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“Those who contemplate the beauty of the earth find reserves of strength that will endure as long as life lasts...  
There is something infinitely healing in the repeated refrains of nature 
—the assurance that dawn comes after night, and spring after winter."  

Rachel Carson, ‘Silent Spring’ 
 

"The woods are lovely, dark and deep.  
But I have promises to keep, and miles to go before I sleep."  

Robert Frost, ‘Stopping by Woods on a Snowy Evening’ 
 

“Abandon all hope, ye who enter here.” 
Dante’s Inferno 

 
“The world is not dangerous because of those who do harm, 

But because of those who look at it without doing anything,” 
Albert Einstein 

 
“We are witnessing an ecological collapse in all the wildlife that used to live in fields, hedgerows, ponds and 

streams. All the common species we knew as children are being wiped from the face of the countryside.” 
Graham White, environmental author 

 
 “Thy Lord spake by inspiration unto the, bee, saying ’Provide thee houses in the mountains and in the trees.’" 

Chapter of the Bees, Surat Al Nahl, Holy Quran 
 

INTRODUCTION 
 

In the summer of 2019, on August 7, the author sat watching the bees diligently exiting 
and entering their thriving hive at the “Seven Hills” location south of the villages of Philo and 
Sidney, Illinois; harvesting the nectar from, and pollinating the white and pink flowers in the 
surrounding soybean fields. A helicopter appeared without warning and sprayed the field north of 
the hive. Planes are no more allowed to spray insecticides as the ensuing cloud drifts over a large 
area, so it was apparently a fungicide that flying platforms are allowed to do. In the span of half 
an hour and for the rest of the day, no bees were seen anymore at the entrance of the hive, their 
having met an unknown fate; a fate that humans possibly share with them, albeit on an insidious 
longer time span. The neonicotinoids pesticides have an effect on insects, especially bees not being 
able to find their way back to their hives. A problem for bees is queen losses, without a queen the 
colonies dies out. Most losses coincide with aphicide and fungicide spraying, not just from seed 
treatments. This same situation with different nuances is perpetuated across the globe. The bees 
and other pollinators are our new “canaries in the coal mine.” They are the harbingers of future 
“silent-buzzing springs,” and sabotaged ecologies. 



According to the Food and Agriculture Organization (FAO) of the United Nations (UN), 
insect-pests destroy one-fifth or twenty percent of the global crop yields. If the world's farmers 
had better ways to interact with insect species, they could feed millions more people. Pesticides 
are used to reduce the damage that insects cause. However, when used indiscriminately, they can 
also harm people or kill the other beneficial insects such as the pollinators like bees, moths and 
butterflies.  Regrettably, a 2016 report suggests that 40 per cent of the invertebrate pollinator 
species are under the threat of extinction. 

Honey bees as well as other wild bees and pollinators such as butterflies, hummingbirds, 
moths and bats, provide an important, yet fragile, node in the complex human and other species 
food web network. The pollination that they provide is a crucial link in the chain. However, honey 
bees possess fewer genes related to detoxifying chemicals than other insects. In conjunction with 
the accumulation of pesticides in the environment, and their continued use, bee populations 
worldwide are dwindling. They are to humanity the proverbial “canary in the coal mine” ringing 
the alarm about the unsustainability of injecting chemical toxins into the human food chain web, 
threatening it with collapse.  

In addition to chemical systemic pesticides, other stressors are identified as parasites 
infestations, habitat loss, monocultures, climate adaptation, management practices and nutritional 
inadequacies. Some Genetically Modified Organisms (GMOs) have systemic insecticides build 
into them such as Bt Thuriengis toxins which cause insects' intestine to burst open causing them 
to die. 
 

 
 

Figure 1. Prehistoric painting with soot of a bee on a cave wall. 
 

 Honey bees were introduced to the American continent from the Old World, particularly 
the European continent by the early settlers to the North American continent in the late 1500s and 
early1600s. The native bee species were not efficient pollinators to the apples trees that the 
colonists brought with them, leading to small and seedless fruit. Recall the urban legend about 
“Johnny Appleseed.” 
 An average bee colony would have a population of 55,000 individuals. The population can 
reach 100,000 in a strong healthy hive. A multitude of agricultural crops are pollinated by the 
honey bee, or “Apis Mellifera” in Latin, each year in the USA. This includes more than 130 fruits 



and vegetables. Honey bees alone have an estimated $15 billion impact on food production in the 
USA. They are responsible for 80 percent of crop pollination. 
 According to The Nature Conservancy, the number of honeybee colonies in the USA has 
declined from more than 4 million in the 1970s to 2.5 million in 2015. Beehives loss over the 
winter of 2013-2014 amounted to 75 percent on average in apiaries. 

Even though primarily self-pollinated, experiments in Brazil in 2005 showed that bee 
visitation increased the yield of soybean plants in closed cages by 50 percent. Fields visited by 
wild pollinators and honeybees yielded 20 percent higher than control fields. To extract an 
estimated extra 3.9 bushels per acre, soybean seeds are treated with pesticides prior to planting in 
fields that have pests or pathogens pressure, despite a recent Environmental Protection Agency 
(EPA) report which found there was not a yield increase in treated soybeans [10].  Currently, about 
80 percent of the soybean seeds planted in the USA are treated.  

Years ago, the treatment involved primarily fungicides. In recent years, insecticides and 
nematicides are also added to protect the seed from secondary pests such as white grubs and 
wireworms, as the cyst nematodes are a primary pest in soybeans plantings. In addition, a 
biological root-growth promoter is being added by some seed companies. Work is ongoing on 
developing seed treatments not only to control insects and pathogens but to also help with nutrient 
uptake. Further, graphite and talcum powder is added to lubricate the seed flow through planters, 
carrying the pesticides coatings as emitted dust that mimics pollen particles. 

 

   
 

Figure 2. Cave drawings of prehistoric honey hunting of beehives on forests’ cliff walls and trees 
using ladders and smoke to suppress the bees’ alarm pheromones. 

 

   
 



 
 

Figure 3. The Ancient Egyptians kept domesticated bees in horizontal mud and clay cylinders 
and displayed their beekeeping activities in tombs paintings. The horizontal cylindrical mud 

hives are still being used today. 
 

POLLINATORS POPULATION SHRINKING 
 

Many species of wild bees, butterflies and other pollinators are shrinking toward extinction, 
and the world needs to do something about it before our food supply suffers, according to a 2016 
United Nations scientific report. The 20,000 or so species of pollinators are key to hundreds of 
billions of dollars' worth of crops each year of fruits, vegetables and commercial crops such as 
cotton, coffee and cocoa. Two out of 5 species of invertebrate pollinators, such as bees and 
butterflies, are on the path toward extinction. Vertebrate pollinators, such as hummingbirds and 
bats, are only slightly better off, with 1 in 6 species facing extinction [12]. 

Among the culprits: the way farming has changed so there is not enough diversity and wild 
flowers for pollinators to use as food, pesticide use, including a controversial one, neonicotinoid, 
that attacks the nervous system, habitat loss to cities; disease, parasites and pathogens; and global 
climatic change [12]. 

The UN report, which draws from many scientific studies but no new research, was 
approved by a congress of 124 nations meeting in Kuala Lumpur on February 26, 2016: "The 
variety and multiplicity of threats to pollinators and pollination generate risks to people and 
livelihoods. These risks are largely driven by changes in land cover and agricultural management 
systems, including pesticide use." 

In the United States, giant swaths of farmland are devoted to monocultures, and 
wildflowers are disappearing. Wild pollinators especially do well on grasslands, which are usually 
more than just grass, and 97 percent of Europe's grasslands have disappeared since World War II. 
The UK pays farmers to plant wildflowers for bees in hedge rows. 

There are two reasons known for the dramatically increased productivity of a polyculture. 
First is the benefit of mycorhyzzal symbiosis which is destroyed in chemical agriculture. Second 
is less solar saturation.  

Solar saturation is the point at which a plants' photosynthetic machinery is overwhelmed 
by excess sunlight and shut down. Most of our crop plants stop growing at about 10 am and do not 
start again until about 4 pm in the afternoon. Members of a polyculture shade each other, 
preventing solar saturation, so plants metabolize all day long. Polyculture as used in permaculture 
uses close to 100 percent of the sunlight falling on its mixed crops. Monoculture rarely can use 
more than 30 percent of the total sunlight received before saturation. 



General and specific problems exist with some pesticide use: "Pesticides, particularly 
insecticides, have been demonstrated to have a broad range of lethal and sub-lethal effects on 
pollinators in controlled experimental conditions." The report highlighted recent research that said 
the widely used insecticide neonicotinoid reduces wild bees' chances for survival and reproduction, 
but the evidence of effects on honeybees is conflicting. 

Christian Maus, the global pollinator safety manager for the Bayer chemicals Company, 
which makes neonicotinoids, commented: "The report confirms the overwhelming majority of the 
scientific opinion regarding pollinator health — that this is a complex issue affected by many 
factors. Protecting pollinators and providing a growing population with safe, abundant food will 
require collaboration." 

Climatic change is a future risk because pollinators and their plants may not be at the same 
place at the same time. In the UK one-quarter of the bumblebee species is threatened, and those 
are the type of bees most sensitive to climate change. The UK has lost two species of wild 
bumblebees to extinction and the USA has lost one [12]. 

Globally over the last 50 years, the number of managed honeybee hives has increased, but 
it has dropped in North America and Europe. The number of managed hives in the USA dropped 
from 5.5 million in 1961 to a low of 2.5 million in 2012, when Colony Collapse Disorder (CCD) 
was causing increased worries. The number of hives is now back up slightly, to 2.7 million [12]. 
 
HONEY NUTRITIONAL VALUE 
 

Referred-to in ancient Egyptian, Sumerian, Vedic, and Biblical writings, honey has been 
employed since ancient times as both a nutritional and healing medicine. For centuries, honey has 
been a multipurpose food, used to give homage to the gods and to help embalm the dead, as well 
as for medical and cosmetic purposes.  

Evidence suggests that despite the risk of bee sting, collection of honey has occurred since 
7000 BC, and since at least 5000 BC, beekeeping for the production of honey or apiculture, has 
been used. To the surprise of the Spanish conquistadors, the natives of Central and South America 
were already keeping bees for the purpose of collecting honey when they arrived. Honey was 
considered a food of the rich for many years. More recently, honey has decreased in popularity as 
refined sugar and high fructose corn syrup, which are cheaper and sweeter, have replaced the 
sweet, viscous liquid in common households all over the world. 

Honey is a source of riboflavin and vitamin B6. It also provides iron and manganese. A 3.5 
ounce or 100 gm serving of honey provides 304 calories, mostly as 82.4 grams of carbohydrate, 
almost all of which is sugar, 0.3 grams of protein, and 0 grams of fat. Honey is more likely to be 
consumed by the tablespoon (15 grams), which provides 64 calories, 17.3 grams of carbohydrate, 
and 0.1 grams of protein. 

The health benefits of a particular honey appear to depend on its processing as well as the 
quality of the flowers the bees utilize when collecting the nectar and pollen. Raw honey is honey 
that has not been pasteurized, clarified, or filtered, and this form typically retains more of the 
healthful phytochemicals lost to the standard processing of honey.  

Propolis is a product of tree sap mixed with bee secretions that is used by bees to protect 
against bacteria, viruses, and fungi. Propolis is unfortunately lost in honey processing, thus greatly 
reducing the level of phytochemicals known to protect against the germs. Some research suggests 
that these may also prevent certain types of cancer. Healthy organic flowering plants provide the 
raw nectar that will confer a higher-quality nutrient profile to the honey produced. 



Within the propolis are phytochemicals that are ascribed cancer-preventing and antitumor 
properties. These substances include caffeic acid, methyl caffeate, phenylethyl caffeate, 
phenylethyl dimethycaffeate. Researchers have discovered that these substances in propolis 
prevent colon cancer in animals by shutting down the activity of two enzymes, 
phosphatidylinositol-specific phospholipase C and lipoxygenase that are involved in the 
production of cancer-causing compounds. 

Honey, particularly darker honey, such as buckwheat honey, is a rich source of phenolic 
compounds, such as flavonoids, that exert significant antioxidant activity. Honey is an excellent 
source of readily available carbohydrate, a chief source of quick energy. The wound-healing 
properties of honey may be its most promising medicinal quality. Honey has been used topically 
as an antiseptic therapeutic agent for the treatment of ulcers, burns, and wounds for centuries. A 
mixture of honey and cinnamon is ascribed wide curative properties. 

 

   
 

Figure 4. Hieroglyphic depictions of honey bees in stone carvings on ancient Egyptian temples. 
 

   
 

Figure 5. Stone reliefs of a bee deity on Mayan temples. 
 



 
 

Figure 6. Harvesting olives (left) and honey (right) in Greek antiquity. 
 

 
 

Figure 7. Ceramic dwelling floor in Roman antiquity showing a bee. 
 

   
 

   
 

Figure 8. Medieval-period straw skeps used in beekeeping. 
 



 
 

Figure 9. Tree trunk logs apiculture. 
 

 
 

Figure 10. Collection of a bee swarm. 
 

   
 

 
 

Figure 11. Swarmed bees temporarily settled on trees. 



