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Pesticide Safety Review 
Martha Sylvia 

Entomology Lab 
Cranberry Station  

UMass Amherst 

Pesticide Safety Training 2012 



1.   How to Keep Safe 
2.   Know your products 
3.   PPE Review 
4.   Acute Toxicity vs. Chronic Toxicity 
5.   Heat Stress  

6.  Licensing and Certification 
•  MDAR and WPS 

7.  Label Review 
8.  Resistance Management 
9.  Update on New Insecticides 
10.  Winter Moth 



MDAR 

Massachusetts Department  
of Agricultural Resources  
 Made up of 9 bureaus  including 

dairy, land use and animal health  
 Includes Pesticide Bureau 



MDAR 

MA Department of Agricultural Resources 
FIVE Divisions: 
  ADMINISTRATION 

  AGRICULTURAL MARKETS 

  ANIMAL HEALTH  

  CROP AND PEST SERVICES 

  AGRICULTURAL CONSERVATION and TECHNICAL 
ASSISTANCE 



MDAR- Pesticide Program 
DIVISION OF CROP AND PEST SERVICES  

Crop Inspectional Services 
  Apiary Inspections – Al Carl 
Pesticide Program 
  Protects public health and the environment by 

licensing individuals who apply pesticides 
  Protects the public drinking water supply 
  Provides guidelines for the mixing, loading, 

storage, and disposal of pesticides  
  Registers chemicals used in MA 



MDAR - Pesticide Program 

 Pesticide Licensing 
– Private Applicators Certification 
– Allows use of restricted use pesticides 

 Pesticide Enforcement - Inspections 
 Zone II issues  

–  Intrepid, Bravo,  and Actara 
 Register pesticide products in 

Massachusetts  



MDAR 

 Commissioner of Ag Resources 
–  Scott Soares  Greg Watson 

 Division of Crop and Pest Services  
 Director - Pesticide Program 

–  Lee Corte-Real      
 Pesticide Bureau – Licensing/

Certification Program Coordinator 
–  Steve Antunes-Kenyon  



MDAR 

  Chemist, Environmental Analyst – Zone II 
–  Hotze Wijnja   

  Toxicologist – Section 18’s 
–  Steve Antunes-Kenyon 

  Pesticide Enforcement, Field Inspectors 
–  Mike McClean 
–  Laurie Rocco 
–  Taryn LaScola 

–  Sunny Cai 
–  Paul Ricco 



Pesticide Applicators 
Rules and Reviews 

Changes in MDAR Rules 

 RESTRICTED USE COMPOUNDS  
WATCH OUT!! 

•  Working under the direct supervision of a 
certified individual 

•  Dealers must see your current license 

•  Enforcement actions 



Pesticide Applicators 
•  Certified applicators may apply restricted 

use compounds (cranberry certification) 
•  Licensed applicators may assist certified 

applicators (core only) 

•  Private applicator 
•  Commercial applicator 

Pesticide Applicators 
Rules and Reviews 



License or Certification? 
•  Commercial Applicator License: Licensing for an individual to use 

General Use pesticides, or any restricted use pesticide under the direct 
supervision of a certified applicator, for hire or compensation for any 
purpose or on any property other than as provided by the   
 definition of "private applicator certification". 

•    Commercial Applicator Certification: Certification for pesticide 
applicators who use or supervise the use of any pesticide which is 
classified for Restricted-Use for hire or compensation for  
 any purpose or on any property other than as provided  
 by the definition of "private applicator certification". 

•     Private Applicator Certification: Certification for private applicators 
who use or supervise the use of Restricted-Use or state limited use 
pesticides for the purpose of producing any agricultural commodity on 
property owned or rented by him or his employer or without compensation 
other than trading of personal services between  
 producers of agricultural commodities on the 
 land of another person. 



