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Presentation Notes
Scripted presentation #2:  For use mainly by extension personnel and other educators of landscape and pesticide companies to deliver information to homeowners. There is additional information on each slide that may not be shown in the online script of the e-learning training module that clientele can see. The information provided here is for the benefit of Extension Faculty that might want more information to provide their stakeholders. 

For decades, Florida has experienced repeated invasions of whitefly species. In this presentation, we will be discussing whiteflies that are recently established into Florida’s landscape. Newly introduced whitefly species may be especially troublesome because they do not have the natural predators, diseases, parasites and parasitoids that helped control them in their native environment and there is often little or no information on these pests in their native countries.


What are Whiteflies?

* 1,500 species worldwide; at least 60 are in Florida

e Adults are small and look like tiny moths
— 2 pairs of wings that are
covered by a white dust or
waxy powder

e Feed on plant fluids with
straw-like mouthparts
— Can transmit plant diseases

such as tomato yellow leaf
curl and squash leaf curl

Photos: David Cappaert, Michigan State University, www.bugwood.org, #5351016
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Presentation Notes
The common name whitefly refers to one family within the Order Hemiptera (bug and bug-like insects) –the Aleyrodidae. Unlike other members of the insect order Hemiptera, such as scale insects and mealybugs, adult males and females resemble each other, at least at the field screening level. Of the 1,500 known whitefly species worldwide, at least 60 have been reported from Florida. The greatest whitefly abundance occurs in tropical and subtropical areas, and many species are considered either occasional or serious plant pests, but may become major pests in nursery and greenhouse production.  

Adult whiteflies have two pairs of wings (the first pair is referred to as the forewings and the back pair is referred to as the hind wings). The four wings are about the same size and are usually held flat over the body when at rest (such as in the image above).  Whiteflies may be confused with tiny, powdery moths, since a white, dusty or waxy powder covers the wings. In heavy infestations, clouds of whitefly adults may be seen flying away from plant material when the host plant is shaken or disturbed. Whitefly size varies, but adults are usually smaller than 1/8in or 3mm in size. Adult whiteflies also feed on leaves, so there may be eggs, immatures (larvae), puparium (or pupae) and adults infesting a leaf at the same time.

Whiteflies have piercing-sucking, or straw-like mouthparts that pierce plant leaves and suck up plant fluids, which hurts the plants. Direct feeding damage may result in plants with a stunted appearance, yellowing of the leaves, dry or dead leaves, and early leaf drop.  Some whitefly species feed specifically on one plant species, but many others infest plants from various families. All whiteflies have the potential to harm their hosts by direct feeding damage, but some whitefly species also transmit plant diseases (such as tomato yellow leaf curl virus, squash leaf curl, cotton leaf crumple, or tomato necrotic dwarf).


Information sources:
Borrer, D.J. and R.E. White.  1970.  Peterson Field Guide to Insects.  Houghton Mifflin Co., New York.  
Borrer, D.J., C.A. Triplehorn, N.F. Johnson.  1989.  An Introduction to Insects.  Sixth Edition.  Saunders College Publishing. New York.  
Hodges. G.S. and G.A. Evans.  2005.  “An Identification Guide to the Whiteflies (Hemiptera: Aleyrodidae) of the Southeastern United States”.  Florida Entomologist, Volume 88, issue 4, pp. 518-534.  
Hodges, G.S., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com
Natwick, E.T. and F. F. Laemmlen.  1993.  “Protection from Phytophagous Insects and Virus Vectors in Honeydew Melons Using Row Covers”.  Florida Entomologist, vol. 76, no. 1, pp. 120-126.
	accessed 4/2/2012-
	http://www.jstor.org/stable/3496020?seq=1 
Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com




Overview of Whiteflies

 Whiteflies may excrete honeydew while feeding
e |f sooty mold &/or ants are seen, look for whiteflies
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Many plant-feeding hemipterans (like soft scales and aphids) also aesthetically damage their host plants by producing a sugary waste product called honeydew.  They drink so much fluid from the plant that any extra gets excreted back onto the plant or drips from the plant onto whatever is beneath it.  This “food supply” can attract ants and stinging insects, which protect the honeydew-producers and “milk” the honeydew from them, but this can then also create a health hazard for allergic individuals.  As if that’s not bad enough, several fungi called sooty molds colonize the honeydew and create a gray to black layer on top of the plant material.  Severe discoloration is sometimes the first hint that an infestation is occurring.  Sooty mold interferes with a plant’s photosynthesis and water balance, and contributes to the decline of the infested plant. 


Information sources:
Borrer, D.J. and R.E. White.  1970.  Peterson Field Guide to Insects.  Houghton Mifflin Co., New York.  
Borrer, D.J., C.A. Triplehorn, N.F. Johnson.  1989.  An Introduction to Insects.  Sixth Edition.  Saunders College Publishing. New York.  
Hodges. G.S. and G.A. Evans.  2005.  “An Identification Guide to the Whiteflies (Hemiptera: Aleyrodidae) of the Southeastern United States”.  Florida Entomologist, Volume 88, issue 4, pp. 518-534.  
Hodges, G.S., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com
Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com





Overview of Whiteflies

e Honeydew and sooty mold can cover non-plant
surfaces from nearby infested plants

Photos: K. Gabel, UF/IFAS Monroe County Extension; H. Glenn, UF/IFAS Tropical Research and Education Center w UNIVERSITY of

FLORIDA
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This is how nasty it can get when the honeydew and sooty mold contaminate cars, statues, and many other non-plant surfaces beneath large plants that are badly infested.  The honeydew is sticky to touch, the sooty mold is hard to wash off, and the mess is very aggravating to people.  




