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The Chemical residue in beehives post canola 
flowering project was initiated in response 
to widespread beekeeper and community 
concern that insecticides, especially those of 
the neonicotinoid class, have been targeted as 
contributing to a decline in honeybee populations 
in Europe and the USA and as such, could impact 
honeybee populations in Australia.

This project assessed and compared neonicotinoid 
residue levels in honey, pollen, wax and beebread 
from hives located on canola and native flora in 
south-western Western Australia. The aim of the 
project was to deliver evidence-based information 
for beekeepers concerned about potential 
honeybee product contamination from bees 
foraging on canola crops.  The project also assessed 
any potential impact on bee health in hives foraging 
treated canola compared with hives on untreated 
canola and native floral sources. 

How was the project carried out? 
Experimental hives

During autumn 2014, 55 two-frame nucleus hives 
were created from an established apiary for the 
purposes of the project. During early winter (May–
June), these colonies were transferred to four-
frame hives, which had been thoroughly cleaned 
and dried. Two additional frames of foundation were 
added to each nucleus hive. Each nucleus hive was 
fed dry, irradiated, crushed pollen twice during  
early winter.

During late July, the four-frame nucleus hives were 
transferred into thoroughly cleaned and repainted 
10-frame Langstroth hives. Five additional frames 
were added to each hive. 

From this pool of 55 hives, 45 hives of similar 
strength were selected to be placed on canola crops 
across 15 randomly selected properties located 
in three locations within the Western Australian 
wheatbelt. Five farms were located in the Three 
Springs area, three farms near Moora, three farms 
near Bindi Bindi, one farm at Cataby and three 
farms south of Kulin (see Figure 1). Figure 1: Location of sampling sites to their nearest 

towns (circles). Apiaries on canola farms (squares); 
Beekeeper apiaries among native flora (diamond).

Hives of similar strength were selected to 
be placed on canola crops from 15 randomly 
selected properties located in three locations 
within the Western Australian wheatbelt.

Project snapshot Summary

The Chemical residue in beehives post canola 
flowering project (2014–16), carried out in Western 
Australia, has confirmed that canola crops grown 
using neonicotinoid-treated seed remain a safe 
and valuable foraging source for Australian 
beekeepers looking to build hive strength and 
produce a range of honeybee products from this 
early-flowering floral source. 

Chemical analyses carried out as part of the 
project found trace residues of neonicotinoid in 
honey, pollen, wax and beebread (stored bee pollen) 
at levels far lower than those reported from similar 

studies carried out in the United States (USA) 
and Europe.  The neonicotinoid concentrations 
detected did not appear to significantly affect 
bee health or population numbers, or have a 
detrimental effect on honey yields. 

These results indicate that Australian 
beekeepers looking to utilise canola as a 
foraging source to build hive strength or 
produce honey bee products can make 
evidenced-based decisions without 
compromising bee health or subsequent 
product quality. 

Many canola growers worldwide routinely apply 
seed treatments containing neonicotinoids, 
such as imidacloprid, and thiamethoxam, to 
protect their crops from insect predation.  

Seed-coated systemic insecticides have a high 
concentration when the seedling germinates, 
but levels  reduced are by the time the plant 
is flowering and attracting pollinators. As 
Australian beekeepers increasingly utilise 
agricultural sources of nectar and pollen in 
addition to traditional chemical-free native scrub 
and forest resources, there is a commensurate 
increase in the risk of exposure to agricultural 
chemicals. (APVMA, 2014). 

Applying chemical to the seed has the 
potential to reduce the exposure of 
pollinators, such as bees, to insecticides, 
compared with insecticides that are 
sprayed during crop growth, leaving a 
potentially a toxic residue on the crop 
(Cunningham, 2016). 

There are concerns repeated exposures to sub-
lethal concentrations of neonicotinoid residues 
in plants may make bees more susceptible to 
other stressors in the environment, including 
bee pests and diseases. Whereas tests to study 
the lethal effects of pesticides on bees are well 
defined and have been adopted into regulatory 
guidelines, studies related to sub-lethal effects 
are less well defined and developed, and have 
generally not been incorporated into regulatory 
risk assessment schemes to date (APVMA, 2014). 
In Europe and north America (Canada and USA), 
neonicotinoids have been implicated in the 
decline of honey bee populations (Entine 2013; 
Pilling et al. 2013; Connolly 2017) and have often 
been associated with the phenomenon of colony 
collapse disorder (CCD) of honey bees (Sanford 
2007; Ratnieks & Carreck, 2010). Although the 
CCD phenomenon has morphed, largely through 
social media, into a global concern for honey bee 
health (Tosi et al. 2018) and pollinator decline 
(Mitchell et al. 2017) there has been no similar 
reporting of this phenomenon occurring in 
Australia (APVMA 2014).

