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Representative table from the Spray Bulletin
for Commercial Tree Fruit growers showing 
insect and mite control options for apple
orchards at Petal Fall



Potential Insect and Mite Pests of Pome and Stone Fruit

Pome Fruit 

Pest group # of species

Aphids 3

Leafhoppers 2

Moths (larvae) 8

Flies (larvae) 1

Beetles 2

True bugs 3+

Scale insects 1

Sawfly 1

Thrips 1

Spider mites 2

Total 24

Stone Fruit 

Pest group # of species

Aphids 2

Moths (larvae) 3

Beetles 2

True bugs 4+

Scale insects 2

Thrips 1

Total 14



Direct vs Indirect Pests of Pome and Stone Fruit

Crop # of direct pests # of indirect pests

Pome fruit 15 9

Stone fruit 8 5

Direct pests attack the fruit
Indirect (or secondary) pests attack

the leaves, branches, or trunk



0

5

10

15

20

25

30

35

40

0

5

10

15

20

25

30

35

40

Average percentage of fruit with deep
entries from internal-feeding larvae

Total number of live codling moth 
larvae found in fruit

What can happen if a grower doesn’t manage orchard insect pests?

“Comparison of products for control of first generation codling moth in apples, 2020”



My role is to assist growers with managing insect and mite pests 
via educational Extension programming that is informed by

my research and that of colleagues at other institutions 

Extension

Off-season Extension meetings In-season Extension meetings



https://blogs.ext.vt.edu/tree-fruit-pest/

Codling moth Oriental fruit moth

Tufted apple budmoth Peachtree borer

Traps baited with pheromone lures 
monitored weekly throughout

the growing season 

Extension

https://blogs.ext.vt.edu/tree-fruit-pest/


https://blogs.ext.vt.edu/tree-fruit-pest/

Extension

https://blogs.ext.vt.edu/tree-fruit-pest/


• Annual revisions to Pest Management Guides
• E-mail and telephone consultations  
• Outreach activities and presentations



Research

Annual research station trials evaluating the effectiveness
of individual insecticides and insecticide programs are 

critical to informing recommendations to growers



Grad students, summer students, colleagues



Applied ecology and behavior of 
pest and beneficial species that

is relevant to fruit protection

• Alternative tactics
• Monitoring tools
• Insect biology
• Biological control





Brown marmorated stink bug (BMSB) and prospects for 
its biological control via a non-native egg parasitoid



BMSB is also a significant nuisance pest



Current distribution and pest status of BMSB in the USA

from StopBMSB.org, updated 3/4/2020



Moves into crops throughout the season from nearby wild host plants, 
and from these plants to buildings during its autumn dispersal 

Apple orchards in Frederick County, VA 
adjacent to unmanaged woodlands



How to suppress BMSB populations
throughout the landscape to reduce 
its impacts on crop producers and 
owners of homes and businesses?



Biological control can help achieve this goal

Biological control: The actions of natural enemies on pest populations

Predators
(feed on insects)

Parasitoid wasps
(lay eggs in insects)



Invasive insects typically arrive in a new area without the 
biocontrol agents that suppress them in the native range

Native predators and parasitoids
in the USA do attack BMSB, 

but so far at in sufficient levels 



Samurai wasp
• native to Asia
• effective BMSB egg parasitoid
• 1st USA detection in 2014



Current distribution of BMSB Current distribution of Samurai wasp



Much interest in tracking the spread of Samurai wasp and its impact on BMSB in the USA

Current distribution of BMSB Current distribution of Samurai wasp



Where are BMSB and its egg masses in the tree canopy?
Where is the Samurai wasp? How to sample for Samurai wasp?

Vertical transects of BMSB
pheromone traps

Felled and inspected the foliage of BMSB host trees for egg masses



BMSB captures increased with 
increasing trap elevation

Most BMSB egg masses
in mid-canopy

Samurai wasp detected only
from mid- and upper-canopy

Quinn, NF, EJ Talamas, TC Leskey, and JC Bergh. 2019. Vertical sampling in tree canopy for Halyomorpha halys
life stages and its egg parasitoid, Trissolcus japonicus. Environmental Entomology 48: 173-180



Quinn, NF, EJ Talamas, TC Leskey, and JC Bergh. 2019. Sampling methods for adventive Trissolcus japonicus 
in a wild host tree of Halyomorpha halys. Journal of Economic Entomology 112: 1997-2000 
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Our recent and on-going research on Samurai wasp,
using yellow traps as a sampling tool

1. Do tree species or habitat type affect Samurai wasp detections?
2. What is the relationship between captures of BMSB and Samurai wasp?
3. Do chemical stimuli associated with BMSB increase Samurai wasp captures?
4. Can we promote the establishment of Samurai wasp in Virginia? 



Our recent and on-going research on Samurai wasp,
using yellow traps as a sampling tool

Optimize the efficiency and effectiveness of Samurai wasp surveillance, 
toward a better understanding of its spread and abundance, its impact 

on BMSB populations, and its establishment throughout Virginia 


