How do neonicotinoids affect bees and what is the
evidence?
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Europe bans neonicotinoids: shouldn’t we?
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UK will back total ban on bee-harming ~ EUagrees total ban on bee-harming

pesticides, Michael Gove reveals pesticides
The world’s most widely used insecticides will be banned from all
leads envi secretary to overturn fields within six months, to protect both wild and honeybees that
'S i pposi making total EU ban much are vital to crop pollination
more likely

The European Union will ban the world’s most widely used insecticides from
all fields due to the serious danger they pose to bees.

The ban on neonicotinoids, approved by member nations on Friday, is
exnected to come inta force by the end of 2018 and will mean thev ean anlv

Europe, the environment secretary, Michael Gove, has revealed.




Neonicotinoids?

» They are “nicotinic acetylcholine receptor agonists”: they
bind to and block open nerve receptors in the insect brain:

» Most neonics are toxic to insects in minute quantities

— the LDg, for ingestion of imidacloprid in honeybees is 5
nanograms per insect.
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Fig.4 Trend in use of! inoid insectici
treatments in Britain from 1990, measured in tonnes of active ingredient
per year (bars). The ioial usage of all insecticidal seed treaments (solid
liné) is also shown. Data from htp://pusstats.csl.gov.uk/index.cfim

Neonics are everywhere
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Mitchell et al. (2017) A worldwide survey of neonicotinoids in honey. Science 358: 109-111.




There is no question the neonics can hurt bees

» There can be lethal toxicity of neonicotinoids on bees

» Sub-lethal effects occur on factors such as longevity,
foraging behaviour, feeding, learning and memory

“Nonlethal exposure of honey bees to thiamethoxam (neonicotinoid systemic
pesticide) causes high mortality due to homing failure at levels that could put
a colony at risk of collapse”.

Henry (2012) A common pesticide decreases foraging success and survival in honey bees.
Science 336: 348-350

But do realistic levels of Neonic exposure kill bees?
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of field doses (20 to 100 ug/kg) in pollen of certain treated crops could cause negative im-
pacts on honey bee colony health and reduced overwintering success, but the most likely
encountered high range of field doses relevant for seed-treated crops (5 pg/kg) had negligi-
ble effects on colony health and are unlikely a sole cause of colony declines.

Dively et al. (2015) Assessment of chronic sublethal effects of imidacloprid on honey bee colony
health. PLoS ONE 10(3): e0118748.




A much-needed, multi-country, BIG study!
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Neonicotinoid seed dressings have caused concern world-wide. We use large field United
experiments to assess the effects of neonicotinoid-treated crops on three bee species aforma
across three countries (Hungary, Germany, and the United Kingdom). Winter-sown oilseed worker 11
rape was grown commercially with either seed coatings containing neonicotinoids piusies
(clothianidin or thiamethoxam) or no seed treatment (control). For honey bees, we found above ze
both negative (Hungary and United Kingdom) and positive (Germany) effects during crop | ..

Woodcock et al. (2017) Country-specific effects of neonicotinoid pesticides on honey
bees and wild bees. Science 356, 1393-1395.

A much-needed, multi-country, BIG study!

Tested the hypotheses that:

(i) exposure to seed treatments containing neonicotinoids
affected the reproductive potential of managed and wild
bee species, and

(i) whether such effects differ between countries.
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In Germany, neonics
significantly increased
the number of egg cells
in honey bee hives
(compared to controls).

Effect size

In Hungary, neonics

In the UK, one neonic
increased and one
decreased the number
of egg cells in honey
bee hives (compared to
controls).

significantly decreased
the number of egg cells
in honey bee hives

(compared to controls).
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Largest-ever study of controversial pesticides finds
harm to bees

Scientists say the industry-funded work confirms that neonicotinoids are harmful, but
manufacturers question its conclusions.

Daniel Cressey
29 June 2017

@, Rights & Permissions

Fransk BionowakdlightRocko /Getty

Bees are harmed by neonicotinoid pesticides, according to a large-scale field study.

The largest study so far on the fraught question of whether neonicotinoid pesticides harm bees is
providing new ammunition for those who argue against the use of the controversial chemicals.

nists  letters  editorials
The evidence is clear: insecticides kill
bees. The industry denials look absurd

Patrick Barkkham

‘The largest field trials to date offer irrefutable proof. We need a total ban, now, to
halt the sabotaging of our own best interests

he extermination of 15,000 honey bees in Anglesey by council pest control
officers who mistook the rare black bees for wasps is an unhappy accident.
The fact it has made the news shows a society slowly coming to its senses.

