Abamectin 139
ABC multidrug transporters 141
ABC-transporters 141-42
pump inhibitors 141, 144
substrates 144
ABPV (acute bee paralysis virus) 211,
239, 256-59, 264, 308
absconding 348, 358
Acarapis woodi 229, 307
acaricides 141-42, 251
Achrola grisella 309
acids, formic 139, 144-45, 246-47,
300
AcSBV 256
acute bee paralysis virus. See ABPV
adjuvant 324
adverse reactions 194
Aethina tumida 253, 281, 310
AFB (American Foulbrood) 12,
25-28, 125,160, 191, 193, 195-96,
199-200, 277-78, 280-81, 283-88,
300, 329-30, 335, 345-46, 348-49,
368
control of 193-94, 288
infection 283-84, 287
African honey bees 27, 74, 76-78
Africanized bees, absconding
348
Africanized hive 77-78
Africanized honey bees, feral 77
Africanized honey bees
beekeeping 79
African subspecies 11
afterswarms 7, 63
age polyethism 45
age structure 95

agonist 142
additive toxicity 142
GABA receptor 144
gated chloride channel 145
gated sodium channel 144
air sacs 37,43, 307
alcohol wash 245, 308, 331
alleles 366
alternative hives 158
altruism, enforced 23
AMDUCA (Animal Medicine Drug
Use Clarification Act) 196-97
American Foulbrood. See AFB
AmFV (Apismellifera Filamentous
Virus) 262-63
139, 143-45, 246-47
angiosperms  Xxvii
Animal and Plant Health Inspection
Service (APHIS) 209
Animal Medicine Drug Use Clarification
Act (AMDUCA) 196-97
antennae 34-35, 44
antibiotic(s) 9, 121, 125, 129-31
administration of 125, 131
antibiotic treatment 129
VFD 192
antibiotic approvals 192
191, 194, 197-98
125, 367

amitraz

antibiotic order
antibiotic residues
violative 193
antibiotic resistance 125,193
antibiotic resistance genes 131
antimicrobials 142-43, 145-46
macrolide 138, 143
ants 23, 88, 140, 158, 243, 315, 341,
348, 352
leafcutter 140

aorta 37

APHIS (Animal and Plant Health
Inspection Service) 209

apiary design 17,179, 181

apiary locations 180-81, 351

apiary site  164-65, 179-80

apiary site selection 164

Apicystis bombi 87

Apiguard 139, 144, 246

Apilife 139

Apiscerana 4, 210, 235-36, 253, 277,
295

Apisdorsata 11

Apisflorea 11

Apis mellifera filamentous virus. See
AmFV

Apis mellifera rhabdovirus-1 263

Apis mellifera rhabdovirus-2 263

Apis mellifera ruttneri 74

Apis mellifera scutellata 74

Apis mellifera simensis 74

Apis mellifera subspecies 74

Apis mellifera unicolor 74

Apis species 73,257

Apistan 139, 144, 246

Apivar 139, 144-45, 246

ARV-1 in honey bees 264

Ascosphaera apis 5,27,87,180, 221, 300

315-16, 320. See
also Vespa mandarinia

Asian honey bees 87, 210, 257, 295,
312

Asian Yellow-Legged Hornet 314

Atrazine 143

avirulence 12-14

AVMA (American Veterinary Medical
Association) 201-2, 204, 357

Asian Giant Hornet
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balling 60, 70, 314
bearding 7, 358
bears 160, 317, 340
bee(s)
defensive 78-79
drifting 180
mason 87,224
orchid 83
package 97,344
solitary 26, 85-86
stingless 83
survivor 249
wintering 46
beebread 58, 95, 100, 104-6, 108-11,
120, 137-38
fermented 109
surplus 109
bee bread cells 344
bee doctor 14
bee gut bacteria 126, 131
Beekeeper-Assisted Transmission
(Varroa mite) 241
beekeepers
commercial 151, 167, 212
higher elevation 76
hobby 4,151, 167, 174-75, 212, 230
migratory 14, 211
northern 167
sideliner 151, 162, 167-68, 175-77
treatment-free 16, 248
Bee-Kill, pesticide related 325
bee louse 318
Bee Macula-like Virus (BeeMLV) 263
bee races/populations 78
Bee Research Lab (BRL) 209, 229,
285, 295, 334-35, 367
bee space  151-52, 157, 356, 359
proper 153,157
bee stings, minimizing 160
bee viruses, varroa-associated 235
beeswax, white 101, 108-9
beeswax combs 185, 348
beeswax foundation 154
behavior
absconding/swarming 77
allogrooming 25
cooperative 46
dance 46
defensive 51, 66, 185
hive ventilating 23
improved grooming 76