Recent Whitefly Issues in
South Florida

Bondar’s Nesting Rugose Spiraling
Whitefly Ficus Whitefly Whitefly

Image credits: Bondar’s nesting whitefly: nymph — lan Stocks, Florida Department of Agriculture and Consumer Services, Division of

Plant Industry; adult - Lyle Buss, Department of Entomology and Nematology, University of Florida UNIVERSITY of
Ficus whitefly: nymph — Catharine Mannion, UF/IFAS, UF/IFAS, Tropical Research and Education Center; adult — Jeff Lotz, Florida FLORIDA
Department of Agriculture and Consumer Services, Division of Plant Industry

Rugose spiraling whitefly: nymph - Lyle Buss, Department of Entomology and Nematology, University of Florida; adult - H. Glenn, IF AS
UF/IFAS, Tropical Research and Education Center
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Presentation Notes
In this presentation, we will be focusing on three invasive species currently causing problems in south Florida.  They are:

Bondar’s Nesting Whitefly - Paraleyrodes bondari
Rugose Spiraling Whitefly - Aleurodicus rugioperculatus
Ficus Whitefly - Singhiella simplex





Bondar’s Nesting Whitefly

Paraleyrodes bondari

Native to South America and the Caribbean

Also detected in Madeira, Comoros, Mauritius,
Reunion, Taiwan, Hawaii, Portugal

Found in Florida in 2011
Not much is known about its biology or life cycle.
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Presentation Notes
This pest is native to the new world and was originally described from Brazil, although it also occurs in Belize, Honduras, Venezuela, and Puerto Rico.  It has also been detected in Madeira (off the west coast of Africa), Comoros, Mauritius and Reunion (off the east coast of Africa), Taiwan, Hawaii, and the United States (in California and Florida).  

It was detected in Florida in December 2011. Not much is known about the biology of this species including its life cycle. It was discovered in Hawaii in 2006, but does not seem to have caused much damage to any plants, even though it occurs widely on planted Hibiscus spp. 
  

Information sources:
CABI.  2012. Paraleyrodes bondari.  Invasive Species Compendium (Beta).
	accessed 2/25/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=116127&loadmodule=datasheet&page=481&site=144  
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf
Hodges, G.S., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com
Stocks, I.C.  2012. Bondar’s Nesting Whitefly, Paraleyrodes bondari, a Whitefly (Hemiptera: Aleyrodidae) New to Florida Attacking Ficus and Other Hosts. FDACS-DPI Pest Alert.  
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/paraleyrodes-bondari.pdf 
Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com




Distribution
Bondar’s Nesting Whitefly
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Map is based on detection records provided by FDACS-DPI (June 2013).


Presenter
Presentation Notes
It has been found in the following counties:  
Broward
Collier
Lee
Miami-Dade
Martin 
Monroe 
Palm Beach



Bondar’s Nesting Whitefly

Paraleyrodes bondari

Agriculture and Consumer Services, Division of Plant Industry

Photo: Lyle Buss, Department of Entomology and Nematology, University of Florida and lan Stocks, Florida Department of w UNIVERSITY of
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This genus is known as the nesting whiteflies after the pattern of wax formed on the leaf surface by immatures. A circle of wax fragments gradually develops around the immature, which in some species may eventually nearly cover it (yellow arrow).

The adult is small, a little more than 1/32in or 1mm in length.  Two dark bands occur across the wings (orange arrows).  They can be found all over the plant.

The nymphs grow to be a little more than 1/32 in or 1 mm in length, are oval in shape, and translucent yellow in color.  The margin of the nymph is outlined with a narrow band of clear wax.  Projecting from the top of their body,  they also have long, white, shiny wax fiberglass-like strands (black arrows).  There are two of these projections at the head end, and four at the back end.  There are two smaller ones located in the middle, but they may not be evident under a hand lens (though you can see them in the image above).     

You will typically find the eggs and immatures on the underside of the leaves, however, they have been observed sometimes on the top of ficus leaves.  


Information sources:
Hodges, G.S. 2012 Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com

Stocks, I.C.  2012. Bondar’s Nesting Whitefly, Paraleyrodes bondari, a Whitefly (Hemiptera: Aleyrodidae) New to Florida Attacking Ficus and Other Hosts. FDACS-DPI Pest Alert.  
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/paraleyrodes-bondari.pdf 

Stocks, I.C. 2012. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com


Hosts

Bondar’s Nesting Whitefly

Avocado

Banyan tree

Canary laurel or barbusano
Chinese hibiscus

Coconut palm

Guava

Indian laurel

Lemon

Navel orange
Mandarin orange
Chamaedorea palms
Surinam cherry
Sweetsop

Sapote

Tilo or stinkwood
Weeping fig
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Hosts mentioned in the literature include:  

avocado (Persea americana)
canary laurel or barbusano (Apollonias barbujana)
Chinese hibiscus (Hibiscus rosa-sinensis) 
coconut palm (Cocos nucifera)
lemon (Citrus limon)
mandarin orange (C. reticulata)
navel orange (C. sinensis)
palms in the genus Chamaedorea
Surinam cherry (Eugenia uniflora)
sweetsop (Annona squamosa)
Tilo or stinkwood (Ocotea foetens)

According to the FDACS-DPI database, additional hosts include:

Banyan tree (Ficus benghalensis)
guava (Psidium guajava)
Indian laurel (Ficus microcarpa)
sapote (Pouteria sapota)  
weeping fig (Ficus benjamina)

It is currently most reported on the weeping fig (Ficus benjaminia).


