AGRICULTURAL AND
BEE SUSTAINABILITY
IN EUROPE

(Sulfoxaflor)

The Importance of Honey Bees in Sustainable Agriculture
Safeguarding the health and sustainability of bees is a fundamental concern for everyone.
Honey bees are vital to the pollination of more than 130 different crops worldwide. Yet,
as farming becomes increasingly more intensive to meet the needs of an expanding global
population, honey bees face new
challenges, including those posed
by changing crop production realities
and diverse environmental factors.
Dow AgroSciences is committed
to help find solutions to address
problems stemming from increasing
global demand for agricultural outputs
with decreasing natural resources,
including challenges posed to bees
and bee health.

Why Are Honey Bees
Under Stress?
Honey bee colonies are under stress today for a
variety of reasons. Loss of foraging habitat due
to encroaching urbanization has contributed to
hive malnutrition. Infestations of varroa mites
and pathogens have devastated many honey
bee colonies (Chauzat et al. 2013). Reports
of hives struggling because of unexplained
disappearance of worker honey bees have
generated additional concern as well.
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The European Union (EU) has strict regulations on pesticides. This is reflected in comprehensive
risk assessment procedures that only allow pesticide use that is safe for bee colonies (Künast
et al. 2013). The approval of pesticides in the EU includes mandatory, rigorous, and thorough
evaluation of possible impacts on bees and the environment. Current research and innovation
continue to develop safer molecules with increased selectivity towards pests and diseases.
Innovations in pesticide formulations and application technologies contribute to lower risks.
In addition, reducing contact between bees and farm pesticides through conditions of use as
indicated on the product label and best practices still remains an important consideration for
farmers, agrochemical industry, and the regulatory community.

Varroa Mites and Diseases as Main Factors
Affecting Bee Health
According to a survey conducted by the EU Reference Laboratory on bee health (Chauzat et
al. 2013), both National laboratories and beekeepers have identified diseases and varroa as
the main causes of colony mortality.

Main causes of colony mortality reported
by beekeepers (Chauzat et al. 2013)

Main causes of colony mortality reported by the
laboratories (Chauzat et al. 2013)
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Honey Bee Colony Mortality Varies Across Europe
The EU Reference Laboratory on honey bee health has also coordinated a major survey
across 17 countries (Laurent et al. 2015) aiming at collating comparable data on honey bee
health amongst the EU countries. The first step of this survey was to collect data on colony
mortality during the growing season and in winter and compare them across years. The
authors of the study mentioned the strong influence of climate and weather conditions over
the year and in the winter on colony survival, which is also suggested by high mortality rates
recorded in the Northern countries. Also, mortality rates were not higher in countries with
higher crop production, such as in Southern Europe, where pesticide use is also higher.
However, additional analyses are necessary and ongoing to further clarify the role of many
factors, including pesticides, in colony mortality. The authors highlighted the importance
of harmonising bee health diagnoses using standardised methods to ensure efficiency and
consistency of honey bee disease surveillance reported by beekeepers.

Yearly bee colony mortality rates in the Member States of the
European Union recorded in EPILOBEE 2012-2013 and EPILOBEE
2013-2014 (Laurent et al. 2015)
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Why Use Pesticides at All?

Pesticides are important because they control the weeds, diseases and insect pests that
destroy or contaminate our food. They help provide safe, nutritious and affordable food in
the quantity and quality required by a rapidly growing global population (Künast et al. 2013).
The extent to which pesticides are needed on a specific farm is a function of crop, field,
weather, insect pest complex, and cultural practices, as major factors. By controlling pests,
pesticides protect yield and product quality, as expected by consumers. The use of pesticides
in a diverse manner contributes to decrease the clearing of new areas for farming use and
helps increase productivity in currently managed land (Council for Agricultural Science and
Technology 2014).
As with the rest of the world, agricultural productivity matters in the EU. It is estimated that
each percentage point of agricultural productivity gained in the EU reduces the EU’s net virtual
land imports by approximately 1.2 million hectares (Noleppa et al. 2013). In addition, placing
more land in cultivation would limit the plant diversity available to foraging bees. This would
further reduce wildland, wetland, and recreational areas important for species preservation.
Consequently, pesticide use is not only essential to sustainable crop production; if wisely
practiced, it is also important in promoting habitat preservation and species diversity. Used
in conjunction with appropriate cultural practices, pesticides also help reduce soil erosion,
fight invasive pest species, and contribute to the efficient use of irrigation and fertilizers, all
of which helps reduce stress on the environment.
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Insect Pests Reduce the Quality and Quantity of Our Food

Cabbage aphids can stunt or kill
plants. Their waxy bodies and sticky
secretions cause serious contamination
on harvested cabbage heads.