necrophoric 44
queen retinue 49-50
shimmering 52
best management practices. See BMPs
bifidobacteria 120
Bifidobacterium 126-30
biodiversity xvii
biosecurity 21, 25-26, 29, 209,
211-13, 217
Biosecurity and Best Practices
Checklist 212
biosecurity practices 160
biotransformation 140
black bees (German) 73,78
Black Queen Cell Virus. See BQCV
Blue Bird Feed Mill 196-97
Blue Bird labels 196-97
BMPs (best management
practices) 209, 212, 348
Bombus 126
Bombus bimaculatus 225
Bombus impatiens 28, 81, 83
Bombus terrestris 26, 87
Bombusvagans 225
bottom board 112, 151-53, 248, 282,
287, 300, 341
entrance 152
screened 5,152,243
single 152
solid 152
sticky 247
unsealed screened 152
BQCV (Black Queen Cell Virus) 88,
211, 225, 239, 257-58, 263-64
Brazil 76-77
BRL. See Bee Research Lab
brood
bald 309
chilled 355
cruddy 349
drone frame 157
brood boxes 13,185, 188
brood cells 5, 126, 282
capped 7,76
sealed 5-6, 247
uncapping 6
brood chamber 62,109, 111, 131, 153,
155-56, 163, 195, 288
brood diseases 13, 25, 281, 300
brood nest 8, 13, 17-18, 245, 278-79,
308
brood pattern

abnormal 188
normal 188
shotgun 188
solid 67,109-11
spotty 67-68, 106, 112, 282, 341-42,
344, 346, 348-49
brood rearing 97-98, 114, 117
bumble bee(s) 21, 26, 28, 83, 85-87,
126, 146, 225-26
common eastern 83
half-black 225
two-spotted 225

Canada 95, 198-99, 202
Cape honey bee 74, 311
capped brood 283, 344
carniolan bee 73-76, 354
caste 29, 55,135
caucasian bees 75, 354
CBPV (chronic bee paralysis
virus) 25, 211, 239, 256, 261-62,
267
CBPV and Lake Sinai Virus 260
CCD (colony collapse disorder) 12,
209, 229-32, 239, 260, 304, 324
chalkbrood 5, 17,27-29, 68, 87,172,
180, 300-301, 345, 348
Checkmite + 246
Chinese Sacbrood Virus 256
chronic bee paralysis virus. See CBPV
circulatory systems 37,43
cleansing flights 38
client communications 203
climate-controlled buildings 177
clothing, personal protective 183
co-evolution  xvii
cockroaches 88,318
coinfection 88
colony(ies) 93-94
asymptomatic 261
collapsing 12
defensive 79
laying worker 65, 67
lowpropolis 27
mite-resistant 6, 248
mite-susceptible 248
colony collapse disorder. See CCD
colony configurations
commercial beekeepers 168
hobby beekeepers 174
colony health 12, 28-29, 180, 351



colony population dynamics 93-94
colony space, Varroa mite control 18
color vision 34

combs

drone 16, 155, 238, 355, 365
non-uniform 151-53, 157
commensals 27,318
communication(s) 22,29, 41, 52, 203
acoustic 52

chemical 81

cooperative 46

digital 202

methods of 46, 48
pheromone 48, 52
compartmentalization 24
Compliance Policy Guide 197
compound eyes 33-34, 44
corbicula 83

