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Fisher A 2nd, Chahal K, DeGrandi-Hoffman G, Smith BH, Fewell JH, Harrison JF. Exposure to a
widely used mito-toxic fungicide negatively affects hemolymph protein and vitellogenin levels
in honey bees (Apis mellifera). Environ Toxicol Pharmacol. 2025 Apr;115:104676. doi:
10.1016/j.etap.2025.104676

Abstract: Mito-toxic fungicides used in crop protection negatively affect pollinating insects. The
fungicide formulation Pristine® (ai: 25.2 % boscalid, 12.8 % pyraclostrobin) induces precocious
foraging, reduced lifespan, impaired homing abilities, and reduced body size at field-relevant
concentrations. However, the underlying physiological mechanisms for these outcomes are
poorly understood. To assess the hypothesis that Pristine® negatively affects the nutritional
status of honey bees, we collected workers from colonies that were fed field-relevant
concentrations of Pristine® fungicide. Workers were collected concurrently from two
experiments in which colonies were subjected to long- or short-term fungicide exposure.
Pristine® exposure significantly reduced hemolymph protein concentration in bees from the
long-term but not short-term study, and reduced vitellogenin levels during the short-term
summer exposure. These findings suggest that mito-toxic fungicides can negatively affect the
nutritional status of honey bee workers inducing detrimental behavioral and health outcomes
which ultimately impact colony health and growth patterns.

Plain Language Summary:

Researchers collected honey bee workers from colonies that were fed field-relevant
concentrations of Pristine® fungicide. They compared short-term and long-term fungicide
exposure. They identified situations where fungicide can negatively affect protein concentration
and vitellogenin levels in honey bee workers.
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Novotny JL, Hung KJ, Lybbert AH, Kaplan |, Goodell K. Short-term persistence of foliar
insecticides and fungicides in pumpkin plants and their pollinators. PLoS One. 2025 Apr
2;20(4):e0311634. doi: 10.1371/journal.pone.0311634

Abstract: To minimize the risk to bees and other beneficial insects, plant protection chemicals
are typically applied to pollinator-dependent crop plants when flowers are absent or unopened.
However, this approach does not entirely remove the risk of pollinator exposure. Much research
has focused on negative effects of systemic insecticides (e.g., seed treatments) on pollinators,
but less is known about the level of hazard posed by translocation of non-systemic foliar-applied
pesticides to pollen and nectar that bees consume. In this study we assess the frequency and
persistence of six foliar-applied pesticides in pumpkin (Cucurbita pepo) tissues and in their bee
visitors. We analyzed residues of three insecticides (carbaryl, lambda-cyhalothrin, permethrin)
and three fungicides (chlorothalonil, quinoxyfen, triflumizole) in pumpkin leaves, pollen, and
nectar collected from five farms in the north-central USA, one day before a spray event, and
one, three, and seven days after. Bees foraging on pumpkin flowers were collected one day
before and one day after spray and screened for the same pesticides. Overall, insecticides were
present in 56% of leaf samples. Compared to leaves, fewer pollen (insecticide detected in 16%,
fungicide in 16%) and nectar samples (14%, 0%) contained pesticides. We detected one
insecticide (carbaryl) in two out of 69 samples of foraging bees, and only in male squash bees
(not in bumble or honey bees), which have life history traits that bring them into prolonged
close contact with the sprayed crop plants. The persistence of some agrochemicals in leaves,
pollen, and nectar up to a week following application merits consideration when managing
pollinator-dependent crops. Even pesticides that are traditionally considered contact-based and
applied when flowers are unopened can reach pollen and nectar and produce measurable risk
to bees.

Plain Language Summary:

Researchers investigated the risk to pollinators from pesticides applied to pumpkin leaves
before flowers open. They detected insecticides in 16% of pollen and 14% of nectar samples.
These pesticides persisted for up to a week. They did not detect insecticides on foraging honey
bees. They did detect insecticides on male squash bees.
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Lau PW, Tundo G, Caren J, Zhang W, Zhu YC. Honey bee immune response to trace
concentrations of clothianidin goes beyond the macronutrients found in artificial diets. Sci
Rep. 2025 Mar 28;15(1):10738. doi: 10.1038/s41598-025-94647-1

Abstract: Honey bees (Apis mellifera) often encounter a variety of stressors in their
environment, including poor nutrition and pesticides. These stressors interact and can be
exacerbated in large-scale agroecosystems. We investigated how diets varying in macronutrient
ratios can affect nurse bee susceptibility to pesticide stressors. Nurse bees were fed trace
concentrations of clothianidin (CLO), a neonicotinoid insecticide known to have sublethal and
lethal effects on honey bees, after newly emerged bees were given diets varying in proteins and
lipids, a natural pollen diet, or sucrose solution diet. Bees given pollen had improved longevity,
physiology, enzyme activity, and gene expression related to pesticide detoxification. The
artificial diets helped improve bee health and physiology but did little to promote bee
detoxification enzymes and genes. There was no effect of the trace CLO treatments on its own,
but there was an interactive effect between our higher CLO treatment and poor nutrition on
bee longevity and vitellogenin expression. Our results suggest that (1) exposure to even trace
concentrations of CLO can interact with poor nutrition to undermine adult bee health and (2)
macronutrients in artificial diets can help promote bee physiology, but other nutrients in pollen,
such as potentially phytochemicals, are more directly linked honey bee tolerance to pesticide
stress.

