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A Consortium of Regional Networks 



Bagrada Bug 
Bagrada hilaris (Burmeister 1835) 

2 

Common names: bagrada bug, painted 
bug, painted stink bug, African stink 

bug 
 

Presenter
Presentation Notes
Bagrada hilaris is a species of shield bug known by the common names bagrada bug, painted bug, and harlequin bug. It is native to much of eastern and southern Africa and parts of southern Europe and Asia. It is known elsewhere as an introduced species, including California and Arizona, where it was first reported in 2008.[1] It is a major pest insect of Brassica oleracea crops (including cabbage, kale, cauliflower, Brussels sprouts, and broccoli), and related crucifers such as turnips, rape, and mustard.[1] The adult and nymph of the species suck sap from the leaves of the plants, causing wilting, yellowing, and stunting of growth.[2] Besides crucifers, the bugs are known on papaya, sorghum, maize, potato, cotton, caper, pearl millet, and some legumes.[1][2] Large numbers of the bug congregate on the plants and cause extensive damage.[1][2]The adult bug is 5 to 7 millimeters in length, shield-shaped, and black with white and orange markings. The female, which is larger than the male, lays up to 100 oval or barrel-shaped eggs on leaves or in soil beneath plants.[2] The eggs are white when freshly deposited and turn orange over time. Within 8 days the first-instar nymph emerges.[2] It is bright orange-red and turns darker as it develops, becoming black by the last instar.[2]The bug made a sudden appearance in Los Angeles in June, 2008, its first sighting in the Western Hemisphere.[1] It then moved into the cropland of the heavily agricultural Coachella and Imperial Valleys of California, doing damage to cole crops there, especially those grown organically.[3]Past infestations have been reported in India.[4] http://en.wikipedia.org/wiki/Bagrada_hilaris 



Bagrada Bug Distribution and Spread 
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Distribution in Africa 

First found in LA county in 2008 

Western AZ around Yuma 

It is a major cabbage pest in Botswana, Malawi, 
Zambia and Zimbabwe.  

Presenter
Presentation Notes
It is native to much of eastern and southern Africa and parts of southern Europe and Asia. It is known elsewhere as an introduced species, including California and Arizona, where it was first reported in 2008.
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Bagrada Bug Distribution and Spread 
The global distribution of this pest also includes southern Asia in 

India, and southern Europe on Malta and Cyprus, and in Italy.  



The Bagrada bug spreads 
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2011 Jan Feb Mar Apr May  Jun Jul  Aug Sep Oct  Nov Dec 

AZ      x  x  x  x x  x  x  x  x  x 

CA x   x x x x x x x x x x 

NV         x   x       x   

NM          x             

Presenter
Presentation Notes
The African painted bug (Bagrada hilaris) ( Fig 1.) was firstreported in Nevada early this summer. The first reportcame from Amargosa Valley and shortly after that moresamples were submitted from Las Vegas and Overton. Thisinsect was first reported from the U. S. in Los Angeles, Californiain the Fall 2008. It is now found throughout southernCalifornia, southern Nevada and Arizona. This insect is considereda severe pest of crops in the mustard family whichincludes radishes, cauliflower, cabbage and broccoli. This falland next spring we will inspect perennial pepperweed insouthern Nevada to see if this pest is feeding on it.For more information please contact Jeff Knight at (775)353-3767 or jknight@agri.state.nv.us .  http://agri.state.nv.us/Plant_PDF/Newsletters/2010_Fall_agri_vol1issue2.pdf 



Bagrada Bug Host Range 
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Crops:  Brassicaceae: arugula, broccoli, Brussels sprouts, 
cabbage, Chinese cabbage, cauliflower, collard greens, 

cress, horseradish, kale, mustard, radish, rapeseed 
(canola), rutabaga, turnips, wasabi, & watercress. 
Ornamentals include candytuft, Lunaria (honesty) 

purple rock cress, stock, sweet alyssum, & the weeds 
London rocket, & shepherd’s purse.   