corbiculae 35

coumaphos 139, 141-45, 246-47
cover

inner 157

migratory 157

crawling bees 298, 307
Crithidia bombi 26, 225
Crithidia expoeki 225

crops 38

curricula 367

cuticle 136-37

CYP 141

CYP genes 140

Cytochrome P450

CYP4 family 140-41

CYP6 140
CYP6 family 141
CYPO families 140-41

CYP450 enzymes 140
CYP450 isoenzymes 136
CYP families 140

CYP izoenzymes 140
isoenzymes 136

dance(s) 41,48

dance language 46, 52

Darwin, Charles 15,18, 21
Darwinian beekeeping 14, 17

dead bees 340, 343-44, 347

dead bee traps 326

dead colony examination 340

dead outs 17,317

dearth 45, 66, 93-95, 98, 101, 107, 117

nectar 13,17,48,113,116
pollen 104,107,112,118
25-26
defensiveness

defensins
78. See also behavior,
defensive
Deformed Wing Virus. See DWV
detoxification 136-37, 140, 232
detoxification enzymes 140
disease
powder scale 280
signs of 193, 283
disease resistance 12, 24
diutinus 340
diutinus bees, physiology 96, 107, 114
division of labor 22, 25, 48
drift 75-76, 125,135,172, 180-81,
196, 222, 240, 352
drifting 13, 17-18, 180-81, 222, 352
drifting/robbing 7
drone(s)
diploid 23, 68
high quality 365
drone cells 66-67, 111, 155
drone comb 155
drone comb removal 247
drone congregation area 13,16
drug interactions 144
drug resistance 15,198
DWYV (Deformed Wing Virus) 16, 28,
35, 58, 86, 88, 106, 129, 211, 221,
239, 254-55, 263-64, 266
dynamics 94
dysbiosis 12, 102, 129
dysentery 102, 116, 298
diet-caused 102

earwigs 318

EBV (Egypt Bee Virus) 254

ecologists 22

ecosystems  xvii

ecotypes 73

EFB (European Foulbrood) 68, 75-76,
125,160, 172, 193, 195, 277-88,
300, 330, 332, 345, 348-49, 368

Egypt Bee Virus. See EBV

ELDU (Extra Label Drug Use) 196-
97, 288

emergency queen cells
346-47

emergency queen rearing 341, 346

endophallus 38, 57, 265

60, 64-66,

entrance reducers 152, 154, 317
Environmental Hazards
321-22
Environmental Protection Agency. See
EPA
EPA (Environmental Protection
Agency) 145, 321, 323-24, 327
epidemiology 14, 25, 29-30, 209,
211-13, 215, 217
esophagus 38
European Foulbrood. See EFB
eusociality 22-23, 28, 48
euthanasia 16, 356
examination 339, 341
visual 183
excluder, queen 60, 156
exclusion, competitive mutual 264
excretion 41, 135-36, 142, 146
nitrogenous waste 38
exoskeleton 33, 43-44, 138, 318
exposure, oral 325
fecal 126
Extra Label Drug Use. See ELDU

statement

FABIS (Fast Africanization Bee
Identification System) 77
FAO (Food and Agriculture
Organization) 209, 212
FARAD (Food Animal Residue
Databank) 204
fat bodies 4, 6, 28, 38, 43, 45, 95, 107,
111, 136,138
fat body, atrophy 107
FDA (Food and Drug
Administration) 125, 145,
191-94, 204, 209, 368
Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) 321
feeder(s) 100, 116, 162-63
bucket 162
entrance 162
external 162, 355
frame 162
insert 117
open 352
syrup 162
top 162-63
feeder designs 162
feeding pollen 117-18, 120
feeding, supplementary 113
feed mills 192



