis, Stethorus
* Placed flour moth eggs — lacewing, Delphastus, Orius

* Placed cattail pollen — A. swirskii

27
Methodology of this experiment
m Application rate (high rate for vegetables)
Water -
DiPel DF 2 |b per acre
EcoGarden 58 fl oz per acre
PyGanic Specialty 64 fl oz per acre
Grandevo WDG 3 Ib per acre
Entrust SC 6 fl oz per acre
Nordox 75 WG 25 b per acre
Serenade ASO 4 gt per acre
Oxidate 2.0 2.5% v/v
Kocide 3000 1.75 lb per acre
Assume application volume of 100 gal per acre.
28
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Methodology of this experiment:

* Released 10 biological control agents in each shot cup, then count for
live and dead individuals and eggs at 3 days after release.

* Count for hatched eggs at 8 days after release.
* Number of replication = 10

* Subject data to ANOVA.

29

Number of dead N. californicus

=
o

Number of dead californicus
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Treatment

30
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Number of dead Phytoseiulus persimilis
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Number of dead Orius insidiosus
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32
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Number of dead lacewings
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Number of eggs produced by Phytoseiulus persimilis
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Number of eggs produced by Orius insidiosus
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Hatching rate of Orius eggs
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Summary - mortality

* Products of concern:
* A. andersoni — azadirachtin, pyrethrins, cuprous oxide
* A. swirskii — spinosad, pyrethrins, copper hydroxide, cuprous oxide
* N. californicus — almost all except hydrogen peroxide + peracetic acid

* P. persimilis — azadirachtin, pyrethrins, spinosad, copper hydroxide, cuprous
oxide

* 0. insidiosus — azadirachtin, pyrethrins, spinosad

* D. catalinae — azadirachtin, pyrethrins, spinosad, B. thuringiensis
* C. rufilabris — azadirachtin, pyrethrins, spinosad

* S. punctillum — azadirachtin, pyrethrins

37

Summary — Eggs produced and hatched

* Data are insufficient to detect any pattern for most biological control
agent species tested.

* Products of concern:

* Most predatory mite species — no impact on reproduction and egg viability
* 0. insidiosus — azadirachtin and pyrethrins reduced egg production and hatch

38

19
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Overall summary
* Compatibility changes with predator species.

* Azadirachtin, pyrethrins and spinosad generally resulted in high
mortality, low egg production, and poor egg hatch.

* Copper (or cuprous) fungicides had negative impacts on survival of
predatory mites.

* Bt, Chromabacterium, B. subtilis and hydrogen peroxide generally low

impact.
39
Thanks!
* Dawn Sikora
e Shawn Chandler USDA United States National Institute
—/ Department of of Food and
* Courtney Gregg Agriculture Agriculture
Organic Agriculture Research and Extension
Initiative
40
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