Orange Spiny Whitefly
Aleurocanthus spiniferus

Image Credit: Francesco Porcelli, DiBCA sez Entomologia e Zoologia , University
of Bari, EPPO website - http://photos.eppo.org/index.php/image/2602-alecsn08
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Orange Spiny Whitefly
• Native to tropical Asia
• Distributed around the world
• Major pest of citrus, but has
many other hosts
• Not actually a fly!

Image Credit: M.A. van den Berg, Institute for Tropical and Subtropical
Crops, Bugwood.org # UGA1263006

Orange spiny whitefly (OSW), Aleurocanthus spiniferus, is native to tropical Asia. It
was originally reported in 1903 from Java on Citrus sp. and Rosa sp. It is a major pest
of citrus (though it has many other hosts) and causes the weakening of plants and
loss of vigor due to its feeding and the development of sooty mold an its waste
product (honeydew).
Despite its name, the Orange spiny whitefly is not a fly but a true bug in the order
Hemiptera. The OSW can be identified as a Hemipteran by its piercing/sucking
mouthparts.
Heavy infestations can lead to tree death.
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Hosts
• Pest of economic importance on
citrus
• It also attacks many other hosts such
as:

Sooty mold on Avocado plant

– Roses, grapes, peaches, guavas,
apricots, pears and persimmons
– Native and ornamental landscape plants
Image credit:
Avocado: Filo gèn', CC BY-SA 4.0
<https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia
Commons
Citrus: M.A. van den Berg, Institute for Tropical and Subtropical Crops,
Bugwood.org # UGA1263007

Sooty mold on citrus caused by this pest

Citrus is the major host of economic importance, but orange spiny whitefly also attacks roses (Rosa spp.), grapes (Vitis vinifera), peaches (Prunus persica), guavas (Psidium guajava), pears (Pyrus communis, P. pyraster, P. pyrifolia, and P. serotina) and persimmon (Diospyros kaki). OSW is most frequently found on the leaves but also can be found
on branches and fruits.
A complete host list is found below:
Annona muricata
Annona reticulata
Annona squamosa
Rollinia deliciosa
English ivy (Hedera helix)
Fatsia sp.
Synedrella nodiflora
Maranthes corymbosa
Macaranga tanarius
Carob tree (Ceratonia siliqua)
Entada phaseoloides
Camphor tree (Cinnamomum camphora)
Phoebe formosana
Bay laurel (Laurus nobilis)
Gossypium sp.
Malva sp.
Urena lobata
White mulberry (Morus alba)
Wax apple (Syzygium samarangenese)
Piper kadsura
Pomegranate (Punica granatum)
Apricot (Prunus armeniaca)
Mussaenda pubescens
Flindersia sp.
Meliosma rigida
Beach tamarind (Cupaniopsis anacardiodes)
Scaly ash (Ganophyllum falcatum)
Camellia (Camellia sinensis)
Aphananthe philippinensis
Parthenocissus tricuspidata
Frangipani (Plumeria rubra)
Coconut palm (Cocos nucifera)
Formosan Alder (Alnus formosana)
Erycibe acutifoliae
Japanese persimmon (Diospyros kaki)
Malaysian Persimmon (Diospyros maritima)
Sloanea dasycarpa
Rhododendron ellipticum
Cassava (Manihot esculenta)
Chinese tallow tree (Sapium sebiferum)
Bauhinia championii
Bauhinia blinii
Cassia tree (Cassia siamea)
Chinese long bean (Vigna sesquipedalis)
Casearia aculeata
Myroxylon japonicum
Scolopia oldhamii
Chinese sweet gum (Liquidambar formosana)
Akebia labata
Akebia longeracemosa
Avocado (Persea americana)
Persea zuihoensis
Barringtonia acutangula
Kenaf (Hibiscus cannabinus)
Rose mallow (Hibiscus rosa-sinensis)
Sea hibiscus (Hibiscus tilaceus)
Toona australis
Ficus capensis
Cluster fig tree (Ficus racemosa)
Common fig (Ficus carica)
Streblus sp.
Maesa perlaria
Szyzgium samarangense
Kadsura piper
Loquat (Eriobotrya japonica)
Black Cerry (Prunus serotina)
Rose (Rosa indica)
Chinese hibiscus (Rosa sinensis)
Gardenia (Gardenia jasminoides)
Mussaenda pubescens
Bitter orange (Citrus bigaradia and Citrus aurantium)
Lemon (Citrus limon)
Orange (Citrus sinensis)
shiny-leaf prickly-ash (Zanthoxylum nitidaum)
Meliosma rigida
Willow (Salix sp.)
Boehmeria densiglomerata
Common grape (Vitis vinifera)
In addition, this pest has been intercepted at U.S. on:
Curry tree (Bergera koenigii (Murraya koenigii))
Camellia (Camellia sp.)
Mandarin orange (Citrus reticulata)
Parthenium sp.
Piper sp.
Pyracantha sp.
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Damage
• Sooty mold is a type
of mold that grows
on secretions of
honey dew created
by a few insects. It
can be identified by
its ashy appearance
on leaves and fruit.
Image Credit: Francesco Porcelli, University of Bari, EPPO website http://photos.eppo.org/index.php/image/2604-alecsn-05 and
http://photos.eppo.org/index.php/image/2601-alecsn-07