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf
Martin, J. H. 1996. Neotropical whiteflies of the subfamily Aleurodicinae established in the western Palearctic (Homoptera: Aleyrodidae). Journal of Natural History 30: 1849–1859.
Stocks, I.C.  2012. Bondar’s Nesting Whitefly, Paraleyrodes bondari, a Whitefly (Hemiptera: Aleyrodidae) New to Florida Attacking Ficus and Other Hosts. FDACS-DPI Pest Alert.  
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/paraleyrodes-bondari.pdf 




Damage
Bondar’s Nesting Whitefly

Top of leaves Bottom of leaves

Photo: Stephen Brown, UF/IFAS, Lee County Extension w UNIVERSITY Of
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These types of whiteflies typically do not cause severe damage, but there might be some leaf drop in response to stress from an infestation.  The biggest issues with this whitefly are its wax, honeydew, and the sooty mold that covers the leaves.

Note the nests that can be seen even from a distance (yellow arrows).

Information sources:
Stocks, I.C.  2012. Bondar’s Nesting Whitefly, Paraleyrodes bondari, a Whitefly (Hemiptera: Aleyrodidae) New to Florida Attacking Ficus and Other Hosts. FDACS-DPI Pest Alert.  
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/paraleyrodes-bondari.pdf 




Ficus Whitefly

Singhiella simplex

Native to India, Burma, and China
— Where it is a known pest of ficus

Found in Florida in August 2007
Also known as the fig whitefly

Life cycle lasts about a month, but again varies
with temperature.
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The ficus whitefly, also known as fig whitefly, is native to India, Burma, and China where it infests plants in the Ficus genus.

It was detected in Florida in August 2007.  

The typical life cycle is about 1 month with the eggs taking about 10 days to hatch, the crawler stage lasting 4 days, the nymphs lasting 7 days, the pupal stage lasting 6 days, and the adults living for 2-4 days.  However, temperature affects development time with a generation taking about 99 days to complete at 59˚F (15˚C) and about 27 days to complete at 86˚F (30˚C).  


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S. 2007. The Fig Whitefly Singhiella simplex (Singh) (Hemiptera: Aleyrodidae): A New Exotic Whitefly Found on Ficus Species in South Florida.  FDACS-DPI Pest Alert.
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html

Legaspi, J.C., C. Mannion, D. Amalin, and B.C. Legaspi, Jr.  2011.  “Life Table Analysis and Development of Singhiella simplex (Hemiptera: Aleyrodidae) Under Different Constant Temperatures”.  Annals of the Entomological Society of America, vol. 104, issue 3, pp. 451-458. 

Mannion, C. 2010. Ficus Whitefly – Management in the Landscape. 
	Accessed 3/8/2012 - 	http://trec.ifas.ufl.edu/mannion/pdfs/Ficus%20Whitefly%20(Feb2010)%20Fact%20Sheet.pdf

Stocks, I.C. 2012. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com



 


Distribution
Ficus Whitefly
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= Detected in 19
counties so far, mostly in
southern Florida

= predicted
distribution in Florida.

Map is based on detection records provided by FDACS-DPI (June 2013).


Presenter
Presentation Notes
It has been found in the following counties:  Brevard, Broward, Collier, Escambia, Hillsborough, Indian River, Lee, Manatee, Martin, Miami-Dade, Monroe, Okeechobee, Orange, Palm Beach, Pasco, Pinellas, Sarasota, St. Johns, and St. Lucie.





Ficus Whitefly

Singhiella simplex

Photos: H. Glenn, UF/IFAS, Tropical Research and Education Center w UNIVERSITY Of

and Lyle Buss, Department of Entomology and Nematology, University of Florida FLORID A
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The adult is a little more than 1/16 in or 2 mm long, with a yellow body, and white wings that have a faint grey band towards the middle of the wing and on the upper part of each wing as well (yellow arrows). 

Immature stages (eggs, nymphs and puparium or pupa) are usually on the underside of the leaves. They are flat and oval in shape, and translucent in color.  As they age they become more convex and visible.  The skin left behind when the adult emerges is whitish and papery which makes them more easily seen during scouting and inspection.  The puparium (or pupa) measures just under 1/16in or 1.3mm long and little more than 1/32in or 1mm wide.  They are disc-like in shape and have red eyes. 

The eggs are yellow in color when first laid and turn bronze as they near hatching.  Eggs are laid at the base of the underside of the leaf and along the midvein, but are more spread out as populations increase.  


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S. 2007. The Fig Whitefly Singhiella simplex (Singh) (Hemiptera: Aleyrodidae): A New Exotic Whitefly Found on Ficus Species in South Florida.  FDACS-DPI Pest Alert.
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html

Legaspi, J.C., C. Mannion, D. Amalin, and B.C. Legaspi, Jr.  2011.  “Life Table Analysis and Development of Singhiella simplex (Hemiptera: Aleyrodidae) Under Different Constant Temperatures”.  Annals of the Entomological Society of America, vol. 104, issue 3, pp. 451-458. 

Mannion, C. 2010. Ficus Whitefly – Management in the Landscape. 
	Accessed 3/8/2012 - 	http://trec.ifas.ufl.edu/mannion/pdfs/Ficus%20Whitefly%20(Feb2010)%20Fact%20Sheet.pdf

Stocks, I.C. 2012. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com



Hosts

Ficus Whitefly

Weeping fig e Other figs may be
False banyan tree susceptible
Banyan tree e Still others, such as
Suser el Green Island fig, does

: not seem to be
Strangler fig susceptible
Indian fig
Fiddle leaf fig

Banana leaf fig
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Hosts include:
Weeping fig (Ficus benjamina), false banyan tree (F. altissima), banyan tree (F. bengalensis), Cuban laurel (F. microcarpa), strangler fig (F. aurea), Indian fig (F. racemosa), fiddle leaf fig (F. lyrata), and banana leaf fig (F. maclellandii).  Not all ficus have been tested which means that other ficus could be susceptible.  It is best, however, not to assume that your ficus will be infested (e.g. don’t do treatment on all ficus unless you know it has the whitefly).