The neonicotinoid story 

Sampling sites to their nearest towns  
Apiaries on canola farms 
Beekeeper apiaries among native flora
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Of the 15 canola crops selected for the project, 
four were genetically modified (GM) varieties 
established using treated seed treated. Four canola 
crops were non-GM varieties also sown using 
treated seed. The remaining canola crops were non-
GM varieties sown using untreated seed.

Three experimental hives were placed adjacent to 
each of the selected canola crops, so they targeted 
the specific canola variety and were distant in 
bee flight from any other variety. Of the three 
experimental hives on each crop, one was fitted 
with an underfloor pollen trap to collect incoming 
pollen samples for analysis.

Commercial hives

In addition to the dedicated experimental hives, 
commercial beekeepers had apiaries located on 
six of the 15 project sites. Samples were taken 
from three hives from each of these six commercial 
apiaries (n=18) for the purposes of this project.

Four commercial apiaries located in an area of 
traditional beekeeping, consisting of coastal 
bushland west of the grain-growing area (see 
Figure 1) had not been near any canola crop for 
many years. Three hives from each of these apiaries 
(n=12) also were sampled as part of the project.

Hive management

The experimental hives remained as single boxes 
during the canola flowering period. Following the 
canola flow they were transferred to a site south 
of Perth where a second box (honey super) was 
added above a queen excluder on 26 September 
2014.  By mid December the experimental hives 
contained three boxes (a brood chamber and 
two honey supers above the queen excluder). The 
honey supers were harvested and the honey was 
extracted and weighed during late December 2014.

During spring 2014 the commercial beekeepers 
extracted surplus honey as required from both the 
canola and native bushland sites.

Sample collection and analysis

Samples of honey, incoming pollen, beebread and 
wax were taken from each experimental hive, and 
three randomly selected hives at each commercial 
apiary site (both canola and native bushland) at 
the end of the flowering period, or near to the end 
of flowering in the case of some canola sites.

All samples were air freighted in dry ice to 
North Carolina, USA and chemically analysed 
at the USDA AMS S&T Laboratory Approval and 
Testing Division, National Science laboratories at 
Gastonia, using an ‘Apiculture Pesticide Screen’ 
known as the QuEChERS method (quick, easy, 
cheap, effective, rugged and safe).

Results

Hive

The maximum neonicotinoid concentrations 
detected in the beehives were 41.3 μg/kg of 
imidacloprid and 2.2 μg/kg of thiamethoxam. 

Pollen

Of the pollen analysed, a single detection of the 
neonicotinoid, imidacloprid (3.4 μg/kg) was found.

Beebread

Beebread samples taken from the experimental  
hives also contained a single detection of imidacloprid  
(3.4 μg/kg).

Beebread from commercial hives located in native 
bush showed a single detection of imidacloprid (1.5 
μg/kg). It is worth noting that the apiary had been 
employed in an earlier pollination contract. 

The average concentration of imidacloprid was highest 
(15.3 μg/kg) in the commercial hives located on the 
canola crops.

Honey

Honey samples contained the lowest residual 
chemical traces.  In the experimental hives an average 
of 2.83 μg/kg of imidacloprid was found in only 6.7% of 
samples and a single detection of thiamethoxam (2.2 
μg/kg) was found. 

Honey samples from commercial hives and hives 
located on native floral sites were free from 
neonicotinoid residue. 
 

Wax

No neonicotinoid residues were detected in the wax 
samples from hives at any of the sites.

Honey yield

From the initiation of the three-frame nucleus hives 
during late July to the final honey harvest during 
December (83 days) the experimental hives yielded  
an average of 18.6 – 29kg of honey per hive.

Recommendations: 

• Concerns about neonicotinoid residues 
in honeybee products from bees foraging 
canola crops sown using treated seed 
appear to be largely unfounded and with 
mindful beekeeping and open and honest 
communications between beekeepers and 
farmers, apiary products from hives located 
on flowering canola can be chemical-free.

• Concerns about bee health or population numbers 
in apiaries located in canola crops also appear 
to be unfounded on the basis of these results.  
Neonicotinoid concentrations detected during the 
project, did not significantly affect honey weight 
or hive performance.

• The results of the Chemical residue in beehives 
post canola flowering project confirm that 
canola remains a safe and valuable floral 
source for Australian beekeepers looking to 
build hive strength and produce a range of 
high-quality honeybee products. 

• Canola remains one of the best sources 
of forage for bees, and it allows for rapid 
population build-up to enable a beekeeper  
to maximise production from subsequent 
nectar flows.
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Any recommendations, suggestions or opinions contained 
in this publication do not necessarily represent the views 
of AgriFutures Australia. No person should action the basis 
of the contents of this publication without first obtaining 
specific, independent, professional advice. AgriFutures 
Australia will not be liable for any loss, damage, cost or 
expense incurred or arising by reason of any person using 
or relying on the information in this publication. 
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