fever
biological 29
social 22,24, 29, 44
field test 284
hive-side 368
matchstick test 284
FIFRA (Federal Insecticide, Fungicide
and Rodenticide Act) 321
fipronil 139, 144-45
FKB (freeze-killed brood) 6
flavonoids 9, 27, 142
flight mechanism 35
flow, nectar/pollen 101, 116
Flow hive 159
fluvalinate 142-44, 246-47
t-fluvalinate 139, 141, 143, 145, 322
fomites 160
Food and Drug Administration. See
FDA
Food Animal Residue Databank
(FARAD) 204
Food security  xviii
formic acid 246-47
foulbrood 141, 277, 281, 284, 286, 345
foundation, plastic 154-55, 157, 287
frames
brood 62, 78,100, 142, 223
cut comb 155
deep 95,354
grafting 363
honey 158, 355
removable 151,156
freeze-killed brood (FKB) 6
Frischellaperrara 12,120, 126
fructose 100, 102, 115
fumagillin 61, 139, 141, 143, 192, 299
fungal disease 345
fungi, rust 105-6
fungicides 135, 138, 144, 172, 321,
324
azole 136, 138-39, 141, 144, 368

Galleria mellonella 309
genetic(s) 4,30, 58
genetic diversity 4, 14, 16, 189
genome, honey bee 11, 137
German bees 73
glands
Dufour 39
hypopharyngeal 28, 39, 56, 107-8,
128, 255-57, 260-61, 297

mandibular 39, 49, 51, 56, 108, 255,
261, 297
Nasonov 51
rectal 43
tarsal 39, 50-51
tergal 39, 50
venom 25,39
Global Climate Change xvii
gloves 160-61, 184, 341
changing 160
disposable 183
leather 160-61
glutathione-S-transferases
(GSTs) 140-41
glyphosate 128, 138-39, 144, 322
Gotland, Island of 6, 14
grafting 177, 363
grafting station 364
grooming, behavior 12
GSTs (glutathione-S-transferases)
140-41
guard bees 51, 184-85
gut flora. See microbiome
gut microbes
native 130
See also microbiome
gut microbiota 126
gut microflora. See microbiome

hairless 261
haplodiploid 22-23
haploid 23, 238, 347, 365
haploidy diploidy 365
HBVC. See Honey Bee Veterinary
Consortium
hemocytes 37
hemolymph 37, 43, 136, 140, 142
herbicides 135, 138-39, 144, 321, 324
high fructose corn syrup 142, 343
history 203
hive(s)
bait 15-16
move 104
painting 180-81, 222
queenright 65, 69
removable-frame 229
smooth-walled 11, 27
top bar 158, 188, 341
hive beetles
large 312
small 351

hive body(ies) 135,139, 152-58,
355-56
materials 152
type 153
hive data 202
hive entrance 151-52, 185, 300, 344,
352
hive inspections 163
hive products 29, 135, 138, 145-46
hive record(s) 202
hive record form 202
hive size 17
hive tasks 128
hive tool(s) 161, 163, 185-87
heating 161
hook 162
J-hook 161
standard 161
Holst Milk Test 284, 329-30
honey
capped 110
ripened 100, 109
Honey Bee Bacterial Diseases 277-87,
291, 293
honey bee behavior 144
honey bee biology 29-30, 41
honey bee colony losses 235
Honey Bee Fungal Diseases 295-305
Honey Bee Health Coalition
(HBHC) 212,214, 327, 339
honey bee veterinarians 198,
367-68
Honey Bee Veterinary Consortium
(HBVC) 367
honey contamination 146, 246, 288
honey flow 94-95, 193-96, 288, 356
honey harvest 158
honey stomach 38, 42
honey supers 7, 145-46, 153, 155,
177, 185, 196, 288
horizontal transmission 7,12, 17, 86,
171-72, 211-12, 264-65
hornets 316
host resistance 15
humidity 15, 22
high 12,311
hygienic bees 76, 310, 312
hygienic behavior 5-6, 11-12, 24-25,
27,44, 76, 248, 255-56, 264, 280,
301-2
hygienic stock 355
Hymenoptera 81