It is interesting to note that some ficus species or cultivars (e.g. F. microcarpa - green island) do not seem to be susceptible to this pest. 


Information sources:  
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S. 2007. The Fig Whitefly Singhiella simplex (Singh) (Hemiptera: Aleyrodidae): A New Exotic Whitefly Found on Ficus Species in South Florida.  FDACS-DPI Pest Alert.
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html

Legaspi, J.C., C. Mannion, D. Amalin, and B.C. Legaspi, Jr.  2011.  “Life Table Analysis and Development of Singhiella simplex (Hemiptera: Aleyrodidae) Under Different Constant Temperatures”.  Annals of the Entomological Society of America, vol. 104, issue 3, pp. 451-458.

Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com



Damage
Ficus Whitefly

Photos: A. Hunsberger, UF/IFAS, Miami-Dade County Extension; C. Mannion, UF/IFAS, Tropical REC UNIVERSITY Of
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Initial damage includes yellowing of leaves. Severe infestations cause leaf drop, branch dieback and defoliation of the plant.  Repeated re-growth and defoliation may eventually reduce plant health. Ficus whitefly does not excrete large quantities of honeydew, so sooty mold is not a problem. 


Information sources:  
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S. 2007. The Fig Whitefly Singhiella simplex (Singh) (Hemiptera: Aleyrodidae): A New Exotic Whitefly Found on Ficus Species in South Florida.  FDACS-DPI Pest Alert.
	accessed 2/25/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html

Legaspi, J.C., C. Mannion, D. Amalin, and B.C. Legaspi, Jr.  2011.  “Life Table Analysis and Development of Singhiella simplex (Hemiptera: Aleyrodidae) Under Different Constant Temperatures”.  Annals of the Entomological Society of America, vol. 104, issue 3, pp. 451-458.

Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com



Rugose Spiraling Whitefly

Aleurodicus rugioperculatus

Native to Central America
Detected in Florida in 2009 in Miami-Dade County

Has also been referred to as the gumbo limbo
spiraling whitefly

Life cycle takes about a month, but is also
temperature dependent



Presenter
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This pest is a native of Central America (Belize, Mexico, and Guatemala).  It was detected in Florida in 2009 in Miami-Dade County.  It has also been found in Broward, Monroe, Indian River, and Polk Counties (these last two indicate that it may be able to survive in Central Florida).       

The officially recognized common name is rugose spiraling whitefly, but earlier reports referred to it as the “gumbo limbo spiraling whitefly”.

When temperatures reach the 80’s (>26.5˚C), the life cycle takes about 31 days. At about 77˚F (25˚C), the life cycle is about 40 days.  It increases to about 60 days at 68˚F (20˚C).  

The time for eggs to hatch is longest under cooler temperatures, taking about 16 days at 68˚F (20˚C), 10 days at 77˚F (25˚C) and 8 days when temperatures reach the 80’s (<26.5˚C).  Although populations of this whitefly can decrease during the winter months, it can live year round in southern Florida.


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com

Mannion, C. 2011. Unpublished research.  

Stocks, I.C.  2012. The Rugose Spiraling Whitefly, Aleurodicus rugioperculatus Martin, a New Exotic Whitefly in South Florida (Hemiptera: Aleyrodidae).  FDACS-DPI Pest Alert.
	accessed 2/25/2012 –
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/aleurodicus-rugioperculatus-pest-alert.pdf  

Stocks, I.C., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  ian.stocks@freshfromflorida.com



Distribution
Rugose Spiraling Whitefly

= Detected in 17
counties so far, mostly in
southern Florida

= predicted
distribution in
Florida.

Map is based on detection records provided by FDACS-DPI (June 2013).


Presenter
Presentation Notes
It has been found in the following counties: Brevard, Broward, Charlotte, Collier, Hillsborough, Indian River, Lee, Manatee, Martin, Miami-Dade, Monroe, Orange, Palm Beach, Pinellas, Polk, Sarasota, St. Lucie.











Rugose Spiraling Whitefly

Aleurodicus rugioperculatus

UNIVERSITY of
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Photos: H. Glenn, UF/IFAS, Tropical Research and Education Center w
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Adult wings appear to have four light gray dots located horizontally (red arrow) and a light gray inverted V-shaped band near the tip (purple arrow).  They measure a little less than 1/8in or 2.5mm in length. These whiteflies are comparatively larger than the “typical” whitefly.

All females of the genus Aleurodicus lay eggs in a spiral-like pattern on the underside of the leaf (yellow arrows). Individual eggs are covered by loose tufts of wax. Females of this species will lay their eggs on plants that are not suitable for nymphal development, so even though you see these spirals, the plant may not become damaged.  Unfortunately, however, many plants do appear to be good hosts.  

Early instars are oval and generally light yellow in color, with a fringe of wax along the margin. In later instars, thin pencils of shiny wax that project from the dorsal surface become more obvious. These occur in all species in this and related genera, but they are easily broken off so you may not see them. The number and exact placement of these wax projections varies amongst species, but the pattern is difficult to evaluate in the field. 

When pupation occurs, the puparium is actually lifted from the leaf surface by a pillow, or palisade, of wax (which makes them resemble little pill boxes). 

Immature stages develop only on the underside of the leaves, but sooty mold and wax will cover the upper leaf surface as it falls from the whiteflies above.  Immature stages reach a little more than 1/32in or 1.1mm in length.  The dark color of the middle nymph seen above, usually indicates that it has been parasitized.


