
With pollen and nectar, bees collect fungicides  

During flowering, bees collect fungicides that remain on pollen 
and nectar after spraying, and store them in the hive for later 
consumption. To better understand the impact of this on bee 
health, this project reviewed more than 100 publications from 
across the world that assess the effect of fungicidal active 
ingredients (a.i) on honey bees, either on their own, or in 
combination with other fungicides, herbicides or insecticides. 
This fact sheet summarises the outcomes of this review for the 
apple, pear and cherry industry. This summary only includes  
studies that were published in peer reviewed scientific journals, 
and present experiments with classifiable outcomes.

The experiments were classified into field sprays and laboratory 
experiments. The latter involved contact, feeding or spray trials 
with fungicidal a.i. The outcomes were classified as relatively 
safe or potentially harmful (i.e. significantly affecting survival, 
general health or behaviour). 

When used on their own, most fungicides 
do not harm bees  

The table shows there is a lack of information about the effects of 
fungicides used in the orchard (see table overleaf). But there are 
some general conclusions:

1. When used alone, no fungicides had harmful effects in field 
spray, or in contact trials. 

2. Fungicides and fungicide combinations were harmless in 
feeding trials. 

3. For four a.i, and one mix, some studies showed harm while 
others did not. These variable outcomes may be due to 
differences in concentrations or in condition of the hives 
involved in the experiments. They do not necessarily indicate 
harmful effects when spraying in the orchard.

4. Some oral feeding tests showed that pollen contaminated 
with chlorothalonil and pyraclostrobin can increase 
susceptibility to disease caused by Nosema, a parasitic 
fungus of bees. 

As a rule, fungicides and insecticides don’t mix

While most fungicidal active ingredients do not cause harm when 
used on their own or in mixes, adding other chemicals can result 
in potentially harmful combinations. When insecticides such as 
neonicotinoids, pyrethroids and organophosphates (chlorpyrifos) 
are mixed with fungicides, such as chlorothalonil, iprodione and 
pyraclostrobin, this can make the tank mix up to ten times more 
lethal than the insecticides alone. This is because the fungicide 
can affect the ability of the bee to break down the insecticide. 
Importantly, this implies that low levels of some insecticides in the 
environment can harm bees in the presence of fungicides. 

Mixing of fungicides and insecticides can happen inadvertently 
in three ways. Firstly, fungicides may be collected with pollen and 
nectar from the orchard, and insecticides from a neighbouring field. 
Secondly, remnant insecticide may have been left before a tank is 
refilled with fungicide – this is easy to avoid. Thirdly, systemic and 
persistent insecticides such as neonicotinoids may have been used. 
These may be expressed in pollen and nectar over a prolonged 
period of time. When these trees are then sprayed with fungicides, 
the bees would collect a mix.  

Advice

Always read the label, follow the instructions for use, and any  
bee health warnings. 

Careful and judicious use of chemicals is in everyone’s best 
interest, to limit the development of fungicidal resistance, 
reduce costs, and maintain healthy bees in the orchard. Spraying 
conditions are critical. 

Best practice advice is to:

• Avoid using insecticide during orchard pollination, and if 
label permits, spray fungicides at night, when the bees aren’t
active and there is time for the chemical application to dry. 

• Do not spray the hives or the water supply. 

• Avoiding the use of systemic insecticides in the orchard is 
advisable for a number of reasons, including bee health and 
preventing outbreaks of spider mite.

Review the chemicals used annually as new information comes to 
hand.  If you are unsure about a new product or combination, ask 
the product manufacturers, distributors, or agronomists about 
safety for bees, and specifically about interactive effects. 

Fungicides and  
bees in apple, pear & cherry

Fungicides play an essential role in protecting against disease. Careful and judicious use of chemicals 
is in everyone’s best interest, to limit the development of fungicidal resistance, reduce costs, and 
maintain healthy bees
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Impact of single active ingredients*  
(n studies harmful to bees/n studies)

Fungicidal active ingredients registered 
for use in apple, pear and cherry and  
their impact on honey bee health

Field 
spray

Laboratory

Contact Oral Spray

Impact of single active ingredients* 

BUPIRIMATE

CAPTAN 0/5 2/4 0/1

CHLOROTHALONIL** 0/1 4/6

COPPER 0/2 0/1

CYPRODINIL 0/2

DITHIANON

DODINE

FLUAZINAM**

FOSETYL-ALUMINIUM**

HEXACONAZOLE

IPRODIONE 0/1 1/3 1/1

ISOPYRAZAM

KRESOXIM-METHYL

MANCOZEB 0/1

MEFENTRIFLUCONAZOLE**

MYCLOBUTANIL 2/4

PENCONAZOLE

PENTHIOPYRAD

SULFUR (S) PRESENT AS POLYSULFIDE SULFUR

THIRAM 1/1

TRIFLOXYSTROBIN 0/1

ZIRAM 1/1

Field 
spray

Laboratory

Contact Oral Spray

Impact of mixes fungicidal active ingredients*

BOSCALID | PYRACLOSTROBIN 5/14 1/1

FLUOPYRAM | TRIFLOXYSTROBIN 0/1***

* The active ingredients listed are registered for this use pattern by the 

Australian Pesticides and Veterinary Medicines Authority (APVMA).

** Registered for apples and not pears or cherries. 
*** Fung et al. in preparation
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