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Virginia Berry Scholar Site 
 

Timely in-season pest updates 
• Email communications 
• Publication access 

–Pest Management Guides 
–Mid-Atlantic Berry Guide 

• Web Sites 
• File exchange 

 
http://scholar.vt.edu 

http://scholar.vt.edu/


To join this site, please put 
your email on the sheet being 

passed around, or contact 
Doug Pfeiffer at: dgpfeiff@vt.edu  

Or 
Meredith Shrader at: mcassell@vt.edu 

Virginia Berry Scholar Site 

mailto:mcassell@vt.edu


Links to Recommendations 

 
 

http://www.virginiafruit.ento.vt.edu/VirginiaSmallFruitSite.html 
Virginia 

Small Fruits Page 

http://www.virginiafruit.ento.vt.edu/VirginiaSmallFruitSite.html


http://pubs.ext.vt.edu/456/456-017/456-017.html 

Hard copies of The Pest Management Guide are also available for $12.00 plus shipping.  
Visit https://pubs.ext.vt.edu/pmgstore.html 

Virginia Pest  
Management Guide 

(Free Online) 

Links to Recommendations 

http://pubs.ext.vt.edu/456/456-017/456-017.html


http://pubs.cas.psu.edu/freepubs/MAberryGuide.htm 

Produced by Penn State, Rutgers Univ., 
Univ. Delaware, West Virginia Univ., Univ. 
Maryland and Virginia Tech 

Mid-Atlantic 
Berry Guide 

Links to Recommendations 

http://pubs.cas.psu.edu/freepubs/MABerryGuide.htm


Caneberries http://www.smallfruits.org/SmallFruitsRegGuide/Guides/2014/20
14BrambleSprayGuide10_24_2013.pdf 

Southeast Regional Integrated Management Guides 

Links to Recommendations 

Blueberries http://www.smallfruits.org/SmallFruitsRegGuide/Guides/2014/Bl
ueberrySprayGuide11252013.pdf 

http://www.smallfruits.org/SmallFruitsRegGuide/Guides/2014/2014BrambleSprayGuide10_24_2013.pdf
http://www.smallfruits.org/SmallFruitsRegGuide/Guides/2014/BlueberrySprayGuide11252013.pdf


“Time flies like an arrow. 
Fruit flies like a [rotting] 

banana.” 
Groucho Marx 

E. Beers 

Spotted wing Drosophila (SWD) 

Presenter
Presentation Notes
Point out that SWD and other drosophilids are NOT true fruit flies



Drosophila suzukii 
suzukii means ‘sword’ 

Most Drosophila species attack rotting fruit 
BUT 

Spotted wing drosophila differs in 
attacking ripe and ripening fruit 

E. Beers 
E. Beers 

Presenter
Presentation Notes
other Drosophila species are attracted to overripe or rotting fruit material.   Drosophila suzukii prefers to lay eggs in ripening fruitSpotted wing drosophila:  A new invasive pest of small fruit crops and vineyards moved through Virginia in late summer 2011.  Spotted wing drosophila, Drosophila suzukii, differs from other species of vinegar or pomace flies in that it lays eggs in ripening fruit on the vine or plant, rather than in overripe or rotting fruit material.  This has the potential to be a major problem for growers of soft-fruited crops.  More information is posted in a SWD page in the Virginia Fruit web site.  Hear an Adobe Presenter presentation on spotted wing drosophila in vineyard and berry crops.



