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Types of Materials Used for

Organic Insect and Mite Control

ÅInorganic

ÅBotanicals

ÅBiopesticides



Inorganic Chemicals Used for

Organic Insect and Mite Control

(always check for organic approval)

Åmineral oil

Åsulfur

Åkaolin clay (Surround)

Ådiatomaceous earth



Botanically - derived Insecticides

(always check for organic approval)

Åpyrethrum (e.g. Pyganic)

Åneem-based products (e.g. Aza -direct)

Åvegetable oils

Åessential oils

Åothers: rotenone, ryania, sabadilla, 
nicotine



Biopesticides

(always check for organic approval)

Åvirus (for CM and CEW)

Åbacteria (e.g. B.t .)

Åfungi (e.g. Beauvaria bassiana)

Ånematodes (var. species)

Åorganic by -product (e.g. spinosad)

Note : correct environmental conditions may 
determine efficacy.



Neem

Crude or 

Clarified?

Other 

limonoids?

?Neem

Oil
Azadirachtin

ñWhatôs In A Neem?ò



Neem plantation (Australia)

NEEM

Seed harvest (India)

Fruit & leaves

Neem tree 

(India)

(Azadirachta indica)

Seeds



Processing of Neem Seeds

Neem seed kernels

Crude neem oil

Neem seed

solids

Clarified neem oil
(Fungicide & acaricide)

Cooking oil, soaps, cosmetics, 

lubricants, herbal remedies, etc.

Press

Solvent extraction

Azadirachtin
(Insecticide & antifeedant)

Neem cake
(Nematicide & soil amendment)



AZADIRACHTIN:

Botanical Insect Growth Regulator
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20-hydroxy-ecdysone

(Insect molting hormone)

Normal locust

Azadirachtin-treated



AZADIRACHTIN:

Repellant/Feeding Deterrent

10 ppm 15 ppm 20 ppm Control

Deterrence of Japanese Beetle feeding on Roses
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Exposure of leafminer (Liriomyza sp.) larvae in chrysanthemums to azadirachtin 

via soil drench resulted in lower fecundity of surviving adult females

(Parkman & Pienkowski, 1990. J. Econ. Entomol. 83: 1246-1249)

AZADIRACHTIN:

Effects on Insect Reproduction
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Clarified Neem Oil:

A Novel Pesticide

Little or no azadirachtin

Broad spectrum

Fungicide

Miticide

Insecticide
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Single application to 18-node cotton on 6 July.

Tractor-towed CO2sprayer at 20 GPA and 40 PSI with 5 nozzles per row

Spider mite population had crashed by 28 DAT in Untreated Controls.  

Only pre-crash counts are shown here.

Control of Spider Mites on Cotton in California (2000)
Investigator:  L. Godfrey, Univ. California - Davis

Location: Fresno County, California



Modified from de Maagd et al., Trends in Genetics (2001)

The Mode of Action of Bt (Bacillus thuringiensis)
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Insects Controlled by Different Strains of Bt (Bacillus thuringiensis)

Btk: Kurstaki strain (Biobit, Deliver, Dipel, MVP, Steward, Thuricide, etc.)

Effects Lepidoptera (Moths and Butterfies) larvae (aka caterpillars)

Vegetable insects

Field and forage crop insects

Fruit crop insects

Tree and shrub insects

Bti: Israelensis strains (Vectobac, Mosquito Dunks, Gnatrol, Bactimos, etc.)

Effects Diptera (Fly) larvae

Mosquitos

Black flies

Fungus gnats

Btt: Tenebrionis/San diego strains (Trident, M-One, M-Trak, Foil, Novodor, etc.)

Effects Coleoptera (Beetle) larvae

Colorado potato beetle

Elm leaf beetle

Cottonwood leaf beetle



Insects Controlled by Btk

Btk: Kurstaki strain (Biobit, Deliver, Dipel, MVP, Steward, Thuricide, etc.)

Vegetable insects

Cabbage worms (cabbage looper, imported cabbageworm, diamondback moth)

Tomato and tobacco hornworms

Field and forage crop insects

European corn borer

Alfalfa caterpillar, alfalfa webworm

Fruit crop insects

Leafrollers

Tree and shrub insects

Gypsy moth

Tent caterpillar

Fall webworm

Leafrollers

Red-humped caterpillar

Western spruce budworm
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Active ingredient:

Codling moth granulosis virus

ÅCydia pomonella granulovirus (CpGV)

ÅNatural pathogen of codling moth
Occlusion

body (OB)

Nucleocapsid

Granulin

protein

Glycoprotein

envelope

Viral

DNA



ÅVirus is produced in mass-reared codling moth larvae

ÅFormulated as aqueous suspension concentrate

ÅHighly specific to codling moth

ÅNo effect on beneficials, wildlife, livestock, or users

ÅListed by OMRI and NOP for use in organic production

ÅRegistration in all major apple & pear producing states



CpGV 

infected 

larva

ÅVirus must be ingested by larvae to cause 

infection

ÅOnce in gut, virus penetrates cells and begins 

to replicate

ÅLD50 is 1 or 2 virus particles per larva
(Cyd-X contains about One Trillion per ounce!)

