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Aphids - Damage

Direct and Direct and Indirect Crop DamageIndirect Crop Damage

Aphid adultAphid adult



Identification of Aphids



Scouting For Aphids



Whiteflies - Damage

Direct and Indirect Crop DamageDirect and Indirect Crop Damage

Whitefly Whitefly ImmaturesImmatures, Adult, Adult



Identification of Whiteflies

Greenhouse WhiteflyGreenhouse Whitefly

BemisiaBemisia WhiteflyWhitefly

‘Hamburger’

‘Fried Egg’

‘non-tented’
wings

‘tented’
wings



Sampling For Whiteflies
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Natural Enemies For Aphids

• Aphid Wasps
 -larvae parasitic on 

aphids
 -native and 
 commercial

mummy



Natural Enemies For Aphids

• Lysiphlebus 
testaceipes
 (Hym.: Braconidae)

 -native
 -attacks wide variety 
 of aphids
 -commonly found in 
 high tunnels J.K. Clark



- Control of aphids, 
including A. gossypii 
and M. persicae

- Introduced as 
mummies/adults

- Mummies w w/o 
granular carrier 

- Inoculative releases

Aphidius colemani
(Hym.: Braconidae)

Natural Enemies For Aphids

Presenter
Presentation Notes
It is used to control aphids…

It can be introduced as mummies or as adults

and the mummies are shipped with or without a granular carrier in plastic bottles

Inoculative releases are recommended to achieve successful control 



Natural Enemies For Aphids

• Aphidoletes
 -Aphid midge
 -Larvae are aphid   

predators Aphid midge adult

Larvae



Natural Enemies For Whiteflies

Greenhouse WhiteflyGreenhouse Whitefly

BemisiaBemisia WhiteflyWhitefly

Encarsia
formosa

Eretmocerus
eremicus



Encarsia formosa
(Hym.: Aphelinidae)

- Control of greenhouse 
whitefly

- Cards with pupae
- Inoculative releases
- Most commonly used 

beneficial organism in 
greenhouse crop 
production.

Natural Enemies For Whiteflies

Presenter
Presentation Notes
E. formosa is used to control the greenhouse whitefly. It is easily mass-produced at relatively small cost.

The parasitoids are introduced as pupae that are glued to perforated cards .

For successful control it is necessary to introduce E. formosa when greenhouse whitefly densities are low and early in the crop cycle, expecting that offspring will provide pest suppression for an extended period of time.





Natural Enemies For Whiteflies

Greenhouse WhiteflyGreenhouse Whitefly

BemisiaBemisia WhiteflyWhitefly

Whitefly Destroyer
(Delphastus)



PURCHASE & 
RELEASE OF
BENEFICIALS:

CONSIDERATIONS 
FOR 

CONSUMERS



Purchase and Release of 
Beneficial Insects

Some Considerations:Some Considerations:
1. Accurately identify pest problem1. Accurately identify pest problem



Purchase and Release of 
Beneficial Insects

Some Considerations:Some Considerations:
1. Accurately identify pest problem1. Accurately identify pest problem
2. Smart shopping 2. Smart shopping 



• Study evaluated  and compared the quality of 
three commercially available natural enemies 
from six companies as received by consumers.

Encarsia formosa Aphidius colemani Aphidoletes aphidimyza

Quality of Greenhouse Biocontrols
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(From: Vasquez et al. 2004. J. Econ. Entomol. 97)

Results: How Many Fly?

Presenter
Presentation Notes
Koppert, Sygenta, IPM met the standard for % flying insectsa. GS product were very close but below the standard. % flying insects for Arbico products was significantly different and below 1/2 the standard 



Purchase and Release of 
Beneficial Insects

Some Considerations:Some Considerations:
1. Accurately identify pest problem1. Accurately identify pest problem
2. Smart shopping2. Smart shopping
3. Making the most of your purchase3. Making the most of your purchase



Some Considerations:Some Considerations:
1. Accurately identify pest problem1. Accurately identify pest problem
2. Smart shopping2. Smart shopping
3. Making the most of your purchase3. Making the most of your purchase
4. Cost effectiveness?4. Cost effectiveness?