SWD Identification: Male 

G. Dill 

E. Beers 

Dark spot 
on leading edge of 

wing 

2 dark 
stripes on 
tarsi of front 
legs 

M. Hauser 

M. Hauser 



Male 

Female 

Overwinters as 
Adults 

Pupa 

3-15 days 

3-13 days as larva 

12-72 hours 

SWD Life Cycle 

E. Beers & L. Nilson 

20-30+ days 

Optimal Temp 68-80 F 

Presenter
Presentation Notes
Respiratory ducts on eggs and larvae and pupaeSWD Life CycleSWD emerging in the fall overwinter as adult flies. In spring flies become active, mate and lay eggs in ripening fruit. Females use their ovipositors to cut through the surface of the fruit into the flesh, where they then lay approximately 1-3 eggs per fruit, 7-16 eggs per day. Damage is initially a small scar on the fruit's surface, but after 5-7 days of the larvae feeding inside, the skin collapses and the fruit may turn soft and begin to rot. The larvae then exit the fruit to pupate, taking anywhere from 3-15 days for adult flies to emerge. As adults, the lifespan of spotted wing drosophila can be as short as 8-14 days or, in mid-season at optimal conditions, as long as 3-9 weeks. In its native land of Japan, spotted wing drosophila have roughly 13 generations per year, and upwards of 10 per year are predicted to occur in the United States, depending on the climate Generations will likely be overlapping as flies are relatively long-lived particularly at temperatures of 20°C and cooler.  Based on a Japanese publication (Kanzawa 1939), oviposition lasts 10-59 days, with 7-16 eggs laid per day, and averaging 384 eggs per female.  Eggs hatch in 2-72 hours, larvae mature in 3-13 days, and pupae reside in fruit or outside of fruit for 3-15 days.  In the lab at constant temperature, one generation takes 50 days at 12°C, 21-25 days at 15°C, 19 days at 18°C, 8.5 days at 25°C, and 7 days at 28°C.  Adults are also attracted to dropped and decaying fruit and will feed on it. SWD will complete its development in dropped fruit.



SWD Life Cycle: Eggs 

© Cornell Univ. 

Presenter
Presentation Notes
Eggs of drosophilids possess a pair of respiratory horns at one end.  These can be seen at the left end of the egg in the image at the left.  When the egg is inserted into the fruit, the horns are usually left projecting to the exterior, as seen in the blueberry in the right hand photo.Damage is seen initially as tiny scar on the skin of the fruit, and then the skin collapses and may become moldy in the area where the egg was laid and the larva is developing. The larvae will feed inside the fruit for 5-7 daysLower left, from Cornell: Spotted wing drosophila oviposition in a grape (photo taken in 2012); note the tiny, white filaments visible on the fruit surface (red circles) which are the egg’s breathing tubes (magnified in the inset).



Raspberries, blackberries, blueberries 
Strawberries(?) 
Cherries, grapes 
Nectarines, peaches, plums 
Apples, pears 
Possibly tomatoes 

SWD Host List 
Ranked by more or less at risk 
 

WSU 

WSU T. Martinson 

Presenter
Presentation Notes
Arranged more or less at risk.Cherries are a preferred early season host, grapes are a preferred late season host.fruit crops attacked by SWD.  These are arranged more or less by risk.  The caneberries – raspberries and blackberries are in the highest risk, we’ll see some of this in a few minutes.  Blueberries are also a vulnerable crop.  Strawberries are a little variable – while high SWD populations are sometimes seen here, the crop is so early it often escapes high infestation.  Cherries are at high risk, with high levels of infestation seen in other areas as well as Virginia in 2012. 



•Wild blackberries 
•Pokeweed 
•Dogwood 
•Persimmon 
•Rose hips 
•Porcelain berry 
 

SWD Host List – Non-crop hosts 



SWD Larvae in Fruit 

Damage is difficult to see until larvae 
are almost mature…. 

NCSU 

Presenter
Presentation Notes
Larvae are similar to larvae of other Drosophila vinegar flies, tiny maggots about 3 mm long.  Larvae feed beneath the skin of the fruit, causing a collapse of tissue near the site, followed by invasion of molds.  Losses ranging from 33-100% of the fruit have been reported in susceptible crops.  One challenge is that fruit may look normal until larval development is almost complete.



Presenter
Presentation Notes
Here we see an image of larvae – note the transluscent appearance, lack of head capsule or legs, and the presence of mouthooks visible at the front end.



SWD Larvae in Fruit 

Blueberry 

© Univ. Ky. 

Blackberry 
© Purdue Univ. 

Raspberry 
© Purdue Univ. 

Presenter
Presentation Notes
Larvae are similar to larvae of other Drosophila vinegar flies, tiny maggots about 3 mm long.  Larvae feed beneath the skin of the fruit, causing a collapse of tissue near the site, followed by invasion of molds.  Losses ranging from 33-100% of the fruit have been reported in susceptible crops.  One challenge is that fruit may look normal until larval development is almost complete.