Hundreds of immature OSW can be found on the underside of the leaves (though
they can also get on branches and fruit as well) with sooty mold found on the
underside of the leaves, fruits, and branches. Because this pest tends to infests the
lower half of a tree, it is best to focus scouting efforts there.
This pest sucks the sap from the host plant and this feeding causes the tree to
become stressed and weakened, which in turn reduces vigor. Foliage may drop and
fruit set may be reduced. Heavy infestations can even result in the death of the tree.
The sugary, liquid waste produced by these pests is called honeydew and large
amounts of honeydew causes sooty molds to grow. The presence of sooty mold
reduces the plant’s ability to photosynthesize. Heavily infested plants looks dark,
almost black due to the sooty mold.
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Distribution

Map provided by EPPO Global Database

As of 2020, the OSW has not been found in Florida. It is a concern for Florida due to
its harmful effects on citrus and other products that are widely commercially
produced here.
This pest has spread throughout Asia, Africa, Australia, and the Pacific region.
In Asia, this pest has been found in Bangladesh, Bhutan, Brunei Darussalam,
Cambodia, China, Hong Kong, India, Japan, Korea Democratic People's Republic,
Korea Republic, Lao, Macau, Malaysia, Myanmar, Pakistan, Philippines, Sri Lanka,
Taiwan, Thailand, and Viet Nam.
In Africa, this pest has been found in Kenya, Mauritius, Nigeria, South Africa,
Swaziland, Tanzania, and Uganda.
It has also been reported from the Pacific region: Guam, Micronesia, Northern
Mariana Islands, Sumatra, Andaman Islands, Nicobar Islands, Java, Caroline Islands,
New Caledonia, Palau, and Papua New Guinea.
There is a record of it being found in Southern Italy (2008) as well as Greece and Iran
(though it has also been intercepted at U.S. ports in shipments the originated from
Syria).
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It has been reported from Hawaii in 1974 (on rose foliage, naval oranges, lime,
tangerine and pear) but so far, there are no records of it being introduced into the
continental U.S.
Some initial reports of orange spiny whitefly being present in South America were
later identified as another similar species.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7022741/

5

The eggs hatch in
4 to 12 days

Life Cycle
Larvae go through 3
instars in ~148 days

Eggs
The pupa stage can
last 7 to 34 days
Adult

Image Credit: Eggs: Francesco Porcelli, DiBCA sez Entomologia e
Zoologia , University of Bari, EPPO website
Pupae: Francesco Porcelli, DiBCA sez Entomologia e Zoologia ,
University of Bari, EPPO website
Adult: M.A. van den Berg, Institute for Tropical and Subtropical
Crops, Bugwood.org #0177075

Larvae

Pupae

In tropical regions, all stages of the OSW may be found throughout the year. They
prefer mild temperature (20 to 30 °C) with high relative humidity (70 to 80%). They
do not mate in cool temperatures and do not survive in temperatures above 43°C.