EPA's WPS 

 Worker Protection Standard  
 protect agricultural workers from the 

effects of exposure to pesticides 
 aimed at reducing the risk of pesticide 

poisonings and injuries among 
agricultural workers and handlers of 
agricultural pesticides 



Requirements of WPS 

 pesticide safety training 
 notification of pesticide applications 
 use of personal protective equipment 
 restricted entry intervals following   

pesticide application 
 decontamination supplies 
 emergency medical assistance 



Workers exposed to pesticides? 

 Mixing and loading the pesticide into application 
equipment, but not restricted use! 

 Applying pesticides, like roundup 
 Handling irrigation/chemigation heads 
 Entering areas where pesticides have been 

applied to scout, weed, or repair heads, after 
the REI is up!  

  Do not need training if you have a pesticides license! 



Changes in WPS Trainings  

 Requires untrained workers to be provided 
basic pesticide information before entering 
pesticide-treated areas  

–  You can do this, word of mouth 
  Pesticides, protection, signs, washing 

–  Then official training within 5 days of working 
in pesticide-treated areas 

–  Still good for 5 years 



WPS Trainings  

  At the Cranberry Station Library 
  Last Wednesday of upcoming months 

 April 25  2-4 
 May 30  2-4 
 June 20  2-4 

  Send any workers, weeders, scouts, and 
mechanics.  Training good for 5 years! 

  $5 cost  



Label	
  Review	
  
•  Don’t	
  be	
  scared	
  of	
  labels	
  
•  The	
  best	
  place	
  to	
  get	
  info	
  about	
  a	
  pes:cide	
  
•  First	
  few	
  boxes	
  have	
  main	
  info	
  

– REI,	
  PHI,	
  PPE	
  
•  Specifics	
  for	
  cranberry	
  

– Rate	
  
– Target	
  

•  Supplemental	
  Labels	
  



Label	
  Review	
  
•  Brand	
  Name,	
  Ingredients	
  and	
  Type	
  of	
  Pes:cide	
  

•  Signal	
  Words	
  and	
  Symbols	
  
–  Danger	
  
–  Warning	
  
–  Cau:on	
  

•  Statement	
  of	
  Prac:cal	
  Treatment	
  	
  
	
  and	
  Precau:onary	
  Statement	
  

–  Parts	
  of	
  the	
  body	
  to	
  protect	
  
–  First	
  Aid	
  Sec:on	
  

•  Direc:ons	
  for	
  Use	
  
–  Storage,	
  disposal	
  
–  Mixing,	
  Loading	
  and	
  Applica:on	
  

•  Agricultural	
  Use	
  Requirements	
  
–  REI,	
  PPE	
  

•  Name	
  and	
  Address	
  of	
  Manufacturer	
  



Brand	
  Name,	
  
Ingredients	
  
and	
  Type	
  of	
  
Pes:cide	
  

Signal Word 

* Danger 
* Warning 
* Caution 



Brand	
  Name,	
  Ingredients	
  
and	
  Type	
  of	
  Pes:cide	
  

Signal Word 

* Danger 
* Warning 
* Caution 



Statement of Practical Treatment 
and Precautionary Statement 















Name and Address of Manufacturer 
•   last page of label 
•   on container itself 







Resistance	
  Management	
  

New Section in Chart Book 

IRAC 
FRAC 
HRAC 

Categories of Insecticides 
Fungicides or Herbicides 
… 
Resistance Action Committee 







Insec:cides	
  



ENTRUST 



Use	
  Labeled	
  Rates	
  
4 Keys to Success 	
  
•  Rates	
  
•  Coverage	
  
•  Rota:on	
  
•  Timing	
  

Resistance	
  Management	
  
Delegate	
  and	
  Intrepid	
  

Gregory Comeau 
Dow AgroSciences	
  



Dow	
  AgroSciences	
  IRAC	
  

•  Group	
  5	
  Nico:nic	
  Acetylcholine	
  Receptors	
  
– Chemical	
  Class	
  

•  Spinetoram	
  
•  Spinosad	
  
•  Entrust	
  

•  Group	
  18	
  Ecdysone	
  antagonist	
  
– Diacylhydrzine	
  

•  Confirm	
  
•  Intrepid	
  



READ	
  THE	
  LABEL!!!	
  