Trapping for SWD adults 
50/50 Apple cider vinegar/ Merlot 

Presenter
Presentation Notes
There is not a highly effective trap available at this point, but this is an active area of research.Trap placement: SWD prefer shady cool areas. Avoid direct sun. The trap most often used now is a plastic deli cup that uses apple cider vinegar as bait.  A series of holes is made around the top near the rim to allow entry of flies.  You’ll notice in the image on the right there is a yellow sticky card.  We used these in our early research, allowing flies to become stuck on the attractive yellow surface. But while this is fine for trapped males, females are difficult to identify when collected in this way.  Remember you need to see the ovipositor, and when females are stuck on the card, their legs often are arranged so that the underside of the abdomen is hidden.  This approach may be used still by growers who are just in the beginning of their investigations on SWD in their own plantings.  Cards may be submitted for confirmation if a single layer of saran wrap is used to wrap the sticky card before placing in the mail.



Trapping for SWD adults 

Raspberry 
Blueberry 

Hang trap in shade 

Presenter
Presentation Notes
Trap placement: SWD prefer shady cool areas. Avoid direct sun. The trap most often used now is a plastic deli cup that uses apple cider vinegar as bait.  A series of holes is made around the top near the rim to allow entry of flies.  You’ll notice in the image on the right there is a yellow sticky card.  We used these in our early research, allowing flies to become stuck on the attractive yellow surface. But while this is fine for trapped males, females are difficult to identify when collected in this way.  Remember you need to see the ovipositor, and when females are stuck on the card, their legs often are arranged so that the underside of the abdomen is hidden.  This approach may be used still by growers who are just in the beginning of their investigations on SWD in their own plantings.  Cards may be submitted for confirmation if a single layer of saran wrap is used to wrap the sticky card before placing in the mail.



African fig fly 

 

In Virginia – November 2012 

Presenter
Presentation Notes
Zaprionus indianus Gupta, African fig flyWeak ovipositorOviposits in hole made by another insectPerhaps follow SWD injury?Sometimes high incidence in grape berriesIn some Virginia clusters, 90% of emerging drosphilids were AFFCrowd out other larvaeLiquify substrate, drowning other larvae 



•Harvest fruit promptly to eliminate breeding sites 
 

•Destroy nearby overripe or rotten fruit 
 

 
Updates: 
http://www.virginiafruit.ento.vt.edu/SWD.html 

SWD Management 
Cultural Control 

Presenter
Presentation Notes
Fruit should be harvested promptly and completely to eliminate breeding sites.  Overripe or rotten fruit should be destroyed.  As far as practical remove alternative hosts nearby.  Information will be posted at this spotted wing drosophila page when available. Harvest fruit promptly : This issue should be kept in mind once SWD established in an area, since at times grape growers may leave berries in the vine to allow greater development of some harvest parameters. Burrack: “to harvest cleanly, remove all the fruit possible out of the field so there’s not a reservoir out there, and not leave that fruit in the field. so, if you harvest it, you have to remove it and discard it somewhere and kill those immature insects before they mature into adults.”



•Need materials with short pre-harvest intervals 
•Need materials of various modes of action 
•Need to rotate in a spray program! 
 

•In high risk crops, need to spray weekly or more often 
 

•Need local research on efficacy 

SWD Management 
Chemical Control 

Resistance Management will be critical, because: 
Many generations per year 

Many offspring (350) per female 

Presenter
Presentation Notes
Doug: “There are a couple of major issues that will influence management of spotted wing drosophila.  One it high risk of pesticide resistance in this species.  With the high number of generations (12-13 per season) and the high reproductive output per female), it will be relatively easy for this pest to develop resistance to insecticides.  It will therefore be critical to rotate among differing mode of action classes when selecting insecticides.  The second issue results from this species’ tendency to attack ripening fruit.  This is a time when most fruit growers would rather not spray, in order to prevent residues at harvest.  However, this will be the most critical time to control spotted wing drosophila, in order to prevent larvae in the fruit at harvest, with resulting breakdown of berries.  We need to develop a list of materials with short preharvest intervals, of differing modes of action.  PHIs of 3 days or less must be used.PyGanic, a natural product has been successful, but should not be used excessively during the season because of concerns for resistance development. An important management problem has been that this species attacks the fruit during final ripening, and can escape detection as grower think they have ended their spray season.” Pyganic 1.4 EC Malathion 8ECHannah: “Spinosyns have 3 day phi??? So were not often used ““OPs & pyrethroids have about 7 day residual control in West Coast trials”Weekly or bi weekly rotations between OP & pyrethroids (spinosyns also effective)Harvest fruit promptly : This issue should be kept in mind once SWD established in an area, since at times grape growers may leave berries in the vine to allow greater development of some harvest parameters. Burrack: “to harvest cleanly, remove all the fruit possible out of the field so there’s not a reservoir out there, and not leave that fruit in the field. so, if you harvest it, you have to remove it and discard it somewhere and kill those immature insects before they mature into adults.”



