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Acanthococuss lagerstroemiae 206

Acanthoscelides pallidipennis 52, 311

Achaearanea tepidariorum 205

Acharia stimulea 140

Acronycta rumicis 98

Acyrthosiphon calvulus 47

A. pisum 6,9, 74, 87, 95, 106, 149, 152, 168, 170,
209, 268, 272

Adelges tsugae 22,33,47, 111, 112

Adoxophyes orana 225, 228

A. reticulana 326

Aedes aegypti 34

A.albopictus 10, 35, 94, 112, 113, 117, 122, 126,
156, 160, 174, 175, 177, 187, 188, 197, 213,
235, 248, 289, 303, 310, 311, 324, 337

A. japonicas japonicas 112

A. triseriatus, see Ochlerotatus triseriatus

A. sierrensis 37

Aelia acuminata 38

Agapeta zoegana 331

Agelastica alni 165, 203

Ageratum houstonianum 329

Aglais urticae 127, 139, 182

Agrilus planipennis 107, 332

Agrius convolvuli 160, 236

Agrotis sp. 134

Allonemobius fasciatus 65

A. socius 34, 112, 160, 173, 198, 284

Amagilla dawsoni 39

Amblyseius potentillae 38, 74

Ambrosia artemisiifolia 33

A. trifida 33

Anabrus simplex 40, 227

Anacridium aegyptium 13, 267

Anarsia lineatella 228

Anax junius 134

Anopheles arabiensis 26, 118

A. barberi 11

A. coluzzii 26,28, 118

A. gambiae 26

Antheraea mylitta 197, 253

A. pernyi 59, 68-71, 89, 95, 96, 208, 233, 250, 251,
253, 330

A. polyphemus 138, 161, 253

A. yamamai 198, 247, 248, 328, 329, 341

Anthocharis cardamines 164, 220, 226

Anthonomus pomorum 47, 136, 323, 324, 327

A. grandis 48, 180, 181

Anthrenus sarnicus 97

A. verbasci 97

Aphaenogaster sp. 15

Aphidius avenae 23, 106

A. ervi 106, 112, 332

A. gifuensis 145, 169, 173, 195, 207

A. matricaariae 106

A. rhopalosiphi 23, 56, 106

Aphidoletes aphidimyza 333

Aphis fabae 107

A. glycines 325, 332

Aphthona sp. 331

Apis mellifera 15, 74, 91

Aquarius paludum 317

Arabadopsis 110, 286, 341

Arabis alpina 291

Araschinia levana 145

Arbutus unedo 223

Aricia agestis 125

Aristolochia kaempferi 103

Arsenophonus nasoniae 194

Artemia franciscana 140, 160, 174, 179, 193, 246,
328

A. parthenogenetica 291

A. sinica 156

Asclepias curassavica 132

Asobara tabida 52

Atrachya menetriesi 178, 200, 232, 327-329

Atrophaneura alcinous 103

Attacus atlas 164, 165

Aulacophora nigripennis 126

Austrofundulus limnaeus 273, 291

Bacillus thuringiensis 45, 199, 325

Bacteroidetes 209

Bactrocera minax 168, 173, 176, 191, 195, 198,
230, 234, 282, 325

B. opiliae 55

Battus polydamas 146

Belgica antarctica 31, 37, 88, 183
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Bemisia tabaci 106

Binodoxys communis 332

Bombus impatiens 13, 130

B. terrestris 13, 14,169, 170, 174, 195, 199, 321, 328

Bombyx mori 9, 67, 68, 71, 74, 87, 90, 110,
112-114, 130, 143, 155, 169, 172, 174, 178,
179, 191, 198, 226, 232, 235, 240-246, 248,
253, 254, 258, 260, 273, 276, 277, 283, 289,
293, 299, 325, 328, 329, 334

Botrytis cinerea 105

Bruchidius atrolineatus 26, 237, 238

B. dorsalis 6, 36, 98

Buchnera sp. 208

Busseola fusca 27, 35, 118, 154, 181, 182, 237

Byasa alcinous 103, 144

Cacopsylla pyricola 327

Caenorhabditis elegans 174, 193, 260, 273, 275,
280, 284, 286, 291, 339, 340, 341