Spintor/	
  Delegate	
  

-­‐	
  See	
  resistant	
  management	
  sec:on	
  
-­‐Rotate	
  Class	
  5	
  Chemistry	
  aVer	
  2	
  applica:on	
  

-­‐No	
  more	
  than	
  3	
  applica:ons	
  per	
  season	
  	
  

-­‐3-­‐6	
  oz	
  rate	
  depending	
  on	
  size	
  of	
  pest	
  and	
  
infesta:on	
  

-­‐19.5	
  oz	
  allowed	
  per	
  season	
  



Festering	
  Worm	
  Popula:on	
  



Reduced	
  Rates	
  Selects	
  for	
  Resistance	
  



Full	
  Blown	
  Resistance	
  	
  



Rotate	
  Chemistry	
  

•  IRAC	
  
–  Insect	
  
– Resistance	
  
– Ac:on	
  
– Commi\ee	
  

•  IRAC	
  Online.org	
  



43	
  

Delegate and Intrepid are the 
Perfect Rotational Tools 



Take	
  Home	
  

•  Switch up chemistries	
  
•  Don’t	
  use	
  same	
  compounds	
  
for	
  spring	
  and	
  summer	
  
popula:ons	
  
•  Spring 	
   	
  Summer	
  

•  Delegate 	
  Diazinon	
  
•  Intrepid 	
  Delegate	
  
•  Avaunt	
  Actara	
  



Reducing the risk to bees 

•  mass-flowering crops SHOULD NOT be 
sprayed at bloom with bee toxins 

•  keep in mind that native bees are active in 
landscapes all season 

•  insecticide choice is biggest consideration 



Be careful with new chemistries 

•  Check the label for bee toxicity warnings 
•  ‘Reduced risk’ and ‘OP replacement’ 

compounds  
– Very low human toxicity does not always = 

low bee toxicity 
• e.g for neonicotinoids and spinosyns  

•  Huge variation in bee toxicity among new 
chemistries 



IN  
THE 
CHART  
BOOK 
AT END 
OF 
INSECT 
SECTION 



Altacor:	
  new	
  caterpillar	
  compound	
  
(diamide	
  group)	
  



SAFE-­‐-­‐no	
  bee	
  warning	
  on	
  label:	
  

ENVIRONMENTAL	
  HAZARDS	
  	
  
This	
  pes:cide	
  is	
  toxic	
  to	
  aqua:c	
  invertebrates,	
  
oysters,	
  and	
  shrimp.	
  	
  

Do	
  not	
  apply	
  directly	
  to	
  water.	
  	
  

DriV	
  and	
  runoff	
  may	
  be	
  hazardous	
  to	
  aqua:c	
  
organisms	
  in	
  water	
  adjacent	
  to	
  use	
  sites.	
  	
  



Entrust:	
  organic	
  formula:on	
  	
  
of	
  spinosad	
  (spinosyn	
  group)	
  



ENVIRONMENTAL	
  HAZARDS	
  

This	
  product	
  is	
  highly	
  toxic	
  to	
  bees	
  exposed	
  to	
  direct	
  
treatment	
  or	
  residues	
  on	
  blooming	
  crops	
  or	
  weeds	
  .	
  
Do	
  not	
  apply	
  this	
  product	
  or	
  allow	
  it	
  to	
  driV	
  to	
  
blooming	
  crops	
  or	
  weeds	
  if	
  bees	
  are	
  visi:ng	
  the	
  
treatment	
  area	
  .	
  This	
  product	
  is	
  toxic	
  to	
  wildlife	
  and	
  
highly	
  toxic	
  to	
  aqua:c	
  invertebrates	
  .	
  