From 2014 Pest Management Guide to Horticultural and Forest Crops: 
http://pubs.ext.vt.edu/456/456-017/456-017.html 

Preharvest spray 

SWD Management 
Chemical Control – Commercial Blueberry 

Material Class Rate 
Entrust 80WP spinosyn 1.25-2.0 oz 
Delegate 25G spinosyn 3.0-6.0 fl oz 
Malathion 8F organophosphate 2.5 pt 
Imidan 70W organophosphate 1.5 lb 
Lannate SP carbamate 0.25-0.5 lb 
Mustang Max pyrethroid 4.0 oz 
Danitol 2.4EC pyrethroid 10.7-18.0 fl oz 
Asana XL pyrethroid 9.6 fl oz 
Brigade 10WSB pyrethroid 16.0 oz 
PyGanic 1.4EC  pyrethrins 64 fl oz 
Azera pyrethrins/azadirachtin (IGR)  2–3 pt 
Exirel diamide 13.5-20. fl oz 

Exirel received a state label for blueberries in Virginia on February 14, 2014 

Presenter
Presentation Notes
PyGanic, a natural product has been successful, but should not be used excessively during the season because of concerns for resistance development.An important management problem has been that this species attacks the fruit during final ripening, and can escape detection as grower think they have ended their spray season. Pyganic 1.4 EC Malathion 8ECHannah: “Spinosyns have 3 day phi??? So were not often used ““OPs & pyrethroids have about 7 day residual control in West Coast trials”Weekly or bi weekly rotations between OP & pyrethroids (spinosyns also effective)PMG: Harvest promptly and completely. Spray timing must be at least every 7 days in many cases. Rotate modes of action in order to delay the development of pesticide resistance. There is a 24(c) label for malathion 8F in blueberries allowing 2.5 pt for SWDSection 24(c) of the federal pesticide law, the Federal Insecticide Fungicide, and Rodenticide Act (FIFRA), provides for registration of a pesticide product as a Special Local Need (SLN).Special local need means an existing or imminent pest problem within a State for which the State lead agency, based upon satisfactory supporting information, has determined that an appropriate federally registered pesticide product is not sufficiently available.Under the authority of § 24(c) of FIFRA, states may register a new end use product for any use, or an additional use of a federally registered pesticide product, if the following conditions exist:There is a special local need for the use within the State. The use is covered by necessary tolerances (maximum amount of pesticide residue allowed in or on a food or feed commodity), exemptions or other clearances under the Federal Food, Drug and Cosmetic Act if the use is a food or feed use. Registration for the same use has not previously been denied, disapproved, suspended or cancelled by the U.S. EPA, or voluntarily cancelled by the registrant subsequent to issuance by U.S. EPA of a notice of intent to cancel that registration because of health or environmental concerns about an ingredient contained in the pesticide product, unless such denial, disapproval, suspension or cancellation has been superseded by subsequent action of the U.S. EPA. The registration is in accord with the purposes of FIFRA. 



Critical to use insecticides that have short PHI 
 PHI's of 0-3 days are generally acceptable 

From 2014 Pest Management Guide to Horticultural and Forest Crops: 
http://pubs.ext.vt.edu/456/456-017/456-017.html 

Preharvest spray 

SWD Management 
Chemical Control – Commercial Caneberry 

Material Class Rate PHI 
Entrust 80WP spinosyn 1.25-2.0 oz 1 d 
Delegate 25G spinosyn 3.0-6.0 fl oz 1 d 
Malathion 8EC organophosphate 2.0 pt 1 d 
Mustang Max pyrethroid 4.0 oz 1 d 
Brigade 10WSB pyrethroid 16.0 oz 3 d 
Asana XL pyrethroid 4.8-9.6 fl oz 7 d 
PyGanic 1.4EC  pyrethrins 64 fl oz 0 d 
Azera pyrethrins/azadirachtin (IGR)  2–3 pt 0 d 