T

Most of us get the idea that without bees and other pollinating insects, human life
would rapidly collapse, Those of us who have lived long enough remember the
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Pesticide targeted in bid to preserve dwindling bee colonies
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Bee-killing pesticides need to go

el
The Government needs to ban neanicotinoid pesticides in light of new ]
research that proves they kill bees and other important pollinating insects,

the Green Party said today.

“ one way the can tak s to Gz
ensure heaithy bees thrive in New Zealand,” said Green Party pesticides Steffan Browning
spokesperson Steffan Browning. MP
“Healthy bees are criteal to our f00d ehain and we must do everything =

¥ 1

possible to protect them. They pollinate the plants that we and other
animals eat. We can't dowithout them.

What should we do? Well, what kills bees here?

_ » Leading causes of
NZ COLONY LOSS SURVEY of colony loss Colony |OSSGS Include
2017 queen problems,
suspected varroarand
This is an on-line survey of beekeepers that aims to m I’e|aFt)ed C0mp|lcatlonS,

quantify winter colony losses. The survey was conducted =
in 2015 and 2016. The questionnaire is based on the Oteenproblems

international COLOSS survey and has been adapted to s u s pected
include topics of specific interest to NZ beekeepers. 16.9% Starvation and
)

Suspected varroa

Estimated Wasps.

_ \_ﬁzgﬁm * Losses to natural
ORI = disasters, robbing by
=) =) i
ot o other bees, American
— Foulbrood, suspected
10.7%* 9.8% diseases, accidents,
theft/vandalism, and
Argentine ants

NZ COLONY « =

View full survey results at;

WWW. h.co.nz/bi




Middle South Island bees suffer New
Zealand's highest rate of colony loss Too big, too close bee yards risk hive losses

00000 - 00000
Last updated 14:00, March 22 2018

Last updated 07:18, April 27 2018

JBush and Sons managing director Murray Bush says *greedy” baekeepers are cramming oo many hives into one
area, causing disease lo run rampant and bees fo starve.

Pleasant Point Aplaries beekesper Walker Jacobs works in the factory extracting honey. s demand for manuka honey peaks, so does the risk of disease and starvation in New Zealand's increasingly

competfive beekeeping industry.
South Ganterbury beekeepers have faced a challenging summer with drought and the varroa mite impacting hives. 10 per but experts are

year.
The Ministry for Primary Industries. (MPI) released its Bee Colony Loss Survey report for 2017 on March 16, which arning b i e Iy cetdd lead So wipanentel hive loses.

sampled 30 per cent of New Zealand pers to determine the rate of hive k

The Mi Primary Indusiry's third
representing 30 per cent of the couniry's bee colonies.
MPI aquatic and environment health manager Dr Michael Taylor said a severe drought for the middle of the South

Istand last year was the leading contributor to the jump in colony loss: ®

— e e .
B i Subscribe Now
[R5 Marlborough Express I]|Iy newsett 8 ]

The droughts main impact was causing nectar and pollen souroes 1o deplets, leading to bees. dying from starvation,

Taylor said lwarms that of bes colonies ases, t 1o prevent the

For the middle of the South Island, encompassing Canterbury and the West Coast, the loss was 1.4 per cent T Sl A A EACPAA Lol

compared o 7.2 per cent in 2016,

Pleasant Point Apiaries beekeeper Paul Bartrum said, however, the varroa mile - a parasite that attaches o bees
and sucks fat from them - has been the main kille of his South Canterbury hives because the miles are gaining a
resistance 10 treatments.

“Its certainly the biggest challenge facing beekeeping.”

While we have clear “other” threats: Neonics may be important

» Bees die from many different causes

« We cannot rule out pesticides as contributing to disease
susceptibility or queen failure....

« But are we like Hungary, Germany or the UK? (where the
effects of neonics on bees seemed different in each)

* |If beekeepers really want to know: support a study

‘The evidence is clear: insecticides kill
bees. The industry denials look absurd &
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A “great, spectacularly awesome book” —— 7&

| have a few copies with me, but also available from THE STORY O ARUTHLSSS MVADER
Victoria University Press http://vup.victoria.ac.nz




George Fleming on Bees

ANIMAL PLAGUES
THEIR HISTORY, NATURE, AND
PREVENTION (1871)

GEORGE FLEMING

KESSINGER LEGACY REPRINTS

On medieval bee mortality events:

“Men gazed at the phenomena with
astonishment, and even before they
had a just perception of their nature,
pronounced their opinions, which, as
they were divided into strongly
opposed parties, they defended with
all the ardour of zealots.”
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Neonics are everywhere

