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Table S1. Neonicotinoids and other insecticide along with their dose used for spraying in the sunflower field to assess the negative impact on A. cerana indica
	Treatment
	Dose (g a.i. ha-1)

	Imidacloprid 17.8 SL
	25

	Clothianidin 50 WDG
	20

	Thiamethoxam 25 WG
	30

	Thiacloprid 21.7 SC
	120

	Dimethoate 30 EC (Chemical Check)
	200

	Control
	-


Table S2. Limit of detection and quantification and recovery of neonicotinoids detected in honey, pollen and Indian bees A. cerana indica
	Sl. No
	Insecticide
	Honey
	Pollen
	Bees
	*EU MRL
(μg g-1) honey

	
	
	*LOD
(μg g-1)
	*LOQ
(μg g-1)
	*Rec (%)
	*RSD (%)
	LOD
(μg g-1)
	LOQ
(μg g-1)
	Rec (%)
	*RSD (%)
	LOD
(μg g-1)
	LOQ
(μg g-1)
	Rec (%)
	*RSD (%)
	

	1.
	Acetamiprid
	0.008
	0.025
	91.15-106.95 
	3.65-12.45
	0.007
	0.025
	77.57 -101.97
	3.09-14.69
	0.002
	0.008
	80.93-91.08
	1.90-
3.63
	0.05

	2.
	Imidacloprid
	0.008
	0.025
	93.33-114.80
	5.11-11.67
	0.008
	0.025
	70.18 -102.05
	3.46-18.00
	0.008
	0.025
	70.00-87.41
	3.02-12.55
	0.05

	3.
	Clothianidin
	0.008
	0.025
	81.20-108.90
	4.59-13.77
	0.008
	0.025
	72.15 -86.61
	5.70-18.52
	0.008
	0.025
	72.45-93.55
	3.82-12.42
	0.05

	4.
	Thiamethoxam
	0.008
	0.025
	86.55-120.00
	3.61-16.70
	0.008
	0.025
	88.66 -115.99
	7.98-20.00
	0.008
	0.025
	75.50-91.31
	2.80-10.59
	0.05

	5.
	Thiacloprid
	0.008
	0.025
	91.59-103.69
	3.55-10.62
	0.008
	0.025
	93.55 -119.54
	5.24-14.82
	0.003
	0.01
	82.22-95.48
	1.47-4.74
	0.2


*LOD-Limit of detection; LOQ-Limit of quantification; Rec-Recovery; RSD-Relative standard deviation; MRL-Maximum residue level
Table S3. Neonicotinoid residues detected in the honey samples collected from natural and maintained Indian bee colonies from Tamil Nadu state and Puducherry Union Territory 

	Sl. No.
	Location
	Co-ordinates
	Major crops
	Compound detected
	Mean Concentration (µg g-1) *

	1
	Dharmapuri
	12o09’N, 78o60’E
	Tapioca, Cotton, Turmeric, Maize
	Imidacloprid
	-

	2
	Salem
	11o55’N, 78o00’E
	Cotton, Tapioca, Rice, Coconut, Maize
	Thiacloprid
	-

	3
	Erode
	11o50’N, 77o24’E
	Turmeric, Maize, Vegetables
	Imidacloprid
	-

	4
	Coimbatore
	11o01’N, 76o92’E
	Cotton, Sunflower, Red gram, pulses
	Imidacloprid
	0.03

	5
	Perambalur
	11o35’N, 78o80’E
	Cotton, Maize, Vegetables
	Acetamiprid
	0.07

	6
	Trichy
	10o75’N, 78o60’E
	Rice, Banana, Vegetables
	Thiamethoxam
	-

	7
	Kanyakumari  
	8o09’N, 77o21’E
	Coconut, Rubber
	-
	-

	8
	Puducherry
	12o01’N, 79o85’E
	Coconut
	-
	-


*Limit of Quantification (LOQ) - 0.025 µg g-1
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Fig. S1. Flow chart of sample preparation of honey, dead bee and pollen by QuEChERS method for LC-MS/MS
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Fig. S2. Map showing locations of Tamil Nadu and Puducherry UT, India, surveyed for field collection of honey samples from A. cerana indica natural and maintained colonies in different crop ecosystems (The yellow point represents the collection location of each honey sample).
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Fig. S3. Experimental setup used in sunflower crop consisted of Indian bee hive, dead bee trap and cotton fabric spread

A DBT (20 cm length, 16 cm width, and 11 cm height) and CFS (100 cm length and 25 cm width) were kept in front of the hive entrance to calculate bee mortality.
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Fig. S4. Translucent Mylar® film sheet used for measuring A) honey, pollen, brood areas B) adult bee population

The honey, pollen and brood areas were calculated without bees after dislodging the frame while adult bee population was calculated with bees.
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Fig. S5. Sunflower head before and after seed set by honey bees from the experimental plot 
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Fig. S6. Effect of matrix on recovery of neonicotinoid analytes from honey, pollen and Indian honey bees
(ME above 100% indicates enhanced ionization and values below 100 % define ion signal suppression; ME between -20 % and 20 % is considered insignificant)
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Fig. S7. Observation of dead bees inside A) dead bee trap (DBT) and B) cotton fabric spread (CFS) in sunflower field
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