ÅModes of transmission:
- Horizontal:  Infected larva dies, releasing new 

virus that can infect other larvae

īVertical:  Female that survives a sublethal 

infection as a larva can be pass virus on to her 

offspring

īLatent infection: Virus lies ñdormantò in host, 

until stress causes outbreak (e.g. overwintering)

Biology & Mode of Action of CpGV

Fat body of healthy larva

Fat body infected with CpGV
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Methods to improve CpGV

ÅPear ester (larval kairomone)

ÅFeeding stimulants

ÅSolar protectants

ïLignin-WP formulation

ïAdjuvants

ïParticle films
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Improving the activity of the 
granulovirus of the codling moth with 
larval attractants and sunlight screens

Steven Arthurs1, Lerry Lacey1

Collaborators
Alan Knight1, Bob Behle2, Rick Hilton3

1USDA-ARS, Wapato, WA 
2USDA-ARS-NCAUR, Peoria, IL
3SOREC, OSU



26

CpGV and MD is effective

1Cyd-X applied at 2 or 3 fl. oz. and 100 gal./ A

Table 1 . Fruit injury and codling moth populations in 3A organic 
óGolden Deliciousô treated with CpGV and MD (Parker Heights, WA)
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Pear ester: Spraying CpGV/PE-MEC 
formulation

ÅOrchard tests in apple and 
pear in 2005 and 2006

ÅCpGV + PE-MEC (applied 
at 1.5 ï4.7 g a.i./ha) 
sprayed every 7-14 days

ÅRandomized blocks, 1-20 
tree plots, 4-10 replicates



28

ÅApple

ïModerate reduction in fruit injury in óGolden Deliciousô 
in second generation versus CpGV alone (2005)

ïNo effect in first larval generation in óGolden Deliciousô, 
óDeliciousô, óGalaô and óFujiô (2005, 2006)

ïNo consistent effect in greenhouse studies (2005)

ÅBartlett pear

ïModerate reduction in fruit injury at harvest (2005)

ïModerate increase in larval mortality and shallow 
entries in infested fruit (2006)

Pear ester: Results with CpGV/PE-MEC 
formulation

J. Econ. Ent. submitted
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Feeding stimulants to improve CpGV

ÅLeaf disc bioassay

ïMSG, L-aspartic acid, Pheast and Bioenhancer

ïResults. No significant benefits found; 2hr and 
24 hr exposure tests; 5 reps of 20 larvae

ÅOrchard tests óGolden Deliciousô

ïPheast and Bioenhancer

ïResults. No significant benefits; 10 single tree 
reps
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Solar protectants for CpGV

Â Spray-dried lignin-based 
formulations

Â Spray adjuvants

Â Particle films
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Solar simulator and half 
apple system used to 

bioassay CpGV formulations

Apples were sprayed 
with CpGV 
suspensions in a 
DeVries spray cabinet

Solar protectants. Laboratory method for 
evaluation

J. Invert. Pathol. 90 (2005), 

85-90.
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Solar protectants. Results (2005)

J. Invertebr. Pathol. 93 (2006), 

88-95

Â Lignin-encapsulated CpGV formulations worked 
well in laboratory tests at high dosages but 
not in initial orchard tests (rate dilution effect)

Â óNuFilm17ô, óBiolinkô, óRaynoxô and óTrilogyô at 
field rates not effective adjuvants for CpGV in 
laboratory assays
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Solar protectants. Results (2006)

Table 3. Laboratory evaluation of a particle film adjuvant for UV 
protection (Surround® WP).

Data based on 30 irradiated fruit each infested with 4 neonate CM

(6 replicates of 5 fruit/treatment)



Gemstar for CEW Controlð2010 Results (SOREC)

Applications made with Stihl backpack mist blower calibrated @ 45 gpa

Material was applied at 4 oz per acre; initial application was made on 9/1 

and the final application was made on 9/20; corn was harvested on 9/23.



Two Projects ñ
Related to controlling codling 

moth in the small - scale or 
backyard orchard

S.O.F.T.

And

U.A.P.T.O.P. 



Pheromone Mating Disruption

 vs. Organophosphate Use
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Growers are moving from toxic insecticides

to alternative control methods



From the

large-scale

commercial orchard

to the

small-scale

home orchard