Citrus mealybugs suck plant juices,
debilitate trees, and can cause fruit
drop. Their sticky honeydew attracts
ants, which interfere with beneficial
insect activity. Honeydew attracts
sooty mold and contaminates fruit and
tree surfaces.

Woolly apple aphids weaken trees by
sucking plant juices from roots, trunk,
branches and new growth. Their waxy
bodies and sticky exudates contaminate
leaves and fruits.

Green apple aphids extract plant
juices from terminal tissue on apples
and pears. This results in severely
slowed and uneven tree growth.
Excreted sticky honeydew attracts sooty
mold, contaminates fruit and lower
its grade.

Whiteflies transmit plant viruses
causing severe economic losses to
agriculture. Their excreted honeydew
causes sticky plant surfaces,
contaminating fruits and foliage with
sooty mold.

Grapevine mealybugs impact wine,
table grape, and raisin production.
Infested fruits rot on the vine and black
sooty mold grows on sticky honeydew
excreted by this pest, often making the
entire fruit bunch unfit for consumption.
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Isoclast™ Active (Sulfoxaflor): A New Crop Protection Tool
for Control of Sap-Feeding Pests
Isoclast™ active is a new insecticide from Dow AgroSciences. It was developed to manage
hard-to-control and economically important sap-feeding insect pests that affect a number of
crops. Isoclast provides excellent knockdown and residual control and is highly effective at
low use rates. Because of its translaminar action, Isoclast protects the entire plant leaf (i.e.,
not just the side sprayed), which helps control pests hidden in the crop canopy or on the
undersides of leaves. Isoclast is also an excellent rotation partner within insect resistance
management programs. Available data on Isoclast indicate a broad lack of cross-resistance
in many sap-feeding insect strains resistant to other insecticides. In the field, Isoclast controls
insect populations known to be resistant to older types of insecticides such as neonicotinoids,
carbamates, organophosphates and pyrethroids.
Crops1
Cereals
Cotton
Oilseed rape

Leafy vegetables (celery, lettuce, spinach, etc.)
Fruiting vegetables (tomatoes, peppers, etc.)
Cucurbits (cucumbers, melons, etc.)
Cole crops (broccoli, cabbage, cauliflower, etc.)
Root and tuber vegetables (potatoes, etc.)

Citrus
Grapes
Pome fruits
Stone fruits

Types of target insects1
Aphids
Plant bugs
Leafhoppers
Planthoppers
1

Jassids
Mealybugs
Scales
Whiteflies

For a complete list of registered crops and target insect species, please refer to the local label for Isoclast.
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Isoclast™ Active is the First and Only Member of a New
Class of Insecticide Chemistry: The Sulfoximines
Isoclast

TM

active works by unique interactions within the insect nerve system and is

metabolized differently by pests compared to other insecticides. While it acts upon nicotinic
acetylcholine receptors (nAChR), Isoclast exhibits complex interactions with the nAChR
that are chemically and biochemically distinct from those observed with other insecticides,
including neonicotinoids (Sparks et al. 2013).
Sulfoxaflor1 was given a separate classification (Group 4, Subgroup 4C) by the Insect
Resistance Action Committee (IRAC), an international technical group on insecticide
resistance, differentiating it from other insecticides, such as neonicotinoids (IRAC 2015,
Sparks and Nauen 2015).

IRAC Classification

Group 4
Nicotinic acetylcholine receptor
(nAChR) competitive modulators

Sub-group 4A
Neonicotinoids

Sub-group 4B
Nicotine

Sub-group 4C
Sulfoximines

Sub-group 4D
Butenolides

Acetamiprid
Clothianidin
Dinotefuran
Imidacloprid
Nitenpyram
Thiacloprid
Thiamethoxam

Nicotine

Sulfoxaflor1

Flupyradifurone

1
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IRAC materials refer to Isoclast™ active by its ISO common name: Sulfoxaflor.
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Isoclast™ Active Fits Well in IPM Programmes
When applied at proposed field-use rates, Isoclast active has low impact on natural
TM

enemies, such as assassin bugs, big-eyed bugs, braconid wasps, green lacewings, lady
beetles, minute pirate bugs and spiders. Because Isoclast has minimal impact on natural
enemies, no evidence of outbreaks of secondary insect or mite pests (often called “flaring”)
has been observed.