 

 
 

Figure 12. “Cupid complaining to Venus,” Lucas Cranash the Elder, 1525, The National Gallery, 
London, UK. Cupid complains to his mother Venus about being stung by a bee as he stole a 

honeycomb. The painting is accompanied by the commentary: “Life’s pleasure is mixed with 
pain.” The painting is inspired by Theocritus’ Idyll 19: The Honeycomb Stealer. 

 

   
 

Figure 13. Medieval painting of Cupid complaining to his mother Venus about being stung by a 
bee: “Venus with Cupid Stung by a Bee,” Lucas Cranash the Elder, 1532. 



 

 
 

Figure 14. Victorian era depiction of bee and human societal hierarchy, justifying monarchy and 
class structure. 

 

 
 

Figure 15. Moroccan-mountains cylindrical-wall reed hives. 
 



 
 

   
 

   
 

 
 

Figure 16. Communal bee hives in Morocco, palm tree trunks hives in Oman, clay cylinder hives 
in Vietnam and hollow tree log hive in Cevennes, France. 

 



 
 

Figure 17. European bee house, Switzerland. 
 

 
 

Figure 18. Extracting honey in a date-palm tree grove in Saudi Arabia. 
 

 
 

Figure 19. Bee hive frame with drones brood cells (left), workers brood cells (center) and queen 
cells (bottom). 



 

   
 

Figure 20. Queen cell and virgin queen surrounded by its attendants. 
 

     
 

Figure 21. Mating of queen bee and drone in flight. 
 

   
 



   
 

Figure 22. Mature queen bees with enlarged abdomen after mating surrounded by their 
attendants in healthy hives. 

 

   
 

 
 

Figure 23. Healthy bees in hive and worker bees fanning their wings for ventilation at hive 
entrance. 

 



   
 

   
 

Figure 24. Bees’ insecticides kill. 
 

 
 

Figure 25. Insecticide bee kill in Japan. 
 



 
 

Figure 26. Dramatization of produce choices in a supermarket with and without the benefit of 
bee pollination. 

 

 
 

Figure 27. Inadequately pollinated strawberries. 



 

 
 

Figure 28. Managed honey bees hives mortality in the USA. 
 

   
 

Figure 29. Disposal of diseased bee colonies’ frames and hive boxes in Europe. 
 

   
 

Figure 30. Decline in the number of managed honey bee colonies in the USA. The number of 
hives halved from 5.5 to 2.5 million hives over a fifteen years period with about a 30 percent 

yearly loss. Source: National Agricultural Statistical Service. 
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Figure 31. Almond groves pollination in California needs about 1. 5 million bee colonies. 
 

 
 

Figure 32. Bee pollination of almond flowers, California, USA. 
 

 
 

Figure 33. Rapeseed bee flower pollination in Europe. 



 

   
 

Figure 34. Aerial pesticide spraying using airplanes and helicopters. 
 

   
 

Figure 35. Land spraying of fruit groves. 
 

 
 

Figure 36. Simultaneous inadvertent insecticides spraying of flowering trees and honey bees 
colonies alike in California, USA. 

 



   
 

Figure 37. Overturned migratory beekeeping truck with 448 beehives meant for pollinating a 
blueberries farm on highway 5 near Lynnwood, Seattle, Washington, April 17, 2015. Accident 

occurred due to load-shifting during merging from a curved on-ramp at 3 am. Driver was 
uninjured, highway was never closed, and police reported an improperly secured load and 

driving too fast. Best possible strategy is to spray the bees with a water mist, let them settle down 
and congregate, preferably overnight, then gently remove and relocate them. 

 
NEONICOTINOID SYSTEMIC PESTICIDES 
 
 According to Lu et. al. [13]: 
 

“Honeybee (Apis Mellifera L.) Colony Collapse Disorder (CCD) that 
appeared in 2005/2006 still lingers in many parts of the world. Here we show that 
sub-lethal exposure of neonicotinoids, imidacloprid or clothianidin, affected the 
winterization of healthy colonies that subsequently leads to CCD.  We found honey 
bees in both control and neonicotinoid-treated groups progressed almost identically 
through the summer and fall seasons and observed no acute morbidity or mortality 
in either group until the end of winter. Bees from six of the twelve neonicotinoid-
treated colonies had abandoned their hives, and were eventually dead with 
symptoms resembling CCD. However, we observed a complete opposite 
phenomenon in the control colonies in which instead of abandonment, they were 
re-populated quickly with new emerging bees. Only one of the six control colonies 
was lost due to Nosema-like infection. The observations from this study may help 
to elucidate the mechanisms by which sub-lethal neonicotinoids exposure caused 
honeybees to vanish from their hives.” 

 



 
 

Figure 38. Six out of twelve wintering bee hives treated with neonicotinoids had their 
brood die over the winter, whereas the controls survived into January and to the spring 
build-up to April. The bee clusters in the six surviving out of 12 neonicotinoid-treated 

colonies were small and were either without queen bees, or had no brood [13]. 
 
Table 1. Bee hives fed during the winter sucrose and High Fructose Corn Syrup (HFCS) 
mortality from sub-lethal doses of neonicotinoids. Five of the six control hives survived 
the winter. The death of the single hive is attributed to a Nosema Ceranae infection [13]. 

 
Treatment Control Imidacloprid Clothianidin 

Sucrose HFDS Sucrose HFCS Sucrose HFCS 
Number of hives 3 3 3 3 3 3 
Dead colonies 
fraction 0 1/3 2/3 2/3 1/3 1/3 

 
Most chemical pesticides are harmful to bees but the neonicotinoids class such as 

imidacloprid (1-(6-chloro-3-pyridinyl)methyl)-N-nitro-2-imidazolidinimine, CAS# 138261-41-3) 
or clothianidin (1-(2-chloro-1,3-thiazole-5-ylmethyl)-3-methyl-2-nitroguanidine, CAS# 210880-
92-5), in short “neonics,” is notably harmful.   

According to Wikipedia: “A CAS Registry Number, also referred to as CASRN or CAS 
Number, is a unique numerical identifier assigned by Chemical Abstracts Service (CAS) to every 
chemical substance described in the open scientific literature (currently including those described 
from at least 1957 through the present), including organic and inorganic compounds, minerals, 
isotopes, alloys and non-structurable materials (UVCBs, of unknown, variable composition, or 
biological origin). The Registry maintained by CAS is an authoritative collection of disclosed 
chemical substance information. Currently the CAS Registry identifies more than 102 million 
organic and inorganic substances and 66 million protein and DNA sequences, plus additional 



information about each substance. The Registry is updated with an approximate 15,000 additional 
new substances daily.” 

As systemic pesticides, they can be applied as coatings to plant seeds and become 
incorporated throughout the entire plant.  They are indiscriminate, so that an insect feeding on any 
part of the plant will ingest the pesticide. They act on an insect’s nervous system causing 
overstimulation, poisoning and eventual death.  Neonics are marketed as various products such as:  
Acetamiprid, Clothianidin, Dinotefuran, Imidacloprid and Thiamethoxam.    

These substances are now the most widely used pesticides in the world. They are essentially 
nerve agents, of the same class as nicotine. Plants absorb the chemicals into their cells, making 
every part of the plant toxic to insects, including roots, stems, leaves, flowers, pollen, as well as 
fruit or vegetable. 

Nicotine is the active alkaloid of the tobacco plant. Tobacco was introduced to Europe in 
1559, and by the late 17th century, it was used not only for smoking but also as an insecticide. 
After World War II, over 2,500 tons of nicotine insecticide were used worldwide, but by the 1980s 
the use of nicotine insecticide had declined below 200 tons. This was due to the availability of 
other insecticides that are cheaper and less harmful to mammals. 

Neonics were adopted in the early 1990s as the pesticide of choice, as they worked so well 
and were thought to be safer than Dichloro-Diphenyl-Trichroloroethane (DDT). DDT was used 
for about 30 years, from the 1940s into the 1970s, seriously harming organisms of every size and 
shape. Neonics are not acutely toxic to humans, which has allowed them to avoid close scrutiny, 
but there is suspicion that they have a cumulative long-term effect on mammals and birds. They 
are detected in plants, fruits and vegetables at the parts per billion (ppb) level. Neonics are posing 
a threat to the productivity of the natural and farmed environments equivalent to that earlier caused 
by the organo-phosphates (e. g. parathion, malathion, methyl parathion, chlorpyrifos, diazinon, 
dichlorvos, phosmet, fenitrothion, tetrachlorvinphos, azamethiphos and azinphos-methyl), 
carbamates (e. g. Aldicarb (Temik), carbofuran (Furadan), carbaryl (Sevin), ethienocarb, 
fenobucarb, oxamyl and methomyl) and the organochlorine pesticides such as DDT, 22eptac, 
22eptachlor and dieldrin [5]. 

In Asia, 90 percent of the loss of the Apis Cerana native bees has been attributed to viral 
disease. In the USA over the period 2007-2011, 29-35 percent colony losses have been reported. 
 
HISTORY 
 

The toxic effect of the neonicotinoids on honey bees was first noticed in Europe in the 
1990’s.  Beekeepers observed erratic behavior in bees pollinating sunflowers where the 
neonicotinoid Imidacloprid was used, along with acute losses of bees in the hives.   Increased 
losses were noted in the year when Imidacloprid was introduced, described as Colony Collapse 
Disorder (CCD). France instituted a partial ban on the use of neonicotinoids in 2003 and in 2010, 
Germany, Italy and Slovenia joined the ban. 
 



 
 

Figure 39. Dead bees outgrown by mold on hive frame. 
 

 
 

Figure 40. Laying workers and absent queen in abandoned hive. Multiple infertile eggs are laid 
on sides of cells producing only drones, leading to the eventual demise of the colony. 

 



 
 

Figure 41. Laboratory testing of harnessed bees. Source: Video screen grab. 
 

 
 

Figure 42. Bee tolerance to natural (NAT) and agricultural (AGR) pollen contaminated with the 
Fipronil insecticide. LD50 is the Lethal Dose to 50 percent of the tested population. Source: 

Video screen grab. 
 



 
 

Figure 43. Bee age effect on the Clothianidin and Fipronil insecticides exposure tolerance. Very 
low doses of imidacloprid (0.216 and 2.16 ng /bee) were used compared with LD50 average of 

21.85 ng / bee. Estimated exposure levels from nectar is 1.1 – 4.3 ng / bee. Source: Video screen 
grab, Daren Eiri, UCSD.  

 

 
 

Figure 44. Imidacloprid effect on honey bees’ waggle dance. Source: Video screen grab, Daren 
Eiri, UCSD.  



 

 
 

Figure 45. Insecticide effect on bee’s hyperactive flight speed and distance travelled. Source: 
Video screen grab, Daren Eiri, UCSD.  

 

 
 

Figure 46. Effect of insecticide on honey bees’ flight distance.  Source: Video screen grab, Daren 
Eiri, UCSD.  

 



 
 

Figure 47. Temperature effect on bees’ insecticide tolerance. Source: Video screen grab, Daren 
Eiri, UCSD.  

 

 
 

Figure 48. Nosema bee-gut parasite. 
 



 
 

Figure 49. American foulbrood long filament. 
 

 
 

Figure 50. European foulbrood short filament. 
 



   
 

   
 

Figure 51. Deformed bees as a result of viral infection associated with varroa mites infestation. 
 

   
 

Figure 52. Cells with propolis-entombed pollen. 
 



 
 

Figure 53. Residue from fermented then pasteurized honey with high initial moisture content. 
 
SOUTH AFRICAN SMALL HIVE BEETLE 
 

The South African small hive beetle does not spend all its time in the hive.  They fly in at 
dusk in great numbers and may pick a different hive as before. The beetles can fly up to 50 kms 
and re-infest another hive, which is why they can spread so quickly. 

Honey storage and extraction is a major headache, since they quickly populate left-over 
frames favoring pollen and honey residues. Freezing as soon as honey extraction is finished is a 
suggested remedy, as boxes can be totally slimed and destroyed in a couple of days.  

Hive boxes full of honey can be destroyed in a week if kept in a hot room. Beekeepers have 
destroyed as much as 50 percent of their colonies by placing empty supers after extraction back on 
hives even though no beetles were seen, as the small hive beetles would have laid eggs in all the 
supers.  

Some strains of bees in strong hives tolerate the small hive beetle better than others and are 
continuously removing eggs or most likely grubs as soon as they become accessible. The small 
hive beetle has a claw on the back of its legs which can get entangled in computer screen wipe-
cloth. A suggested remedy is the use of four-layer-thick pads 6 x 4 inches that can be placed in the 
center above a queen excluder. As the bees chew and wear the pads away slowly, the beetles 
become entangled in the cloth to die on their own.  
 



 
 

Figure 54. South African small hive beetle distribution worldwide. 
 

   
 

 
 

Figure 55. South African small hive beetle tricks bees into feeding it by touching its antennae. 
 



 
 

Figure 56. Bees surrounding and herding South African small hive beetles into a corner in a 
healthy hive. 

 

 
 

Figure 57. Damage from South African small hive beetle larvae in frames. 
 



   
 

Figure 58. Small hive beetles trapping in computer-screen cloth wipes or shop towels. Source: 
Ozbee, Honey Bee World Beekeeping discussion forum. 

