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Types of Beneficials

Predators

Alex Wild
Aphidius ervi attacking pea aphid

Parasitoids Pollinators



Types of Natural Enemies

•Predators – consume other animals

• insects and spiders

•Parasitoids – develop on or in their host, 

eventually killing it

• wasps, some flies

•Pathogens – disease-causing microorganisms

Alex Wild
Aphidius ervi attacking pea aphid
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Predatory True Bugs
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acephate
(Orthene, 

others)

dimethoate imidacloprid 
(Admire, 
others)

hexythiaxoz
(Onager)

100 100 100 10.2

% mortality of minute pirate bugs after 

residual exposure (7 days after app.)

Angeli et al. 2005



Curinus
coeruleus

Cycloneda
sanguinea

Harmonia 
axyridis

Olla v-
nigrum

Chrysoperla
rufilabris

% mortality

bifenthrin
(Mustang, 

Hero)

full 
rate

100 100 100 100 100

1/10 100 100 100 100 7

1/100 100 100 100 53 0

zeta-
cypermethrin

(Hero)

full 
rate

100 100 100 100 100

1/10 100 100 100 100 21

1/100 100 100 100 18 11
Michaud and Grant 2003



Schmidt-Jeffris et al. 2021Mode of Action Group Number

Most insecticide groups kill predatory mites

Above the line = 
kills predatory 

mites

organophosphates 
/ carbamates

pyrethroids

abamectins



aphids thrips mites common trade MOA
x abamectin Agri-Mek SC 6

x x acephate Orthene; many others 1B
x Beauveria bassiana Mycotrol ESO -
x x x borate complex Prev-Am 8D

x x chlorantraniliprole/lambda-cyhalothrin Voliam Xpress 28/3A

x x dimethoate (various) 1B
x esfenvalerate Asana 3A
x flupyradifurone Sivanto 4D
x gamma-cyhalothrin Proaxis 3A

x hexythiozox Onager Optek 10A
x imidacloprid Admire 4A
x imidacloprid Provado, Prey 4A
x x insecticidal soap M-Pede -
x x lambda-cyhalothrin Warrior II 3A
x x malathion (various) 1B
x x methomyl Lannate 1A
x x naled Dibrom 1B
x x x phorate Thimet 1B

x propargite Comite 12C
x spinetoram Radiant SC 5
x spinosad Success 5

x x spirotetremat Movento HL 23
x sulfoxaflor Transform WG 4C

x sulfur (various) -
x zeta-cypermethrin Mustang; Mustang Max 3A
x x zeta-cypermethrin/bifenthrin Hero 3A
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red = very 
harsh on 

beneficials



The problem with pyrethroids

•Repellant to predatory mites

•Flare spider mites:
•Repellant 
•disperse and become more uniform

•reduced competition increases 
populations

•Shortened development time

•Female-biased sex ratio



How to not kill natural enemies

•spray only when justified by scouting

•limit use of group 1 / 3 insecticides

•avoid spraying during bloom

•use cultural and biological control
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Western Flower Thrips 

Scouting / Thresholds

• Field edges; next to pasture, small 

grain, alfalfa, weeds

• May feed on spider mite eggs early season

• Congregate later in the season on bean 

flowers

• Five flower thrips per blossom can reduce 

the number of pods per plant

Alton N. Sparks, Jr., University of Georgia, Bugwood.org



• Field edges, next to pasture, small 

grain, alfalfa, weeds

• Most common in surface-irrigated fields 

near winter wheat

• Feed on leaves

• Consider treatment if leaf cupping is 

observed and more than 15 onion thrips 

per plant

Alton N. Sparks, Jr., University of Georgia, Bugwood.org

Onion Thrips 

Scouting / Thresholds



•spray only when justified by scouting

•limit use of group 1 / 3 insecticides

•avoid spraying during bloom

•use cultural and biological control

How to not kill natural enemies



common trade MOA
abamectin Agri-Mek SC 6
acephate Orthene; many others 1B
Beauveria bassiana Mycotrol ESO -
borate complex Prev-Am 8D

chlorantraniliprole/lambda-cyhalothrin Voliam Xpress 28/3A

dimethoate (various) 1B
esfenvalerate Asana 3A
flupyradifurone Sivanto 4D
gamma-cyhalothrin Proaxis 3A
hexythiozox Onager Optek 10A
imidacloprid Admire 4A
imidacloprid Provado, Prey 4A
insecticidal soap M-Pede -
lambda-cyhalothrin Warrior II 3A
malathion (various) 1B
methomyl Lannate 1A
naled Dibrom 1B
phorate Thimet 1B
propargite Comite 12C
spinetoram Radiant SC 5
spinosad Success 5
spirotetremat Movento HL 23
sulfoxaflor Transform WG 4C
sulfur (various) -
zeta-cypermethrin Mustang; Mustang Max 3A
zeta-cypermethrin/bifenthrin Hero 3A

1A = carbamates

1B = organophosphates

3A = pyrethroids





•spray only when justified by scouting

•limit use of group 1 / 3 insecticides

•avoid spraying during bloom

•use cultural and biological control

How to not kill natural enemies



•Many predators, parasitoids, (and bees!) 

feed on nectar and pollen

Avoid spraying during bloom

Alex Wild
Aphidius ervi attacking pea aphid



Bean flowers are self fertile, but...

Elisante et al. 2021





Protecting pollinators

•OSU Ext. Bull. 591 • UC online tool



•spray only when justified by scouting

•limit use of group 1 / 3 insecticides

•avoid spraying during bloom

•use cultural and biological control

How to not kill natural enemies



Cultural control
changing how the crop is grown to make it less suitable for the pest

• Keep fields, margins, waste areas free of weed hosts

Field bindweed

Common lambsquarters prickly 

lettuce annual sowthistle
Copyright © 2020 Clemson University

black nightshade, dandelion, common 

lambsquarters, pigweeds, prickly lettuce, 

sowthistles



Cultural control
changing how the crop is grown to make it less suitable for the pest

• Maintain optimal irrigation and fertilization

• draught-stressed plants more susceptible

• excess N can flare mites and some insects

• Mites especially often reduced by sprinkler 

irrigation



How to not kill natural enemies

•spray only when justified by scouting

•limit use of group 1 / 3 insecticides

•avoid spraying during bloom

•use cultural and biological control



Conservation Biological Control

•Alternative food sources: flowering 
plants adjacent to crop

•Stable habitat: perennials, hedge rows, 
cover crops, reduced tillage, beetle banks

• Moderated microclimate, in-season shelter, 
overwintering sites

Fiedler et al. 2007

NRCS Conservation Buffers


