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Supplementary material 
The supplementary material includes four supplementary tables. The first table shows the number of samples analysed for each honey bee health parameter evaluated. The second presents the proportion of colonies infected with viruses across pollination treatments and time points. The third shows the proportion of colonies infected with other diseases — American and European foulbrood, and chalkbrood — across pollination treatments over time. The fourth presents Tier 1 risk quotient (RQ) values in nectar and bee bread. 







Supplementary material, Table S1. Number of samples analysed for each parameter across the three time points and the three pollination treatments. Abbreviations: OB, colonies outside blueberry fields; RD, recommended density (2.5 colonies/ha); HD, high density (5 colonies/ha); SP, start of pollination; EP, end of pollination; AP, after pollination; NA, no analysis; DWV, deformed wing virus; ABPV, acute bee paralysis virus; CBPV, chronic bee paralysis virus; IAPV, Israeli acute paralysis virus; KBV, Kashmir bee virus; BQCV, black queen cell virus
	Parameter 
	Number of samples 

	
	2022
	    2023

	
	SP
	EP
	AP
	      SP
	EP
	AP

	
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD

	Colony strength 
	20
	30
	30
	20
	30
	30
	19
	24
	10
	20
	30
	30
	19
	30
	30
	20
	29
	10

	Varroa destructor
	20
	30
	30
	20
	30
	30
	20
	24
	10
	20
	29
	30
	20
	30
	30
	20
	29
	10

	V. ceranae, DWV-A and DWV-B
	8
	24
	24
	8
	24
	24
	NA
	NA
	NA
	16
	24
	24
	16
	24
	24
	16
	24
	8

	ABPV, CBPV, IAPV, KBV
	8
	24
	24
	8
	24
	24
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	BQCV
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	16
	24
	24
	16
	24
	24
	16
	24
	8

	Foulbrood, chalkbrood, and questionnaire of management practices
	20
	30
	30
	20
	30
	30
	20
	24
	10
	20
	30
	30
	20
	30
	30
	20
	29
	10

	Pesticides in bee bread
	NA
	NA
	NA
	1
	3
	3
	NA
	NA
	NA
	2
	3
	3
	2
	3
	3
	NA
	NA
	NA

	Pesticides in nectar
	NA
	NA
	NA
	1
	3
	3
	NA
	NA
	NA
	2
	3
	3
	2
	3
	3
	NA
	NA
	NA
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Supplementary material, Table S2. Proportion of colonies infected with viruses in 2022 and 2023 across pollination treatments and time points. Abbreviations: OB, colonies outside blueberry fields; RD, recommended density (2.5 colonies/ha); HD, high density (5 colonies/ha); SP, start of pollination; EP, end of pollination; AP, after pollination; NA, not applicable, as virology analysis in 2022 was conducted only at SP and EP. Values represent averages ± standard error.
	Year
	Virus
	SP
	EP
	AP

	
	
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD

	2022
	ABPV
	0
	0
	0.042 ± 0.042 
	0
	0
	0
	NA
	NA
	NA

	
	CBPV 
	0
	0.042 ± 0.042 
	0.042 ± 0.042 
	0
	0.21 ± 0.085  
	0.042 ± 0.042 
	NA
	NA
	NA

	
	DWV-A 
	0.25 ± 0.16 
	0.13 ± 0.069 
	0.33 ± 0.098 
	0
	0.17 ± 0.078 
	0.13 ± 0.069 
	NA
	NA
	NA

	
	DWV-B
	0.75 ± 0.16 
	0.38 ± 0.10
	0.71 ± 0.095
	0.25 ± 0.16 
	0.29 ± 0.095
	0.38 ± 0.10
	NA
	NA
	NA

	
	IAPV 
	0
	0.042 ± 0.042 
	0.042 ± 0.042 
	0
	0.083 ± 0.058
	0
	NA
	NA
	NA

	
	KBV
	0
	0
	0
	0
	0
	0
	NA
	NA
	NA

	2023
	BQCV 
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0
	1.00 ± 0

	
	DWV-A
	0.19 ± 0.10
	0.41 ± 0.10
	0.13 ± 0.069
	0.31 ± 0.12
	0.083 ± 0.058
	0.25 ± 0.09 
	0.063 ± 0.063
	0.042 ± 0.042
	0

	
	DWV-B 
	1.00 ± 0
	0.83 ±
	1.00 ± 0
	0.93 ± 0.063
	0.66 ± 0.099
	1.00 ± 0
	0.18 ± 0.10
	0.66 ± 0.098
	1.00 ± 0




Supplementary material, Table S3. Proportion of colonies infected with other diseases, American foulbrood (Paenibacillus larvae), European foulbrood (Melissococcus plutonius), and chalkbrood (Ascosphaera apis) across pollination treatments over time (combined data from 2022 and 2023). Abbreviations: OB, colonies outside blueberry fields; RD, recommended density (2.5 colonies/ha); HD, high density (5 colonies/ha); SP, start of pollination; EP, end of pollination; AP, after pollination. Values represent averages ± standard error.
	Disease
	SP
	EP
	AP