Isoclast™ Active Has Several Attributes which Make
Risks to Honey Bees Manageable When Following All
Label Directions
Regulatory authorities make detailed assessments
of the risk to honey bees (and their colonies) from
crop protection products before authorizing a
pesticide’s use. These assessments consider shortand long-term toxicity to honey bees. They consider
also the risk from potential exposure following
product application, and from residues in the pollen
and nectar of treated plants. The studies for the risk
assessment of Isoclast active on honey bees have
TM

been conducted following international guidelines
under strict protocols for Good Laboratory Practices
(GLP). They follow internationally harmonised
scientific methodologies (OECD, EPPO) to produce
data on oral and contact toxicity, exposure and plant
surface residual toxicity, individual and colony
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foraging behaviour, flower visiting, effects on food stores
and brood, colony development, etc. These studies
were submitted for regulatory evaluations around the
world and demonstrated that Isoclast active did not
TM

show significant impact on honey bees under realistic
conditions of use, thus, fulfilling regulatory requirements.
Isoclast has additional excellent attributes (such as low residual toxicity and low environmental
persistence), which make risks to honey bees easy to manage by farmers by following all label
directions on pollinators. The European Food Safety Authority's risk assessment demonstrated
that Isoclast can be used without unacceptable risks to honey bees. Consistent with the approval
of most insecticides in the EU, and in accordance with existing legislation, the protection of honey
bees is foreseen through normal risk mitigation measures required by the EU approval (such as
avoiding direct exposure of foraging honey bees).
Isoclast™ active and bees – Key scientific findings based on research assessments
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Laboratory Toxicity
Studies

Ǒ Isoclast is acutely toxic via oral and contact exposure in laboratory tests.
Ǒ Breakdown products (metabolites) have very low toxicity to honey bees.
Ǒ The toxicity of residues on leaf surfaces is significantly reduced after the
spray droplets have dried.

Studies in the Field

Ǒ Studies in the field confirm that toxicity to honey bees is reduced once
the spray droplets have dried (about three hours following application). In
semi-field tunnel tests, no impacts have been noted on colony survival
and development.
Ǒ Foraging activity of honey bees after Isoclast application was comparable
to foraging activity in untreated controls.
Ǒ Breakdown on plant surfaces and in soil is very rapid.
Ǒ Residual toxicity to honey bees is low.

Pollen and Nectar

Ǒ Residue levels in nectar and pollen decline very rapidly (half-life of one to
three days) after treatment of blooming plants.
Ǒ No impact was noted on colony survival and brood development
after consumption of pollen and nectar collected from plants treated
with Isoclast.
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Common Practices for Reducing Pesticide
Exposures to Bees
1. Know before you spray.
Directions and guidelines for protecting bees are noted on the
labels of all relevant products. Using pesticides in violation of the
label is against the law.
2. Read the entire label before product use and follow directions.
This is the best way to get the maximum benefit from your product,
save time, minimize error, maximize environmental protections, ensure compliance with laws
and regulations, and be a good neighbor and good steward of your land.
3. Do not assume.
Precautions vary by product, application, field conditions, etc. Do not assume based on
experience that you already know how to proceed.
4. Do not use pesticides unnecessarily.
Pesticides should only be used in full compliance with Integrated Pest Management principles
and only when pest levels pose an economic threat to the crop.
5. Spray when bees are less likely to be foraging.
Bees typically forage from mid-morning to mid-day. To help reduce exposure to foraging
bees, spray when bees are not actively foraging.
6. Apply in time for spray to dry before bees are foraging.
Toxicity to bees is greatest when spray is wet and is significantly reduced after the spray has
dried. This is particularly true for Isoclast active.
TM

7. Avoid drift.
Do not apply under conditions favoring drift. Bees may be foraging where drift may land.
8. Follow label directions about spraying crops in bloom.
The label may have specific guidance for applications of insecticides
to crops during bloom. Be sure to read and follow label directions,
especially before applications to blooming crops.
9. Notify beekeepers.
Notify beekeepers near the application site in advance of an insecticide
application, allowing them time to take additional steps to protect their
bees. Consult local organisations' recommendations.
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Thank you for making us part of your success
Dow AgroSciences is committed to using science to serve the needs of the growing world.
We are investing heavily in developing new tools for crop production to add to your success.
The best way for growers to ensure access to a steady stream of enhanced crop technologies
that increase the success of their operations is to use all crop protection technologies wisely,
and to read and follow all label guidance and directions.
If you have questions about the proper use of Dow AgroSciences products, please
contact your local Dow AgroSciences representative or go to Dow AgroSciences’
website (www.dowagro.com).
Thank you for using crop protection products wisely and making us part of your success.
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Disclaimer
This list of “Common Practices” is not intended to be exhaustive or applicable to every
situation, and is superseded by any conflicting international, European, national, regional
or local laws. Check your local pesticide regulatory agency to determine if this product is
registered for sale or use in your country and if there are any specific requirements applicable
to your location or situation. Isoclast active is not registered for sale or use in all countries.
TM

Always read and follow label directions.
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