Insect Pest Maagement <
|n Organlc Agrlculture

Erlc Mlddleton
| Organlc Agriculture Workshop €
1 2/8/2022 .




) r "b¢ ,,’?r,'r} - Ly .7 3

F :,{) ,,/:'rsm ™ g \ 2 *
§ 3 ™ ‘ £ . ‘ : '

¥ » ‘ g

: ; - 3
&« o k ;
» ¢

¥

o £ . & J‘S‘

- X

i

.

w




Wr” 7 $o:s - N Y
! > -' . 2 ¥ p: ’ ; ;
N | m -
O utI I e w « v’L ;3 5

,#

- ) A

""’" Opportunltles :and Advantages'

\*"“v




+ IV .

Opportumtles and Advantages

Cac TSR




i opportunltles and AdvantageS w
g OB a7 "

- > Cultural Control ,,

T ) U p—

: Natural Enemles and BlologICaI Control




i opportunltles and AdvantageS w
g OB a7 "

— Cultural Control ;

g —

Natural Enemles and Blologlcal Contr0|







| Prowde useful prmmples and some specmc technlques
iy < \m | “a 'ﬁ”@ \.é YoR T RS

,‘ Your sn;uatlon may vary




‘ﬁﬂ QAN | »é

Your S|tuat|on may vary

. ) -
=7 | & & o l‘ N
(ote RS A.a._ i :

Important for you to become expert IN your own syste
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“ It takes all the running you can do

to keep in the same place.”
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= Organisms must constantly evolve to survive
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The Red Queen Hypothe3|s
g Evolutionary theory

&= Organisms must constantly evolve to survive :=
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Evolutlonary theory
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 Pesticide Treadmill
Constantly using new or more concentrated pesticides
as pests develop reS|stance
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Problems from Conventional Management
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EX: Colorado Potato Beetle

Insecticides primary control option
Potato beetles develop resistance -
Resistant to over 50 insecticides /

" Potato beetle difficult to control -~
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Ex: Colorado Potato Beetle _ ‘
Insecticides primary control option ..

Potato beetles develop resistance .
Resistant to over 50 insecticides /
' Potato beetle difficult to control -~ ~
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B Continue applying insecticides until problem is solved
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Outbreaks controlled when natural enemies return
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Implement Integrated Pest Management (IPM)

Especially important in organic production

Chemical
Control

Utilize many different techniques
Biological
Knowledge-intensive system Aairel
Prevention, Sanitation,
IPM shouldn't just be scout Cultural

and spray Scouting, Identification,

and Monitoring




Organic Pesticides
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Organic Pesticides

They can be effective, and highly useful
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Organic Pesticides

They can be effective, and highly useful

Azadirachtin | “<
Insecticidal Soap
Pyrethrins
Spinetoram
Spinosad

They should be integrated as options in your control measures

KILLING SOAP

|deally, do not form the basis of your pest management

Don’t just do conventional agriculture with your hands tied
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Pest Identification

If you don’t know what is causing the problem...
..It is much harder to manage
Could apply ineffective treatment, harm beneficials

Sucklnq Pests | ‘
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Holes in leaves,
hollowed out sectlons

Catefbihllrs, beetles,
grubs

_ Aphids, whiteflies,
mealybugs, sc;;Les
stlnk bugs |




Pest Identification

If you don’t know what is causing the problem...
..It is much harder to manage
Could apply ineffective treatment, harm beneficials
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Pest Identification

If you don’t know what is causing the problem...
...It is much harder to manage
Could apply ineffective treatment, harm beneficials
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P Know what kinds of insect pests you might encounter in your system
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Understand probable seasonality of pests
When will pests be present?
When are they most vulnerable?

Ex: mealybugs and scales in tree crops like citrus
Most vulnerable when crawlers present
Targetvtreatme_ntsl then




Monitoring and Scouting

Know what Kinds of insect pests you might encounter in your system
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Understand probable seasonality of pests &
When will pests be present?
When are they most vulneable’?
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EX: mealybugs and scales in tree crops Ilke C|trus
Most vulnerable when crawlers present
Target treatments thert
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Ex: Asian citrus psyllld in citrus
Feed on new flush
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Monitoring and Scouting

Don’t treat just because you see pests
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Check your plants, keep notes
Grape example

Divide the vineyard into quadrants.
Randomly select 5 vines (few vines in from the end of the row)
ook for mealybugs, Ieafhoppers mrtes on each of the 20 vrnes.

., Sticky cards, pheromone tra OB e
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Don t treat just because you see pests
= Avocado brown mite ?
| Often controlled by spider mite destroyers |




Monitoring and Scouting =

Check your plants, keep notes
Grape example

Divide the vineyard into quadrants.
Randomly select 5 vines (few vines in from the end of the row)
_ook for mealybugs, Ieafhoppers m|tes on each of the 20 vmes

. . Sticky cards, pheromone traps )

i " Keep track of trends : gt
;;,;'?c ; Pests uniformly distributed, patchy? { -
/4 M AR ey
o Don’ t treat just because you see pests

i

= Avocado brown mite
| Often controlled by spider mite destroyers .
Monltor your system know the trends
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‘%Proper water/nutnent management is pest management
% Keep your plants healthy RS

Properly irrigated, fertilized

W|II prevent many |nsect pests”




