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  Invasive	
  Insect	
  Pests	
  Of	
  Fruit	
  In	
  Eastern	
  New	
  York	
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Apple	
  maggot,	
  Rhagole(s	
  pomonella	
  (Wash,	
  1867)	
   	
  TephriCdae;	
  Diptera	
  

European	
  red	
  mite,	
  Panonychus	
  ulmi,	
   	
  Acari:	
  Tetranychidae 	
  	
  

Grape	
  berry	
  moth,	
  Lobesia	
  botrana	
  ([Dennis	
  &	
  Schiffermuller]) 	
  Tortricidae;	
  Lepidoptera	
  

Japanese	
  beetle,	
  Popillia	
  japonica	
  	
  Newman,	
   	
  Scarabaeidae;	
  Coleoptera	
  

Oriental	
  fruit	
  moth,	
  Grapholita	
  molesta	
  (Busck)	
   	
  Tortricidae;	
  Lepidoptera	
  

Oystershell	
  scale,	
  Lepidosaphes	
  ulmi	
  (Linnaeus)	
   	
  Diaspididae;	
  Hemiptera	
  

Pear	
  psylla,	
  Cacopsylla	
  pyricola	
  Foerster, 	
  Homoptera:	
  Psyllidae	
  

Rose	
  leaTopper,	
  Edwardsiana	
  rosae	
  (Linnaeus)	
   	
  Cicadellidae;	
  Homoptera	
   	
  	
  

San	
  Jose	
  scale,	
  Quadraspidiotus	
  perniciosus	
  (Comstock)	
   	
  Diaspididae;	
  Hemiptera	
  



Historical	
  Invasive	
  Insect	
  Pests	
  Of	
  Fruit	
  In	
  Eastern	
  New	
  York	
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Factors	
  ContribuDng	
  to	
  Invasive	
  Insect	
  Success	
  
	
  
•  Size	
  of	
  the	
  introduced	
  populaDon	
  (the	
  larger	
  the	
  number,	
  the	
  higher	
  
the	
  probability	
  of	
  establishment).	
  

•  Aggressiveness	
  (how	
  well	
  it	
  out	
  competes	
  naCve	
  species)	
  

•  Many	
  generaDons	
  (producing	
  high	
  populaCons)	
  

•  Rapid	
  dispersal	
  and	
  overwintering	
  success	
  

•  Ecological	
  niche	
  with	
  suitable	
  climate	
  and	
  available	
  food	
  	
  

•  Absence	
  of	
  natural	
  enemies	
  (parasites	
  and	
  predators)	
  



•  The	
  SpoIed	
  Lanternfly,	
  Lycorma	
  delicatula	
  (White),	
  is	
  a	
  planthopper	
  orinaCng	
  from	
  China,	
  
Korea,	
  India,	
  Vietnam,	
  and	
  parts	
  of	
  eastern	
  Asia.	
  

•  On	
  Sept.	
  22,	
  2014,	
  the	
  Pennsylvania	
  Department	
  of	
  Agriculture,	
  in	
  cooperaCon	
  with	
  the	
  
Pennsylvania	
  Game	
  Commission,	
  confirmed	
  the	
  presence	
  the	
  Spoced	
  Lanternfly	
  in	
  Berks	
  
County,	
  PA.	
  

•  It	
  is	
  an	
  invasive	
  insect	
  in	
  Korea	
  where	
  it	
  was	
  introduced	
  in	
  2006	
  and	
  since	
  has	
  aIacked	
  25	
  
plant	
  species	
  which	
  also	
  grow	
  in	
  Pennsylvania.	
  In	
  the	
  U.S.	
  it	
  has	
  the	
  potenCal	
  to	
  greatly	
  
impact	
  >70	
  plant	
  host	
  species	
  including	
  grape,	
  apple,	
  pine	
  and	
  stone	
  fruit.	
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New	
  Pest	
  Update:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Spoced	
  Lanterfly.	
  Hemiptera:	
  Fulgoridae 

•  Adults	
  appear	
  in	
  July	
  &	
  
moves	
  to	
  Tree	
  of	
  Heaven	
  
(Ailanthus	
  al(ssima)	
  	
  

•  Uses	
  Tree	
  of	
  heaven	
  for	
  
egg	
  laying	
  beginning	
  in	
  
October.	
  