TOXIC:	
  strongest	
  bee	
  warning	
  on	
  label	
  



Imagining	
  lethal	
  dose	
  
Bee	
  data	
  :	
  expressed	
  in	
  µg/bee	
  

•  1microgram	
  =	
  1	
  µg	
  =	
  1	
  millionth	
  of	
  a	
  gram	
  

	
   	
  	
  

	
  	
  	
  	
  1	
  gram	
  



Acute	
  contact	
  LD50:	
  	
  	
  
some	
  neonico:noids	
  are	
  very	
  toxic	
  to	
  bees	
  

compound µg/bee   
Sevin  1.3 
Guthion  0.063 

Admire (neonic)  0.018 

worse	
  

Marked	
  under	
  other	
  names-­‐-­‐Advantage,	
  
Merit,	
  Premise,	
  Gaucho	
  





Neonico:noid	
  toxicity	
  to	
  bees:	
  	
  
acute	
  contact	
  LD50	
  	
  

clothianidin	
   .014	
  µg	
   Poncho,	
  Acceleron,	
  Belay,	
  
Clutch,	
  Celero,	
  Arena	
  

imidacloprid	
   .018	
  µg	
   Admire,	
  Advantage,	
  Merit,	
  
Premise,	
  Gaucho	
  

thiamethoxam	
   .030	
  µg	
   Actara,	
  Pla:num,	
  Cruiser	
  

dinotefuran	
   .075µg	
   Venom,	
  Safari	
  

acetamiprid	
   7.1µg	
   Assail,	
  Tristar	
  

thiacloprid	
  	
   14.	
  6µg	
   Calypso	
  



Imidacloprid	
  

•  Probably	
  most	
  widely	
  used	
  broad	
  spectrum	
  
insec:cide:	
  soil,	
  seed,	
  :mber,	
  animal	
  

•  Turf	
  and	
  landscape	
  
•  Crops	
  (140)	
  

– Cereals,	
  co\on,	
  rice	
  pome	
  fruits,	
  vegetable	
  

•  Diverse	
  applica:on	
  modes	
  

•  Safe	
  to	
  humans,	
  livestock,	
  pets	
  



ENVIRONMENTAL	
  HAZARDS	
  

This	
  product	
  is	
  highly	
  toxic	
  to	
  bees	
  exposed	
  to	
  direct	
  treatment,	
  
driV	
  or	
  residues	
  on	
  blooming	
  plants.	
  Do	
  not	
  apply	
  this	
  product	
  or	
  
allow	
  it	
  to	
  driV	
  to	
  blooming	
  plants	
  if	
  bees	
  are	
  visi:ng	
  the	
  treatment	
  
area.	
  This	
  product	
  is	
  harmful	
  to	
  parasitoids	
  and	
  predatory	
  mites	
  and	
  
slightly	
  harmful	
  to	
  foliage-­‐dwelling	
  predators.	
  Care	
  should	
  be	
  taken	
  
when	
  using	
  this	
  product	
  in	
  an	
  integrated	
  pest	
  management	
  program	
  
where	
  users	
  are	
  relying	
  on	
  the	
  presence	
  of	
  beneficial	
  arthropods.	
  

TOXIC:	
  strongest	
  bee	
  warning	
  on	
  label	
  



Update	
  of	
  New	
  Compounds	
  
Review	
  of	
  Compounds	
  

•  Altacor	
  
•  Avaunt	
  
•  Delegate	
  
•  Intrepid	
  

•  Sevin	
  
•  Diazinon	
  
•  Lorsban	
  
•  Orthene	
  

•  Actara	
  
•  Admire	
  
•  Assail	
  
•  Belay	
  



1988 
•  Diazinon 
•  Guthion 
•  Lorsban 
•  Malathion 
•  Orthene 
•  Parathion 
•  Sevin 

•  Omite 

2000 
•  BT products 
•  Confirm 
•  Nematodes 
•  Pyrenone 
•  Sprayable 

pheromones 

•  Diazinon 
•  Guthion 
•  Lorsban 
•  Orthene 
•  Sevin 

2012 
•  Actara 
•  Admire 
•  Assail  
•  Belay 

•  Avaunt 

•  Diazinon 
•  Lorsban 
•  Orthene 
•  Imidan 

•  Sevin 

•  Altacor  
•  BT products 
•  Confirm 

•  Intrepid 
•  Nematodes 
•  Pyrenone 

•  Nexter 
(Pyramite) 