 
Table 2. Symptoms of Colony Collapse Disorder. CCD. 

 
Rapid disappearance of adult foraging bees 

Few or no dead bees within the colony 
Colonies die with excess brood present 

Small cluster remains with queen 
Hygienic colony cleans up the dead brood and 

may recover its strength over time 
 

Table 3. Suspected bee decline stressors causing Colony Collapse Disorder (CCD). 
 

Pesticides (neo-nicotinoids, organo-phosphates) coating and incorporation, and their soil and 
water residues. 

Fungicides. 
Wide-area aerial pesticides crops spraying. 

Pathogens, diseases. Viral (Israel acute respiratory paralysis virus, Kashmir bee virus, 
deformed wing virus), bacterial (European foulbrood, American foulbrood, dysentery) and 

fungal. 
Pesticides-Pathogens synergies. 

Habitat destruction. 
Urbanization (e. g. golf courses) 

Large Scale Monoculture Agriculture (e. g. almonds growing in California) 
Bee management practices (e.g. migratory beekeeping spreading diseases) 

Parasites. Varroa destructor mite, tracheal mites, small hive beetle. 
Climatic change, extreme, erratic, unusual weather events. 

Nutritional deficiencies. 
Crop diversity (e. g. glyphosate crops}. 

Monocultures (e. g. field margins, nutritional value). 
Electromagnetic interference with navigation (wireless internet, microwave towers). 

 



 
 

Figure 59. Bees communication through the waggle, shaking and the tremble dances. 
 

 
 

Figure 60. Use of cellular phones 10 minutes daily in beehives caused bees to abandon the hive 
[18]. 

 
ASIAN GIANT HORNET 
 



 
 

 
 

Figure 61. Asian Giant hornet. 
 

 The Asian Giant Hornet, Vespa Mandarinia, Giant Sparrow bee; the world’s largest hornet, 
the Murder Hornet's government name, is much larger and significantly more aggressive than its 
North American wasp cousins. Queens can grow to be more than 2 inches wide. And the soldiers 
possess powerful venomous stingers. Several reports of beehives being 'plundered' suggest swarms 
of the hornets might be active in the USA. Since two Murder Hornets were discovered in 
Washington State not far from a ravaged hive, scientists are starting their search in the Pacific 
Northwest. 

Beyond its size, the hornet has a distinctive look, with a cartoonishly fierce face featuring 
teardrop eyes like Spider-Man, orange and black stripes that extend down its body like a tiger, and 
broad, wispy wings like a small dragonfly. 

Jun-ichi Takahashi, a researcher at Kyoto Sangyo University in Japan, said the species had 
earned the “murder hornet” nickname there because its aggressive group attacks can expose 



victims to doses of toxic venom equivalent to that of a venomous snake; a series of stings can be 
fatal. A queen can fly many miles a day, at speeds of up to 20 miles per hour to establish new 
colonies. 
 
SYSTEMIC INSECTICIDES 
 

In 2010, Henk Tennekes, a Dutch toxicology consultant published a book: “The Systemic 
Insecticides: A disaster in the making.” As important as Rachel Carson’s book: “Silent Spring” 
sounding an alarm about the use of the DDT insecticide, the book reports the analyses of 26 
different surface water samples around the Netherlands.   The Imidacloprid concentrations ranged 
from 19 – 4,776 times the acceptable limit of 67 ng/L.  No sample was within acceptable limits. 
These results indicate that Imidacloprid builds up in the environment to toxic levels far exceeding 
the manufacturers’ safe dosage levels.  Henk Tenneke goes on to present considerable evidence 
on the negative effects of systemic insecticides on insectivorous birds in the Netherlands, 
highlighting the widespread environmental devastation these substances are causing. 

In 2010, Wiki-Leaks released an internal USA Environmental Protection Agency (EPA) 
memorandum dated November 2, 2010, stating: “…The proposed use on cotton poses an acute 
and chronic risk to freshwater and estuarine/marine free-swimming invertebrates…” and  
“Clothianidin’s major risk concern is to non-target insects (that is, honey bees). Clothianidin is a 
neonicotinoid insecticide that is both persistent and systemic. Acute toxicity studies to honey bees 
show that Clothianidin is highly toxic on both a contact and an oral basis … .” The memo goes on 
to say that the original studies showing whole hive effects of Cothianidin were acceptable (a study 
done by the manufacturer) are now deemed deficient and the results considered supplemental.  It 
recommends new research to determine the safety of Clothianidin and the other neonicotinoids on 
honey bees and other land and marine invertebrates, birds and small mammals.   Meanwhile, the 
EPA continues to allow the use of the neonicotinoids, and recommends only a change in labeling 
and directions for use of the products.  In December of 2010, six major groups sent a joint 
complaint to the EPA about the risk of Clothianidin to honey bees and pollinators. 

The neonicotinoids have a well-established profitable market under numerous mixes and 
trade names sold to farmers for use on their fields and to home-owners for use in their yards and 
gardens in the USA. The Bayer Company sales in 2010 in the USA of Imidacloprid was $820 
million and of Clothianidin, $260 million. 

 
Table 4. Product mixtures and trade names for the neonicotinoids; an incomplete list. 

 
Neonicotinoid Brand Name 
Imidacloprid Confidor 

 Merit 
 Admire 
 Legend 
 Bravado 
 Encore 
 Goucho 
 Premise 
 Connect 
 Evidence 



 Leverage 
 Muralla 
 Provado 
 Trimax 
 Advantage 

Thiamethoxam Actara 
 Platinum 
 Helix 
 Centrix 
 Flagship 
 Cruiser 
 Adage 
 Menridian 

Clothianidin Poncho 
 Titan 
 Clutch 
 Belay 
 Arena 

Thiacloprid Alanto 
 Bariard 
 Biscaya 
 Calypso 
 Monarca 
 Proteus 

Acetamiprid - 
Dinotefuran - 

 

 
 

Figure 62. Neonicotinoids samples. 
 



 
 

Figure 63. Neonicotinoids use in the USA. Source: USGS. 
 

 
 

Figure 64. Neonicotinoids use in California, USA. Source; USGS. 



 

 
 

Figure 65. Ground-feed treatment against Asian Citrus Psyllid in California. 
 

 
 

Figure 66. Asian Citrus Psyllid in California, Arizona, Baha California and Sonora. 
 



 
 

Figure 67. Asian Citrus Psyllid treatment in Ramona, San Diego County, California, 2013. 
 

 
 

Figure 68. Coated rape seeds with neonicotinoids in Europe. 
 



   
 

 
 

Figure 69. Coated corn seed with neonicotinoids in Europe. 
 

 
 

Figure 70. Liquid corn “exhudations” at tip of leaves is collected by honey bees, Italy, 2009. 



 

   
 

 
 



 
 

Figure 71. Neonicotinoids consumers’ garden store shelf products. 
 

 
 

Figure 72. Earlier (heroin) and contemporary (aspirin) pharmaceutical products. 
 

The European Food Safety Authority (EFSA) stated in January 2013 that the 
Neonicotinoids or Chloronicotinyl insecticides including Clothianidin (Poncho in the USA), 
Imidacloprid (Gaucho in Europe; Merit, Admire, Premise, Pre-Empt and Advantage in the USA), 
Thiamethoxam and Dinotafuran and other members of the nitro group of neonicotinoid 
insecticides, pose an unacceptably high risk to bee populations, concluding that: “A high acute risk 
to honey bees was identified from exposure via dust drift for the seed treatment uses in maize, 
oilseed rape and cereals. A high acute risk was also identified from exposure via residues in nectar 
and / or pollen [1]." 

In April 2013, the European Union voted for a two-year restriction on the Neonicotinoid 
insecticides. The ban restricted the use of Imidacloprid (Admire, Advantage, Confidor, Goucho, 
Marathon, Merit, Premier, Bayer Advanced, Rose defense), Clothianidin (Poncho), and 
Thiamethoxam (Actara, Crusier, Platinum) for use on crops that are attractive to bees, including 
corn, cotton, sunflower, and rapeseed, which came into effect on December 1, 2013.  



Thiamethoxam (C8H10ClN5O3S) was developed by the Syngenta Company. A patent 
dispute arose with the Bayer AG Company which already had patents covering other 
neonicotinoids including Imidacloprid. The dispute was settled in 2002, with Syngenta paying 
Bayer $120 million in exchange for worldwide rights to Thiamethoxam. A metabolite of 
Thiamethoxam in the soil is Clothianidin. Thiamethoxam is used to control aphids, thrips, beetles, 
centipedes, millipedes, sawflies, leaf miners, stem borers and termites. 

The Neonicotinoid dust released from seeds coatings of corn, canola and sunflowers at 
planting time may persist in nearby fields for several years and be taken up into non-target plants, 
which are then foraged by bees and other insects. The doses taken up by bees could not be 
immediately lethal, but they are associated with chronic problems caused by long-term exposure. 

In pneumatic, compressed-air drilling machines, corn, soybeans and wheat seeds are 
sucked in, causing the erosion of fragments of the insecticide shell, which are then expelled with 
a current of air. Foraging bees flying through the dust released during the planting of corn seeds 
coated with neonicotinoid insecticides are exposed long enough to accumulate a lethal dose. The 
dust could attach itself through electrostatic-charge means to their body hair much like pollen 
grains do, or it could be collected by the bees by being mistaken for pollen. 

Talcum powder is used in the vacuum system planters to keep pesticide-treated seeds 
flowing freely. The waste talcum powder can be picked up by the wind, and could spread the 
pesticide to non-treated areas. The insecticides were consistently found at low levels in soil up to 
two years after treated seed was planted, and on nearby dandelion flowers and corn pollen gathered 
by the bees. 

Imidacloprid is used in agricultural products for use on cotton and vegetable crops, in turf-
grass and ornamental plant products, in indoor and outdoor cockroach control products, in termite 
control products, in products for pets, home, lawn and garden use including potting soil. In 
California, USA, Imidacroprid is injected directly into the soil as a liquid to be uptaken by almond 
trees as an effort to combat a bacterial blight carried out by the Citrus Psyllid beetle. 
 

 
 

Figure 73. Imidacloprid chemical composition. 
 



 
 

Figure 74. Nicotine chemical composition. 
 
NEONICOTINOIDS TOXICITY 
 

The Neonicotinoids are neuro-toxins that act on the central nervous system of insects as an 
agonist of acetylcholine, the neurotransmitter that stimulates nAChR, targeting the same receptor 
site AChR and activating post-synaptic acetylcholine receptors but not inhibiting Acetyl Choline 
Esterase (AChE). The nicotinoid chemical family, are similar to and modeled after the natural nicotine 
tobacco toxin. Because of their molecular shape, size, and charge, nicotine and the nicotinoids fit into 
receptor molecules in the nervous system that normally receive the molecule acetylcholine. Acetylcholine 
carries the nerve impulses from one nerve cell to another or from a nerve cell to the tissue that a nerve 
controls [4]. 

Imidacloprid is considered as less toxic to mammals’ nervous systems than to insects’. Both insect 
and mammal nervous systems possess acetylcholine receptors that are blocked by Imidacloprid. However, 
most of the sensitive receptors are in the central nervous system of insects, but exists in nerves associated 
with muscles in mammals.  

Insect acetylcholine receptors are more sensitive to Imidacloprid than are mammalian 
receptors, although for some of the Imidacloprid’s breakdown products this relationship is 
reversed. For instance, the olefine metabolite is more toxic to insects than Imidacloprid itself. The 
desnitro metabolite, has very little nervous system toxicity to insects, but is more toxic than 
Imidacloprid itself in mammals’ nervous systems. The soil metabolite 2-imidazolidone, known as 
ethyleneurea induces tumors in combination with nitrate and causes genetic damage. 

Imidacloprid is an ingredient added to inert products in several products such as Gaucho, 
Advantage (flea insecticide applied as drops on the back of a pet’s neck), Merit 0.5 G, Merit 75 
WP (applied to honeylocust trees), Premise 75, Admire (applied to marigold flowers), Provado 
(applied to vegetable crops), Marathon soil granules (sunflowers, chrysanthemums and 
dandelions) and Solupak. 

There is little publicly available information about the inert and other ingredients added to 
products as they are considered proprietary. Inerts that have been identified in Imidacloprid 
products include: 
 
1. Crystalline quartz silica (in Merit 0.5 G). It is classified by the International Agency for 
Research on Cancer as “carcinogenic to humans” and as “known to be a human carcinogen” by 
the National Toxicology Program as it suspected to cause lung cancer. It is also suspected to cause 
emphysema and obstructive airway disease and genetic damage in exposed individuals and 
laboratory tests. 



 
2, Naphthalene (in Leverage 2.7) is classified by the National Toxicology Program as having 
“clear evidence of carcinogenic activity” through inhalation exposure because it is suspected to 
cause nasal cancers. It is also suspected in causing two kinds of chromosome damage in laboratory 
tests. Other symptoms of naphthalene exposure include anemia, liver damage, cataracts, and skin 
allergies. 
 

The Neonicotinoids are a class of insecticides chemically similar to nicotine. Nicotine has 
been used as a short-lived pesticide since the late 1700s. The Neonicotinoids were developed to 
last longer than nicotine, which is more toxic and which breaks down too quickly in the 
environment.  