Eggs
The eggs are tiny (0.2×0.1 mm), elongated and kidney shaped. They are laid on a stalk
that holds the eggs in an upright position on the leaf. The eggs are yellow in color at
first and later turn brown.

Larvae
OSW has four nymphal instars. The first instar nymphs are called crawlers. They are
dusky in color, have six legs, and are very small (0.3 x 0.15 mm). They also have 2
long and several short spiny filaments.
The second instar measures 0.4 X 0.3mm and has no legs. Once it has settled to feed,
it will not move again. The color of the second instar is dark-brown to pale black with
yellow markings and spiny filaments that radiate out from the body. The third instar
measures 0.74 to 0.87 mm and also has no legs. It is more oval in shape and black in
color with a green spot on the abdomen. The spiny filaments are still obvious.
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All stages are more or less elliptical in shape with a wide fringe of white wax along
the margins. The thick, heavy spines referred to above are located on the dorsum
Overwintering occurs in this stage.
Pupae
The fourth instar is called the puparium. The last larval instar molts into an adult
within the 4th instar nymphal skin. The pupae are shiny black in color and convex
with a white fringe around the margin and dark spines along the submargin. They
measure approximately 1.33 to 1.88 X 1.0 to 1.23mm and are elliptical in shape, with
females being slightly larger than males.
The exuviae, which are molted skins of earlier instars, remain on the leaves and can
be seen when scouting for this pest.
Identification of this species needs to be confirmed by a taxonomic expert which can
only occur in the pupal stage.

Adults
Adults range in size from 2 to 3mm in length, with females being larger than males.
Both are metallic bluish-grey in color with reddish brown eyes. There are light spots
on the wings. The wings also have a light dusting of wax on them.
The abdomen is red to orange and the legs and antennae are white with light yellow
markings.
If the leaves are disturbed the adults fly actively.
During her lifetime, each adult female may lay 35 to 100 eggs laid in batches of 35 to
50 eggs. Development time is greatly influenced by environmental temperature, but
typically, the egg hatches in 4 to 12 days (though this can take up to 22 days).
Though there can be wide variability in the length of the instars (particularly the third
and fourth instars), it generally it takes up 2 to 4 months to reach adulthood.
There can be three to six overlapping generations per year.
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Look-alike Species - Adults
Orange spiny whitefly

Citrus blackfly

Aleurocanthus spiniferus

Aleurocanthus woglumi

Image credit: citrus blackfly - Florida Division of Plant Industry Archive,
Florida Department of Agriculture and Consumer Services,
Bugwood.org, #5194004; orange spiny whitefly - M.A. van den Berg,
Institute for Tropical and Subtropical Crops, Bugwood.org #0177075

The Citrus blackfly (A. Waglumi) is a look-alike species to the orange spiny whitefly
that inhabits parts of Florida. It was first found in Florida in 1934. It is currently
undergoing effective pest controls that includes parasitic wasps and chemical
pesticides. These look-alikes should be noted, however, so misidentification does not
occur. Although the citrus blackfly is also of economic importance, it should be noted
that it is already found in Florida while the orange spiny whitefly is not. The citrus
blackfly is already a widely spread pest of Florida citrus.
The adult orange spiny whitefly and citrus blackfly are both slate blue in color, but in
both species the color can vary from lighter to darker blue. They are similar in sizes
and have light markings on the wings. As a result, at present, the adults of these two
species can not be distinguished; however a detailed comparison of their
morphological characteristics may lead to our ability to distinguish them based on the
adult stage in the future. For now, it requires the pupal stage to achieve a species
determination.
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Look-alike Species - Nymphs
Orange spiny whitefly