IAPV (Israeli Acute Paralysis
Virus) 232,257, 260, 264
Iflaviridae Family 254, 263
imidacloprid 85, 139, 141, 143, 322
immune function 7,11, 24, 28, 129
immune responses 11, 254
immune system 12,17, 37, 44, 86,
126, 211
immunity 29, 137
humoral 44-45
social 9,11-12,17, 24-26, 28
transgenerational epigenetic 58
incidence, stinging 77-78
infection, asymptomatic 258
insecticide(s) 137-38, 144-45, 321
class 324
dry 104
fast-acting 104
miticidal 144
neonicotinoid 85, 103, 137, 298
systemic 104
insemination, instrumental 366
Inspectors
apiary 285, 367
apiary provincial 285
bee 191, 335
state apiary 176, 215, 346
instar larvae 112, 282
Integrated Crop Pollination
(ICP) xviii
intelligence, collective 29
interaction networks 25
interstate health certificate 191
Isle of Wight disease 229
Israeli Acute Paralysis Virus. See IAPV
Italian 354
ITtalian bees 73, 75-76

jelly 55-56, 58-59, 64, 98-100, 104-8,
112,114,117, 120, 138
Johnston’s organ 44

Kakugo Virus 254

Kashmir bee virus. See KBV

KBV (Kashmir bee virus) 211, 239,
257-60, 264

killer bees 77

kinship theory 23

Koshevnikov gland 39

Lake Sinai Virus(es). See LSVs
Lambda-cyhalothrin 143, 322
Landes bees 15
Langstroth, Lorenzo L. 6, 151
Langstroth hives 6-8, 151, 154,
158
standard 7, 160
larvae
grafting 364
wax moth 309
laying workers 65, 67
LD50
high 141
low 141, 326
oral 324
topical 324
LD50 values 324
Leafcutter bees 83,225
legs 35
life history traits 5
lifestyle 4,11
lincomycin hydrochloride/
Lincomix 125,139, 142, 145,
192-93, 288
lipophilic 136, 138-39, 328
LSVs (Lake Sinai Virus) 211, 260, 262,
264, 266

macroenvironment xix
Malpighian tubules 38, 43, 136,
141-42
management, humane 368
mandibles 34
matchstick test 284, 329
mating 5, 22, 49-50
mating flights 5, 65
mechanism(s) 12, 22, 45, 141, 146
mechanism of action 249
medical records 194, 201-3
Melissococcus plutonius 87, 125, 221,
278, 345
memory 37
menthol 139, 144-45, 246
metabolism 41, 43, 45, 135-36,
140-41, 145-46
PhaseI 140
Phase II 141
Phase III 136, 140
Metarhizium 28
mice 152,158,179, 318

microbiome
125-31
bee gut 131-32

community 26, 129
compositions 127

core 128

drone 127

gut 12,121, 126-31, 144

queen 127

worker 126-29

microbiome community, distinct 127

11-12, 24, 27,121,

microbiome composition

altered 129

conserved 127
microbiota, natural 129
micro-environment  Xix
microsporidia 87, 129, 295
midgut 38, 42, 106, 126, 136, 296
Minor Use and Minor Species Animal

Health Act 193

Mite-a-thol 139
Miteaway II 139
mite control 13
mite guano 349
mite infestation 235
mite levels 211
mite reproduction 13
mite-resistance traits 248

mite-resistant bees 11, 14, 76-77
mites
tracheal 139, 230, 307-8, 334-35

Tropilaelaps 210, 253, 312-13
Varroa. See Varroa mites
miticides 7, 14, 138-39, 142, 145
Moku Virus (MV) 254,263
mumimies 87, 301-2
MV. See Moku Virus