Calanus finmarchicus 207, 208, 273

Calliphora erythrocephala 107

C. vicina 6, 11, 30, 33, 69, 76, 80, 82, 111, 116,
128, 130, 170, 182, 217, 234, 251, 294, 295,
300, 324, 341

Callosamia promethea 138

Callosobruchus ademptus 7

C. rhodesianus 26

C. subinnotatus 26

Caloptilia fraxinella 267

Cameraria ohridella 127, 145, 169, 331

Camponotus sp. 15

Cardamine flexuosa 291

Carposina sasakii 36, 88, 139, 170, 198, 225

Catocala nupta 135

Ceratina calcarata 168, 169, 175, 177, 191

Ceratomegilla undecimnotata 14

Cerotoma trifurata 131

Chaoborus americanus 60, 67, 218, 230

Cheilomenes sexmaculata 231

Chilo sp. 103, 157

Chilo argyrolepia 35

C. partellus 24, 28, 118, 147

C. orichalcociliella 28, 118, 147

C. suppressalis 33,77, 107, 109, 154, 172, 181,
189, 191, 206, 223, 234, 325

C. zonellus 35

Chiloxanthus pilosus 10

Chironomus tetans 256

Chloronia sp. 25

Chlosyne lacinia 26, 28

Choristonuera biennis 6, 10, 37

C. fumiferana 128, 137, 181, 255

C. rosaceana 103, 199, 301

Chortoicetes terminifera 9, 33, 66, 112, 246

Chymomyza costata 11, 82, 86, 89, 94, 100, 103,
119, 129, 152, 155, 177, 205, 214, 251, 262,
278, 284, 290, 295, 315

Species Index 443

Chrysomela aeneicollis 137

C. lapponica 104, 136, 147

Chrysoperla carnea 13, 66, 144, 296, 333

C. downesi 296

C. externa 333

C. formosa 122,333

C. perla 136

Cinara sp. 152, 156

Cinara cupressi 6

C. juniperi 6

Cirina butyrospermum 335, 336

Coccinella septempunctata 14, 23, 47, 130, 138,
141, 337

Colaphellus bowringi 22, 50, 53, 87, 89, 98-101,
103, 112, 113, 126, 131, 169, 170, 175, 177,
198, 209, 267, 269, 283, 295, 298-300

Coniesta ignefusalis 26, 29

Conotrachelus nenuphar 266

Contarini vincetoici 39

Contarinia nasturtii 34

C. vincetoxici 40

Coranus subapterus 10

Corethrella spp. 26

Cornus controversa 21

Corythucha ciliata 173, 177, 195, 207

Cotesia glomerate 23

Crematogaster sp. 15

Cryptotympana facialis 9

Culex pipiens 6, 12,13, 89,90, 122, 126, 130, 131,
137, 138, 152, 157, 160, 168, 169, 175-177,
183, 184, 186191, 196, 197, 199, 207, 208,
213, 265, 269, 270, 271, 275, 278-280, 285,
289, 298, 301-303, 324, 329, 338, 339

C. molestus 90, 337

C. quinquefasciatus 298, 302

C. tarsalis 33, 338, 339

Curculio elephas 39, 41, 43, 45, 182

C. nucum 52

C. robustus 39

C. sikkimensis 39, 40, 44

Cydia pomonella 182, 199, 200, 256, 318, 323,
324, 326

Cymbalophora pudica 22, 66, 229

Cyphocleonus achates 331

Dalbulus maidis 56

Danaus plexipus 72,73, 85, 89, 92, 103, 109, 132,
133, 143, 157, 169, 233, 337

Daphnia sp. 74, 108, 110, 122, 207, 304

Dasylepida ishigakiensis 37

Delia antiqua 22, 24, 50, 88, 98, 101, 168, 170,
174, 191, 192, 195, 197, 218, 227, 228