Plain Language Summary:

Researchers investigated the effect of dietary nutrients on honey bees exposed to neonicotinoid
pesticide clothianidin. Pesticide treatments alone did not influence bee mortality, but did when
combined with poor nutrition. Bees fed natural pollen and 1:1 sugar syrup were compared with
bees fed artificial pollen substitute (soy powder, linseed oil, vitamins) and 1:1 sugar syrup.
Artificial diets had different protein/lipid ratios to match protein/lipid ratios of pollen. Bees fed
natural pollen did better than artificial diet, potentially because of nutrients in pollen besides
only protein and lipid (phytochemicals).
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Nguyen JB, Cook CN. Disruption of collective behaviour correlates with reduced interaction
efficiency. Proc Biol Sci. 2025 Mar;292(2043):20250039. doi: 10.1098/rspb.2025.0039

Abstract: Group-living organisms commonly engage in collective behaviour to respond to an
ever-changing environment. As animals face environmental change, establishing the
mechanisms of information used to collectively behave is critical. Western honeybees (Apis
mellifera) are highly social insects that tightly coordinate many individuals to ensure optimum
colony function. We used fanning, a collective thermoregulatory behaviour that depends on
both social and thermal contexts, as a case study for collective behaviour. To identify potential
mechanisms behind the coordination of fanning, we used oxytetracycline, an antibiotic used in
apiculture and known environmental pollutant that impairs bee physiology and behaviour.
Specifically, we hypothesized that interactions drive the fanning response in honeybees and
predicted that oxytetracycline would disrupt social interactions which will lead to a reduced
fanning response. We found that longer exposure to antibiotics decreases fanning. Using
automated tracking, we show that antibiotic treatment reduces the number of interactions,
impeding the social dynamics within these small groups. Our results contribute strong evidence
that interactions between individuals may drive the collective fanning response in honeybees.
This work emphasizes the importance of understanding the social mechanisms that underlie
collective animal coordination and how the effects of pollutants on an individual can scale to
affect populations.

Plain Language Summary:

Researchers investigated the effect of antibiotic oxytetracycline on fanning behavior of honey
bees. They found that bees fed antibiotic decreased fanning, and decreased social interactions
between individual bees.

This is Restricted Access article. However, there is a pre-print copy of the article available for
free on bioRxiv. Link: https://www.biorxiv.org/content/10.1101/2024.12.26.630420v1.full.pdf
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Shi J, Wang X, Luo Y. Honey bees prefer moderate sublethal concentrations of acetamiprid and
experience increased mortality. Pestic Biochem Physiol. 2025 Mar;208:106320. doi:
10.1016/j.pestbp.2025.106320. Epub 2025 Feb 6. Erratum in: Pestic Biochem Physiol. 2025
Apr;209:106360. doi: 10.1016/j.pestbp.2025.106360

Abstract: Acetamiprid, a prevalent neonicotinoid residue in honey, poses long-term risks to
honey bee health even at sublethal concentrations. Despite this, the chronic lethal effects
across a bee's full adult life stage and the influence of acetamiprid at environmentally relevant
concentrations on food preferences in honey bees remain uncertain. By conducting a long-term
survival monitoring, we found that bees chronically exposed to 0.75 mg/L acetamiprid exhibited
a greater mortality compared to those exposed to the highest concentration (3 mg/L) when
given a choice between acetamiprid-treated syrup and nontreated pollen. Bees exposed to 0.75
mg/L acetamiprid consumed less pollen and higher amounts of treated syrups compared to the
control and 3 mg/L treatment, indicating a preference for moderate sublethal concentrations.
To refine our understanding, we tested a range of additionally extended acetamiprid
concentrations (0, 0.1, 0.5, 1, and 5 mg/L) using various food-choice assays. The findings
indicated no consumption bias and revealed a significant dose-response relationship concerning
reduced survival at concentrations exceeding 0.5 mg/L of acetamiprid in the no-choice assay,
while manifesting a highest preference for 0.5 mg/L concentration in the two-choice and five-
choice assays. This study underscores the hidden risk of acetamiprid threatening bees through
foraging preferences on specific range of concentrations.

Plain Language Summary:

Scientists tested the effect of pesticide on honey bee food choice and survival. They found that
the honey bees prefer syrup treated with moderate concentration of neonicotinoid acetamiprid
over nontreated pollen. Bees consuming this moderate sublethal concentration of acetamiprid

had greater mortality than those exposed to the highest concentration of acetamiprid.
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