Adult	
  SLF	
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•  Nymphs	
  hatch	
  from	
  Late	
  April	
  to	
  early	
  May	
  egg	
  masses	
  laid	
  on	
  smooth	
  bark,	
  stone,	
  
and	
  other	
  verCcal	
  surfaces.	
  Nymphs	
  climb,	
  feed	
  and	
  fall	
  repeatedly	
  onto	
  host	
  plants.	
  

•  Nymphs	
  complete	
  four	
  immature	
  stages.	
  The	
  first	
  stage	
  is	
  black	
  with	
  white	
  spots	
  and	
  
wingless.	
  	
  

•  As	
  it	
  grows,	
  the	
  Spoced	
  Lanternfly	
  will	
  start	
  to	
  develop	
  red	
  patches	
  in	
  addiCon	
  to	
  the	
  
white	
  spots.	
  	
  Nymphs	
  spread	
  from	
  the	
  iniCal	
  site	
  by	
  crawling	
  and	
  feeding	
  on	
  woody	
  
and	
  non-­‐woody	
  plants.	
  

New	
  Pest	
  Update:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Spoced	
  Lanterfly.	
  Hemiptera:	
  Fulgoridae 

Fall/	
  Winter	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Spring 	
   	
   	
   	
   	
   	
  Early	
  Summer	
  



DistribuDon	
  in	
  PA	
  
7	
  Townships	
  in	
  Berks	
  County	
  





6	
  Township	
  self	
  assessment	
  for	
  
all	
  life	
  stages	
  of	
  SLF	
  using	
  PA	
  
Dept	
  of	
  Ag.	
  Form	
  below.	
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Target	
  adults	
  in	
  mid-­‐late	
  September	
  prior	
  to	
  egg	
  laying	
  &	
  nymphs	
  as	
  they	
  hatch	
  	
  
•  Removal	
  of	
  egg	
  masses	
  from	
  bark	
  

•  Trunk	
  applicaCons	
  of	
  Dinotefuran	
  (Safari,	
  Scorpion,	
  Venom)	
  	
  
•  Systemic	
  insetcicide	
  acCvity	
  kills	
  insects	
  as	
  they	
  feed	
  on	
  sap	
  

New	
  Pest	
  Update:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  SpoIed	
  Lanterfly:	
  	
  Management 

SLF	
  	
  Eggs	
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SpoIed	
  Wing	
  Drosophila 



Crops	
  at	
  Highest	
  Risk 
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•  Raspberries,	
  blackberries,	
  and	
  blueberries	
  
	
  
•  Fall-­‐bearing	
  and	
  late	
  maturing	
  varieDes	
  
	
  
•  Day-­‐neutral	
  strawberry	
  varieDes	
  
	
  
•  Late	
  season	
  tart	
  and	
  sweet	
  cherries	
  	
  
	
  
•  Thin-­‐skinned	
  grapes	
  (Pinot	
  Noir:	
  Dejon	
  Clones)	
  

•  Cracked	
  or	
  damaged	
  fruit.	
  



Development	
  Range	
  
10d	
  –	
  4	
  weeks	
  	
  







Alternate	
  hosts	
  for	
  SWD 

Hudson Valley Research Laboratory 

Rubus	
  allegheniensis	
  -­‐	
  Blackberry	
  



An invasive shrub, Tartarian honeysuckle is a native of eastern Asia 
and was first introduced into North America as an ornamental in 1752.  
SWD was found to be highly attracted to the fruit, and infestations in 
L. tartarica were noticed before infestation in cultivars.  	



Tartarian	
  Honeysuckle	
  (Lonicera	
  tatarica)	
  	
  



SEASONAL	
  PHENOLOGY	
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Credit:	
  Greg	
  Loeb	
  Lab,	
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  NY	
  	
  	
  



•  SWD ovipositional preference in pre-ripened grape varieties.   
•  Allowed 48 hours to oviposit. 

•  Non-Choice Test 

•  Grapes varieties 
placed in 
individual 
containers. 

•  5 female SWD 

Grape	
  Variety	
  Preference	
  Study:	
  	
  SWD 

Hudson Valley Research Laboratory 



•  Male	
  and	
  Female	
  flies	
  were	
  introduced	
  to	
  fruit,	
  and	
  allowed	
  48	
  hours	
  to	
  
oviposit	
  before	
  they	
  were	
  removed	
  and	
  eggs	
  were	
  counted.	
  	