RESEARCH

NEONICOTINOIDS least frequent in South America and
(table S4 and Fig. 1). Frequency of oct
. . . . was highest for imidacloprid (51% of ¢
A worldwide survey of neonicotinoids | s oves r conissisin as.
> and average concentrations among posit
ples were highest for acetamiprid and
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The frequency of occurrence of in
E. A. D. Mitchell,"** B. Mulhauser,” M. Mulot,'t A. Mutabazi,*} G. Glauser,” A. Aebi** neonicotinoid in honey samples and tt
tive contribution to the overall neoni

Growing evid for global I decline is causing concern for biodi Y ion varied among the region:
conservation and m services i icotinoid pesticil have been Imidacloprid dominated overall concer
identified or suspected as a key factor responsible for this decline. We assessed the global | in Africa and South America, thiach

of i to icotinoids by ing 198 honey from across Europe, acetamiprid in Asia, and thiam

» Measured the concentrations of five commonly used
neonicotinoids— acetamiprid, clothianidin, imidacloprid,
thiacloprid, and thiamethoxam—in 198 samples collected
through a citizen science project

Neonicotinoid ban hit UK farmers hard

Bugs devour rapeseed crop in Britain as EU ban on pesticide to save bees comes
into force
- 0

October, 2014

K3 Leaves on a young shoot of rapeseed oil plant eaten by bugs. Photograph: Louise Gray

Kendall, chairman of the Agriculture and Horticulture Development Board
(AHDB), has already sprayed his crop in Bedfordshire three times this year with
an alternative insecticide, before giving up, replanting and spraying again. He
believes the pyrethroids he is using are worse for insects in the soil now, like
ground-nesting bees and scarab beetles.

“There is a strong feeling among farmers that we are worse off and the
environment is worse off,” he says.
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Neonics are in NZ honey

» Thiamethoxam and imidacloprid most common

* Values of < 0.377 ng/g [1 ng = one thousand-millionth of

a gram]

ical coordinates Concentration [ng/g honey] % of EU MRL (in brackets below: MRL in
e precion|  ace ao i e | THM |[ace(so) | cLoio) | imi(so) | THP (s0) | THM (1)) s“";n':l""‘”
X 174°26 E 1 <LoQ <10Q <l0Q <1l0Q 0344 D.Sgi 0.69%
170208 | 3 || o034 | <ioa | 0063 | oo | 0337 || oorx 013% | 0os% | o0 0.90%
171°49E 2 <loq <loa 0.020 <loa <loq 0.04% 0.04%
171°50 E 2 <Ll0Q <10Q 0.071 <1l0Q <1l0Q 0.14% 0.14%
G tration [ng/g honey]
ACE co M THP THM Sum of % EU
| MR
<woa | <woa | <oa | <loa | 0344 0.69%
003 | <lwoq | 0063 | 0018 0337 0.90%
<Loq <LoqQ 0.020 <Lloq <Loq 0.04%
\ < L0Q < L0Q 0.071 < L0Q < L0Q

Table 58. Compilation of statistically significant effects of neonicotinoids on honeybees, wild bees and other non-target pollinators and
bt Maximum Recommended Field Concentration (MRFC) or lower concentrations.
Concentration used
Pesticid M d variable Reported effect Refi
[ng/g] [ [ng/ml] [[ng/ind.]
Mortality Significant increase 0.7
imidacloprid Size of hypopharyngeal Significant decrease in Alaux et al. C?n:
glands (HPGs) combination with 7 2010 G
N infecti informat;
Glucose oxidase activity SEMma- Iecton by
Imidacloprid Foraging performance -6% to -20% 1-10 Cresswell 2011
i i foragi L 4
Thismethcssa Homing capacity of foraging 10% to -32% 0.067 Henry et al 1.34 ngf
bees 2012
Olfactory associative behavior ——
Imidacloprid of adult bees when larvae were | Significant decrease 0.04 23012 ' 0]
exposed
Mushrod
Imidacloprid izati 2.56 2.56
p Mushicoom body Kenyon celé Depu!arllza}l'on of KC& all
(KC) neuronal firing and inhibition of Palmer et al. depo!
SR 8 Acetylcholine-evoked 2013 sustanil
nicotinic response i
Clothianidin responses 2.50 2.50 Nicotit
Volume of hypopharyngeal -15% to -16%
gland's lobe
Bursting pattern of abdominal -
g g Hatjinaetal. | 2.1n
Imidacloprid ventilation movements: inter- +59% 21&27 l,m 3 27 ...g,f:l
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