•  Delegate 
•  Spintor 
•  Entrust 



–   Altacor (chlorantraniliprole)   2012 
–   Belay (clothianidin)    2010 
–   Assail (acetamiprid)    2008 
–   Delegate (spinetoram)    2008  
–   Avaunt (indoxacarb)    2007 
–   Actara (thiamethoxam)    2005 
–   Intrepid (methoxyfenozide)   2004 
–   Admire (imidacloprid)    2004 
–   Spintor (spinosad)    2002 
–   Nexter, Pyramite (pyridaben)  2001 

Full Labels -- Section 3 



•  Actara 
•  Admire 
•  Assail  
•  Belay 

•  Avaunt 

•  Diazinon 
•  Lorsban 
•  Orthene 
•  Imidan 

•  Sevin 

•  Altacor  
•  BT products 
•  Confirm 

•  Intrepid 
•  Nematodes 
•  Pyrenone 

•  Nexter 
(Pyramite) 

•  Delegate 
•  Spintor 
•  Entrust 



Neonicotinoids 
•  Already labelled   
•  BELAY 

–  More active than Actara 
–  IR4 Cranberry residues done in 2005   
–  Registered 2010 
–  Handler restricted due to residues 

•  ASSAIL (NEO B) 
–  tolerance on cranberry granted in 2008 
–  First tolerance granted through berry grouping  
–  Residue work 2012 to support export 

•  NEO C  widely used in other crops 
–  IR4 residue 2008 
–  Likely labelled 2013 

-Actara (thiamethoxam)  
-Admire (imidacloprid) 

Neurotoxins 



Spinosyns 

Gives us help with resistant populations 
•  Delegate — spinetoram 

– Derived from fermentation of soil bacterium 
– Longer residual than SpinTor 
– Broader spectrum 

•  Spintor — spinosad  
– Short lived 
– Organic formulation 



Anthranilic diamides 

•  Ryania (plant extract) has been used as 
an insecticide for about 50 years 

•  The extract contains several structurally-
related compounds, including ryanodine 

•  Ryanodine causes paralysis in insects by 
sustained contraction of muscles 

•  targets the calcium channel 
•  Ryanodine activates the calcium release 

channel of the sarcoplasmic reticulum 
Vittum & Silcox – Turf Insecticide Modes of Action and Resistance Management 



Overview, new compounds 

•  Different chemistries! 

•  Usually reduced risk 
– Very low mammalian toxicity 
– Low ecotoxicity 
– Low application rate 
– Selectivity 

•   Often good residual, often systemic  



Overview 
•  Activity! 
•  Mode of action >> target site in pest 
•  Nerve/muscle systems targeted by most of 

the new compounds we’re looking at: 
– Nervous 

•  Neonicotinoids 
•  Avaunt 
•  Spinosyns (Delegate) 

– Muscular  
•  Diamides (newer chemistry) 



Insec4cide	
  Neuromuscular	
  Targets	
  

ACh	
  

Excitatory	
  Neuron	
  
Motor	
  Neuron	
  

Muscle	
  

GABA	
  

Glut	
  

AChE	
  

Na+/K+	
  
channels	
  

OPs	
  
Carbamates	
  

Indoxacarb-­‐Avaunt	
  

(sodium	
  channel	
  
Blocker)	
  

Acetylcholine-esterase 
inhibitor 

Nicotinic acetylcholine 
Receptor agonist/antagonist  



UMass Cranberry Station Research Update     
Plymouth, MA  January 18, 2012 

Winter Moth and Why 
You Should Worry!	



Thanks to 
Robert D. Childs and Joe Elkington 
Plant, Soil, and Insect Sciences Dept. 
University of Massachusetts, Amherst 

Martha Sylvia  
Entomology Lab 
Cranberry Station  
UMass Amherst 



It’s all bad news:	



•  Astronomical 
populations	



•  Permanent outbreak 
phase	



•  A bad winter moth 
year	



•  Polyphagous  (feed 
on many host plants)	









Into May	


 NOTE THE 	


• Size of bud	


• Size of 

larvae	





•  Looping 	


•  Bigger than bud	


•  Dark head but not 

black anymore	





Winter Moth:  where did it come from? 