  	
  

	
  
•  Each	
  fruit	
  was	
  isolated	
  with	
  5	
  male	
  and	
  5	
  female	
  SWD	
  adults.	
  

Grape	
  Variety	
  Preference	
  Study:	
  	
  SWD 

Hudson Valley Research Laboratory 



•  SWD	
  oviposiConal	
  preference	
  in	
  healthy	
  grape	
  varieCes.	
  	
  All	
  grapes	
  
placed	
  in	
  same	
  container.	
  	
  40	
  SWD	
  adults	
  introduced	
  and	
  allowed	
  
48	
  hours	
  to	
  oviposit.	
  

Grape	
  Variety	
  Preference	
  Study:	
  	
  SWD 

Hudson Valley Research Laboratory 



Grapes collected and analyzed from an Ulster County vineyard indicated 
that Pinot Noir is indeed at high risk of SWD infestation.	



Mariafeld	



Grape	
  Variety	
  Preference	
  Study:	
  	
  SWD 

Hudson Valley Research Laboratory 



•  Vineyard with P115 with 100%  injury of cluster with >90% 
berry infestation / cluster. 

Pinot Noir 115 var. 

Grape	
  Variety	
  Preference	
  Study:	
  	
  SWD 

Hudson Valley Research Laboratory 



Monitoring 
•  Whole wheat bread dough (fermenting bait) 

-water, sugar, yeast, whole wheat, apple cider 
vinegar (ACV) 
"

•  Drowning solution of ACV "

J.	
  Carroll	
  



SWD Population over Time: Orange	


Orange County SWD Trapping	



•  First Capture: June 17 (5 SWD, 4 Male, 1 Female)	


•  Largest Capture: September 23 	


•  (446 SWD, 233 Male, 213 Female)	





Class	
   IRAC	
  Code	
   Examples	
   SWD	
  Efficacy	
  

Organophosphates	
   1B	
   Malathion	
   Excellent	
  to	
  good	
  

Pyrethroids	
   3A	
   Brigade,	
  Danitol,	
  
Mustang	
  Max	
  

Excellent	
  

Spinosyns	
   5	
   Delegate,	
  Entrust	
   Excellent	
  to	
  good	
  

NeonicoCnoids	
   4A	
   Assail	
   Good	
  to	
  poor	
  

Carbamates	
   1A	
   Sevin	
   Good	
  to	
  poor	
  

Diamide	
   28	
   Exirel*	
   Excellent	
  to	
  good	
  

*Just	
  received	
  EPA	
  label	
  for	
  blueberries,	
  not	
  raspberries	
  

*Just	
  received	
  EPA	
  label	
  for	
  blueberries,	
  not	
  raspberries	
  

CLASSES	
  OF	
  SWD	
  INSECTICIDES 

Credit:	
  Greg	
  Loeb	
  Lab,	
  NYSAES	
  Geneva,	
  	
  NY	
  	
  	
  



Survey	
  on	
  insecDcide	
  efficacy	
  against	
  SWD,	
  collated	
  by	
  
	
  Rufus	
  Isaacs,	
  MSU	
  -­‐	
  	
  November,	
  2013	
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Effect	
  of	
  Rain	
  on	
  Some	
  Common	
  InsecCcides	
  
From	
  Rufus	
  Isaacs,	
  MSU	
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c

CulCvar:	
  ‘Bluecrop’	
  
	
  
Treatments:	
  4	
  wk	
  spray	
  program	
  
	
  	
  	
  	
  	
  	
  -­‐Alternate	
  Delegate	
  &	
  Assail	
  
	
  	
  	
  	
  	
  	
  -­‐Delegate	
  &	
  Assail	
  plus	
  sugar	
  
	
  
Plot	
  size:	
  2	
  rows,	
  32	
  bushes	
  
	
  
Replicates:	
  4	
  
	
  
2	
  lbs.	
  sugar	
  /	
  100	
  gal.	
  water	
  

Enhancing	
  Mortality	
  with	
  Sugar	
  

Credit:	
  Greg	
  Loeb	
  Lab,	
  NYSAES	
  Geneva,	
  	
  NY	
  	
  	
  



Effect	
  of	
  Rain	
  on	
  Some	
  Common	
  InsecCcides	
  
From	
  Rufus	
  Isaacs,	
  MSU	
  

African	
  Fig	
  Fly,	
  	
  Zaprionus	
  indianus	
  Gupta	
  	
  	
  	