Exirel is NOT labeled for caneberries in Virginia as of today 

Presenter
Presentation Notes
Doug: “Entrust and Delegate (the materials spinosad and spinetoram) are in the same class, the spinosyns.  Malathion is an organophosphate registered on grapes and berry crops.  Mustang Max, or zeta-cypermethrin, is a pyrethroid.  This and other pyrethoids are likely to be effective tools for us.  Beware of their ability to eliminate populations of beneficial arthropods.  PyGanic is a commercial name for pyrethrins.  While this is effective, resistance has been reported on the west coast, where it was used repeatedly for spotted wing.  The pyrethroids and pyrethrin share the same mode of action, and would not constitute a rotation.  Azera is a blend of two botanical insecticides, azadirachtin and pyrethrin.  The azadirachtin would lend an additional mode of action.  Organophosphates and pyrethroids would be expected to give the longest residual control.PyGanic, a natural product has been successful, but should not be used excessively during the season because of concerns for resistance development.”The pyrethrins are a pair of natural organic compounds normally derived from Chrysanthemum cinerariifolium that have potent insecticidal activity. Pyrethrins are neurotoxins that attack the nervous systems of all insects. When present in amounts not fatal to insects, they still appear to have an insect repellent effect. Pyrethrins are gradually replacing organophosphates and organochlorides as the pesticide of first choice. They are non-persistent, being biodegradable, and break down on exposure to light or oxygen. The chemical structure of pyrethrins inspired the production of a variety of synthetic insecticides called pyrethroids such as bifenthrin, permethrin, and cypermethrin.The active ingredient azadirachtin is found in commercial insect growth regulators. An important management problem has been that this species attacks the fruit during final ripening, and can escape detection as grower think they have ended their spray season. Pyganic 1.4 EC Malathion 8ECHannah: “Spinosyns have 3 day phi??? So were not often used ““OPs & pyrethroids have about 7 day residual control in West Coast trials”Weekly or bi weekly rotations between OP & pyrethroids (spinosyns also effective)http://www2.dupont.com/Production_Agriculture/en_US/assets/downloads/pdfs/K-09355.pdfPyrethrins boast several distinctions — low mammalian toxicity, high toxicity to abroad spectrum of insects at very low dosages and minor environmental impact. Commercial uses range from household to industrial insect control. Unfortunately, pyrethrins are costly and therefore are frequently formulated with a synergist (e.g., piperonyl butoxide) to reduce application rates. The rapid photodegradation of pyrethrins further limits their agricultural use. However, the desirable properties of natural pyrethrins encouraged scientists to synthesize economi- cal, sunlight-stable, chemically related compounds (pyrethroids) that would exhibit similarly favorable low mammalian toxicity and high insecticidal activity.PMG: Harvest promptly and completely. Spray timing must be at least every 7 days in many cases. Rotate modes of action in order to delay the development of pesticide resistance. Observe seasonal maximum number of applications: Danitol 2 applications, malathion 4 applications, bifenthrin 2 applications, Entrust and Delegate 6 applications. Season limits to product applied may also apply; check the labelThe botanical pyrethrin is listed – while this has the same mode of action as the pyrethroids, its shorter residual life should lessen its ecological impact (while also lessening residual life against stink bugs, however.)  Azera is a product with two botanicals, pyrethrin and azadirachtin.



A Request … 

 
 

To aid in proposal development, 
please send grower testimonials 
on SWD experience to: 
 

dgpfeiff@vt.edu  



 
             Causes Direct Injury to Caneberries 

Caneberry Pests: Japanese Beetle 

Presenter
Presentation Notes
Japanese beetle, Popillia japonica NewmanJapanese beetle is a key pest on primocane bearing varieties.  While this species will feed on conventional floricane-bearing varieties as well, the shift of the fruit maturation period into later season increases the availability of ripe fruit to the beetles.  Not only do the beetles find these fruit extremely attractive, but since the fruit are ripening, the grower is limited in chemical control tools by preharvest intervals.  One of the most effective materials for Japanese beetle is Sevin, but on caneberries there is a 7-day PHI, and this is unacceptable. Adults feed on uper canopy. More of a problem near pastures.



• Berry feeder 
• Timing makes control difficult 
• May need to spray late prebloom 
• Lower populations in years following 

drought 
 

Caneberry Pests: Japanese Beetle 



Primocane versus floricane: Effects 
on IPM? 