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf

Hodges, G.S., Florida Department of Agriculture and Consumer Services, Division of Plant Industry.  Personal Communication.  greg.hodges@freshfromflorida.com

Stocks, I.C.  2012. The Rugose Spiraling Whitefly, Aleurodicus rugioperculatus Martin, a New Exotic Whitefly in South Florida (Hemiptera: Aleyrodidae).  FDACS-DPI Pest Alert.
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Hosts
Rugose Spiraling Whitefly

There are over 90 plant hosts recorded,
however, ore 60% of all detections are found on:

e gumbo limbo e pygmy date palm
e Coconut e Bird of Paradise
o Calophyllum species e Christmas palm
e Avocado °* mango

e black olive



Presenter
Presentation Notes
There are over 90 plant hosts recorded for this pest (see complete list below).  Over 60% of all detections have been reported on 9 hosts, which include gumbo limbo, coconut, Calophyllum species, avocado, black olive, pygmy date palm, Bird of Paradise, Christmas palm and mango.

Acalypha wilkesiana (Copperleaf)
Adonidia merrillii (Manila palm)
Annona sp. (Soursop)
Araucaria heterophylla (Norfolk island pine)
Brassica rapa (Field mustard or turnip)
Bucida buceras (Florida black olive)
Bursera simaruba (Gumbo limbo)
Calophyllum inophyllum (Foraha or Tamanu)
Catharanthus roseus (Madagascar periwinkle)
Chrysobalanus icaco (Cocoplum) 
Chrysophyllum oliviforme (Satinleaf)
Coccothrinax sp. (Palm)
Cocos nucifera (Coconut palm)
Conocarpus erectus (Buttonwood)
Cordyline fruticosa (Hawaiian ti)
Dictyosperma album (Hurricane palm)
Dypsis decaryi (Triangle palm)
Dypsis lutescens (Areca palm)
Eugenia axillaris (White Stopper)
Eugenia uniflora (Surinam cherry)
Ficus aurea (Strangler fig)
Ficus carica (Edible fig)
Hyophorbe verschaffeltii (Spindle palm)
Mangifera indica (Mango)
Manilkara roxburghiana
Manilkara zapota (Sapodilla)
Myrica cerifera (Wax myrtle)
Myrcianthes fragrans (Simpson’s stopper)
Musa sp. (Banana)
Parthenocissus quinquefolia (Virginia creeper)
Persea americana (Avocado)
Phoenix roebelenii (Pigmy palm)
Pinanga coronata (Ivory cane palm)
Pithecellobium keyense (Florida Keys blackbead)	
Psidium guajava (guava)
Quercus virginiana (Live oak)
Rosa sp.
Sabal palmetto (Sabal palm)
Sagittaria latifolia (Broadleaf arrowhead)
Schinus terebinthifolius (Brazilian pepper)
Sideroxylon foetidissimum (False Mastic)
Sideroxylon salicifolium (Willow)
Simarouba glauca (Paradise tree)
Smilax auriculata (Earleaf greenbrier)
Spondias mombin (Yellow mombin)
Spondias purpurea (Purple mombin)
Strelitzia nicolai (White bird of paradise)
Strelitzia reginae (Bird of paradise)
Syzygium cumini (Java plum)
Tabebuia spp. (Trumpet tree)
Terminalia catappa (Tropical almond)
Thespesia populnea (Portia tree)
Veitchia arecina (Montogomery palm)
Washingtonia robusta (Washingtonia palm)
Wodyetia bifurcata (Foxtail palm)
Zeuxine strateumatica (Soldier’s orchid)


Information sources:
Evans, G.A. 2008.  The Whiteflies (Hemiptera: Aleyrodidae) of the World and Their Host Plants and Natural Enemies.  USDA-APHIS.
	accessed 2/26/2012 – 
	http://www.sel.barc.usda.gov:8080/1WF/World-Whitefly-Catalog.pdf
Stocks, I.C.  2012. The Rugose Spiraling Whitefly, Aleurodicus rugioperculatus Martin, a New Exotic Whitefly in South Florida (Hemiptera: Aleyrodidae).  FDACS-DPI Pest Alert.
	accessed 2/25/2012 –
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/aleurodicus-rugioperculatus-pest-alert.pdf




Damage
Rugose Spiraling Whitefly

UNIVERSITY of

FLORIDA
H. Glenn, UF/IFAS, Tropical Research and Education Center
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Aesthetic damage (i.e., heavy infestations with lots of honeydew, sooty mold and wax buildup) can be very evident; however, the impact of this whitefly on the plant is not as evident.  

Depending on the type and sensitivity of the plant there may be damage such as discoloring, leaf drop, and reduced vigor (at this time we have not seen or heard about dieback).  To our knowledge, plant death has not been associated with this whitefly.  Much of the  “damage” is caused by excessive honeydew and wax build-up with subsequent sooty mold growth.  Plus the wax becomes sticky from the honeydew and will stick on surrounding surfaces and plants.

Although typically true that whiteflies may form a relationship with ants in that the ants protect them in return for access to the honeydew they produce we have not seen tremendous ant action which may be because of all the wax.