: Properly irrigated, fertilized
Will prevent many Insect pests

1 "R
1=y e . et
£ | : R P ) = \ \* «*-% e Pk

L lf Z et

Polyphagous 'Shot Hole Borer in avoeede“
Caused lots of concern

SN . i) P e T
% - T




- N 2 = 3 N RO
A - " o s PR AN S 2Rk
— N ’\/" 7 (‘ ‘ \ > G % /.;‘,— > e 3 PP

Polyphagous Shot Hole Borer In avocado *
‘ Caused lots of concern
| Appeared to target water-stressed trees
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W|II prevent many insect pests
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Ponphagous Shot Hole Borer in avooado
‘ Caused lots of concern

Appeared to target water-stressed trees |-
Proper water management prevents Issue

Fire ant in dragonfruit?
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Polyphagous Shot Hole Borer in avocado:
Caused lots of concern

Appeared to target water-stressed trees |-
Proper water management prevents Issue

Fire ant in dragonfruit?
Cause damage to tissue, fruit
Sting workers
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Proper water management prevents |ssue

Fire ant in dragonfruit?
Cause damage to tissue, fruit
Sting workers
More in water-stressed plants
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Biological Control: Augmentative
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"Cryptolaemus montrouzieri

Mealybug destroyer
* Consumes most mealybug species §

. Can destroy large mealybug populations
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s ' Cryptolaemus montrouzieri
| : Mealybug destroyer

* Consumes most mealybug species ¥
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s ' Cryptolaemus FronCalzioh
2 Mealybug destroyer

* Consumes most mealybug species |
™, Can destroy large mealybug populatlons

Will leave if mealybug populatlons drop
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Aphidius colemani on bird cherry oat aphid
Controls green peach aphid, soybean aphid
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Aphidius colemani on bird cherry oat aphid
Controls green peach aphid, soybean aphid

Minute pirate bugs (Orius insidiosus) on ornamental
pepper (pollen)
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Aphidius colemani on bird cherry oat aphid
Controls green peach aphid, soybean aphid

Minute pirate bugs (Orius insidiosus) on ornamental

pepper (pollen)
Controls Western flower thrips
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Relative toxicity of insecticides to natural enemies.

TOXICITY TO PARASITES AND
PREDATORS!1

INSECTICIDE Direct Residual

microbial (Bacillus thuringiensis)

botanicals (pyrethrins)

oil (horticultural), soap (potash soap)
microbial (spinosad)

neonicotinoids (imidacloprid)

carbamates (carbaryl*), organophosphates (malathion),
pyrethroids (bifenthrin)
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Ants Control
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-~ Sugar solutions for Argentlne ant
= 0.5% boric acid in 25% sucrose/water
Commercially available liquid bait stations
Southern Fire Ant

..  Lesslikely to go for sugar. Sugar balts may work

I Prefer fats, protelns gt
| ' Baits exist, ~but frequently not orggnlc -
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Sugar solutions for Argentlne ant

0.5% boric acid in 25% sucrose/water
Commercially available liquid bait stations
- Southern Fire Ant

= Lesslikely to go for sugar. Sugar baits may work
... Prefer fats, protelns ”

> Baits eX|st but frequently not organic
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Borlc Acrd Balts _, Y
Sugar solutions for Argentlne ant

0.5% boric acid in 25% sucrose/water
Commercially available liquid bait stations

Less likely to go for sugar. Sugar baits may work

g Prefer fats, proteins
> Balts exist, but frequently not organic
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Spot Treat Colonles Splnosad pyrethrins (not f|re) hot water
Ensure colony not near roots
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Overview

Don’t get stuck running in one place
Multiple techniques, get system to do work for you
Monitoring, Scouting, and ID critical

Water/Nutrient Management=Pest management

Natural Enemies and Biological Control important tools

Organic Pesticides in Combination
Ants good example of this

Become an expert in your system
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Homes vs. Agricultural
Know where you are

Depending on your scale,
both are applicable

pubhshed

Both have relevant information

UC IPM Home > Homes, Gardens, Landscapes, and Turf > Fruits and Nuts >
How to Manage Pests
Pests in Gardens and Landscapes

Pacific flatheaded borer—Chrysobothris mali PaC|ﬂC Flatheaded Borer

Chrysobothris mali
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University of California's official guidelines for pest monitoring techniques, pesticides, and nonpesticide alternatives

Year-Round IPM Program

General Management in an IPM Program

Insects, Mites, and Other Invertebrates
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UC IPM Website

LiSt Of CrO pS Ap”COt Melon Fsee Cucurbits)
Detailed info per crop 2"; th (see Small Grains)

TI m e Of yea r Beans (see Dry Beans) Orange (see Citrus)

General info Avocado

AI SO pag eS O n University of California's official guidelines for pest monitoring techniques, pesticides, and nonpesticide alternatives
individual pests |8

_ Year-Round IPM Program
Arthropods, disease,

weeds General Management in an IPM Program

Great ReSOU rce Insects, Mites, and Other Invertebrates
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AboutUs ~ Agriculture  ~ Natural Resources ~ Gardens & Landscapes  ~ Youth & Community ~

Won't necessarily be specialist in your system
Can find someone who knows, or can help

Reach out to us with more specific questions
The more info you have, the better

We may not know, but have tools to find out
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