  



Effect	
  of	
  Rain	
  on	
  Some	
  Common	
  InsecCcides	
  
From	
  Rufus	
  Isaacs,	
  MSU	
  

African	
  Fig	
  Fly,	
  	
  Zaprionus	
  indianus	
  Gupta	
  	
  	
  	
  

•  IntroducDon:	
  The	
  fig	
  fruit	
  fly	
  is	
  naCve	
  to	
  tropical	
  Africa,	
  
but	
  has	
  been	
  found	
  in	
  South	
  America,	
  including	
  Brazil	
  in	
  
1999	
  (Vilela	
  1999).	
  	
  

•  Central	
  Florida	
  on	
  26	
  July,	
  2005,	
  Virginia	
  and	
  Mississippi	
  
in	
  2012.	
  	
  

•  In	
  apple	
  cider	
  baited	
  traps	
  Zaprionus	
  indianus	
  Gupta	
  
were	
  found	
  in	
  Milton,	
  NY	
  on	
  4	
  September,	
  2012	
  and	
  
August	
  2014.	
  	
  



Effect	
  of	
  Rain	
  on	
  Some	
  Common	
  InsecCcides	
  
From	
  Rufus	
  Isaacs,	
  MSU	
  

African	
  Fig	
  Fly,	
  	
  Zaprionus	
  indianus	
  Gupta	
  	
  	
  	
  

•  DescripDon:	
  A	
  striking	
  pair	
  of	
  white	
  stripes	
  from	
  the	
  	
  
	
  antennae,	
  dorsally	
  along	
  disCncCve	
  red	
  eyes	
  to	
  the	
  end	
  of	
  the	
  	
  
	
  thorax	
  with	
  two	
  black	
  lines	
  bordering	
  each	
  white	
  stripe.	
  

•  	
  The	
  body	
  is	
  yellow	
  in	
  color	
  approximately	
  3.5	
  mm	
  in	
  length	
  	
  
	
  
•  Development	
  Cme	
  is	
  approximately	
  19	
  days	
  from	
  egg	
  to	
  adult.	
  	
  	
  

•  The	
  African	
  fig	
  fruit	
  fly	
  are	
  capable	
  of	
  producing	
  numerous	
  
generaCons	
  in	
  a	
  season.	
  

	
  



Effect	
  of	
  Rain	
  on	
  Some	
  Common	
  InsecCcides	
  
From	
  Rufus	
  Isaacs,	
  MSU	
  

African	
  Fig	
  Fly:	
  	
  	
  Crops	
  at	
  Risk	
  

•  Damage:	
  Predominately	
  to	
  citrus	
  and	
  grape	
  

•  Hudson	
  Valley:	
  	
  	
  
•  4	
  AFF	
  in	
  2012	
  
•  0	
  AFF	
  in	
  2013	
  	
  
•  3	
  AFF	
  in	
  2014	
  

•  Reports	
  from	
  Rutgers,	
  NJ	
  of	
  wine	
  grape	
  injury	
  
independent	
  of	
  SWD	
  injury.	
  

•  Not	
  yet	
  a	
  threat	
  in	
  NY	
  
	
  



•  Insecticides are presently the primary 
method of control for SWD"

•  Consider rotating insecticide IRAC classes 
every 10-14 days to maintain insecticide 
susceptibility"

•  Consider the weather forcasts and 
insecticide to maintain residual activity"

•  Sugar may increases efficacy of some 
insecticides"

SUMMARY 
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Managing the Brown Marmorated Stink Bug, Halyomorpha halys (Stål) !
in New York State 



	
  
Brown	
  Marmorated	
  SDnk	
  Bug,	
  Halyomorpha	
  halys	
  

Overview	
  
	
  

•  Brown Marmorated Stink Bug first detected in 
Allentown, PA in 1998, confirmed in 2001. 

•  First NY BMSB confirmed in 2007 
  Hudson Valley in December of 2008. 

•  Economic injury caused by BMSB in the mid-
Atlantic occurred in commercial apple in 2009 

•   Extensive injury in 2010 causing 37 million dollars 
in pome fruit damage. 
 
•  Economic damage to apple on three Hudson 

Valley Farms in Ulster and Orange Counties in 
2012. 

