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READ THE LABEL! 



WHAT IS A PESTICIDE? 
First of all... 



Organization of Nature - Animals 

•  Chordates 
– Mammals 

•  Humans 
•  Critters (rodents, rabbits, deer, etc.) 

– Other chordates (birds, fish, reptiles, 
amphibians) 



Organization of Nature - Animals 

•  Arthropods 
–  Insects 
– Arachnids (spiders, mites) 
– Seafood (crab, lobster) 

•  Mollusks 
– Snails and Slugs 
– Seafood (clams, mussels, squid, octopus) 



Organization of Nature - Animals 

•  Roundworms (nematodes) 
•  Segmented worms (earthworms, we like) 
•  Others (don’t concern us) 

– Flatworms 
– Starfish 
–  Jellyfish 
– Sponges 



Organization of Nature - 
Primitives 

•  Fungi (blackspot, mildews, athlete’s foot, 
etc.) 

•  Bacteria (crown gall, strep, staph, etc.) 
•  Viruses (rose mosaic, rose rosette, colds, 

influenza, Ebola, HIV) 



CLASSIFICATION & BRIEF 
CHEMISTRY 



Types of Pesticides 

•  Insecticide – kills insects 
•  Fungicide – kills fungi 
•  Miticide – kills mites, also called acaricides 

– Ovacide – kills eggs 
•  Herbicide – kills weeds and plants 
•  Rodenticide – kills rodents 
•  Molluscicides – kills snails & slugs 



Rose Growers 

•  Usually use most frequently: 
–   fungicides, insecticides, miticides - in that 

order 



Types of Chemicals: fungicides 

•  “Azoles” 
– Eg. Tebuconazole, Myclobutanil 
– Many are used in athlete’s foot powder for 

humans 
•  Dithiocarbamates 

– Manzate/Mancozeb, etc. 

•  Chlorothalonil 
– Daconil 



Fungicides 

•  Strobilurins 
– Compass, et al. Derived from another fungus 
– Not a consumer product 

•  Others 
– Sulfur 
– Copper compounds 
– Aliette (downy mildew) 
– Potassium Bicarbonate (Cornell mixture) 



Types of Chemicals: Insecticides 

•  Acetylcholinesterase inhibitors 
– Organophosphates = nasty, long-lived 

•  Diazinon, Malathion, Acephate (Orthene), etc. 

– Carbamates 
•  Carbaryl (Sevin) 

– These are dialed back nerve gasses 



Insecticides 

•  Pyrethroids 
– Cyfluthrin 
– Lambda-Cyhalothrin 
– Permethrin 

•  Neonicotinoids (Bees!) 
–  Imidacloprid 
– Acetamiprid 



Insecticides 

•  Natural Products, Others 
– Spinosad 
– Pyrethrin (and Piperonyl Butoxide) 
– Rotenone 
– Neem Oil (Azadirachtin) 
– Soaps 
– Vegetable Oils 



Types of Chemicals: miticides 

•  Various, including Abamectin   
– A natural product, also use as a veterinary 

anthelmintic (canine heartworm). 
– Also Spinosad (another natural product) 

•  From soil bacterium isolated at abandoned rum 
distillery in the Caribbean 

•  Difficult to find specific miticides in 
consumer products. 



TOXICITY 
Where do I find information, and how do I understand 



Interlude—The Metric System 

•  Nations not officially using the metric 
system. 
– Liberia 
– Myanmar (Burma) 
– United States of America 
– That’s all 



Equivalents 

•  1 Gallon ≈ 3.8 Liters (L) 
•  1 Liter = 1000 Milliliters (mL) 
•  1 Tablespoon ≈ 15 mL 
•  1000 Grams (g) = 1 Kilogram (kg) 
•  1000 Milligrams (mg) = 1 Gram 
•  454 Grams ≈ 1 Pound 
•  1 Kilogram ≈ 2.2 Pounds 



Routes Of Exposure 

•  Contact – Exposure through the skin, eye, 
or any exposed areas of the body.  The most 
dangerous exposure to rosarians 

•  Ingestion – Swallowing the material 
•  Inhalation – Breathing the material vapors, 

usually occurs when mixing in enclosed 
areas 



LD50    

•  LD50 – Lethal dose to kill 50% of the 
affected population 

•  Expressed as milligrams per kilogram of 
body weigh.   