Clothianidin was hailed initially as an alternative to organophosphates (e. g. Diazinon, 
Lorsban), carbamate, and pyrethroid pesticides that poses lower risks to mammals, including 
humans. It has helped prevent an observed pest insect build-up of resistance to the 
organophosphate and pyrethroid pesticides. Clothianidin is authorized for spray, dust, soil drench 
for uptake via plant roots, injectable liquid into tree limbs and trunks, and seed treatment coatings 
uses. In the last case, the plants roots uptake the pesticide. 
 
COLONY COLLAPSE DISORDER, CCD 
 

Honey bees (Apis mellifera) pollinate crops covering a third of the human diet; about $224 
billion worth of crops worldwide. Starting 2006, beekeepers in the USA reported losses of hives 
of 30 percent and higher. This phenomenon is designated as Colony Collapse Disorder (CCD). 
Scientific consensus suggests that the possible cause is a witches’ brew combination of factors 
including beekeeping practices, aerial pesticide spraying, lack of foraging plants, infectious viral 
and bacterial diseases, parasites, inbreeding and toxic pesticides are having a synergistic effect 
when occurring in combination. 

In 1992 the German Bayer AG Company was granted a license to use its systemic 
insecticide “Gaucho” with the active ingredient “Imidacloprid” on Sunflowers and Corn in France. 
The Japanese Takeda Chemical Industries and Bayer AG also introduced the Regent systemic 
insecticide with the active ingredient “Clothianidin, C6H8ClN5O2S”. Both insecticides are of the 
“Neonicotinoid” family including Thiamethoxam.   

Sunflowers are important to the French beekeepers with the honey derived from them 
amounting to 30,000 metric tonnes annually. In 1994 more than 400,000 bee-colonies died within 
days of the sunflowers blooming. The beekeepers reported that they could watch bees dying on 
the actual sunflowers and that he ground beneath the sunflowers was “crunchy” with the dead 
bees’ bodies. The beehives were empty of the forager bees and left with the queen and a few nurse 
bees.  

The blame was placed on the Gaucho insecticide and its constituent neuro-toxic 
Imidacloprid. The beekeepers lobbied the French Government to carry out research on the causes 
of bees’ mortality. The government, the regulators and the food safety agencies refused to act. 
After three years of mass bee deaths, beekeepers’ marches on Paris, and 300 discussions at the 
French National Assembly, the Minister of Agriculture banned the use of Imidacloprid on 



sunflowers and corn. The French ban was enacted in 2000. The British and American governments 
have ignored the French evidence and experience.  

Two of the most feared neonicotinoids being banned are Actara and Cruiser made by the 
Swiss global bio-tech seed and pesticide giant Syngenta AG which employs over 26,000 people in 
over 90 countries and ranks third in total global sales in the commercial agricultural seeds market. 
Syngenta, along with bio-tech giants Monsanto, Bayer, Dow and DuPont, control nearly most of 
the global market for genetically-modified pesticides, plants and seeds. 

Other insecticides affect bee populations such as Fipronil, with the trade names Regent, 
Frontline, Termidor, Combat and Maxforce. Fipronil is an insecticide in the phenyl pyrazole 
chemical family, a pesticide family with only a few chemicals. It was first marketed in the USA in 
1996 by Bayer Environmental Science, BASF Corporation and Merial Limited. It is toxic to birds, 
lizards, fish, crawfish, shrimp, bees, and other animals. Minute concentrations as low as five parts 
per trillion (ppt) have caused adverse effects. It is used in fire ants baits, cockroach baits and gels, 
flea collars for pets, termite control products, and turf and golf course products. In insects, it 
disrupts the nerves in the brain and spinal cord by interfering with the ability of these nerve cells 
to transmit nerve impulses. This results in uncontrolled activity leading to death of the insect. 
Amounts of Fipronil of 0.004-0.005 micrograms / individual are lethal to honey bees [2]. Effects 
on bees’ foraging occur at lower exposures [3]. 

As the EU has banned neonics, one can expect similar action on Rotenone and 
Azadirachtin, two pesticides that are toxic to bees, and especially with Rotenone which is  also 
harmful to humans. 
 

   
 

Figure 75. Hygienic worker bees removing disease-infected larvae. 
 

   



 

   
 

Figure 76. Hygienic bees removing larva infected by a varroa mite. 
 
PRECAUTIONARY ETHICAL PRINCIPLE 
 

In most of the European Union, the Precautionary Principle is adopted.  It suggests that 
when there is enough data to have a suspicion of harm, one can go ahead and act without having 
to have absolute proof of harm. This places the burden of proof more on corporate entities, who 
for instance market pesticides to show that the claim of harm is unfounded, than on the individuals 
that claim that they have been harmed.   

In the USA, to ban a pesticide or a harmful practice, individuals have to show proof of 
harm. A definition of the Precautionary Principle presenting the USA’s perspective is advanced 
by Adam Thierer, Senior Research Fellow at the Mercatus Center at George Mason University and 
the author of “Permissionless Innovation: The Continuing case for Comprehensive Technological 
Freedom.”: 
 

 “… the idea that new innovations should in some way be curtailed or 
disallowed until their developers can prove that they will not cause any harms to 
either individuals, groups, specific entities, cultural norms, business models, or 
other types of traditions.” 

 
The Precautionary Principle is widely adopted in the European Union, defended by public 

intellectuals such as Thomas Piketty. This is in contrast to the USA’s tradition of rewarding what 
Adam Thierer calls “Permissionless Innovation.” For public policy, this leads to a simple 
prescription: 
 

“Unless a compelling case can be made that a new invention will bring 
serious harm to society, innovation should be allowed to continue unabated. If 
problems develop they can be addressed after the fact. American companies are 
household names across the globe; Google, Facebook, Microsoft, Yahoo, Apple.” 

 
The USA criticism of the Precautionary Principle is that it operates under an assumption 

of clairvoyance as to what problems may arise in the future, while paying little heed to the risks of 
the failure to innovate. In essence it subdues the right of individuals to the possible benefit to 
society at large. As a result, products that would not be allowed to be marketed in the EU by 



European companies can be readily marketed by the same European companies in the USA with 
the burden of proof that harm has resulted to individuals falling on their shoulders. 
 According to the Precautionary Principle in France, Italy, Germany and Slovenia, the class 
of pesticides known as “neonicotinoids” in the market since the 1990s and widely used for the 
treatment of seeds on 120 agricultural crops was banned after they were suspected of finding their 
way into the pollen and impair honey bees navigational and foraging abilities causing the “Colony 
Collapse Disorder” or CCD syndrome. The observation is that bees lose their orientation 
capabilities and cannot navigate their way back to their hives causing its depopulation and eventual 
demise. 
 

   
 

Figure 77. Transponder antenna glued on the back of a bee. Source: BBC. 
 

 
 
Figure 78. Bee diode radar tracking antenna. Antenna is one tenth the weight of the bee. Source: 

BBC. 
 

   
 

Figure 79. Field bee tracking radar, UK. 



 

   
 

Figure 80. Radars tracking bees’ flights in Germany. Source: Randolf Menzel, Freie Universität, 
Berlin, Germany. Video screen grab, BBC. 

 

 
 

Figure 81. Exploratory orientation learning paths of a bee around beehive tracked by radar. 
Source: BBC. 

 

 
 



Figure 82. Healthy bee fed at feeding station then released from release site, initially uses its 
vector memory. Upon failure to find its hive at its expected location, it then finds it using its 

landscape orientation memory. Source: Menzel, Germany. 
 

 
 

Figure 83. Menzel in Germany reported that bees treated with the neonicotinoids and tracked by 
radar lose their sense of orientation, are lost and unable to return to their hive after a foraging 

trip. They lose both their vector and their landscape memories. Source: Menzel, Germany. 
 

   
 

   
 



 
 

Figure 84. Protests against the use of the neonicotinoids in Paris and London. 
 

   
 

   



 

     
 

Figure 85. Varroa destructor mite infestation of bee larvae. 
 

   
 

 
 

Figure 86. Varroa mites infestation of worker bees. 
 



 
 

Figure 87. Male (small) and female (large) varroa mites. 
 

   
 

   
 

   
 



Figure 88. Scanning electron microscope pictures of varroa mites. 
 

 
 

Figure 89. Virus associated with varroa mites infestation. 
 

 
 

Figure 90. Book scorpion as a natural enemy of mites as biological control. 
 



 
 

Figure 91. Powdered sugar bee-grooming. 
 



 
 

Figure 92. Natural brood cell dimensions in different bee species. Source: Eve Crane, “Bees and 
Beekeeping,” 1990. 

 



 
 

Figure 93. Bee brood cell size worldwide. Source: Dee Lusby,1998. 
 

 
 

Figure 94. Natural comb hive inside hollowed tree trunk. 
 



 
 

Figure 95. Use of small cells wax comb. 
 

       
 

 
 

Figure 96. Brood cells rhombus, rectangular and triangular measurements.  



 
 

Figure 97. Bats as pollinators. 
 

 
 

Figure 98. Sweat bees as pollinators. 
 



   
 

 
 

Figure 99. Urban beekeeping on rooftops and apartment balconies in Paris, France. 
 

CHLORPYRIFOS ORGANO-PHOSPHATE PESTICIDE 
 
 USAGE 
 
 The California Department of Pesticide regulation has considered imposing restrictions to 
become effective 2015; but not an outright ban of the use of Chlorpyrifos, a broad-spectrum 
chlorinated organo-phosphate (OP) insecticide, acaricide and nematicide in use since 1965. Pure 
Chorpyrifos is made up of white or colorless crystals and has a slightly mercaptan (thiol) skunky 
odor, like the smell of sulfur compounds in rotten eggs, garlic or skunks.  

The organophosphates are a group of related pesticides that affect the functioning of the 
nervous system. They were investigated during World War II as a nerve gas agent. They inhibit 
the Acetyl Cholin Esterase (AChE) that breaks down acetylcholine, a chemical involved in 
transmitting nerve impulses across the junctions between nerves. Without functioning AChE, 
acetylcholine accumulates, producing rapid twitching of involuntary muscles, convulsions, 
paralysis, and ultimately death. 



 Its Chemical Name is: 0,0-diethyl 0-3,5,6-trichloro-2-pyridinyl phosphorothioate. The 
trade names include: Brodan, Detmol UA, Dowco 179, Dursban (for household products, roach 
poison, ticks, lice and fleas treatment), Empire, Eradex, Lorsban (for agricultural products, 
primarily corn), Paqeant, Piridane, Scout, and Stipend. Its basic manufacturer is DowElanco, 
Indiana, USA. The EPA has established a 24-hour reentry interval for crop areas treated with 
emulsifiable concentrate or wettable powder formulations of Chlorpyrifos unless workers wear 
protective clothing. Chlorpyrifos is classified as a toxicity class II pesticide, or moderately toxic. 
Products containing Chlorpyrifos bear the Signal Word WARNING or CAUTION, depending on 
the toxicity of the formulation. It is classified as a General Use Pesticide (GUP). 

Chlorpyrifos is an organophosphate insecticide, acaricide and miticide used to control 
foliage and soil-borne insect pests on a variety of food and feed crops. It is used in ant and roach 
baits, cattle ear tags, residential lawns, golf courses and as a termicide in residential structures. 
Products containing Chlorpyrifos are used to treat wood fences and utility poles.  

Originally used primarily to kill mosquitoes, it is no longer registered for this use. 
Chlorpyrifos is effective in controlling cutworms, corn rootworms, cockroaches, grubs, flea 
beetles, flies, termites, fire ants, and lice. It is used as an insecticide on grain (corn, soybeans, 
wheat), peanuts, cotton, field, fruit, nut and vegetable crops, and well as on lawns and ornamental 
plants. It is also registered for direct use on sheep and turkeys, for horse site treatment, dog kennels, 
domestic dwellings, farm buildings, storage bins, and commercial establishments. Chlorpyrifos 
acts on pests primarily as a contact poison, with some action as a stomach poison. It is available 
as granules, wettable powder, dustable powder and emulsifiable concentrate. 

Approximately 10 million pounds are applied annually in agricultural settings. The largest 
agricultural market for Chlorpyrifos in terms of total pounds applied is corn at 5.5 million pounds. 
The EPA enacted restrictions in 2012 on its use such as placing buffers around sensitive sites such 
as schools and hospitals. It is used to treat 60 different crops like grapes, almonds, alfalfa, walnuts, 
oranges and cotton. About 2 million lbs are sprayed in California each year.  

Many of the 6,000 almond orchard owners in California could not find enough bees to 
pollinate their almond trees, at any price. Eighty percent of the world’s almonds come from 
California’s central valley, an 800,000-acre area of almond orchards that are totally dependent on 
bees pollinating the trees. Almonds are the number one agricultural product in California. 
 
 ENVIRONMENTAL EFFECTS 
 
 The insecticide has sickened a number of farm workers in recent years. Traces were 
detected in waterways threatening amphibians, fish and water fowl. Overuse was making the 
targeted species resistant to it. Exposure symptoms include difficulty breathing, coughing, itchy 
eyes, nausea, lightheadedness, disorientation and headaches. 