Other hosts are sorghum, Sudangrass, corn, cucurbits, 
potato, cotton, okra, pearl millet, sugar cane, wheat, 

and some legumes and those yet to be observed in the 
western hemisphere 

Photo by Ettore Balocchi 

Presenter
Presentation Notes
Bagrada bug is a major pest of crop plants in the cabbage family (Brassicaceae, Cruciferae), which includes important foods like cabbage, kale, turnip, cauliflower, mustard, broccoli, radish and kohlrabi. The Bagrada bug also has been recorded attacking papaya, potato, maize, sorghum, cotton, capers, and some legumes. Damage is inflicted on host plants when adults and nymphs insert their needle-like mouth parts and suck juices from the plant. Feeding results in large stippled or wilted areas on leaves. Often the growth of newly formed central shoots or heads of plants become stunted. http://www.mastergardenerssandiego.org/newsletter/article.php?ID=32 Adult and nymph Bagrada bugs suck sap from young leaves. Feeding causes small puncture marks visible as white patches on leaf edges. A heavily-attacked plant has a scorched appearance. End results can include plant death, plants without heads, or double heads too small for the commercial market.http://westernfarmpress.com/management/bagrada-bug-startles-cole-industry Host range: Feeds mainly on crucifers like cole crops, but can infest a variety of other hosts including solanaceous plants like potato, malvaceous plants like okra and cotton, leguminoseous plants like legumes, cucurbits like cantaloupes and watermelons, and graminaceous plants like wheat, corn and millets. http://ucanr.org/blogs/strawberries-vegetables/index.cfm?tagname=Bagrada%20bug ��



Bagrada Bug  
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Female Male 



Relative Size of the Bagrada Bug 

Size comparison of Bagrada bugs and Convergent Lady Beetles 

Photo courtesy of: 



Bagrada Bug Lifespan 
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The bugs are often seen in characteristic mating pairs, 
moving around attached end-to-end. The adults lay 100 or 
more eggs on the foliage or soil.  In about a week, these 
darken in color and hatch. There are five nymphal instars 
lasting 2-3 weeks, in which the developing wings become 
gradually bigger.  There are several generations per year.  
The adult Bagrada bug lives about 5 – 8 weeks. A mature 
female can lay up to 100 eggs within two to three weeks.  

Presenter
Presentation Notes
Biology: Adults are 5-7 mm long and 3-4 mm wide.  They are black with orange and white markings. Females are larger than males and lay an average of 95 barrel shaped whitish eggs in clusters on foliage or in the soil.  Eggs turn orange as they mature in 3-6 days.  Nymphs resemble ladybugs due to their dark head and thorax and reddish or orange abdomen with white or black markings.  They go through five instars before adults emerge in 5-8 weeks depending on the temperature.  They have multiple generations in a year.��

http://www.whatsthatbug.com/wp-content/uploads//2009/07/mating_bagrada_hilaris_20090726.jpg
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Presenter
Presentation Notes
Hemipterans are hemimetabolous, meaning that they do not undergo metamorphosis between a larval phase and an adult phase. Instead, their young are called nymphs, and resemble the adults to a large degree, the final transformation involving little more than the development of functional wings (if they are present at all) and functioning sexual organs, with no intervening pupal stage as in holometabolous insects. Hemiptera is the largest insect order that is hemimetabolous;http://en.wikipedia.org/wiki/Hemiptera 



Life stages of the Bagrada Bug 
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Photos  courtesy of F. Haas, icipe  

 
Photo courtesy of Elliotte Rusty Harold 

Adults are 5-7 mm ( ¼ inch)  in length   
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Photos courtesy of Ron Hemberger  



Bagrada Bugs  

13 Photos courtesy of Gevork Arakelian, LA County entomologist 

Underside of the Bagrada bug 

Bagrada bugs mating 

Presenter
Presentation Notes
Although hemipterans vary widely in their overall form, their mouthparts (formed into a "rostrum") are quite distinctive; the only orders with mouthparts modified in a similar manner are the Thysanoptera and some Phthiraptera, and these are generally easy to recognize as non-hemipteran for other reasons. Aside from the mouthparts, various insects can be confused with hemipterans, including cockroaches and psocids, both of which have longer many-segmented antennae, and some beetles, but these have fully hardened forewings which do not overlap.[6]http://en.wikipedia.org/wiki/Hemiptera 
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Photo by Delbert Crawford 

Presenter
Presentation Notes
Location:  San Pedro California, south of LA�July 25, 2010 1:38 pm�I found these all over the hose in the front yard flower bed. The smaller ones look like ladybugs but I think they are just immature versions of the bigger ones. If they are harmful I’ll get rid of them but I will leave them alone till I hear. It looks like they might be Bagrada hilaris from your site. I am curious if the small red ones are immature versions.�Delberthttp://www.whatsthatbug.com/2010/07/27/aggregation-of-painted-bugs-nymphs-and-adults/ 



Look alike: The Harlequin Bug 
Murgantia histrionica (Hahn 1834)  
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Photos courtesy of Ron Hemberger 

The Harlequin bug spread from Mexico into the southern US around the time of 
the Civil War. It also feeds on members of the Brassicaceae family.  