•  The lower the number, the more toxic 
•  Signal Words MAY be based on LD50 of 

CHEMICAL or the properties of the 
VEHICLE 
– See Triforine (Funginex, etc.) below  



Signal Words 

•  Danger Poison – Skull & Crossbones, Highly Toxic 
–  LD50 (Oral) = 0-50 mg/kg 

•  Danger – Highly Hazardous  
•  Warning – Moderately Toxic/Hazardous  

–  LD50 = 50-500 mg/kg 
•  Caution – Slightly Toxic, LD50 = >500 mg/kg 
•  Caution – Toxic, LD50  = >5000 mg/kg 
•  Signal Words are based on chemical material or 

vehicle 



Some LD50 Values 

•  Diazinon 
–  250 mg/kg 

•  Acephate (Orthene) 
–  700 mg/kg 

•  Malathion 
–  1000–1375 mg/kg 

•  Disulfuton 
–  2.3–6.8 mg/kg 

•  Parathion 
–  3.6–13 mg/kg 

•  Imidacloprid 
–  430 (rat) 131 (mouse) mg/

kg 

•  Cyfluthrin 
–  500-800 mg/kg 

•  Azadirachtin 
–  >3540 mg/kg 

•  Nicotine 
–  6.5–13 mg/kg 

•  Sarin 
–  0.172 mg/kg (mice, sc) 



More LD50 Values 

•  Tebuconazole 
–  >3000 mg/kg 

•  Myclobutanil 
–  >2000 mg/kg 

•  Manzate/Mancozeb 
–  3200 mg/kg 

•  Chlorothalonil 
–  >10000 mg/kg* 

•  Triforine 
–  >16000 mg/kg** 

•  Caffeine 
–  150–200 mg/kg 

•  Ethanol 
–  7060–10600 mg/kg 

•  Aspirin 
–  200 mg/kg 

•  Sodium Chloride 
–  3750 mg/kg 

•  Glucose 
–  30000 mg/kg 



Dilution 

•  Bayer Advanced Disease Control for Roses, Flowers… 
–  2.9% Tebuconazole = 2.9 g/100 mL (if spec. grav. = 1 g/mL) 

•  = 29 mg/mL 

–  Dilution rate 1½ Tbsp./Gal. = 22 mL/3.8 L = 22 mL/Gal 
–  (22 mL/Gal.) x (29 mg/mL) = 638 mg/Gal. 
–  LD50 = >3000 mg/kg body weight (rat, oral) 
–  For 80 kg (176 lb) individual, 80 kg x 3000 mg/kg = (>) 240g 
–  Equivalent to (240 g)/(0.638 g/Gal.) = 376.18 gallons dilute spray 



Dilution 

•  Bayer Advanced Vegetable & Garden Insect Spray 
–  0.75% Cyfluthrin = 750 mg/100 mL = 7.5 mg/mL 
–  Dilution rate 1 Tbsp/Gal = 15 mL/3.8 L = 15 mL/Gal 
–  (15 mL/Gal) x (7.5 mg/mL) = 112.5 mg/Gal 
–  LD50 = 500–800 mg/kg (rat, oral), call it 650 mg/kg 
–  For 80 kg (176 lb) individual, 80 kg x 650 mg/kg = 52 g 
–  Equivalent to (52 g)/(0.1125 g/Gal) = 462 Gallons 

•  ½ Ounce per Gallon is a 256-fold dilution 



But remember 

•  LD50 is not MTC  
–  (Minimum Toxic Concentration) 

•  Rashes, breathing irritation, eye irritation is 
seen at exposures well below LD50 