Purchase and Release of 
Beneficial Insects



Release of Aphidius Wasps for Aphid Control  in 

Greenhouse Grown Chrysanthemum



Pest Insects: 
- Cotton aphid reared on    

chrysanthemum var Kory.

Aphidius Wasps: 
- (Aphiline c500, Syngenta) 

purchased from The  
Green Spot

Control:
- Imidacloprid

Materials and MethodsMaterials and Methods

Presenter
Presentation Notes
Colonies of A. gossypii were collected from gardenias grown in a commercial nursery and mums found in a local grocery store.

Lab cultures were maintained on mums var. Kory in an environmental chamber at 23ºC, 40-70%RH and a 16:8 photoperiod.

A. colemani produced by Syngenta and sold as Aphiline500 was obtained through The Green Spot.
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(FROM: Vasquez et al. 2006. J. Econ. Entomol. 99: 1104(FROM: Vasquez et al. 2006. J. Econ. Entomol. 99: 1104--1111)1111)

Results:  Aphid NumbersResults:  Aphid Numbers

Presenter
Presentation Notes
The mean number of aphids per leaf averaged overall plant sections differed significantly between both treatments and untreated control.

Sig. Differences were found between untreated control and both treatments on each sample date except for day 7.

Aphid numbers were kept very low in both N.e. and insecticide treatments throughout the study, with less than 1 aphid per leaf 5 weeks after treat. Application compared to 77 aphids/leaf on untreated plants



Results: Product & Application Costs 
(305 m2 greenhouse - 450 pots)

Imidacloprid Aphidius colemani

Product 
application 1.4g/pot 5 adults/m2

rate

Product cost $29.86 $299.17

Labor cost $6.39 $4.11

Other costs $20.56 N/A

TOTAL $56.81 $303.28

(FROM: Vasquez et al. 2006. J. Econ. Entomol. 99: 1104(FROM: Vasquez et al. 2006. J. Econ. Entomol. 99: 1104--1111)1111)

Presenter
Presentation Notes
Costs associated with melon aphid control in mums for 305 m2 of greenhouse space with 450 pots in 15 benches.

Cost of A. colemani releases with labor added, yielded a total cost of 303. The cost of 1 application of imidacloprid was 29.9, after adding labor cost and other costs that include personal protective equipment, safety training and private pesticide appliactor license costs, the total cost was $57.

To suppress melon aphid on mums for a period of 5 weeks, chemical control costs about 13cent/pot while biocontrol costs 67cents/pot



Banker Plants for Banker Plants for 
BiocontrolBiocontrol in Greenin Green-- 
houses and High Tunnelshouses and High Tunnels



Banker Plants
-”open rearing system”



Common Mullein (Verbascum thapsus)  
Target Pest:   greenhouse whitefly
Crop: Tomatoes

Banker Plants

Problems -plant feeding?

Cost – 0.5 cents/ft2

Prey  -none needed, bug feeds on plant, but might 
need Ephestia eggs

Predator  -predatory bug (Dicyphus hesperus)

Gillian Ferguson

Rate ~ 1/1000 sq. ft.



Rye / Barley / Wheat  
Target Pest:   aphids (various)
Crop: various

Banker Plants

Problems -none for most crops
-cost?
-supplier?

Predator  -Aphidoletes
Parasitoid  -Aphidius

Prey  - bird-cherry oat aphid

Frank Peairs

Cost – 2.5 cents/sq. ft. 
Rate ~ 1/1000 sq. ft.; 1 wasp/100 sq ft. 
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Additional Considerations



Koppert.com
-new website
-updated “side effects” of pesticides
-can help with decision-making

Pesticide Compatibility

Spot-treating



Some suppliers recommending use of 
habitat plant seed mixes to be grown in 
greenhouse alongside crop 
to “feed” beneficials

I would recommend skepticism, 
and to ask for data

Beneficial Insect Habitat 
in Greenhouses/High Tunnels

NC State study demonstrated 
commercial habitat mixes have no 
value for pest management



What about attracting beneficials with 
habitat planted around/outside 
greenhouse?

Again, I would recommend 
skepticism, since there are no 
supporting data

Beneficial Insect Habitat 
Around Greenhouses
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