Presenter
Presentation Notes
The harlequin cabbage bug (Murgantia histrionica), also known as calico bug, fire bug or harlequin bug, is a black stinkbug of the family Pentatomidae, brilliantly marked with red, orange and yellow. It is destructive to cabbage and related plants in tropical America as well as throughout most of North America, especially the warmer parts of the United States. In addition to cabbage it can be a major pest to crops such as broccoli, radishes and the ornamental flower cleome. Nymphs are active during the summer and in the South the bug can achieve three generations a year. In the North there is only one generation annually and the insects overwinter as adults.Organic control involves hand-picking the insects off the plants (they can be dropped into soapy water to drown them) and being especially careful to remove and destroy all the eggs, which are black-and-white striped and laid in clutches of twelve. Despite their "warning coloration", they are non-toxic and can be safely fed to poultry or pet reptiles or amphibians. http://en.wikipedia.org/wiki/Harlequin_cabbage_bug The harlequin bug is a southern insect ranging from the Atlantic to the Pacific. This insect is rarely found north of Colorado and Pennsylvania. It first spread over the south from Mexico shortly after the Civil War. Life Cycle and DescriptionA generation of the harlequin bug requires 50 to 80 days. The life cycle consists of three stages: egg, nymph and adult. Harlequin bugs pass the winter as adults and true hibernation is doubtful. Eggs: Eggs of the harlequin bug resemble tiny white kegs standing on end in a double row. Approximately 12 are laid together, usually on the underside of the leaves of the host plant. Each egg is marked by two broad black "hoops" and a black spot. The eggs hatch in from four to 29 days, the time varying with the temperature. http://entomology.ifas.ufl.edu/creatures/veg/leaf/harlequin_bug.htm 



The Harlequin Bug 
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The harlequin cabbage bug ,also known as 
calico bug, fire bug or harlequin bug, is a black 

stinkbug of the family Pentatomidae, 
brilliantly marked with red, orange and 
yellow. It is destructive to cabbage and 

related plants in tropical America as well as 
throughout most of North America, especially 

the warmer parts of the United States. In 
addition to cabbage it can be a major pest to 

crops such as broccoli, radishes and the 
ornamental flower cleome. Nymphs are active 
during the summer and in the South the bug 
can achieve three generations a year. In the 
North there is only one generation annually 

and the insects overwinter as adults. 

© Smithsonian Institution, National Museum of Natural History, Department of 
Entomology  

Presenter
Presentation Notes
http://eol.org/pages/2645099/details 



Bagrada vs. Harlequin bug 
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Bagrada bug Harlequin bug 

Copyright © 2009 Daniel Marlos 

Found in the neighborhood of Mount Washington near downtown Los Angeles, Los 
Angeles County, California, USA, July 26, 2009 



Bagrada bug populations 
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“Peters Canyon is loaded with Bagrada bugs. I'd estimate that, 
after the honey bee, this was the most numerous insect I saw 
in my last two treks there. Mating pairs on the trail look and 
move much like a harvester carrying food. Nymphs on the trail 
appear to be small beetles. Dry brush is covered with bugs of 
all ages, and a few are found feasting on flowers, per this 
example”.  

This is a quote from Ron Hemberger, an entomologist and 
nature photographer from Irvine, Orange County, CA 

Copyright © 2009 Ron Hemberger 

Presenter
Presentation Notes
Peters Canyon Regional Park offers a unique blend of native habitat and man's influence on the land. The park encompasses 354 acres of coastal sage scrub, riparian, freshwater marsh and grassland habitats. The 55-acre Upper Peters Canyon Reservoir is home to many resident and migrating waterfowl. Willows, sycamores and black cottonwoods line the lake and Peters Canyon Creek which meanders through the canyon. http://www.ocparks.com/peterscanyon/  �



Bagrada Bug’s Habitat 
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Photo from What's That Bug? 