(Material) Safety Data Sheet 

•  Must be published for every chemical 
product 

•  Available online 
– Google “Name of Product” MSDS (or SDS) 

•  Good idea to have for all the products used 
•  Professional labs required to have for all 

chemicals used 
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Don’t Use or Recommend… 

•  Restricted Use Pesticides 
– Must be licensed to purchase and apply 

•  Unrestricted products not labelled for small 
scale use 

•  Large volume/high concentration products 
for small gardens 
– Expensive, never use it all 



Restricted Use Lists 

EPA Massachusetts 



CHEMICAL HANDLING 



Safe Chemical Handling 
•  Store in locked cabinet away from children 

– Store in a cool dark place 
•  Check age of chemicals 
•  Never store in another container or with an 

altered label 
•  Never mix herbicides in a pesticide sprayer 
•  Wear proper protection 
•  Never recommend a restricted chemical 
•  Never split a chemical among friends 







Chemical Mixing 
•  READ THE LABEL! 
•  Mix according to instructions, never more 

concentrated 
•  Measure accurately!!!! 
•  Concentrate is the most dangerous 
•  Contact exposure is the most dangerous to 

rosarians 
•  Wear washable / disposable protective 

clothing and gear 



Chemical Mixing (cont.) 

•  Mix in a well ventilated area 
•  Never mix more than you can use  
•  Avoid mixing more than one chemical 

unless compatible 
•  Never store leftover mixed chemicals 
•  Know first aid treatment for each material 
•  Keep MSDS sheets handy 







Mixing 



PPE 
“Personal Protective Equipment” 



Protective Clothing 
(most home & garden stores now carry) 

•  Long sleeved shirt or protective suit such as 
Tyvek 

•  Gloves:  types + thickness 
•  Rubber boots 
•  Goggles or face shield and hat 

– Remove contact lenses? 
•  Respirator for liquids 
•  Dust mask for dusty materials 
•  Wash separate from other clothes  





                                                                                                                                                                   

                           





SPRAYING CHEMICALS 



The Rules for Spraying Chemicals 

•  Never spray on windy days 
•  Do not spray on very hot days 
•  Spray enough to cover entire plant 
•  Use materials only to take care of problem 

or potential problem 
•  Use the least toxic material that works  
•  Be a good neighbor 





SPECIAL TOPICS 



Environmental Issues 

•  Bees, fish & birds 
•  Kids, neighbors, pets 
•  Nearby vegetables 
•  Spills: kitty litter 
•  Lower toxicity agents 



New Low Toxic Materials 



Recent Updates 
•  Glyphosate (herbicide in Roundup, others) 

–  “Probable human carcinogen” in US & WHO 
– European Union “hold” last week 
– Problem for industry (Monsanto): resistance 

built in to GMO / transgenic plants 
•  Rotenone (older insecticide: ticks) 

– Association with Parkinson’s Disease (2011) 
•  Farm workers 

– Restricted now: only used to kill fish 



Possible Biohazard 

•  Bone Meal – prion disease 
–  Just use gloves, dust mask 
– Unlikely but… 





Good news for CRs 
•  Another concern for CRs & rose growers 

– Mosquito-borne diseases 
•  West Nile Virus, EEE, Zika virus 
•  Use repellant, drain standing water, stay indoors at 

dusk & dawn 

– DEET is safe! Up to 30% concentration for 
adults, 10% if less than 12 years old. 

– Picaridin: a DEET alternative; safe & effective  



If There’s an Accident 
•  Phone number on label 
•  Poison Control Center (1-800-222-1222 ) 

–  (Boston Children's Hospital) 
•  Eyes: flush immediately with lots & lots of 

water, then go to ER 
•  Skin: strip & shower 
•  Inhalation: Delayed irritant? Call Poison 

Control 
 



Reference 

•  Klaassen, CD, Ed. Cassarett & Doull’s Toxicology: The Basic Science 
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Above All, Be Safe! 

The End 