Risk quotients indicate that a single application of Chlorpyrifos poses risks to small 
mammals, birds, fish and aquatic invertebrate species for nearly all registered outdoor uses. 
Multiple applications increase the risks to wildlife and prolong exposures to toxic concentrations. 
The advocacy groups say that the insecticide interferes with brain development of fetuses, infants 
and children. Chlorpyrifos can cause cholinesterase inhibition in humans; over-stimulating the 



nervous system causing nausea, dizziness, confusion, and at very high exposures in accidents or 
major spills, respiratory paralysis and death. 

No deaths were reported, but 136 people reported exposure to the insecticide between 2001 
and 2011.  In 2007, 26 vineyard workers were exposed in Tulare County, California from drift 
from the spraying of a nearby almond orchard.  In 2008, 13 field workers clearing rocks were 
exposed in Monterey County, California with 7 getting sick. In 2009, 6 landfill workers in Kern 
County, California became sick from the drift from the spraying of a nearby orange grove. 
Chlorpyrifos and its 3,000-times more toxic metabolite, Chlorpyrifos oxon, alter the firing rates in 
the locus coeruleus suggesting that the pesticide may be involved in the Gulf War Syndrome and 
other neurodegenerative disorders. 
 
 EFFECT ON BEES 
 

Acute exposure to Chlorpyrifos is very toxic to bees, with an oral LD50 of 360 ng/bee and 
a contact LD50 of 70 ng/bee. In the State of Washington, USA it should not be applied to flowering 
plants such as fruit trees within 4–6 days of blooming to prevent bees from directly contacting the 
residue. Chlorpyrifos shares a common mechanism of toxicity with other organophosphate 
insecticides such as malathion and parathion, thus it would not be effective against 
organophosphate-resistant insect populations. 

Chlorpyrifos can poison non-target insects for up to 24 hours after it is sprayed and can 
remain toxic to earthworms for up to 2 weeks after it is applied to soils.  

The effects on bees of chronic exposure to low levels of Chlorpyrifos in residue in pollen 
and components of bee hives suggest that Chlorpyrifos is found in 15 percent of hive pollen 
samples and 20 percent of honey samples. Because of its combined high toxicity to bees and 
prevalence in pollen and honey, bees are considered to have higher risk from Chlorpyrifos 
exposure via their diet than from many other pesticides. 

When exposed in the laboratory to Chlorpyrifos at levels found in hives, bee larvae 
experience 60 percent mortality over 6 days, compared with 15 percent mortality in controls. Adult 
bees exposed to sub-lethal effects of Chlorpyrifos of 0.46 ng/bee exhibited altered behaviors: less 
walking; more grooming, particularly of the head; more difficulty righting themselves; and unusual 
abdominal spasms. The metabolite Chlorpyrifos oxon inhibits acetylcholinesterase in bee gut 
tissue as opposed to head tissue. 
 



 
 

Figure 100. Beehive at the White House garden, Washington DC, USA, 2014. 
 
CARBARYL, SEVIN 
 
 The USA Environmental Protection Agency announced that all flea collars will be free of 
the pesticide carbaryl by September 2010. The action came in response to a 2005 petition by the 
Natural Resources Defense Council (NRDC) requesting that the Agency withdraw use of the 
pesticide in pet collars because of high exposures to children and the availability of safer 
alternatives.  

Other pet products containing carbaryl were voluntarily withdrawn by 2006, but Wellmark 
International continued to sell pet collars containing the chemical. Carbaryl, known by its trade 
name "Sevin," is commonly used on lawns and gardens and on many agricultural crops including 
apples, grapes, oranges and corn.  

The EPA has found that agricultural use of carbaryl can contaminate rivers and streams, 
and the chemical is known to be toxic to bees and other pollinators. 
 
FEEDING HIGH FRUCTOSE CORN SYRUP 
 

A team of entomologists from the University of Illinois found a possible link between the 
practice of feeding commercial honeybees high-fructose corn syrup and the collapse of honeybee 
colonies around the world. The team outlines their research and findings in a paper published in 
the Proceedings of the National Academy of Sciences. 

Commercial honeybee enterprises began feeding bees high-fructose corn syrup back in the 
1970's after research was conducted that indicated that doing so was safe. Since that time, new 



pesticides have been developed and put into use and over time it appears the bees' immunity 
response to such compounds may have become compromised. 

The researchers are not suggesting that high-fructose corn syrup is itself toxic to bees, 
instead, they say their findings indicate that by eating the replacement food instead of honey, the 
bees are not being exposed to other chemicals that help the bees fight off toxins, such as those 
found in pesticides. Specifically, when bees are exposed to the enzyme p-coumaric, their immune 
system appears stronger as it turns on detoxification genes. P-coumaric is found in pollen walls, 
not nectar, and makes its way into honey inadvertently via sticking to the legs of bees as they visit 
flowers. Other compounds found in poplar sap appear to do much the same thing. It all together 
adds up to a diet that helps bees fight off toxins, the researchers report. Taking away the honey to 
sell it, and feeding the bees high-fructose corn syrup instead, they claim, compromises their 
immune systems, making them more vulnerable to the toxins that are meant to kill other bugs: 
 

“As a managed pollinator, the honey bee Apis mellifera is critical to the 
American agricultural enterprise. Recent colony losses have thus raised concerns; 
possible explanations for bee decline include nutritional deficiencies and exposures 
to pesticides and pathogens. We determined that constituents found in honey, 
including p-coumaric acid, pinocembrin, and pinobanksin 5-methyl ether, 
specifically induce detoxification genes. These inducers are primarily found not in 
nectar but in pollen in the case of p-coumaric acid (a monomer of sporopollenin, 
the principal constituent of pollen cell walls) and propolis, a resinous material 
gathered and processed by bees to line wax cells. RNA-seq analysis (massively 
parallel RNA sequencing) revealed that p-coumaric acid specifically up-regulates 
all classes of detoxification genes as well as select antimicrobial peptide genes. This 
up-regulation has functional significance in that that adding p-coumaric acid to a 
diet of sucrose increases midgut metabolism of coumaphos, a widely used in-hive 
acaricide, by ∼60%. As a major component of pollen grains, p-coumaric acid is 
ubiquitous in the natural diet of honey bees and may function as a nutraceutical 
regulating immune and detoxification processes. The wide-spread apicultural use 
of honey substitutes, including high-fructose corn syrup, may thus compromise the 
ability of honey bees to cope with pesticides and pathogens and contribute to colony 
losses.” 

 
INDISCRIMINATE AERIAL “TRUMPET-NALED” INSECTICIDE SPRAYING 
 

Honeybees were killed in South Carolina as a result of a controversial aerial spray targeting 
the Zika-carrying mosquitoes, Aedes aegypti. On August 28, 2016, Flowertown Bee Farm and 
Supplies in Summerville, South Carolina was one of the hardest hit by the event; losing 46 bee 
hives that totaled about 2.5 million bees. 

Mosquito control programs in South Carolina are common. There are often trucks driving 
around towns spraying pesticides in order to destroy mosquito larvae. The South Carolina Health 
Department (DHEC) warned South Carolina residents about the mosquito outbreak and the risk of 
Zika, and urged all local governments to enhance their current mosquito control programs. 



Following the initial warning, 48 travel-related Zika cases were reported in South Carolina, 
including four within Dorchester County. As a result of the elevated Zika virus scare, Dorchester 
County decided to try a different tactic for combating disease spread. Their new approach was an 
aerial spray.  
 

 
 

Figure 101. Aerial pesticides spraying. 
 

An airplane flew over the county and dispensed the insecticide on the morning of Sunday, 
August 28, 2016. This was the first time in 14 years that the county issued an aerial spray of the 
product Trumpet, which contains the common, but controversial, insecticide Naled. Naled has 
been registered since 1959 for use in the United States. It is used primarily for controlling adult 
mosquitoes and on food and feed crops. 

The Trumpet product fact sheet warns that it is: "highly toxic to bees exposed to direct 
treatment on blooming crops or weeds." The warning recommends to apply the product when bees 
are least active. 

The technique of spraying Naled in order to halt mosquito growth is not unique; it is often 
used to reach areas that trucks cannot. According to the Centers for Disease Control and Prevention 
(CDC), Naled is currently applied to about 16 million acres within the mainland USA, as part of 
routine mosquito control. Florida sprays more than 6 million acres within a single year. 

Human exposure to Naled should be limited as an overdose can prove fatal, according to 
the New York Times. However, according to the Environmental Protection Agency (EPA). Naled 
is not a hazard to people as it dissipates quickly and often there is not enough sprayed to pose a 
threat. 

The Naled insecticide has been banned in the European Union since 2012 due the 
"unacceptable risks" that is poses on humans and the environment. European officials felt that 
there was not enough evidence proving that it worked to justify the potential hazards.  
 



 
 

Figure 102. Bee-kill from the aerial spraying of the Trumpet-Naled insecticide on August 28, 
2016 used for mosquitoes control. Source: Flowertown Bee farm and supplies, Summerville, 

South Carolina. 
 

The CEO and co-founder of the Zika Foundation, Dr. Michael Callahan said in a recent 
video interview that aerial spraying to combat the Zika virus does not work to kill the disease-
carrying mosquitoes. Aerial spraying can even make the problem worse because it kills insects 
that eat mosquitoes, such as dragonflies. There has been a lot of money spent in Singapore, 
Thailand, Japan and several Central American countries trying to control Aedes aegpyti with aerial 
spraying. 

The county was supposed to notify local bee keepers of spraying events, which did not 
happen. Even with warning, there would have been no way to protect the honey bees from the 
impacts and intensity of the spray. 
 
THE PLIGHT OF THE MONARCH BUTTERFLY 
 
 Up to a billion Monarch butterflies filled the USA’s skies each summer. Yet only 33 
million remain; reflecting a 90 percent decline since the 1990s, according to the Endangered 
Species Coalition.  The widespread use of the weed killer glyphosate (trade name: Roundup) is 
blamed for the virtual disappearance of the milkweed plant on which the butterflies depend on for 
food, laying eggs and the alkaloids that protect it from predators. Some also blame habitat loss for 
the disappearance of the Monarch Butterfly. The Monarch butterfly population is down 95 percent 
from 1996.  

The factors that affect it also affect other pollinators such as the honey bees and other 
butterfly species. A petition exists to list it as an “endangered species.”  The USA Fish and Wildlife 
Service named two upper Midwest inch-long brown-and-orange butterfly species: the Dakota 



Skipper as threatened and the Poweshiek Skipperlink as endangered under the Endangered Species 
Act.  

Midwestern corn and soybean farmers are being accused of threatening the survival of the 
Monarch butterflies. The widespread use of the weed killer glyphosate, or Roundup, is killing 
milkweed, on which the butterflies are totally dependent, across millions of acres of the monarch's 
summer habitat in the Corn Belt. 

The loss of forestland in the Monarch's overwintering home in Mexico and extreme-
weather temperature fluctuations in recent years that all contributed to the decline in the monarch 
population. They are the official state butterfly of seven states.  
 A petition to the EPA by the Endangered Species Coalition states: "The factors that are 
causing Monarch numbers to plummet also threaten many other species of butterflies and bees, 
which in turn threatens the well-being of people because the food security of humans is dependent 
on the ecological services that pollinators provide," asks the federal government to list the monarch 
as a "threatened species." 

Monarchs lay their eggs on milkweed. Caterpillars eat the leaf tissue and along leaf edges 
to grow, while using the plant's chemicals for their own defense against predators. Between 1995, 
the year before Monsanto introduced Roundup Ready soybeans and three years before it 
introduced Roundup Ready corn, and 2013, total glyphosate use on corn and soybeans rose from 
10 million pounds per year to 204 million pounds per year. Roundup Ready varieties now comprise 
94 percent of all soybeans and 89 percent of all corn grown in the USA. Residential, commercial 
and industrial sprawl also are contributing to the loss of milkweed, along with intense agricultural 
practices that remove fence rows. 

A Canadian model places the probability of the Monarch "quasi-extinction," meaning less 
than 1,000 monarchs, at 5 percent in the next 100 years. There is still a 95 percent chance they 
would not go extinct, but this should be considered as a wake-up call, because we are chemically 
changing the landscape. 
 

 
 

Figure 103. Orange and black-colored Monarch butterfly. 
 
BUMBLE BEES POPULATION DECLINE 
 



 
 

Figure 104. Bumble bee [11]. 
 

 
 

Figure 105. Bumble bees as a threatened species cartoon. 
 

While it did not grab headlines, for the first time ever, the bumblebee was labeled as an 
endangered species in 2016. Seven species of Hawaiian yellow-faced bee in the genus Hylaeus, 
once the most abundant insects on the tropical islands, are now so scarce that they are one of the 
Hawaii’s least observed pollinators. Not only is this driving many species to extinction, but it also 
poses a grave threat to agricultural integrity as the bumblebees’ contribution to farms production 
is estimated at $3.5 billion.” 

The pollination habits of bees are vitally important to the native flowering plants in the 
ecosystems they occupy. If the bees disappear, other plants will disappear, which will lead to 
certain animals disappearing, creating a domino effect. 

Bumblebees are disappearing from the planet at an alarming rate because of climate 
change. Bumblebees are responsible for the pollination of crops across Europe and North America, 
and their disappearance could mean a major catastrophe for the world’s plants and for agriculture. 
As the temperatures rise across the globe, bumblebees have stopped occupying the warmest 



regions, and they are not spreading north to compensate, unlike most other species that have also 
had to adapt [11]. 