Photo by Davefoc  

Photo from the Farm Press 

 
The Bagrada bug can live and hide in the soil, esp. in soils high in clay 
that crack. They are most active in the warmer part of the day. Eggs 

are oval, creamy-white and turn orange as they age. Females lay 
them in the soil beneath host plants, but may also oviposit on the 

leaves.  

Damaged cotyledon 

Presenter
Presentation Notes
Research conducted this fall shows that seedling plants (cotyledon to 2 to 3 leaf stages) are very susceptible to damage. In one trial, untreated broccoli direct-seeded on Sept. 14 sustained about 15 percent damage (blind plants/multi-terminals) at thinning under what I perceived to be light Bagrada pressure (on average we estimated ~1 adult per three row foot). (John Palumbo)http://westernfarmpress.com/vegetables/arizona-veg-ipm-heavy-bagrada-bug-activity-cole-crops Anecdotal observations to date suggest that inspecting plants during the early morning (0600-0900) is best for detecting bagrada bug adults on small plants. If sampling mid-day is necessary, carefully inspect cracks in the soil and dirt clods where adults commonly seek shelter when the temperature is hot. 



Bagrada Bug CDFA Rating “B” 
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"An organism of known economic or environmental detriment, 
and if it is present in California, it is of limited distribution. If 
found in the state, they are subject of state endorsed holding 

action and eradication only to provide for containment, as when 
found in a nursery. At a discretion of the individual county 
agricultural commissioner they are subject to eradication, 

containment, suppression, control, or other holding action“. In 
plant nurseries the owner is required to eradicate the 

population.  
 

Presenter
Presentation Notes
An organism of known economic importance subject to: eradication, containment, control or other holding action at the discretion of the individual county agricultural commissioner.ORAn organism of known economic importance subject to state endorsed holding action and eradication only when found in a nursery.http://www.cdfa.ca.gov/plant/ppd/nematology/nema_ratings.html 
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Mouthparts of Hemiptera - rostrum marked with arrow 

The proboscis, sheathed within a modified 
labium to form a "beak" or "rostrum" which is 

capable of piercing tissues (usually plant tissues) 
and sucking out the liquids — typically sap. 

Presenter
Presentation Notes
The defining feature of Hemipterans is their possession of mouthparts where the mandibles and maxillae have evolved into a proboscis, sheathed within a modified labium to form a "beak" or "rostrum" which is capable of piercing tissues (usually plant tissues) and sucking out the liquids — typically sap.http://en.wikipedia.org/wiki/Hemiptera Among insects, the rostrum is the name for the piercing mouthparts of the order Hemiptera. The long snout of weevils may also be called a rostrum.[3]http://en.wikipedia.org/wiki/Rostrum_(anatomy) 



Bagrada Bug Feeding 
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Photo courtesy of Ron Hemberger  

The rostrum is described as “needle-like” in its ability to piece plant tissue 



Bagrada Bug Damage 
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Bagrada bugs damage plants by feeding on young leaves. Both 
adults and nymphs suck sap from leaves, which may wilt and 
later dry. Considerable damage is caused to young plants, which 
may die or have the growth points severely damaged. Significant 
damage may also be caused to older plants.  
 
Bagrada bugs are major pests of cultivated crucifers. Severe 
infestations on cabbage result in stunted plants, leaves turning 
yellow with a rough texture, and death of the growing point. As a 
result, damaged plants do not produce heads or produce two or 
more small unmarketable heads instead of a large central head. 
 
 

http://www.infonet-biovision.org/default/ct/103/pests  

Presenter
Presentation Notes
Damage is inflicted on host plants when adults and nymphs insert their needle-like mouth parts and suck juices from the plant. Feeding results in large stippled or wilted areas on leaves. Often the growth of newly formed central shoots or heads of plants become stunted. Populations can build up quickly reaching damaging densities that require control. Heaviest infestations are typically observed in organic farms, community gardens, and residential vegetable gardens were little or no pesticides are used. Local residents, not familiar with this new stink bug, often think they have beneficial lady bugs, because Bagrada adults and larger nymphs are about same the size and have a similar bright coloration.http://cisr.ucr.edu/bagrada_bug.html 

http://www.infonet-biovision.org/default/ct/103/pests�


Bagrada Bug Crop Damage 
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Photo by Joselito Villero 