  Protracted bloom/fruit period 
Later bloom/fruit period 

Presenter
Presentation Notes
Primocane bearing raspberries produce primocanes that are capable of flowering and fruiting in the same year that they are produced.  Fruit appears for most primocanes in August with the exception of a few varieties that bear fruit in late July. Berries are then present until late September or until a hard frost or freeze. The yield per week is usually less than the yield obtained from the floricane fruiting varieties which has fruit earlier in the season but the extended fruiting season of the primocanes may make up for this loss. Also due to the later ripening the majority of the yield is affected by a different pest complex than are found on the floricane varieties. Primicane varieties are economically better to grow because unlike in the floricane varities, you don’t  have to prune out the floricanes you  just mow the entire plant down prior to shoot emergence. Mowing lowers costs and time spent on the plants. 



Material Rate PHI 
Sevin 80S 2 lb 7 d 
Sevin XLR 2 qt 7 d 
Aza-Direct 12.5-42 fl oz 0 d 
Assail 30SG 4.5-5.3 oz 1 d 
Actara 25WG 3 oz 3 d 
Surround 95WP 12.5-50 lb 0 d 

Insecticides for Japanese beetle 

Kaolin 
Organic 
Visible residues 



• Adults overwinter in weedy areas, and 
legumes such as alfalfa. 

• 3-4 generations per year in mid-Atlantic 
area 

 
 

Caneberry Pests: Tarnished plant bug 

Presenter
Presentation Notes
Tarnished plant bug (Lygus lineolaris). This pest may be present in economically important numbers. They feed on buds, blossoms, and developing berries which results in deformed fruit. To ripe fruit they cause sucking damage by disfiguring individual drupelets of a berry. Drupelets are the individual segments of a raspberry or blackberry.Cornell: Crumbly, small, misshapen fruit can have several causes, including Tarnished Plant Bug feeding, Raspberry Bushy Dwarf Virus, Tomato Ringspot Virus, or Poor Pollination. 1. A common cause for crumbly, misshapen fruit is feeding of Tarnished Plant Bug on flowers and developing fruit



Kills individual drupelets, small fruit 
Treat  when 1 TPB in every two flower clusters 

Caneberry Pests: Tarnished plant bug 



Prevent flowering weeds 
But do not mow flowering weeds while 
bramble fruit or blossoms are present 

Caneberry Pests: Tarnished plant bug 

Presenter
Presentation Notes
Cornell: Crumbly, small, misshapen fruit can have several causes, including Tarnished Plant Bug feeding, Raspberry Bushy Dwarf Virus, Tomato Ringspot Virus, or Poor Pollination. 1. A common cause for crumbly, misshapen fruit is feeding of Tarnished Plant Bug (Lygus lineolaris) on flowers and developing fruit



Caneberry Pests: Stink bugs 

Presenter
Presentation Notes
Stink Bugs (Hemiptera: Pentatomidae): CW from upper left: Brown SB Euschistus servus (Say), SB nymphs (BMSB?) Green SB Acrosternum hilare (Say), Dusky SB Euschistus tristigmus (Say)Stink bugs can do the same injury as TPB, and since they tend to invade fruit plantings in late season, when wild hosts are drying up, this may be a greater issue with primocane-bearing varieties.



Caneberry (and Blueberry) Pest: 
Brown Marmorated Stink Bug 

Presenter
Presentation Notes
BMSB on grape leaf, thenEggs, instarsHighly polyphagous, >300 hosts2 generations for VA50% loss of berries reported by a Virginia caneberry grower



Presenter
Presentation Notes
BMSB vs. spined soldier bug



Stink bug Injury to raspberry 

Presenter
Presentation Notes
In the image on the left, you can see feeding punctures an four sides of the drupelet, with collapse of the drupelet.  In the image on the right, you can see frass or feces of the stink bug, which in itself imparts a bad taste to the berry.



Green stink bug: Insertion of stylets -  



Insecticides for BMSB 
From 2014 Pest Management Guide to Horticultural and Forest Crops: 

http://pubs.ext.vt.edu/456/456-017/456-017.html 

Material Rate 
Actera 25WDG 3.0 oz 
Assail 30SG 4.5-5.3 oz 
Azera 2.0-3.0 pt 
Brigade 10WSB 8-16 oz 
Malathion 8F 2.0 pt 
Pyganic 1.4EC 64 fl oz 
Sniper 2 3.2-6.4 fl oz 



 
             

Raspberry 
crown borer 

Borers: Cause indirect injury to canes 

Wash. St. Univ. 

Rednecked 
cane borer 

Raspberry cane borer  

Col. St. Univ. 