Citrus blackfly

Image credit: citrus blackfly - Chazz Hesselein, Alabama Cooperative Extension System, bugwood.org #5439639; orange spiny whitefly - Francesco Porcelli, DiBCA sez
Entomologia e Zoologia , University of Bari, EPPO website - http://photos.eppo.org/index.php/image/2602-alecsn-08

The nymphal and pupal stages are also very similar. However, the white waxy fringe
of OSW is twice as wide as that of citrus blackfly.
Citrus blackfly is established in Florida and has been since 1962.
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Management
• Important bio-control agents:
– Encarsia smithi
– Amitus hesperidum
– Cryptognatha sp.

• Petroleum oils can be effective
A. hesperidum with citrus blackfly larvae
• Chemical control is not effective
• If you think you have detected this pest, please contact your
local county agent.
Image credit: Florida Division of Plant Industry Archive, CC BY 3.0
<https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons

Biological control is very important in the control of OSW.
In 1925, Japanese scientists introduced the parasitoids Encarsia smithi (reported
then as Prospaltella smithi) and the lady beetle Cryptognatha sp. (Coleoptera:
Coccinellidae) from China. They were successful in controlling OSW by killing 74% of
the population.
Similarly in Guam, Encarsia smithi (Hymeoptera: Aphelinidae) and Amitus
hesperidium (Hymenoptera: Platygastridae) killed 80 to 95% of OSW.
Encarsia smithi parasitized 72.9% of OSW in studies conducted in Southern Africa. In
a study conducted in South Africa, during the 1996/1997 and 1997/1998 growing
seasons, E. smithi did such a good job of controlling populations of OSW that
chemical control was not needed.
In addition, Encarsia aseta (Hymeoptera: Aphelinidae) was reported as a fairly
effective biocontrol agent of OSW in Palau when in sufficient numbers (with
parasitism rates up to 42%).
In Hawaii, natural enemies of OSW include E. smithi, E. variegata (Hymeoptera:
Aphelinidae), and a Coccinellidae Serangium maculigerum.
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Encarsia opulenta (Hymeoptera: Aphelinidae) and Amitus hesperidum are reported as
established in Florida and have good control of citrus blackfly (Aleurocanthus
woglumi) populations. However, in 1998, it was found that what was being referred
to as E. opulenta was actually a new species that was later described as Encarsia
perplexa. This species may help control OSW if it were introduced into Florida.
Additional parasitoids of OSW reported in the literature include: Ablerus connectans
(Hymenoptera: Aphelinidae), Encarsia divergens, Encarsia ishii, Encarsia merceti
modesta, Encarsia nipponica, Eretmocerus serius (Hymenoptera: Aphelinidae), and
Eretmocerus silvestrii.
A predaceous drosophila (Acletoxenus sp.) was reported to feed on OSW in Taiwain
citrus orchards. In addition, entomogenous fungi (Aschersonia spp. and Aegerita
webberi) were reported to infect OSW in the wet season.
Petroleum oil sprays in low concentration (0.25 to 0.5%) may be effective against
OSW.
Like many other whitefly species, chemical control hasn’t been effective against OSW.
Because this pest is not found in the United States, if you think you have detected this
pest, please contact your local county agent.
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Reporting
Distance Diagnostic and Identification System
• Digital Diagnostic
Collaboration
– Extension agents
– Laboratories
– Clinics
– Specialists

• https://ddis.ifas.ufl.edu/

The Digital Diagnostic Identification System (DDIS) connects extension clientele,
extension agent, specialists, plant disease clinics, and government officials. Users can
submit electronic samples through the system to get rapid identification of insect,
weed, mushroom, plant pathogens, and abiotic disorder samples. The general public
and shareholders must contact their local county extension agent before signing up
as extension clientele.
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Reporting a Pest in Florida
UF/IFAS Faculty
• Local county extension office
– https://sfyl.ifas.ufl.edu/find-your-local-office/