 



	
  
Brown	
  Marmorated	
  SDnk	
  Bug,	
  Halyomorpha	
  halys	
  

Overview	
  
	
  

•  Initial observations in 2012 suggest that BMSB presence in wine 
grapes after harvest does not affect wine taste and scent. 

•  While there is a distinct taint in freshly crushed juice, the taint does 
not appear to be stable after the fermentation and bottling process. 

• Feeding on berries causes a necrosis and shriveling. 

•  Adults lay eggs in late spring; population dynamics in vineyards 
appear to be affected by which hosts are nearby. 







Photo	
  by	
  David	
  J.	
  Shetlar	
  
Ohio	
  State	
  University	
  

Key	
  features	
  of	
  the	
  brown	
  marmorated	
  sDnk	
  bug	
  	
  
Halyomorpha	
  halys	
  

2	
  sets	
  of	
  4	
  
Cream	
  colored	
  dots	
  on	
  thorax	
  	
  	
  

Wing	
  pads	
  &	
  
Legs:	
  
light	
  &	
  dark	
  banding	
  

Antenna:	
  
light	
  &	
  dark	
  
banding	
  



BMSB	
  Presence	
  	
  
December	
  2014	
  

	
  



Brown	
  Marmorated	
  SDnk	
  Bug:	
  	
  	
  	
  Host	
  Plants	
  -­‐	
  Food	
  for	
  Success	
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•  Conduct State-wide Trap Monitoring of BMSB in NY 

Hudson Valley Research Laboratory 

Developing	
  Pest	
  Thresholds	
  for	
  Managing	
  the	
  Invasive	
  Brown	
  Marmorated	
  SCnk	
  Bug,	
  
Halyomorpha	
  halys	
  (Stål):	
  (Pentatomidae)	
  In	
  NY	
  Tree	
  Fruit.	
  

•  12 Cooperators 
•  NYSAES 
•  WNY LOFT  
•  ENY Hort.  
•  HVRL Staff 

•  40 Traps 
•  20 Farms 
•  14 Counties 



NYS	
  BMSB	
  Trap	
  LocaCons:	
  2014	
  
	
  Tree	
  Fruit,	
  Vegetable	
  /	
  Sweet	
  Corn,	
  Grape	
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•  20	
  Trap	
  Sites	
  in	
  	
  
14	
  NYS	
  counCes	
  

•  7	
  Sites	
  @	
  
Threshold	
  

In	
  	
  3	
  NY	
  CounCes	
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Partnered	
  with	
  EEDMaps	
  to	
  
extend	
  outreach	
  

•  Early	
  DetecCon	
  &	
  DistribuCon	
  
Mapping	
  of	
  Invasive	
  Insects	
  

•  Provide	
  regional	
  and	
  naCon	
  
invasive	
  species	
  tracking	
  

•  Provide	
  customized	
  data	
  
outputs	
  for	
  threshold	
  
development	
  

By	
  County:	
  Weekly	
  update	
  	
  
	
  Trap	
  data	
  per	
  county	
  
	
  Presence	
  in	
  degrees	
  of	
  risk	
  
	
  Threshold	
  levels	
  

BMSB	
  Management	
  Threshold:	
  CommunicaDon	
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BMSB	
  Management	
  Threshold:	
  CommunicaCon	
  

•  Employed	
  a	
  10	
  Adult	
  /	
  Trap	
  Threshold	
  

•  Subscribed	
  growers	
  to	
  receive	
  email	
  Internet	
  based	
  
link	
  for	
  BMSB	
  mgt.	
  recommendaCons	
  weekly	
  

•  Worked	
  with	
  CCE	
  to	
  broaden	
  outreach	
  to	
  apple	
  and	
  
vegetable	
  growers	
  with	
  threshold	
  
recommendaCons	
  

•  Data	
  was	
  entered	
  into	
  a	
  NYS	
  map	
  to	
  disseminate	
  
BMSB	
  data	
  using	
  county-­‐wide	
  thresholds	
  



Thank	
  You	
  

Technical	
  staff	
  and	
  assistants	
  
Support:	
  NYS	
  Ag	
  &	
  Mkts,	
  ARDP,	
  NEIPM,	
  EDDMaps,	
  HATCH,	
  Bayer,	
  Dow,	
  	
  

	
   	
  Nichino,	
  Syngenta,	
  Gowan	
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