Presenter
Presentation Notes
Raspberry crown borer Pennisetia marginata (Harris) (Sesiidae)		Rednecked cane borer Agrilus ruficollis (F.) (Buprestidae)		Raspberry cane borer Oberea bimaculata (Olivier) (Cerambycidae)Raspberry crown borer: In fall the young larva spins down to the crown, where it overwinters in a hibernaculum. It spends the winter in the crown of the plant, near the soil line, and won’t be removed during pruning. In the spring it tunnels into the cambium. Cracks develop at this site, from which reddish brown frass is produced in April. In summer, the larva ascends into a cane, girdling it a few inches above the soil surface, and causing it to wilt and break. Young larvae are restricted to the cambium, circling the cane 3-4 times in a close spiral, girdling the primocane, and producing gall-like swellings. Cultural control: infested canes and crowns should be removed and destroyed. Eliminating nearby wild brambles also reduces infestations.Rednecked cane borer; Adults are present from May to August, or late April to early June, depending on the region. Females lay white spherical eggs on the trunk. Larvae exit the egg directly into the plant, never becoming exposed, and so are impervious to sprays. Larvae are white and legless, with a flattened head (the family is often called flatheadeded borers). Larvae winter in the cane, and in March create a pupal chamber. The pupa is formed in late April. The pupal period lasts 20-40 days. When the adult leaves the pupal skin, it remains in the tunnel for about 10 days before chewing a D-shaped emergence hole. Adults feed on foliage for several days before beginning oviposition. Cultural control: Remove galled canes in dormant season or early spring.This is most effective if nearby wild hosts are eliminated, and also more effective in open settings (wild brambles in nearby woods provide a source of wild beetles).Raspberry Cane Borer:  It’s pronotum is orange but it’s not likely to be confused with rednecked cane borer because at ½ inch long it’s twice the length of the buprestid.  Also the antennae are much longer. sometimes referred to as cane girdler, lays an egg in a d-shaped hold (below center) cut near the tip of primocanes, then girdles the cane both above and below the egg (below left). This causes the primocane tips to wilt in early summer, and in some instances, to break. Cultural control: Wilting canes or those with girdling should be destroyed. If pruning occurs within a few days of the onset of wilting, only a small amount of additional shoot need be removed.



Other 
Aphids 
Thrips 
Mites 

Presenter
Presentation Notes
Various secondary pests can be induced to outbreak status by broad spectrum insecticides.  These include mites, aphids, thrips, leafminers and others. 



Insect Management in Blueberries 

Presenter
Presentation Notes
There are three main species of blueberries, lowbush, grown in New England and Canada, highbush, grown as a shrub in the northeast and mid-Atlantic states, and rabbiteye blueberry, grown in the south.



Cranberry Fruitworm Cherry Fruitworm 
Blueberry Pests: Fruitworms 

Feeding damage: Both cause shrunken and prematurely blue berries  

Cranberry fruitworm: Webbing 
and frass--‘Messy’ 

Cherry fruitworm: 
little webbing, No frass 

Presenter
Presentation Notes
Many growers experience few problems with blueberry, but there can be severe problems that crop up.  The cranberry fruitworm in an internal feeder in blueberries, and can cause significant loss of fruit. There is frass and webbing around the infested berries.From LSU:http://www.lsuagcenter.com/en/crops_livestock/crops/blueberries/pests/CranberryFruitWorm.htmThe cranberry fruitworm is one of the most serious pests of blueberries in the eastern United States. Some fields have suffered 50 percent to 75 percent losses of fruit. Damaged berries are covered with brown sawdust-like frass and usually webbed together with silk. The frass fills the tunnels in the berries that cling to the silk webbing, producing very messy feeding sites, which easily distinguish cranberry fruit worm damage from cherry fruitworm damage. Infested berries may be harvested and packaged without detection, resulting in consumers finding larvae in packaged berries. Cherry fruitworm is also an internal feeder, but the injury looks different because this no accumulation of frass and webbing. The life history and control for these two species is similar and they can be treated together.  A single petal fall spray is usually sufficient.Control:Cultural Control: Elimination of weeds and trash around plants helps by cutting down on overwintering protection for fruitworm cocoons.Mechanical Control: Cranberry fruitworm was effectively controlled in the past by picking off infested berries, which are easily detected because of the webbing and their early ripening. This method is still practical in small plantings with light infestations. Insecticide Control: Clean cultivation will reduce the population of cranberry fruitworm within a field significantly, but insecticide treatments may still be needed to achieve satisfactory control of this pest. In order to prevent damage by cherry fruitworms, two applications of a residual pesticide are usually needed during the adult's flight period in the spring. Sprays applied against the cranberry fruitworm and plum curculio should also give adequate control of cherry fruitworms. 