• Insect ID Lab- Lyle Buss
– http://entnemdept.ufl.edu/insectid/

• UF/IFAS Plant Diagnostic Center- Dr. Carrie Harmon
– https://plantpath.ifas.ufl.edu/extension/plant-diagnostic-center/

The UF/IFAS faculty is responsible for reporting diseases, insects, weeds, nematodes,
or any other invasive species to the Florida Department Agriculture and Consumer
Services, Division of Plant Industry (FDACS, DPI). Reporting this information is
essential to protect Florida agriculture, communities and natural areas.

Local county extension agents can assist in identifying plant pests or submitting a pest

sample to the correct department or agency for identification. Local extension agents
can also sign up for DDIS and receive samples electronically.

Lyle Buss is the insect identifier at the University of Florida. Visit the link to download
the sample submission form or email him with questions.

Dr. Carrie Harmon is the head of the plant diagnostic center in Gainesville, Florida.
Visit the PDC website to download the sample submission forms. She highly
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recommends calling prior to sample submission.

The diagnosticians and identifiers in each area will also provide management
strategies for the sample. If an invasive pest is found, they will send it FDACS, DPI for
further testing.
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Reporting
FDACS: Division of Plant Industry
• FDACS, DPI Responsibility
o Announcing detection or establishment of new invasive species.
o Reporting is a legal obligation under Florida Statute 581.091.

• Submission Form
– http://forms.freshfromflorida.com/08400.pdf
– https://www.fdacs.gov/Agriculture-Industry/Pests-and-Diseases/How-toSubmit-a-Sample-for-Identification

Florida Department of Agriculture and Consumer Services: Division of Plant Industry
is a regulatory agency dedicated to the detection and prevention of introduction and
spread of pests and diseases that can affect Florida’s native and commercially grown
plants. Announcing the establishment of new invasive species can affect Florida’s
agricultural producers and trade of agricultural products.
FDACS, DPI provides online submission forms to fill out and send to the agency for
proper identification. DPI provides useful videos of how to properly handle the
specimens before shipping them for identification
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FDACS, DPI Contact
• Division of Plant Industry Helpline
– DPIHelpline@FDACS.gov
– 1-888-397-1517

• Dr. Leroy Whilby, Bureau Chief of Entomology, Nematology and Plant
Pathology
– Leroy.whilby@fdacs.gov
– 352-395-4661

• Dr. Paul Skelley, Chief Entomologist and Assistant Bureau Chief of
Entomology, Nematology and Plant Pathology
– Paul.skelley@fdacs.gov
– 352-395-4678

The DPI contacts provided will assist in determining the next steps if the pest found is
of regulatory concern. Additionally, FDACS, DPI has a hotline with both a phone
number and email for questions and concerns.
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This presentation was originally published
March 8, 2013 and significantly updated
August 3, 2020.
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Collaborating Agencies
• U.S. Department of Agriculture Animal and Plant Health
Inspection Service (USDA-APHIS)
• Cooperative Agricultural Pest Survey Program (CAPS)
• Florida Department of Agriculture and Consumer Services
(FDACS)
• National Plant Diagnostic Network (NPDN)
• Sentinel Plant Network (SPN)
• Protect U.S.
• University of Florida Institute of Food and Agricultural Sciences
(UF-IFAS)
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Educational Disclaimer and Citation
• This presentation can be used for educational
purposes for NON-PROFIT workshops, trainings, etc.
• Citation:
– Tafel, S., Hodges, A., Ph.D., Stocks, S., M.S.,
Sharma, S., Ph.D., 2014. Orange Spiny Whitefly,
Aleurocanthus spiniferus, August 2020.
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