Bumblebees do the real hard work of pollinating, as they spend their time in the fields 
pollinating plants from the spring to the fall and are capable of pollinating in ways other bees 
cannot, such as “buzz pollinating” flowers like tomatoes. It is estimated that their work is worth 
$3 billion per year to the USA economy. 

A research team looked at habitat ranges for 67 bumblebee populations in Europe and 
North American from 1901 to 1974 before the climate change effect, and from 1974 and 2010 as 
climate change began to take hold [11]. In the southern areas, the range of the bumblebees shrank 
by 186 miles, or 5.6 miles per year. They have not compensated by going to northern climates, 
instead, they are dying off [11]. 

The Oregon Department of Agriculture (ODA) announced that they were restricting the 
use of 18 pesticide products containing dinotefuran, a type of neonicotinoid. The EU has also 
banned these pesticides, beginning December 1, 2013, to study their involvement with large bee 
kills that thay are experiencing.  

The USA Environmental Protection Agency (EPA) has not taken action and has already 
been sued once by beekeepers and environmental groups for failing to protect bees from the 
neonicotinoid pesticides. They have also green-lighted another pesticide that is a close cousin to 
these toxic chemicals “sulfoxaflor” and, as a result, several beekeeping organizations and 
beekeepers have filed a legal action against the EPA for approving sulfoxaflor, which is considered 
by many to be a fourth-generation neonicotinoid. The “Save America’s Pollinators Act” was 
introduced. If passed, this bill, HR 2692, would require the EPA to pull neonicotinoid pesticides 
from the market until their safety is proven.  
 
“DIRTY DOZEN,” “TERRIBLE TWENTY” PESTICIDES 
 

With the world using about 50 times more pesticides today than six decades ago, their 
harmful impact on the environment and human health has increased. The evidence is growing that 
children as well as pollinators are especially vulnerable. Significant progress has been made since 
1985 on controlling an original “Dirty Dozen,” collection including the chemicals: 2,4,5-T, 
aldicarb, chlordane, chlordimeform, DBCP, DDT, the “drins” (aldrin, dieldrin, endrin), EDB, 
HCH, heptachlor, lindane, paraquat, parathion, pentachlorophenol, and toxaphene. 
 

Table 5. List of pesticides possibly affecting bee populations. 
 

2,4,5-T and its salts and esthers 
Aldicarb 
Aldrin, Dieldrin, Endrin 
Chlordane 
Chordimeform 
DBCP 
DDT 
EDB, Ethylene dibromide, 1,2-Dibromoethane 
HCH, mixed isomers 



Heptachlor 
Lindane 
Paraquat 
Parathion 
Pentachlorophenol and its salts and esters 
Toxaphene, camphechlor 
Sulfoxaflor 

 
The “Terrible Twenty” pesticides that have proven to be especially hazardous for children, 

are: chlorpyrifos, monocrotophos, malathion, methamidophos, DDT, permethrin, diazinon, 
paraquat, propoxur, atrazine, dichlorvos, cypermethrin, deltamethrin, mancozeb, methyl parathion, 
carbaryl, chlorothalonil, parathion, lambda-cyhalothrin, and maneb. 

Aside from those used in agriculture and food production, toxic chemicals used in homes, 
schools, gardens and public places expose children to debilitating and life-long health problems 
including cancers, autism, birth defects, asthma and other childhood diseases and learning 
disorders. Infants are infinitely more sensitive to pesticides than adults. At the early stage of their 
lives their immune systems, their endocrine systems and their neurological systems are all still 
developing, their brains are developing and they're very sensitive to the effects of even very small 
doses of pesticides. Children are born already contaminated with pesticides that will undermine 
their health and learning ability for the rest of their lives. 

Of the chemicals that make up the “Terrible Twenty,” some progress has been made in the 
USA, but many of the chemicals are still widely used. The neurotoxic pesticide chlorpyrifos is still 
widely applied to crops across the country, from corn to citrus and grapes. According to California 
officials, the only state to track its use, over 1 million pounds were used in that state alone in 2012; 
the last year on record. 
 
PESTICIDES FOOD RESIDUES 
 

Table 6. Foods most affected by pesticides residues, 2019. Environmental Working Group 
(EWG). 

 
Strawberries 

Spinach 
Kale 

Nectarines 
Apples 
Grapes 
Peaches 
Cherries 

Pears 
Tomatoes 

Celery 
Potatoes 

 



A French study showed that people who ate organic foods were at a significantly lower 
risk of developing cancer, although it also said that underlying factors needed additional research. 
Experts at Harvard University cautioned that the study did not "analyze residue levels in 
participants’ bodies to confirm exposure levels.” “...the health consequences of consuming 
pesticide residues from conventionally grown foods are unknown, as are the effects of choosing 
organic foods or conventionally grown foods known to have fewer pesticide residues.” Another 
Harvard study showed that for women undergoing fertility treatment, higher pesticide levels meant 
a lower chance of a live birth.  

The CDC said that “a wide range of health effects, acute and chronic, are associated with 
exposures to some pesticides.” Ninety percent of Americans have detectable pesticide levels in 
their urine and blood. Seventy percent of all produce sold in the USA has pesticide residue in it, 
even after it is washed, according to data from the USA Department of Agriculture and analyzed 
by the Environmental Working Group (EWG). Strawberries, spinach and kale have the heaviest 
pesticide presence, while sweet corn, avocados and pineapples had the lowest presence.  

More than 92 percent of kale that was tested had two or more pesticide residues in it. A 
sample of any conventionally farmed kale could contain "up to 18 different pesticides", according 
to the report. Dacthal was the most common pesticide found. It was detected in about 60 percent 
of kale samples and is banned in Europe and classified as a possible carcinogen in the USA. 

Other foods that the EWG group warns about include grapes, cherries, apples, tomatoes 
and potatoes. Foods like avocados, onions and cauliflower were found to be "clean".  
 
BEE BEHAVIOR 
 
 Much is not yet known about bees’ behavior. For instance it has been observed that an 
organized pattern exists for bees exiting and coming into a bee hive during a honey flow. A line 
of hovering bees stretches horizontally in front of the hive.  Out-going bees from the hive briefly 
hover next to them, then fly to their foraging destinations. In-coming bees stop in front of the line 
and some form of undescribed exploration or communication occurs between the incoming and 
outgoing bees. It is also possible that the out-going bees are performing flights to orient themselves 
relative to the hive and landmarks nearby and the sun in the sky; even on cloudy days, since bees 
detect ultraviolet radiation. 
 Some people suggest that the present bee population is 18 percent of what it was 30 years 
earlier. Other sources suggest bee populations have decreased by one half since 1940. If this is 
true, the honey bee should be placed on the endangered species list. The criterion for an endangered 
species is: "A plant or animal that exists in such small numbers that it may become extinct if we 
do not take quick action to stop its population decline."  
 In a pear-growing province in China the pollinators, including honey bees, were decimated 
due to the overuse of pesticides. Farmers were forced to pollinate their pear trees by hand. In the 
USA, it would cost $90 billion per year in 2007 dollars, maybe solving the unemployment 
problem. 
 
FUNGICIDES TOXICITY TO BEES 
 



According to research published n in the Entomological Society of America's Journal of 
Economic Entomology, the fungicide iprodione, when used alone or in combination with other 
common fungicides, leads to a significant reduction in the 10-day survival rate of forager honey 
bees Apis mellifera when they are exposed at rates common to usage in the field [14]. 

These fungicides may be applied when honey bees are present in almond orchards, hence 
bees may face significant danger from chemical applications even when responsibly applied. The 
effects of fungicides on honey bees were studied using a wind-tunnel experiment, in which groups 
of honey bees were exposed to various dosage levels and combinations of fungicides, sprayed and 
carried through the wind tunnel at speeds simulating aerial crop dusting. They were then removed 
to separate habitats and monitored daily over a 10-day period. They tested an iprodione fungicide 
on its own and in combination with boscalid, pyraclostrobin, and azoxytrobin). The trials were 
repeated three times in September, October, and November 2015 [14]. 

The results showed a significant increase in mortality rate among honey bees exposed to 
the fungicides compared to a control group. In two of the three trials, bees exposed to the 
recommended concentration of iprodione died at two to three times the rate of the unexposed bees 
after 10 days. The effect was even more pronounced when iprodione was combined with the other 
fungicides [14]. 

The exact reasons for fungicides' negative effect on honey bees is not well understood, 
though previous research has shown that some fungicides have heightened potential to persist in 
residual amounts in honey bee wax in hives [14. 
 
PESTICIDES TOXICITY TO BEES 
 

Many insecticides are highly toxic to bees, some more so than others. There are also a few 
herbicides and fungicides which are toxic to bees. Some pesticides have restrictions placed on their 
use, to try to minimize the risk to bees: they must not be used in a field where bees are foraging. 
The neonicotinoid pesticides are thought as one variable in causing Colony Collapse Disorder 
(CCD). This is why these pesticides have been banned in Russia, India and Europe. 

In the UK beekeepers must be notified 48 hours before certain pesticides are sprayed. 
Honey bees are of particular concern when considering the environmental impact of a pesticide 
because they pollinate 40% of the world's major food crops. In recent years honey bee populations 
in the USA and Europe have been falling dramatically. Pesticides may be a contributing factor, 
along with parasites, diseases and unfavorable weather conditions.  

Pesticides at low concentrations which do not directly kill the bees may nevertheless have 
sublethal effects such as altering foraging behavior on a colony already under stress from parasites 
and/or disease. A number of pesticides belonging to the group known as neonicotinoids have now 
been withdrawn in France, Germany, Italy and Slovenia, because of concerns that they are 
contributing to bee deaths. 
 In May 2008 the UK Pesticides Safety Directorate (PSD) published an analysis of 286 
pesticide substances on the EU market, identifying 40 as being toxic to bees [8]. The US EPA 
defines substances as being highly toxic to bees if they have an LD50 value of less than 2μg/bee 
[9].  
 



Table 6. Insecticides identified as toxic to bees in the UK and the USA [10]. 
 

Active Ingredient USA Environmental 
Protection Agency, EPA [8]  

UK Pesticide Safety 
Directorate, PSD [9] 

Abamectin * * 
Acrinathrin  * 
Alpha cypermethrin * * 
Aluminum phosphide * * 
Azamethipos *  
Bendiocarb *  
Beta-cyflurin * * 
Bifenthrin * * 
Butocarboxim *  
Cadusafos *  
Carbaryl *  
Carbuforan *  
Chlorate  * 
Chlorpyrifos * * 
Chlorpyrifos-methyl * * 
Clothianadin * * 
Copper compounds  * 
Cyfluthrin * * 
Cypermethrin  * 
Deltamethrin * * 
Diazinon *  
Dichlorvos *  
Dimethoate * * 
Esfenvalerate * * 
Ethprophos  * 
Etofenprox * * 
Fenamiphos * * 
Fenazaquin * * 
Fenbuconazole  * 
Fenitrothion *  
Fenoxycarb *  
Fenthion *  
Fipronil * * 
Fluometuron  * 
Formetanate * * 
Fosthiazate * * 
Hexaconazole *  
Hexaflumuron *  
Imazethapyr *  
Imidacloprid * * 
Indoxacarb * * 



Lambda-cihalothrin * * 
Malathion *  
Mepronil *  
Methiocarb * * 
Methomyl *  
Milbemectin  * 
Oxamyl * * 
Oxydemeton-methyl *  
Phosmet * * 
Pirimicarb  * 
Pyridaben  * 
Quinoclamine * * 
Spinosad * * 
Spiroxamine  * 
Tefluthrin * * 
Thiamethoxan * * 
Thiodicarb *  
Tralkoxydim *  
Trichlorfon *  
Zeta cypermethrin * * 

 

   
 

Figure 106. Aluminum phosphide and formic acid occasionally used as mite treatment in bee 
hives.  

 
BEST MANAGEMENT PRACTICES 

 



 
 

Figure 107. Insecticide-treated corn seed with talcum powder lubricant [10]. 
 

Best management practices for crop planting include the proper use of the seed powder 
lubricants in planters with seeds that have been treated with insecticides. The seed treatment comes 
off in the powder and destroys the bees’ populations at planting time as the bees gather them, 
mistaking them for pollen. To reduce that risk, talcum and graphite powders should not be 
overused. Plant on a windy day should be avoided. Thoughtful disposal of any leftover powder in 
the bottom of the planter box, including not dumping any excess powder in the planter box in a 
field after planting.  Using the proper amount of talc powder for the conditions is needed since 
higher humidity and seed size affect how much talc powder a farmer needs to use to make sure 
they have proper planter lubricity [10]. 
 
“CARE” METHOD FOR SEED TREATMENT 
 

Farmers, as environmental stewards are urged to follow the CARE method when using 
seed treatments [10]: 
 
C stands for “communicate” planting activities to neighboring beekeepers when practical and be 
aware of beehives adjacent to the planting area. 
A means to be “aware” of wind speed and direction during planting, particularly in areas with 
flowering crops.  
R means “reduce risk” to pollinators by eliminating or reducing flowering weeds in fields when 
practical.  
E means “ensure” seed is planted correctly. 
 