Information sources:
Mayer, H., J. McLaughlin, A. Hunsberger, L. Vasquez, T. Olcyzk and C. Mannion. 2010. Common questions about the gumbo limbo spiraling whitefly (Aleurodicus rugioperculatus).
	accessed 2/26/2012 – 
	http://monroe.ifas.ufl.edu/pdf/Hort/GumboLimboSpiralingWhiteflyQuestions.pdf

Stocks, I.C.  2012. The Rugose Spiraling Whitefly, Aleurodicus rugioperculatus Martin, a New Exotic Whitefly in South Florida (Hemiptera: Aleyrodidae).  FDACS-DPI Pest Alert.
	accessed 2/25/2012 –
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/aleurodicus-rugioperculatus-pest-alert.pdf



Monitoring Whiteflies

e Scouting - it is very important to “keep an eye” on
your plants (especially if an infestation is nearby)

e Early detection - allows for the best management
decisions
— Ficus whitefly — look for the remains of the pupal skin

— Rugose spiraling whitefly — look for the spiraling egg
patterns

— Bondar’s nesting whitefly — look for the waxy nests on
the leaves
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When it is known that a pest is in the area, it is very important to  “keep an eye”  on your plants by scouting for the presence of these whiteflies.  This monitoring  allows for early detection which allows for the best management decisions.  

In the case of the ficus whitefly, you only need to monitor ficus because it will not infest other plant types.  In addition, you may be able to focus on just certain types of ficus which tend to be more susceptible to the whitefly (e.g. Ficus benjamina).  It is important to look at the leaves for the presence of ficus whitefly, particularly the immature stages (though this can sometimes be difficult because these stages are not easy to see).  The most obvious stage to see is the white pupal skin that remains on the leaf for fairly long periods of time.  Although this may be an indication that you have ficus whitefly, it is not the best stage to make management decisions.  Leaf yellowing and leaf drop are also indications of ficus whitefly, however, it takes numerous months of this whitefly building up before you see this.  As these symptoms can also be caused by other issues (e.g., diseases and environmental stress), you need to be sure there are whiteflies there before treating for them.  It is important to recognize that once the leaves begin to yellow, you cannot stop the leaf drop.  You may also observe branch dieback during an infestation, however, this is highly variable.  You can test branches that experience dieback to see if they are brittle and can break.  If they do, they are dead and will not grow back.  However, if the branch is flexible and doesn’t break, it is still alive and the leaves will come back given time.  The stress of losing their leaves repeatedly could have some cumulative effect but it is unclear at this time what impact this may have. 

Infestations of rugose spiraling and Bondar’s nesting whiteflies are a little more problematic to scout for because they infest more plants.  In the case of the rugose spiraling whitefly, an early detection sign is the presence of the eggs laid in a spiral pattern (which are quite visible even on the taller trees and palms).  In the case of Bondar's nesting whitefly, an early detection sign is the presence of the pattern of wax that make the "nest" on the leaves.   

If you wait to see honeydew, sooty mold, and large amounts of waxy build up, you are likely to already have a severe infestation (though this may be localized and not spread widely).  Early detection of these pests makes them much easier to treat.
 

Information  sources:
C. Mannion, unpublished data.


Removing Honeydew & Sooty Mold

Control pest problem
Wash off as soon as possible
— Particularly for cars

Pressure washing

Soaps and oils can potentially remove and reduce
build up of sooty mold

— Be careful of plant damage

Mold remover products — unknown how effective

— Be especially careful about use on plants




Whitefly Management:
Biological Control

e What are natural enemies or biocontrol agents?
— Important for long term management of pests

* Predators versus parasites or parasitoids

— Buying and releasing natural enemies
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Several biological control agents or natural enemies can attack and kill whiteflies.  Some are predators, parasites or parasitoids, or pathogens.  Some of the biocontrol agents are native to Florida, while others may have come in with introduced pests or even been released for control of other pests in the past.  Examples of these include certain beetles, flies, wasps, lacewings, mites, nematodes, and fungal or bacterial diseases.  It is important to protect and conserve these organisms for long term pest suppression.  Although pesticides may be needed to initially reduce whitefly populations, some products, formulations, methods of application, or application timing may be less likely to harm these good guys.  

Predatory insects and mites will consume various garden and landscape pests, and are said to be “generalists”.  So, they may not specifically eat the pests that you want to get rid of, or they could fly off or leave the area.  They tend to work best at finding their prey when the prey population is high, and may also supplement their insect protein food source with sugary honeydew, plant exudates, or other things.  

Parasitoids or parasites (such as tiny wasps) feed on or in one host.  These, unlike predators, tend to be specific in their prey or host preference (including targeting a certain developmental stage of the host as well as at times when the environmental conditions are just right).  Parasitoids and parasites tend to be small and hard to see, but can work well even when host populations are low.  

You can buy natural enemies to release, but it’s only worthwhile if the right natural enemy is matched to the right pest.  Even with generalist predators, there are some that work better on certain pests.  The parasitic wasps tend to be much more specific so even if you can buy one that does attack whiteflies, it may not attack the specific whiteflies discussed here.  Studies are ongoing to determine if commercially available natural enemies attack these particular whiteflies.  Another important issue about buying and releasing natural enemies in the landscape is how many to release.  It often takes thousands of individuals and several releases for natural enemies to become established in an area. 


Information sources:  
IPM Florida, Solutions for your Life.  Natural Enemies.
	accessed 3/23/2012 – 
	http://ipm.ifas.ufl.edu/resources/grants_showcase/people_and_communities/natenemy.shtml

Leppla, N.C. and K.L. Johnson. 2011. Guidelines for purchasing and using commercial natural enemies and biopesticide in Florida and other states.  EDIS.
	Accessed 3/23/2012 – 
	http://edis.ifas.ufl.edu/in849



Parasitized nymphs

Adult parasites
that have
emerged leave a
circular hole

Ripped hole =
emerged adult fly,
NOT PARASITIZED
Parasite is sometimes visible
Photos: H. Glenn, UF/IFAS, Tropical Research and Education Center UNIVERSITY Of
UF |FLORIDA

IFAS
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It is usually hard to see parasitoids/parasites because of their small size.  But, they often attack immature whiteflies, making the whiteflies sometimes turn dark in color (see images above).  Upon magnification, you can sometimes see the parasite inside the whitefly.  