http://www.virginiafruit.ento.vt.edu/Blueberryfruitworms.html
http://www.virginiafruit.ento.vt.edu/Blueberryfruitworms.html


Material Rate PHI 

Intrepid 2F 10-16 fl oz 7 d 

Entrust 80W 1.25-2 oz 3 d 

Diazinon 50W 1 lb 7 d 

Sevin XLR Plus 1-2 pt 7 d 

Dipel ES 1-4 pt 0 d 

Esteem 35WP 5 oz 7 d 

Delegate 25WG 3-6 oz 3 d 

Malathion 8F 1.5-2.5 pt 1 d 

Assail 30SG 4.5-5.3 oz 1 d 

Asana XL 4.8-9.6 fl oz 14 d 

Insecticides for fruitworm complex 



NCSU, USDA 

Blueberry Pests: Blueberry Maggot 

Presenter
Presentation Notes
The last pest poses some questions for us.  Blueberry maggot is a true fruit fly, related to apple maggot.  The larvae lacks a head capsule and feeds inside the fruit.  The adults are black and white with banded wings.  This pest is important in New England blueberry production, and has caused losses in North Carolina.  So far it has not been an issue in Virginia blueberry plantings.  There are visual traps with olfactory supplements that can be used for monitoring of this species. Blueberry Maggot, Rhagoletis mendax Curran



Insecticides for blueberry maggot 
Material Rate PHI 
Entrust 80W 1.25-2 oz 3 d 
Imidan 70W 1.5 lb 3 d 
Surround 95WP 12.5-50 lb 0 d 
Danitol 2.4EC 10.7-18 fl oz 21 d 
Delegate 25WG 3-6 oz 3 d 
Sevin XLR Plus 1-2 pt 7 d 
Malathion 8F 1.5-2.5 pt 1 d 
Assail 30SG 4.5-5.3 oz 1 d 
Asana XL 4.8-9.6 fl oz 14 d 
Entrust 80W 1.25-2 oz 3 d 



Blueberries: Plum curculio 

©Rutgers Univ. ©Univ. Minn. 

Presenter
Presentation Notes
Plum curculio, Conotrachelus nenuphar (Herbst)Lower right image-PC larva in plumPlum curculio is a late spring pest of blueberries. The adult females feed on and lay eggs into the developing fruits. After hatching, the larvae tunnel in and feed on the berries. Damaged berries will shrivel and fall off prematurely. The adult beetle has a mottled brown and gray color and has a long snout. The 1/5-inch beetles are active primarily at night and readily drop to the ground if disturbed. There is a single generation per year.Starting at petal fall and for the next two to three weeks, watch for plum curculio and their damage to the berries. Initial damage usually begins when the nighttime low temperatures begin to exceed 60°F. Generally, when plum curculio is a problem, insecticide sprays are needed for control. Malathion can be used for plum curculio control on blueberries. Observe all preharvest restrictions with these pesticides.Plum curculio Monitoring: Shake branches over a sheet. Examine fruit for fresh injury, especially on borders adjacent to woodlands. Control: Two applications of a contact insecticide usually necessary (Milholland & Meyer 1984); first when adults begin to return to field; second timed to end of migration period, when max. temps. reach 32oC (90oF) (Milholland & Meyer 1984). Imidan is very effective. Rutgers:Feeding by the larvae causes fruit to develop prematurely and fall off the bush. Mature larvae exit the fruit to pupate in the ground, and become an adult in July and August. If berries are picked before they drop, PC larvae can contaminate harvested fruit.Monitoring and Control. To monitor PC populations, scout for the semi-circular scars on the fruit. Sampling should be biased towards field edges or infields that border woods and hedgerows. PC infestations are more common in weedy fields and those with sod middles. This pest is more of a problem on early maturing varieties. No threshold has been established, so treatment is mainly based on past history and an estimate of damage to fruit.



“Float like a butterfly, 
Sting like a bee. 

The hands can’t hit 
what the eyes can’t see.”  

Muhammad Ali 

“You can teach a 
congressman 

almost as much as 
you can teach a 

flea.” 
Mark Twain 

“If you think you're too small 
to make a difference, try 

sleeping with a mosquito” 
Dalai Lama 

Famous Entomologists 
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