To help protect the environment, farmers are urged to clean their planters and seed boxes 
in a way to minimize dust release and ensure treated seed is planted at the proper depth [10]. 
 
REMEDIATION EFFORTS, RISK REDUCTION 
 



 A modest amount of $4 million dollars was allocated in late 2014 to supplement an earlier 
$3 million pilot allocation in early 2014 in technical and financial assistance by the USDA to 
farmers and ranchers in the USA’s Midwest to improve the health of honeybee populations. The 
effort includes 5 Midwestern states: Michigan, Minnesota, North Dakota, South Dakota and 
Wisconsin. The funding is managed by the Environmental Quality Incentives program to ranchers 
and farmers to implement conservation practices that would provide safe and diverse food sources 
for honeybees. 
 From a different perspective, the better-financed Monsanto Company kicked off a Corn 
Rootworm Knowledge program in 2012 with $6 million divided among 13 research projects as 
part of its Insect Management Knowledge Program. It also allocated a further $3 million to study 
pests in other crops.  
 The Honey Bee Health Coalition facilitated by the Keystone Center brings together 
beekeepers, growers, researchers, conservation groups, government agencies to improve 
pollinators’ health. The Syngenta Company created the Operation Pollinator program focusing on 
research of pollinators.  
 
IMPROVED SEED TREATMENT TECHNOLOGY 
 

Companies that make seed treatments, facing a possible ban on their use, are working to 
improve seed treatment technology, including making sure it sticks better to the seed.  

The Bayer Company introduced the “Fluency” agent, which helps lubrication with treated 
seeds and planters. The agent is claimed to reduce dust by 90 percent and reduces the buildup in 
planters. In 2014 it was used on 60,000 acres with 90 percent of farmers favoring it to graphite or 
talcum powder as seed lubricants, and 75 percent reporting less dust generation. 

The use of the agent is already mandated in Canada. All farm equipment companies have 
approved the use of the agent in their planters. The John Deere Company announced that it offers 
the agent. It can also be purchased it from a Bayer retailer. 
 The eventual development of resistance issues due to corn and soybean treatments using 
the same active ingredient is expected. The seed treatment manufacturers counter that the limited 
amount of the environment that is exposed to the chemistries is the factor that should help reduce 
the risk of resistance developing. 

Farmers are urged to limit the use of seed treatment unless it is needed, considering a recent 
EPA report which found there was not a yield increase in treated soybeans. Companies that make 
seed treatments such as Bayer Crop Science and Syngenta argue the finding [10]. They claim an 
extra 3.9 bushels per acre yield for soybean seeds that are treated with pesticides prior to planting 
“in fields that have pests or pathogens pressure.” The logical conclusion is that their use is an 
unnecessary extra cost in fields without a pest or pathogens pressures. 
 
FLYING INSECTS DECLINE 
 

A study by Caspar Hallmann and Hans de Kroon of Radboud University in The 
Netherlands looked into the total biomass of flying insects. The study is based on measurements 



of the biomass of all insects trapped at 63 nature protection areas in Germany over 27 years since 
1989. The data includes thousands of different insects, such as bees, butterflies and moths.  

A dramatic decline was seen regardless of habitat, land use and the weather. This stresses 
the importance of adopting measures known to be beneficial for insects, including strips of flowers 
around farmland and minimizing the effects of intensive agriculture. The finding is worrying given 
that it was happening in nature reserves, which are meant to protect insects and other living species. 
The modern agricultural landscape appears to be a hostile environment for insects. Their loss has 
far-reaching consequences for entire ecosystems as they provide a food source for many birds, 
amphibians, bats and reptiles, while plants rely on insects for pollination. 
 
EUROPEAN BAN ON NEONICOTINOIDS 
 

The European Union (EU) member states voted on April 27, 2018 in favor of an almost 
complete ban on the use of neonicotinoid insecticides across the EU. Scientific studies have long 
linked their use to the decline of honeybees, wild bees and other pollinators in general.  The move 
represents a major extension of existing restrictions, in place since 2013. Manufacturers and some 
farming groups have opposed the move, saying the science remains uncertain. Concerns about 
their impact on bees have been reinforced by "real world" trial results published in 2017. 

In 2013 the EU opted for a partial ban on the use of the three chemicals in this class: 
Imidacloprid, clothianidin and thiamethoxam. The restrictions applied to crops including corn, 
wheat, barley, oats and oil seed rape. The newly agreed Commission regulation goes much further, 
meaning that almost all outdoor uses of the chemicals would be banned.  

The action has been driven by a report from the European Food Safety Authority (EFSA), 
which found that neonicotinoids posed a threat to many species of bees, no matter where or how 
they are used in the outdoor environment. The Commission had proposed these measures on the 
basis of the scientific advice from the European Food Safety Authority. The ban extends 
restrictions to crops like sugar beet. Growers will only be free to use neonicotinoids in greenhouses 
across the EU, despite some environmental groups having reservations about the chemicals 
leaching into water supplies.  

Other neonicotinoids, including thiacloprid and sulfoxaflor, will continue to be exempt 
from the ban. Thiacloprid is widely used by growers both professional and home gardeners it is 
effective against pests but does not have harmful effects against bees. Scientists can continue to 
develop new pesticides that do not kill bees.  

These news may be taken with some caution. A worldwide survey of neonicotinoids in 
honey (Science 2017, DOI:10.1126/science.aan3684) found that in Europe, thioclopramid (not 
affected by the ban) was the most frequently detected pesticide (ca. 2/3 of total) while clothianidin, 
imidacloprid and thiamethoxam taken together account for a maximum 10 percent. The reason 
why was thioclopramid exempted is not clear. 

The ban has been limited and the lack of policing it has allowed continued use. There must 
be a ban on production not just on unenforced ban on use. 

An objection suggests that neonics are harmful to bees; but so are the alternatives. Unless 
farmers go organic which is unlikely, they are going to revert to traditional insecticides such as 
organo-phosphates which are still harmful to bees, and have to be used more frequently. 

For European beekeepers the ban on neonics has had an anecdotally bad effect on honey 
production, simply because farmers are no longer planting oil rapeseed rape. Agreed oil see 



rapeseed produces lots of honey. But it is very poor quality and flavor and is thixotropic and must 
be extracted at once.  

Environmentalists welcomed the ban. Five million people around the world had signed 
petitions calling for an extension of restrictions. Some farmers’ interests are unhappy about the 
increase in restrictions, saying they do not believe they are warranted on scientific grounds and 
that the existing partial ban has not delivered results. The extended ban heralds a new era for EU 
farmers where the needs of the environment are seen as more important than production. The ban 
on neonicotinoids could be an important step towards a more general questioning of the use of 
pesticides and the harm they are doing to the environment [15]. 

Growers will only be free to use neonicotinoids in greenhouses across the EU, despite some 
environmental groups having reservations about the chemicals leaching into water supplies. Other 
neonicotinoids, such as thiacloprid, will continue to be exempt from the ban. 

Environmental campaigners have welcomed the ban. Some five million people around the 
world had signed petitions calling for an extension of restrictions. The ban on neonicotinoids could 
be a really important step towards a more general questioning of the use of pesticides and the harm 
they are doing to the environment. 

 
'Do we NEED bees?' someone said, 
'Should we care if they were dead?' 
And then someone wise spoke true, 
'If they were dead, we would be, too. 
Not at once, or overnight, 
not in a blinding flash of light, 
but slowly, and now have no doubt 
the plants they care for would die out, 
and finally the land and seas 
would go the way of those lost bees!' 

Debbiebee1, April 27, 2018 
 

“I cannot understand the mentality of most humans thinking they can overpopulate the planet 
without with a single though about all the other living creatures we share this planet with.  
They can survive without humans, we humans cannot without them.” U16910901, April 27, 2018 

 

“No insects lead to no birds, no wildlife, no pollination, no naturally farmed food, eventually no 
human beings. This is a good decision, long overdue and hopefully not too late. We need more 
like it.” Albatrosser, April 27, 2018. 

 
“COUNTRY-SPECIFIC EFFECTS OF NEONICOTINOID PESTICIDES ON HONEY 
BEES AND WILD BEES” STUDY [16] 
 

According to a study published in in the journal Science [16]: 
 

“Neonicotinoid seed dressings have caused concern world-wide. We use 
large field experiments to assess the effects of neonicotinoid-treated crops on three 



bee species across three countries (Hungary, Germany, and the United Kingdom). 
Winter-sown oilseed rape was grown commercially with either seed coatings 
containing neonicotinoids (clothianidin or thiamethoxam) or no seed treatment 
(control). For honey bees, we found both negative (Hungary and United Kingdom) 
and positive (Germany) effects during crop flowering. In Hungary, negative effects 
on honey bees (associated with clothianidin) persisted over winter and resulted in 
smaller colonies in the following spring (24% declines). In wild bees (Bombus 
terrestris and Osmia bicornis), reproduction was negatively correlated with 
neonicotinoid residues. These findings point to neonicotinoids causing a reduced 
capacity of bee species to establish new populations in the year following 
exposure.” 

 
The study included 2,000 hectares across the UK, Germany and Hungary and was set up 

to establish the "real-world" impacts of the pesticides. The pan-European trials took place across 
33 sites. In the UK, Hungary and Germany, higher concentrations of neonicotinoid residues found 
in nests resulted in fewer queens. The neonicotinoid imidacloprid was detected in the wild bee 
nests. This pesticide was not used in the study, and the team said its presence suggested that despite 
the European 2013 ban, the chemicals were lingering in the environment. For honeybees, the 
scientists concluded that in the UK and Hungary, exposure to neonicotinoids meant that hives were 
at risk of dying out over the winter. In the UK, there was high hive mortality. In Hungary, colonies 
fell by 24% over the winter. In Germany, the scientists found there were no harmful effects on 
overwintering honeybees. They suggest that this may be because bee diseases are less prevalent in 
Germany and the insects also have a wider range of flowers to forage on.  
And Prof Nigel Raine, from the University of Guelph in Canada, said: "Whilst results from this 
large-scale study report varying impacts of neonicotinoid exposure... the overall picture points 
towards appreciable negative impacts on these important pollinators across the time course of this 
study." 

Data from the study has been submitted to the European Food Standards Agency (EFSA). 
EFSA's report on neonicotinoids in 2013 sparked Europe's temporary ban. Some farmers say that 
since the ban, their oilseed rape crops have been destroyed by pests. A report by the European 
Crop Protection Association (ECPA) estimated that the restrictions were costing the farming 
industry 900 million Euros a year. In the UK oilseed rape production had fallen by about 20%. 
There is a concern that the pesticides that are currently being used in place of neonicotinoids may 
be damaging the environment. Farmers are now spraying oilseed rape multiple times with older 
chemicals such as pyrethroids. 
 
“CHRONIC EXPOSURE TO NEONICOTINOIDS REDUCES HONEY BEE HEALTH 
NEAR CORN CROPS” STUDY [17] 
 

Another study published in the journal Science looked at commercial corn-growing areas 
of Canada [17].  
 

“Experiments linking neonicotinoids and declining bee health have been 
criticized for not simulating realistic exposure. Here we quantified the duration and 
magnitude of neonicotinoid exposure in Canada’s corn-growing regions and used 
these data to design realistic experiments to investigate the effect of such 



insecticides on honey bees. Colonies near corn were naturally exposed to 
neonicotinoids for up to 4 months—the majority of the honey bee’s active season. 
Realistic experiments showed that neonicotinoids increased worker mortality and 
were associated with declines in social immunity and increased queenlessness over 
time. We also discovered that the acute toxicity of neonicotinoids to honey bees 
doubles in the presence of a commonly encountered fungicide. Our work 
demonstrates that field-realistic exposure to neonicotinoids can reduce honey bee 
health in corn-growing regions.” 

 
Worker bees exposed to neonicotinoids had lower life expectancies and their colonies were 

more likely to permanently lose queens.  
 
OVERTURNING BAN OF NEONICOTINOIDS IN USA NATIONAL WILDLIFE 
REFUGES 
 

In a memo in August 2018 by the USA Fish and Wildlife Service, President Donald 
Trump’s administration has overturned bans on the use of te neonicotinoids pesticides linked to 
declining bee populations and the cultivation of genetically modified crops in USA national 
wildlife refuges. This reversed a policy adopted in 2014, and has attracted criticism from 
environmentalists. 

Limited agricultural activity is allowed on some national wildlife refuges. The blanket ban 
on neonicotinoid pesticides and GMO crops on refuges would end, with decisions about their use 
being made on a case-by-case basis. According to the memo: “genetically modified organisms 
helped ‘maximize production’, and that neonicotinoids might be required "to fulfil needed farming 
practices". The move on GMO crops would improve the supply of food for migratory birds 
including ducks and geese, which are shot by hunters on many of the nation's refuges. 

The memo includes more than 50 national wildlife refuges where the new policy now 
applies, covering about 150 million acres across the USA. The group “Defenders of Wildlife” 
condemned the move: "Industrial agriculture has no place on refuges dedicated to wildlife 
conservation and protection of some of the most vital and vulnerable species.” 

The policy is the latest in a series of President Barack Obama administration environmental 
restrictions to be reversed by the administration of President Donald Trump, who campaigned on 
a platform of rolling back government regulations on business. 
 