In addition, because the remains of the puparia can remain for a while on plant leaves, it is important to do the "fingernail” or “squish” test to see if the infestation is active.  Poke or squeeze the center of a nymph.  If the nymph is juicy, it was alive; if it was dry, it may indicate that the infestation was controlled or was old.  Be sure to check several nymphs to be sure. 

Inspecting the nymphs with a hand lens will also help identify whitefly nymphs that have been parasitized.  Whitefly immature stages with even, circular holes were parasitized, and the adult wasps already emerged.  Be careful not to confuse this with the hole left by an emerging whitefly adult, which looks more “ripped” open. 


Information sources. 
DeBach, P. and D. Rosen. 1991. Biological Control by Natural Enemies. Cambridge University Press.






Whitefly predators

UNIVERSITY o

Gyorgy Csoka, Hungary Forest Research Institute, www.bugwood.org, #5410810; Forest & Kim Starr, Starr Environmental, www.bugwood.org, FLORID A
#5219057

Lance Osborne, UF/IFAS, Mid-Florida Research and Education Center; Lacewing larva — USDA ARS Photo Unit, USDA Agricultural Research
Service, www.bugwood.org, #1323013; Lacewing eggs — Lyle Buss, University of Florida IF AS

Photos:
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These predators have all been observed in association with ficus whitefly.  Remember not all predators will feed on all whiteflies.  Predatory beetles feed on their hosts both as adults and larvae.

Lady bird beetles such as Harmonia axyridis (the multicolored Asian lady beetle) and Olla v-nigrum  are known to feed on whiteflies as well as other plant pests.  

Nephaspis oculatus is a small brown coccinellid beetle with a light colored head and thorax (the female is uniformly brown).  It is a predator which feeds on many whitefly species. It measures about 1/16in or 1.5 mm in length and about 1/32in or 1.0 mm in width.   It has been successfully introduced from Central American to different areas for spiraling whitefly control.  Its life cycle is approximately 51 days.  

The larvae are white and measure about 1/8in or 2.55mm in length and 1/64in or 0.33mm in width just before they pupate.

Lacewings are generalist predators that commonly feed on aphids, mealybugs and other soft-bodied insects, but have been seen associated with all the whiteflies.  The lacewings may also feed on other pests on the plants, though.  It is common to see their stalked eggs attached to leaves infested with whiteflies and sometimes see the larvae with sickle-shaped mandibles.  Both the larvae and adults are highly predaceous.


Information sources:
Global Invasive Species Database. Harmonia axyridis.  
	accessed 2/26/2012- 
	http://www.issg.org/database/species/ecology.asp?fr=1&si=668
Gordon, R.D.  1985.  “The Coccinellidae (Coleoptera) of America North of Mexico”.  Journal of the New York Entomological Society, vol. 93, no. 1, pp. 1-912.
Henn, T., R. Weinzierl and P. G. Koehler. 2009. Beneficial insects and mites. EDIS. 
	Accessed 3/23/2012 – 
	http://edis.ifas.ufl.edu/in078
IPM Florida, Solutions for your Life. Effect of Adult Lacewing Releases in Tomato Field Perimeters on Silverleaf Whitefly Populations and TYLCV Incidence.  
	Accessed 3/23/2012 -  	
	http://ipm.ifas.ufl.edu/resources/grants_showcase/vegetables/lacewing_tomato.shtml
Liu, Tong-Xian, Philip A. Stansly, Kim A. Hoelmer, and Lance Osborne. 1997. Life history of Nephaspis oculatus (Coleoptera: Coccinellidae) a predator of Bemisia argentifolii (Homoptera: Aleyrodidae). Ann. Entomol. Soc. Am. 90(6):776-781.
Liu, T.-X., and P. A. Stansly. 1996. Morphology of Nephaspis oculatus and Delphastus pusillus (Coleoptera: Coccinellidae), predators of Bemisia argentifolii (Homoptera: Aleyrodidae). Proc. Entomol. Soc. Wash. 98: pp.292-300.
MacLeod, E.G. and L.A. Stange. 2011.  Brown lacewings of Florida (Insecta: Neuroptera: Hemerobiidae). EDIS.
	Accessed 3/23/2012 – 
	http://edis.ifas.ufl.edu/in382
National Bureau of Agriculturally Important Insects (NBAII). Chilocorus nigrita (Fabricius). 
	Accessed 3/23/2012 – 
	http://www.nbaii.res.in/Featured%20insects/Chilocorus.htm
National Bureau of Agriculturally Important Insects (NBAII). Curinus coeruleus (Mulsant). 
	Accessed 3/23/2012 – 
	http://www.nbaii.res.in/Featured%20insects/Curinus_coeruleus.htm








Whitefly Management:
Chemical Control

e Soaps and oils

— Horticultural oil or insecticidal soap

e Essentially suffocates the pest
— Acts on contact, so thorough coverage is needed
— Repeat applications every 7-10 days

— Phytotoxicity (burnt leaf tissue) can occur under
high temperatures



Presenter
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The use of soaps and oils are useful particularly for smaller plants and light infestations (sometimes these are also good when used in combination with insecticides).  Soaps and oils break down quickly and present little risk to mammals, but they can immediately affect pests that they contact (they have no residual, though, so usually need to be reapplied).  If too high of a concentration of an oil or soap is used, plant damage or phytotoxicity can occur, so test a small area of the plant first.  Don’t use more than a 2% horticultural oil in the summer heat, because it can magnify the sun and burn delicate leaf tissue.  