•  Native to Europe 
–  including England 

•  Has been in Nova Scotia 
for decades 
–  (1949)  in apples and oaks 

•  British Columbia 
(Vancouver 1976) 

•  Only other finds in USA:  
–  Washington state and 

Oregon 
–  in commercial blueberries 

•  Now, well-established in 
eastern MA and RI 



Adults emerge 
November-December, 
mate, lay eggs and die 

Life	
  Cycle	
  

Eggs over-winter, 
larvae hatch early 

spring  -  April 

Larvae feed all 
spring and pupate in 

late May 

Pupae in soil 
all summer 
and fall until 

adult 
emergence Slide courtesy of Dr. Joseph Elkinton 



Winter Moth Life Cycle 

- Eggs hatch approximately mid-April  
-  Larvae weasel into buds and feed 

-  Very hard to detect 
-  Become free-feeders once buds open 

-  Larvae drop to the soil to pupate 
  late May into early June in MA. 

-  Adult moths start to appear from 
  Thanksgiving……into January. 





Winter moth mDNA 

Bruce  spanworm 
mDNA 

The winter moth’s known range in 
Massachusetts and beyond is now much better 

understood due to the extensive pheromone 
trapping that has been orchestrated by Dr. 

Joseph Elkinton at the University of 
Massachusetts, Amherst. 



Potential Host Plants 

Winter Moth 
 - Oaks    
 - Maples   
 - Birches   
 - Crabapples  
 - Apple 
 - Blueberry 
 - Cranberry… 

•  Polyphagous  (feed on many host plants) 



WINTER MOTH Management 
•  Sampling is difficult 
•  Hard to detect when 

small 
•  Very similar to black-

headed fireworm 
when tiny! 

•  Treat earlier than 
later! 

All effective 
•  Intrepid  
•  Delegate 
•  Avaunt 

Winter moth is a green spanworm. 
Winter moth is an inchworm. 
Winter moth is a geometrid. 
Winter moth is Operophtera brumata.  



Winter moth generally are 
found on the wood edge. 

They eat the bud and the 
results looks like severe 

frost damage 



WINTER MOTH Management 
•  Sampling is difficult 
•  Hard to detect when small 
•  Very similar to black-headed 

fireworm when tiny! 
•  Treat earlier than later! 

All effective: 
• Intrepid  
• Delegate 
• Avaunt 

Winter moth is a green spanworm. 
Winter moth is an inchworm. 
Winter moth is a geometrid. 
Winter moth is Operophtera brumata.  



Cyzenis	
  albican	
  
•  A	
  fly	
  specific	
  only	
  to	
  winter	
  moth	
  

•  The	
  fly	
  sprays	
  :ny	
  “micro-­‐eggs”	
  on	
  leaves	
  that	
  are	
  
eaten	
  by	
  the	
  winter	
  moth	
  caterpillar	
  during	
  the	
  
spring.	
  

•  When	
  the	
  eggs	
  are	
  consumed,	
  along	
  with	
  leaves,	
  the	
  
eggs	
  hatch	
  inside	
  the	
  caterpillar	
  and	
  the	
  larvae	
  
consume	
  the	
  caterpillar	
  from	
  within,	
  eventually	
  
causing	
  the	
  moth	
  to	
  die.	
  

•  The	
  fly	
  pupates	
  inside	
  the	
  carcass	
  of	
  the	
  caterpillar	
  
and,	
  the	
  following	
  spring,	
  emerges	
  as	
  an	
  adult	
  fly	
  to	
  
mate	
  and	
  begin	
  the	
  cycle	
  again.	
  





End	
  of	
  April,	
  beginning	
  of	
  May,	
  
	
  Medium	
  Dunkin	
  Donuts	
  coffee	
  cup	
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