PROLOGUE 
 

Pollinators, particularly honeybees, are responsible for one of every three bites of food 
taken in the USA, and increase the country's nation crop values every year by more than $15 bi;;ion 
(£12bn), according to the USA Department of Agriculture. 

The numbers of beehives are growing, continuing a multi-year improvement gradually 
repairing the damage wrought by the 2006 mass bee die off known as Colony Collapse Disorder 
CCD. The Department of Agriculture announced that honey production, continues to improve by 
up to 14 percent. The total number of hives also increased again, by 100,000 or 4 percent, as it had 
increased the year before and the year before that. 

Scientists believe that CCD was a short-lived phenomenon that has occurred numerous 
times over the past few centuries. The real cause of bee health problems is gradually coming into 



sharper focus. In the latest in a string of studies looking at the relationship of pesticides found in 
pollen to honey bee colony health. Researchers working in a cooperative agreement with the 
USDA-ARS Bee Research Laboratory found that many past researchers often based their 
experiments on extremely high amounts of pesticides, far more than a bee would normally 
encounter in its life. They looked instead at field realistic doses of pesticides, although always 
testing at the high end of what bees might actually experience. 

They deliberately fed honeybee colonies the neonic pesticide imidacloprid in a dose-
response experiment based on real-world pesticide levels: 5 and 20 µg/kg doses are in the reported 
high range of residues present in pollen and nectar in seed-treated crops. They also included a 100 
µg/kg dose as a worst-case exposure level, representing imidacloprid applied to flowering crops. 
That level caused a large kill of bumblebees in a 2013 incident in Oregon. Bee exposure occurred 
over weeks-longer than bees are usually exposed to neonics. 

Even at the highest dose of pesticide exposure, the researchers found no difference in the 
performance of the treated and untreated hives. They found no evidence that imidacloprid affected 
foraging activity during and after exposure in their experiments. 

The new study is a rebuke of the research by Chensheng Lu, a Harvard University 
environmental scientist who used doses 10-100 times higher than found in the real world accounted 
before the embarked on his research project, that neonics were the driving cause of CCD.  

University of Illinois Department of Entomology Chair May Berenbaum, who headed up 
the National Academy of Sciences 2007 National Research Council study on the Status of 
Pollinators in North America, has called Lu's research "effectively worthless" to serious 
researchers: “The experimental design and statistical analysis are just not reliable. ... He never 
tested for the presence of pathogens, so his conclusions dismissing other likely causes don't follow 
from his data. The whole study just doesn't hold together. And I'm not being a fusspot here. It's 
unfortunate this was presented as a Harvard paper because it gives this credibility that it doesn't 
deserve.” 

A Mother Jones article by controversial activist-journalist Tom Philpott suggesting the Lu 
had all but solved the mystery of bee deaths quoted Jeffrey Pettis, an entomologist and research 
leader at USDA's Beltsville's Bee Laboratory, as appearing to be supportive: “Pettis told me that 
he thought Lu's study 'adds to the list' of studies showing that pesticides pose a significant threat 
to honeybees.” The Maryland researchers did acknowledge that neonics are not exactly harmless, 
but they are far down the list of health challenges faced by bees. Other factors are thought to 
include parasites such as Varroa mites and Nosema fungus, a bacterial disease known as foulbrood, 
viruses, drought and loss of habitat. 

Even more surprising, said Pettis and his colleagues, over the course of the experiment, 
pesticide residues declined, eventually becoming non-detectable within colonies' beebread and 
honey. As Wired noted in its analysis, that's one of the things that makes imidacloprid so popular, 
as the pesticide is designed to break down quickly. In fact, in one of the three years more "queen 
events," or creation of special queen cells, were found in the treated colonies. And while colony 
overwintering survival did seem to be linked to high doses of the pesticide in one year, the link 
collapsed the following year. There was no consistent pattern suggesting reports of harm were 
anything more than random data noise. 



But even that statement needs to be put in context. All farming requires tradeoffs and risks. 
Best practices require striking a reasonable balance between costs and benefits. Farmers 
necessarily use pesticides; even organic farmers use them, extensively. And all pesticides, even 
organic ones, result in some collateral damage--the killing of some beneficial insects. 

The most honest and realistic question therefore becomes: Which pesticides yield the most 
benefits to farmers while causing the least harm to the environment, including in this case, bees? 
If the USA government moves to restrict the use of neonics, what would replace them? In Europe, 
where neonics were banned after a ferocious lobbying campaign by activists, farmers have begun 
replacing them with older pesticides phased out years ago precisely because they caused too much 
collateral damage. So the panic solution--an open-ended moratorium on the use of neonics may 
have actually led to increased bee deaths by other insecticides. 
 

 
 

Figure 108. Bee-hives increase in numbers as of 2015. Populations of honeybees and other 
pollinators in the USA are under pressure. Between 1947 and 2017, the number of honeybee 

colonies in the USA fell from 6 million to 2.5 million. In 2019, researchers from the University 
of Maryland reported that 40 percent of the country's honeybee colonies died in a single winter, 

between October 2018 and April 2019; the largest loss of its kind. 
 



 
 

Figure 109. Bee-hive entrance mortality. 
 

 
 

Figure 110. “Silent” Spring in reference to birds’ songs and the use of DDT, 1963, may be 
followed by a buzzing-silent spring for insect species from the indiscriminate use of 

neonicotinoids, 2020. 
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APPENDIX I 
 
H.R. 2692: Saving America’s Pollinators Act of 2013 
 
Sponsor: John Conyers Jr., Representative for Michigan's 13th congressional district 
Party: Democrat 
 
113th Congress, 2013–2015. Text as of Jul 16, 2013 (Introduced). 
 

113th CONGRESS 
 

1st Session 
 

H. R. 2692 
 

IN THE HOUSE OF REPRESENTATIVES 
 

July 16, 2013 
 

Mr. Conyers (for himself and Mr. Blumenauer) introduced the following bill; which was referred 
to the Committee on Agriculture 

 
A BILL 

 
To direct the Administrator of the Environmental Protection Agency to take certain actions 

related to pesticides that may affect pollinators, and for other purposes. 
 

Section 1. Short title 
 
This Act may be cited as the Saving America’s Pollinators Act of 2013. 
 
Section 2. Findings 
 
(1) Pollination services are a vital part of agricultural production, valued at over 
$125,000,000,000 globally and worth $20,000,000,000 to $30,000,000,000 in agricultural 
production annually in the United States. 
 
(2) One-third of food produced in North America depends on pollination by honey bees, 
including nearly 95 varieties of fruits such as almonds, avocados, cranberries, and apples. 
 
(3) Over the past several years, documented incidents of colony collapse disorder have been at a 
record high, with some beekeepers repeatedly losing 100 percent of their operations. 
 
(4) During the winter beginning in 2012 and ending in 2013, United States beekeepers, on 
average, lost 45.1 percent of the colonies they operate. 
 



(5) According to scientists of the Department of Agriculture, current estimates of the 
survivorship of honey bee colonies show they are too low to be able to meet the pollination 
demands of United States agricultural crops. 
 
(6) Scientists have linked the use of systemic neonicotinoid insecticides to the rapid decline of 
pollinators and to the deterioration of pollinator health. 
 
(7) Neonicotinoids cause sublethal effects including impaired foraging and feeding behavior, 
disorientation, weakened immunity, delayed larval development, and increased susceptibility to 
viruses, diseases, and parasites and numerous studies have also demonstrated acute, lethal effects 
from the application of neonicotinoid insecticides. 
 
(8) Recent science has demonstrated that a single corn kernel coated with a neonicotinoid is toxic 
enough to kill a songbird. 
 
(9) In June 2013, over 50,000 bumblebees were killed as a direct result of exposure to a 
neonicotinoid applied to Linden trees for cosmetic purposes. 
 
(10) In January 2013, the European Food Safety Authority determined that the most widely used 
neonicotinoids pose unacceptable hazards to bees, prompting the European Union to suspend 
their use on agricultural crops. 
 
Section 3. Urgent regulatory response for honey bee and pollinator protection 
 
(a) In general. ---- 
 
Not later than 180 days after the date of the enactment of this Act, the Administrator of the 
Environmental Protection Agency shall suspend the registration of imidacloprid, clothianidin, 
thiamethoxam, dinotafuran, and any other members of the nitro group of neonicotinoid 
insecticides to the extent such insecticide is registered, conditionally or otherwise, under the 
Federal Insecticide, Fungicide, and Rodenticide Act ( 7 U.S.C. 136 et seq. ) for use in seed 
treatment, soil application, or foliar treatment on bee attractive plants, trees, and cereals until the 
Administrator has made a determination that such insecticide will not cause unreasonable 
adverse effects on pollinators based on— 
 
(1) an evaluation of the published and peer-reviewed scientific evidence on whether the use or 
uses of such neonicotinoids cause unreasonable adverse effects on pollinators, including native 
bees, honey bees, birds, bats, and other species of beneficial insects; and 
 
(2) a completed field study that meets the criteria required by the Administrator and evaluates 
residues, including residue build-up after repeated annual application, chronic low-dose 
exposure, cumulative effects of multiple chemical exposures, and any other protocol determined 
to be necessary by the Administrator to protect managed and native pollinators. 
 
(b) Conditions on certain pesticides registrations 
 



Notwithstanding section 3 of the Federal Insecticide, Fungicide, and Rodenticide Act ( 7 U.S.C. 
136a ), for purposes of the protection of honey bees, other pollinators, and beneficial insects, the 
Administrator of the Environmental Protection Agency shall not issue any new registrations, 
conditional or otherwise, for any seed treatment, soil application, and foliar treatment on bee 
attractive plants, trees, and cereals under such Act until the Administrator has made the 
determination described in subsection (a), based on an evaluation described in subsection (a)(1) 
and a completed field study described in subsection (a)(2), with respect to such insecticide. 
 
(c) Monitoring of native bees 
 
The Secretary of the Interior, in coordination with the Administrator of the Environmental 
Protection Agency, shall, for purposes of protecting and ensuring the long-term viability of 
native bees and other pollinators of agricultural crops, horticultural plants, wild plants, and other 
plants— 
 
(1) regularly monitor the health and population status of native bees, including the status of 
native bees in agricultural and non-agricultural habitats and areas of ornamental plants, 
residential areas, and landscaped areas; 
 
(2) identify the scope and likely causes of unusual native bee mortality; and 
 
(3) beginning not later than 180 days after the date of the enactment of this Act and each year 
thereafter, submit to Congress, and make available to the public, a report on such health and 
population status. 
 
APPENDIX II 
 
TOXICITY MEASURES 
 

A common measure of acute toxicity is the lethal dose (LD50) or lethal concentration (LC50) 
that causes death (resulting from a single or limited exposure) in 50 percent of the treated animals. 

LD50 is generally expressed as the dose in milligrams (mg) of chemical per kilogram (kg) 
of body weight. LC50 is often expressed as mg of chemical per unit volume (e.g., liter (L)) of 
medium (i.e., air or water) the organism is exposed to.  

Chemicals are considered highly toxic when the LD50 /LC50 is small and practically non-
toxic when the value is large. However, the LD50 does not reflect any effects from long-term 
exposure such as cancer, birth defects or reproductive toxicity that may occur at levels below those 
that cause death. 
 
APPENDIX III 
 
BEE LOSSES CARTOON 
 

https://www.govtrack.us/congress/bills/browse?congress=__ALL__&sort=relevance&text=Federal%20Insecticide,%20Fungicide,%20and%20Rodenticide%20Act
http://www.law.cornell.edu/uscode/text/7/136a
http://www.law.cornell.edu/uscode/text/7/136a


 
 
APPENDIX IV 
 
APITHERAPY, BEE-VENOM THERAPY 
 

Apitherapy involves the use of substances from honeybees, such as honey, propolis, royal 
jelly, or venom, extracted or from live bees, to relieve various medical conditions. A type of 
apitherapy is live bee-venom acupuncture. The benefits of bee-venom therapy have been only 
anecdotal. 

Bee-venom therapy has been used for treating conditions including arthritis and Multiple 
Sclerosis (MS). The theory behind the treatment is that bee stings cause blood inflow to the 
affected site and inflammation leading to an anti-inflammatory response by the immune system. 
However, the Multiple Sclerosis Trust suggests: "There is no research to show it is an effective 
treatment for people with MS". A 2008 review of non-conventional approaches to treating MS 
found that there was only marginal evidence for bee-venom therapy. 

Bee-venom therapy involves a risk of severe allergic reactions. Anaphylaxis can occur to 
susceptible individuals causing a massive stroke and permanent coma with multiple organ failure. 
Patients must be fully informed of the dangers of bee-venom therapy before undergoing treatment. 
Measures to identify sensitized patients at risk should be implemented before each bee sting. Bee-
venom therapy practitioners should be trained in managing severe allergic reactions. Bee-venom 



therapy practitioners should be able to ensure they perform their techniques in a safe environment. 
They should have adequate facilities for management of anaphylaxis using Epinephrine or 
Adrenaline emergency shots and rapid access to an intensive care unit. As the bee-venom treatment 
often takes place in private clinics, these measures may not be possible. The risks of undergoing 
bee-venom therapy exceed the presumed benefits, with the implication that this practice is risky, 
unsafe and unadvisable. 