Photo by John Palumbo, Univ. of Arizona 

Photo by Judi V. Cugat 

Bagrada Bug damage to broccoli 

Damage to cauliflower seedling 

Feeding on a fig 

http://www.whatsthatbug.com/wp-content/uploads/2010/07/bagrada_judy.jpg


Bagrada Bug Crop Damage 

“Scorched” leaves 
on Chinese 

cabbage due to 
feeding by Bagrada 

bugs 

Picture from New Mexico State University Plant Diagnostic Clinic 



Bagrada Bug Crop Damage 

26 
Bagrada bug feeding symptoms on 4 day old  

cauliflower transplant 

Bagrada bug damage to 5 day old  
broccoli seedling 

Bagrada bug damage to 5 day old broccoli seedling 

Photos and captions courtesy of John Palumbo, Ph.D., 
University of Arizona, Yuma Ag Center 

Presenter
Presentation Notes
J.C. Palumbo, University of Arizona - VegIPM Updates Vol. 1, No. 18, Sep 2010 http://extension.arizona.edu/sites/extension.arizona.edu/files/resourcefile/resource/marcop/Bagrada%20Bug%20Management%20Tips%20for%20the%20Low%20Desert%20090810.pdf 
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Monitoring 
Regular monitoring of the crop is important to detect bagrada bugs before they cause damage to the crop.  

 
Research in Namibia has shown that control measures should start if the number of bugs/m² in the early growing stage 
exceeds one. If the crop is past the early growing stage, a higher threshold level of 3 bugs/m² can be maintained (Keizer 

and Zuurbier). However, note that these thresholds are given as examples 
 

Sanitation 
Crop hygiene, in particular removal of old crops and destruction of weeds of the family Brassicaceae  prevents 

population build-up.  
 

Hand picking 
Handpicking and destruction of the bugs helps to reduce damage. This is particularly important in the early stages of the 

crop. Hand picking is only practical in small plots. 
 

Cultivation 
Eggs laid in the soil are readily killed by cultivation, so frequent light cultivation (once or twice a week) of the vegetable 

beds will help in controlling this pest   (Keizer and Zuurbier; Horticultural Research Program, Botswana).  
 

Irrigation 
Watering and overhead irrigation disturb the bugs discouraging them from feeding on the crop. However, note that use 

of sprinkler irrigation may lead to increase of diseases such as black rot and downy mildew. 

 
 



Cultural Practices 
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Bagrada eggs laid in soil are more difficult to 
control.  Covering well irrigated bare soil with a thin 
sheet of clear plastic for several weeks during warm 
weather will control hatching nymphs and may also 
control eggs if the soil temperature is high enough.  

 
 

Photo courtesy of APS 

Presenter
Presentation Notes
http://www.mastergardenerssandiego.org/newsletter/article.php?ID=32



Biological pest control 
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Eggs of bagrada bugs are parasitized by tiny wasps. Bugs are 
parasitized by flies of Alophora sp. (hover flies)  

Photo courtesy of terraincognita96 

Hover Fly, Alophora hemiptera 
a parasite of Stink-bugs (Pentatomidae), very variable in size and pattern 

Photo courtesy of Ske'  

Presenter
Presentation Notes
One of the colorful and common little flies in Florida which is most often mistaken for a harmful fruit fly is Allograpta obliqua (Say), a hover fly, flower fly, or syrphid fly. These flies are expert fliers and can hover or fly backward, an ability possessed by few insects other than syrphid flies. Adults often visit flowers for nectar or may be seen around aphid colonies where they feed on honeydew secreted by the aphids and lay their eggs. The adults are considered to be important agents in the cross pollination of some plants. The larvae are important predators, feeding primarily on aphids that attack citrus, subtropical fruit trees, grains, corn, alfalfa, cotton, grapes, lettuce and other vegetables, ornamentals, and many wild host plants of the aphids. When larval populations are high they may affect 70 to 100% control of aphid populations. http://entomology.ifas.ufl.edu/creatures/beneficial/hover_fly.htm 



Scellionidae Wasps: Egg Parasites 
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Photo by Jack K
elly C

lark 

Adult Scellionoid wasps are internal parasitoids 
of insect and spider eggs, esp. those of true 
bugs ( Hemiptera) and moths (Lepidoptera).  