nAChR (insect nicotinic acetylcholine
receptor) 137,142, 145

Nasonov gland 39, 51

native bees 81

necropsy 339, 342

nectar, toxic 103

nectar and pollen 120, 139, 168

nectar flow 63,101, 108-10, 118, 177,
340, 352, 356

neonicotinoid insecticides 137,
140-41, 145, 232, 324

nervous system, peripheral 37, 44

nest cavity 9, 13-14, 24,27, 46



nest insulation 7

New World carniolan 74

next-generation sequencing. See NGS

NGS (next-generation
sequencing) 268

nitrile/latex gloves 161, 341

non-Apis bees 81

Norway 6

nosema 12,87,102, 106, 129, 210,
222-23, 295, 297-300, 329, 335

Nosema apis 61, 87, 253, 296

Nosema bombi 225

Nosema ceranae 86,210, 225, 253,
295-96, 303

nosema infections 87, 102, 210, 295,
297-300, 344

nucs, queenright 70

nurse bees 11, 25-26, 45-46, 51,
55-56, 99, 104-7, 237, 264, 300

nutrition 12, 93,95, 101, 103, 105,
109, 111, 113,117, 119

nutritional requirements 97

ocelli 33-34, 44

odor 283

One Health xvii, xviii

ommatidia 34

Ontario 370

open reading frame. See ORFs

Oplostomus fuligineus 312

Oplostomus haroldi 312

ORFs (open reading frame) 254,
258-60

ORFs, large 257

organophosphates 140-41, 144, 322,
326

organs, sensory 33,44

orientation flights 355

overwintering 38, 73, 76, 114, 342,
349

oxalic acid 139, 143-45, 152, 243,
246-47, 300

oxytetracycline 125,129, 131, 139,
141-43, 145, 192-93, 195, 197, 288

oxytetracycline-exposed 129

oxytetracycline exposure 129

oxytetracycline/Terramycin 288

package bees 4, 96-97, 177, 354
Paenibacillus 280

Paenibacillus alvei/Bacillus alvei 278
Paenibacillus dendritformus 278
Paenibacillus larvae 26, 87,125, 193,
221, 281
paralysis virus, acute 222
parasites 320
parasites and pathogens 3
parasite transmission 221-23, 225
parasitic mite brood syndrome 242,
349. See also PMBS
Parasitic Mite Syndrome (PMS). See
parasitic mite brood syndrome
Paris bees 15
pathogens 87
mite-vectored 6-7, 18
opportunistic 12, 127, 129
PCR, basic 267
persistence, asymptomatic 257
personal protective equipment 160.
See also PPE
pesticide applications 321, 325
pesticide labels 324, 328
pesticide use 164
pests and pathogens, resistance to 5
pharmacodynamics 135-37
pharmacogenetics 135, 137
pharmacogenomics 137
pharmacokinetics 135-36, 146
pheromones 34, 45, 47-48, 64, 141
alarm 51, 161, 186
brood 45,48, 51
drone 51
footprint 50
primer 48
queen 49-50, 55, 64
queen retinue 49-50
worker mandibular 51
phoretic phase 6
phoretic phase (varroa) 237-38
physiology 3, 38, 45, 95
better queen 5
forager bee 46
organismal 46
social 48
winter bee 95
worker 50
piping 52, 364-65
planetary health xvii
PMBS (parasitic mite brood
syndrome) 242,282, 284, 349
PMS (Parasitic Mite Syndrome). See
Parasitic Mite Brood Syndrome

policing 23. See also enforced
altruism
pollen
almond 104, 177
autumn 114
contaminated 104, 326, 328, 347
nutritional value of 104-5
stored 105, 109-10
toxic 68, 103-4
pollen and nectar, almond 104
pollen availability 93-94, 162
pollen band 101, 106, 108, 110
pollen baskets 35,163
pollen bound 163
pollen collection 15, 21, 28
pollen flow 94, 109
pollen foragers 104-5
pollen grains 117
pollen sources
monoculture 4
substitute 98
pollen stores 11, 29, 112
pollen substitutes 12, 95, 98-99, 105,
107,112,114, 116-18
pollen traps 160, 162-64
mounted 163
pollination, almond 98, 104, 114, 118,
176-77
pollination services 81, 125, 176, 198,
351
pollinators, decline 4
polyandry 15, 366
polyethism
normal bee 297
physical 25
temporal 25
polymerase chain reaction. See PCR
population phase 343
PPE (personal protective
equipment) 160, 164, 183
precautions, proper safety 163
Prescription and Veterinary Feed
Directive 192
prescription(s) 125,191, 194, 197,
204, 288
electronic 197
prescription label 196
pressures, vapor 139
probiotics 119, 130
commercial 121
probiotic therapy 130
proboscis  34-35, 38, 41, 138



propolis 9, 11, 14, 17, 21, 26-27, 29,
35,136, 159, 161
barrier 7,27
envelope 7,9,24
extracts 11,27
health benefits of 9, 27
production 27
traps 11, 27
useof 11,27
protocols, food production system 198
proventriculus 12, 42
Provincial Apiary Programs 199
Provincial Veterinary Regulatory
Body 199