	
	OB
	RD
	HD
	OB
	RD
	HD
	OB
	RD
	HD

	Melissococcus plutonius 
	0
	0
	0.033 ± 0.023
	0.05 ± 0.035
	0.017 ± 0.017
	0.017 ± 0.017
	0
	0
	0

	Paenibacillus lavare 
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Ascosphaera apis
	0
	0.033 ± 0.023
	0.12 ± 0.042
	0
	0.017 ± 0.017
	0.20 ± 0.052
	0
	0
	0





Supplementary material, Table S4. Tier 1 risk quotient values in nectar and bee bread. Sampling occurred at the end of pollination (EP) in 2022, and at both the start (SP) and end (EP) of pollination in 2023. NA, not sampling effectuated. Outside blueberries (n = 1 in 2022; n = 2 in 2023); in blueberries (n = 6). References for honey bee LD50 (lethal dose 50%) values: Chmiel et al. (2020), University of Hertfordshire (2024), Agence national de sécurité sanitaire de l’alimentation, de l’environnement et du travail (2025), United States Environmental Protection Agency (no date); please see the references in the main paper for bibliographic information.
	Pesticide
	Oral LD50 (ppb)
	Sample type
	Outside blueberries
	In blueberries

	
	
	
	SP
	EP
	SP
	EP

	2022
	
	
	
	
	
	

	Fenbuconazole
	> 5.20 x 104 
	Nectar
	NA
	0
	NA
	2.34 x 10-12

	
	
	Bee bread
	NA
	0
	NA
	0

	Chlorantraniliprole
	1.04 x 106 
	Nectar
	NA
	0
	NA
	0

	
	
	Bee bread
	NA
	0
	NA
	1.14 x 10-14

	Coumaphos
	2.60 x 105
	Nectar
	NA
	0
	NA
	0

	
	
	Bee bread
	NA
	0
	NA
	0

	2023
	
	
	
	
	
	

	Azoxystrobin
	3.00 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	1.24 x 10-9
	0
	0
	0

	Boscalid
	2.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	1.64 x 10-10
	0
	6.02 x 10-10
	0

	Captan
	> 1.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	1.62 x 10-10
	5.7 x 10-10
	1.49 x 10-9
	4.69 x 10-10

	Carbendazim
	5.00 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0

	Difenoconazole
	2.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	1.62 x 10-10
	0
	0
	0

	Fludioxonil
	1.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	9.69 x 10-10
	0
	3.64 x 10-10
	0

	Myclobutanil
	> 3.39 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	3.22 x 10-10
	0

	Pyraclostrobin
	7.31 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	4.33 x 10-10
	0

	Pyrimethanil
	1.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	1.06 x 10-10
	0

	Atrazine
	9.70 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	1.88 x 10-10
	5.55 x 10-11

	Glyphosate
	1.04 x 106
	Nectar
	0
	0
	1.50 x 10-7
	4.59 x 10-8

	
	
	Bee bread
	0
	0
	0
	0

	Linuron
	> 1.12 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	3.48 x 10-10
	1.53 x 10-10
	0
	0

	Metolachlor
	1.50 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	6.12 x 10-10
	0

	Metribuzin
	2.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	6.97 x 10-11
	0

	Pendimethalin
	4.98 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0

	Carbaryl
	2.31 x 103
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	2.40 x 10-8
	0

	Cypermethrin
	1720
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	6.54 x 10-8
	0

	Phosmet
	3.70 x 103
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	8.26 x 10-8
	0

	Spinosyn A
	5.70 x 102
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0

	Spinosyn D
	5.70 x 102
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0

	Tebufenozide
	> 1.00 x 106
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0

	Coumaphos
	2.60 x 105
	Nectar
	0
	0
	0
	0

	
	
	Bee bread
	0
	0
	0
	0