Telenomus and Trissolcus are important genera 
for biological control. To date no parasitism 

Or predation on Bagrada bugs have been 
observed in CA or AZ 

Photo by Patrick Coquillard  

Photo by Bilule 

Wasps emerging from 
parasitized eggs 

Presenter
Presentation Notes
The Hymenopteran family Scelionidae is a very large cosmopolitan group (over 3000 described species in some 160 genera) of exclusively parasitoid wasps, mostly small (0.5-10 mm), often black, often highly sculptured, with (typically) elbowed antennae that have an 9- or 10-segmented flagellum. Nowadays it is considered to be a subfamily of Platygastridae.They are generally idiobionts, attacking the eggs of many different types of insects or spiders, and many are important in biological control. Several genera are wingless, and a few attack aquatic insect eggs underwater.http://en.wikipedia.org/wiki/Scelionidae 



Biopesticides and physical methods 
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Plant extracts  
A mixture of chilli, soap, garlic and paraffin has shown to be an effective control 

method in trials in Namibia (Keizer and Zuurbier). 

 
Natural products 

In Namibia there are reports that sprinkling the plants with crushed bagrada bugs 
repels other bugs. This can be used effectively in combination with frequent soil 

cultivation (Keizer and Zuurbier). Soap solution 
Spraying plants with a soapy solution (bar soap) has been found effective against 

bagrada bugs. It helps to wash off young bugs (Dobson et al, 2002; Elwell and Maas, 
1995).  

 



Pesticide Control of Bagrada bugs 
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Brigade, Sniper, and Discipline (pyrethroids) 

Table courtesy of John C. Palumbo, Ph.D.,  of the University of Arizona, Yuma Agricultural Center     

Sygenta ® a pyrethroid 

FMC®  a pyrethroid 

DuPont™ a pyrethroid 

FMC® a pyrethroid 

Bayer™ a pyrethroid 

United Phosphorus, Inc.  a pyrethroid 

MANA™ a neonicotinoid 

Presenter
Presentation Notes
Pyrethroids were introduced in the late 1900s by a team of Rothamsted Research scientists following the elucidation of the structures of pyrethrin I and II by Hermann Staudinger and Leopold Ružička in the 1920s. The pyrethroids represented a major advancement in insecticidal activity with relatively low mammalian toxicity and usually fast biodegradation. Their development coincided with the identification of problems with DDT use. Their work consisted firstly of identifying the most active components of pyrethrum, extracted from East African chrysanthemum flowers and long known to have insecticidal properties. Pyrethrum rapidly knocks down flying insects but has a low mammalian toxicity and negligible persistence - which is good for the environment but gives poor efficacy when applied in the field. Pyrethroids are essentially chemically stabilized forms of natural pyrethrum and belong to IRAC MoA group 3 (they interfere with sodium transport in insect nerve cells).The 1st generation pyrethroids, developed in the 1960s, include bioallethrin, tetramethrin, resmethrin and bioresmethrin. They are more active than the natural pyrethrum but are unstable in sunlight. Activity of pyrethrum and 1st generation pyrethroids is often enhanced by addition of the synergist piperonyl butoxide (which is not itself biologically active). With the 91/414/EEC review, many 1st generation compounds have not been included on Annex 1, probably because the market is simply not big enough to warrant the costs of re-registration (rather than any special concerns about safety).By 1974, the Rothamsted team had discovered a 2nd generation of more persistent compounds notably: permethrin, cypermethrin and deltamethrin. They are substantially more resistant to degradation by light and air, thus making them suitable for use in agriculture, but they have significantly higher mammalian toxicities. Over the subsequent decades these derivatives were followed with other proprietary compounds such as fenvalerate, lambda-cyhalothrin and beta-cyfluthrin. Most patents have now expired, making these compounds cheap and therefore popular (although permethrin and fenvalerate have not been re-registered under the 91/414/EEC process). One of the less desirable characteristics, especially of 2nd generation pyrethroids is that they can be irritant to the skin and eyes, so special formulations such as capsule suspensions (CS) have been developed. http://en.wikipedia.org/wiki/Pyrethroid 
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Presentation Notes
Key contacts for the Western Region Plant Diagnostic Network.
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