quarantine 17
localized 24
queen(s)
aging 59, 62
drone-laying 67
emergency 59, 61
laying 60, 65,177
new 16, 63,177, 364
queen, longevity 30, 61
queen bees 4,55
queen cage 69
queen cells 8,13, 16, 59, 62, 65, 69,
108, 177, 363, 365
queen clip 354
queen excluders
186-87
queen failure 56, 61, 64, 344
queen larvae 55-56
queenless 65-66
queenless colonies
queenless roar 66
queen piping 364-65
queen production 167, 363
queen quality 16
queen rearing 14, 16, 49-50, 363-64
process of 51, 363
queen replacement 346, 359
queenright 65, 354
queen supersedure 49-50

18,79, 156, 158,

51, 66, 348

raccoons 158, 317-18, 352
races 63,70, 73,78,95
136, 194, 267
receptors, sensory 34
rectum 38,126

reactions

registration, provincial 200
reproductive phase (varroa mite) 237
requeen 65,77
145, 310
resins 11, 24, 27-28,183
sticky 26
See also propolis
resistance 4-6, 14,17-18, 43, 131,
299, 366
antimicrobial 367
Rhabdoviridae 263
risk, potential safety 163
RNA 254,267
single stranded 263
RNAI (RNA interference) 45, 266, 299
RNA interference. See RNAi
RNA viruses
double stranded 262
non-enveloped 257
single stranded 263
robbing 316-17, 358
robbing behavior 13,17, 78, 115, 152,
162-63, 222, 278, 316-17, 320, 355,
358
royalisin 26
royal jelly 26, 29, 55, 98, 108, 128,
146, 259-60, 266, 297, 363-64
RT25 324
RT-PCR 257,267
RT-qPCR 267
Russian bees

residues

59, 76, 249

sacbrood 300, 345, 348
sacbrood disease 255
Sacbrood Virus. See SBV
safety 146, 151, 160, 164, 179, 351
hive product 146
personal 151
safety hazards 164
safety information 321
Sagan, Karl xvii
salivary glands, thoracic 39
sanitation 214
Saskatraz bee 76
SBPV (slow bee paralysis virus) 210,
239, 254-57, 263, 311
SBV (Sacbrood Virus) 239, 254-56,
263-64, 311
SBV infection 256
scale 282
scopa 83

selective breeding 189
sensory organs 44
sex alleles 67
sex determination locus (SDL) 23
shaking dance 48
SHBs (small hive beetle) 17, 253, 281,
310-12, 341, 351
shook swarm method 286-88
signage 179,213, 351
skep hives 73,158
skunks 158, 160, 318, 340
slow bee paralysis virus. See SBPV
Slow bee paralysis virus 210, 239,
254,256
small hive beetle. See SHBs
smoke 161-63, 185-86
cool white 184
overusing 161
use of 160-61
smoker 161, 163, 183-84, 352
social insects 11, 24, 135
solitary 83
solubility 137-38
solubilization 140
spiders 318
spillover 86, 88
parasite 221,226
pathogen 88
spiracles 37
respiratory 138
split, queenless 70
splits 13, 17-18, 62, 231, 346, 355, 357
reversing hive bodies 355
Varroa mite control 18
starvation 95,111-12, 116, 230, 280,
343-45
sticky board 5, 243, 247
sting apparatus 33, 36, 44, 50-51, 78
stings 160-61, 163
stonebrood 300-302
sucrose 100, 115, 141-42, 255, 343
sucrose octanoate 139, 246-47
sugar, powdered 192, 194, 243-45,
248, 288, 334-35
sugar roll 245, 332, 335
sugar shake 244
superorganism 12, 17, 21-22, 24, 26,
28-29, 41, 55,97, 135
superorganism and herd health 23,
25,27,29, 31
supersedure 50, 59-61, 65, 341, 347
swarm(s) 7,13, 21, 59-60, 62, 65