Information sources:
Buss, E.A. and S.G. Park-Brown.  2009.  Natural Products for Insect Pest Management.  EDIS.
	accessed 3/23/2012 – 
	http://edis.ifas.ufl.edu/in197
Scherer, C. W., P. G. Koehler, D. E. Short and E. A. Buss. 2006. Landscape integrated pest management. EDIS.
	Accessed 3/22.2012 – 
	http://edis.ifas.ufl.edu/in109



Whitefly Management:
Chemical Control

* Insecticides
— Sometimes important in the early management of a pest
— Can effect natural enemies

— Misuse or overuse can cause problems such as
insecticide resistance, secondary pest problems,
environmental contamination, and harm to non-target
organisms

— Follow label instructions - The site and method of
application must be on the label (e.g., landscape,
nursery, etc.)
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Given the concerns that have been raised about potential environmental contamination from soil applied products, it is important to recognize that you need to use insecticides according to the directions!  In addition, what you use should state on the label that it is recommended for use on this particular insect and this type of plant.

The method of application must also be on the label.  Do not use a product in any other way than what is listed on the label.  This is important in order to get the maximum benefit from the product with the least amount of detrimental impact.  

Some host plants mentioned here are considered “food” and thus very few pesticides are labeled for use on them.  Coconut palms that produce nuts are an example.  In addition, some labels state “This product is not to be used on trees that will produce food within the year following treatment.”, so be sure to read the label carefully before applying pesticides.



Foliar Insecticides for Homeowner Use

Trade Name(s) Active
Ingredient
Flower, Fruit & Vegetable Insect Killer (Ortho) Acetamiprid
Bug - B - Gon Max Lawn & Garden Insect Killer Bifenthrin
(Ortho)
Rose & Flower Insect Killer (Bayer Advanced); Cyfluthrin

Lawn & Garden Insect Killer (Schultz)
Triazicide Once & Done Insect Killer (Spectracide) Lambda -

cyhalothrin
Indoor/Outdoor Broad Use Insecticide (Hi-Yield) Permethrin
Yard & Garden Insect Killer (Bonide); Pyrethrin

Rose & Flower Insect Spray (Spectracide)

UF |[FLORIDA

IFAS



Conditions that Affect Whitefly
Management

 Rugose spiraling whitefly and Bondar’s nesting
whitefly

— Less rain makes the infestations appear worse
— Large host range makes them difficult to manage

— Excessive wax can affect contact between the insect
and the insecticide

* Ficus whitefly

— Be patient while the leaves comes back and check the
health of your ficus often

— Try not to prune during recovery
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In reference to the rugose spiraling whitefly or bondar’s nesting whitefly, in particular during a drought, there is  less of a “washing” effect of rain, so infestations can appear worse than they are.  In addition, a large host range makes management of both these pests difficult.  The excessive wax that they produce can even impede contact between insecticide and insect.  This wax typically dissipates quickly as the populations go down, but the sooty mold remains much longer.

In particular reference to ficus whitefly, even after you treat, it take a while for the leaves to come back and if you have waited until the leaves are yellow, they will drop no matter what you do.  If you prune your ficus, it is best to prune prior to insecticide application.  If possible, during the time of recovery, try to prune less.


How to Help Whitefly-Damaged Plants
to Recover

* Proper fertilization and watering

— However, over-fertilizing will actually help the
pests and lead to run-off issues

e Beware: Nothing changes overnight and it
sometimes takes time for plant recovery



Presenter
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Proper fertilization and watering will help plants to recover.  Be aware that nothing changes overnight and it sometimes takes time for the plants to recover.  The best fix is to reduce or control the pest population and then apply the best horticultural practices for the host plant.  If possible, avoid or stop other stresses on the host plants by providing sufficient water and fertilizer as well as trying to keep pruning or other cultural practices to a minimum until the plant recovers.



Whitefly Management:
Cultural Control

Use alternative or non-host plants when
possible

If moving infested plant material, bag it or
cover it!

Be sure not to spread the infestation
Wash plants with water



Presenter
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In general, it is not recommended to start removing trees and shrubs.  However, to some extent part of the problem with ficus whitefly is the overplanting of ficus in the landscape.  Because this whitefly only gets on certain species of ficus, you can choose to use alternate or non-host plants when planting new trees or shrubs or replacing dead ficus plants.  Recommendations for replacement plants will vary depending on where you are in the state and what you want (e.g. privacy hedge, shade, wind breaks, etc.).  Many of the extension offices have lists of recommended plants to choose from so it is probably best to discuss options with your local extension office.  

In the case of the other whiteflies that have a wider host range, plant alternatives may not be the answer.  For example, the rugose spiraling whitefly will lay its eggs on both plant and non-plant surfaces.  Though the eggs may not develop on all plants on which they are laid, they do seem to survive well on most.

It is possible to spread ficus whitefly through movement of infested leaves because this species can survive on dying or dropped leaves (rugose spiraling whitefly, however, does not appear to survive well on dropped leaves).  For example, if you use blowers to move leaves around in a given area, be careful that you are not spreading infested leaves to non-infested hosts.  In addition, be sure to check your county restrictions to determine if you are able to bag your yard trash (including infested material) for disposal.  If you are going to dispose of the yard trash, be sure to bag or cover the material so that you are not infesting new areas as you drive along. 

It helps in monitoring and scouting efforts to wash the wax and sooty mold off infested plants.   This also makes it easier to determine if strategies such as chemical controls are working.  The washing efforts can also be very useful as it can remove the immobile stages of this pest (e.g., the stages that cannot get back on the plant).  


Information  sources:
C. Mannion, unpublished data.
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