swarm cells 59-63, 65
swarm control 13
swarming 7, 13-14, 48, 58-59, 62-64,
94, 240, 357
syndrome, hairless black 261
synergistic effects 86, 261, 323
synergistic impacts 233
synergistic interactions 298, 308
syrup 94,97, 100, 102, 111, 113,
115-16, 139-40, 174, 177-78, 195,
197, 355
system
central nervous 44
nervous 41, 44,144
respiratory 37, 43,138
tracheal 37

tasks
age-related 51
allocation 24
telehealth 201
Telehealth Resource Center 202
temperature 4, 8, 10, 22
brood comb 28-29
buffered 7
cavity 8
colony’s cluster core 8
temperature nest 46
Terramycin 125,139, 193
test, ropey 329-30, 346
thermoregulation 6, 28-29, 131
cluster 46
colony 46
thorax 33-35, 38, 42, 140, 297, 308
thymol 139, 141, 143-45, 246-47, 300
tibia 35
Tobacco Ringspot Virus (TRSV) 263
tolerances, chemicals in honey and
wax 145
tongues, pupal 283
tools, grafting 363-64
toxicity 103, 136-37, 141, 144, 146,
324
additive 146
synergistic 142
toxins 103, 129, 136, 139
trachea 43, 283, 307-9
tract
digestive 38, 106, 126
gastrointestinal 33

treatments, following
oxytetracycline 131

tree cavities 7-8, 59

trembledance 48

trophyllaxis 25-26

Tropilaelaps 312-14

Tropilaelaps clareae 253, 312

Tropilaelaps koenigerum 312

Tropilaelaps mercedesae 253, 312

Tropilaelaps thaii 312

TRSV (Tobacco Ringspot Virus) 263

turnover 95

tylosin 125, 131, 139, 142-43, 145,
192-93, 197, 288

tylosin and lincomycin 192, 288

Type A medicated article 197

Type I/Type II medications 192

USDA Bee Research Laboratory 285
usurpations, aggressive 64

valve, proventricular 38

Varroa destructor 4,27, 88,137, 210,
221, 229, 235-36, 246

Varroa Destructor Virus 254

Varroa jacobsoni  235-36, 238

Varroa mites 4-7, 12, 16-18, 28, 38,
41, 231, 236, 253-63, 265, 281, 331,
334

Varroa-sensitive hygienic behavior. See
VSH

varroosis 239

VCPR (Veterinary-Client-Patient-
Relationship) 29, 194, 201-4, 368

VCPR for honey bees 194

veil 160

venereal transmission 265

venom peptides 25

ventral nerve cord 37

ventriculus 38

Vespa mandarinia 315-16, 320

Vespa velutina 314

Vespa velutinanigrithorax 314

Vespidae 316

Vespulapensylvanica 263

veterinarians, food-production 198

Veterinary-Client-Patient-Relationship.
See VCPR

Veterinary Feed Directive. See VFD

Veterinary Feed Directives/
Prescriptions 203
veterinary prescriptions 204
VFD (Veterinary Feed Directive) 125,
183, 191-95, 197-98, 201, 204
drugs 192, 194-97
order 125,183
requirements 183
sample 196
virgin queens 57, 66-67, 347, 365
virulence 7,12,19, 86
virus 89
vitellogenin 12, 45-46, 107, 340
volatility 138-39
higher 139
Von Frisch, Karl xvii, 47
VSH (Varroa Sensitive Hygiene) 5-6,
76, 249

waggle dance xvii, 44, 46, 48
Warre hives 158

wasps 88,179, 317
masarine 81

social 316

sphecid 81-82

waste, digestive 38

wax moth(s) 139, 309-10, 341
cocoons 309

greater 309

Wheeler 22

wild

bees 14, 86

colonies 3-9, 13-15, 22, 248
honey bees 7, 11, 15-16, 27
pollinators 221, 225
Wilson, Edward O. 22,135
wings 35

crippled 254

deformed 35

winter bees 94-95, 98, 107, 119, 121
withdrawal times 145-46, 196-98
extended 196
withholding time 192-93

135-38

xenobiotics

Zoonotic diseases  xvii
zoopharmacognosy 28