D. floralis 35, 218

D. radicum 35, 218

Dendroctonus armandi 189

D. ponderosae 5, 158, 169, 173, 174, 197, 207

D. rufipennis 37,318
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D. simplex 34

Dendroides canadensis 201

Dendrolimus punctatus 81, 229

Deois flavopicta 26

Diabrotica barberi 40, 45

D. virgifera 296

Diachasma alloeum 225, 231

Dianemobius fascipes 217, 218

D. nigrofasciatus 9, 111, 112, 189, 287

Diatraea evanesens 335

D. grandiosella 11, 100, 126, 147, 154, 180, 181,
249, 256-258, 295

Dicyphus errans 124

Diorhabda elongata 12, 331

Diprion pini 253

Doryctobracon areolatus 47, 49, 116

Drepanosiphum platanoidis 47, 208

Drosophila ananassae 25

D. deflexa 7

D. ezoana 81

D. littoralis 65, 295, 300, 301

D. melanogaster 4,5, 13,28, 29, 33,59, 67, 72,73,
75, 76, 83, 85-87, 91, 101, 104, 129, 137, 152,
169, 172, 174, 178, 194, 197, 201, 203, 209,
234, 254, 264, 268, 269, 270, 271, 274, 278,
280, 290, 298, 299, 303-305, 307, 308, 313,
315, 316, 339, 340

D. montana 13, 30, 65, 81, 94, 98, 124, 125, 128,
181, 187, 191, 205, 214, 280, 295, 301, 303,
316

D. obscura 7

D. simulans 315, 316

D. suzukii 5, 146, 191, 197

D. triauraria 191

D. virilis 7, 51, 88, 168, 197, 205

Dybowskyia reticulata 98, 231

Ectobius sp. 37

Encarsia scapeata 106

Encosternum delegorguei 26, 142, 338
Eobiana engelhardti subtopica 9
Eotetranychus smithi 101, 226
Epargyreus clarus 119

Ephestia kuehniella 107

Ephippiger ephippiger 112, 116
Epiblema scudderiana 175

Epicauta gorhami 99, 227

Epicharis zonata 139

Epilachna admirabilis 23, 63
Episyrphus balteatus 13, 47, 98, 127
Erwinia-like 208

Erynnis propertius 159

Euclea delphinii 140

Euploea core 28, 141, 159, 170, 230
E. sylvester 28, 141, 159, 230
Euproctis chrysorrhoea 142, 223, 230
Eurosta solidaginis 49, 137, 160, 161, 175, 290
Euryades corethrus 97

Eurydema rugosum 104, 230
Eurygaster integriceps 134, 182
E. maura 205

Eurytoma sp. 26, 137, 237
Eurytoma amygdali 36

Euseius finlandicus 137, 227, 334
Euxoa sp. 134

Exapion lemovicinum 7

E. ulicis 7

Exechesops leucopis 39, 40, 45, 49
Extatosoma tiaratum 186

Firmicutes 209

Galeruca daurica 24, 267, 288
Galleria mellonella 12, 181, 249
Gastrophysa atrocyanea 13, 169, 211, 267, 342
Gerris lacustris 148

Glossina morsitans 25

G. swynnertoni 25

Grapholita molesta 59
Graphosoma lineatum 147, 148
Graptopsaltria nigrofuscata 9
Gryllus bimaculatus 69, 85

G. firmus 34

G. veletis 209

Gynaephora groenlandica 30, 37

Habrobracon hebetor 127

Halotydeus destructor 111, 112, 137, 140, 143,
148, 230, 324

Halyomorpha halys 109, 124, 131, 143, 206, 231,
325

Haritalodes basipunctalis 330

Harpagoxenus sp. 15

Harmonia axyridis 12, 108, 124, 126, 127, 131,
138, 140, 225, 298, 299, 334, 336

Helicoverpa/Heliothis sp. 12, 258, 259, 327

Helicoverpa armigera 29, 97, 98, 102, 104, 105,
109, 127, 156, 160, 168, 170, 172-174,
177-179, 191, 192, 195, 197, 199, 206, 234,
245, 249, 258, 260, 261, 275, 278, 279, 282,
285, 294, 298-300, 316, 325, 328, 340

H. assulta 98

H. zea 50, 66,99, 119, 128, 129, 183, 186, 187,
190, 249, 253, 254, 258, 288, 325

Heliothis punctiger 211

H. virescens 187, 249, 258, 325

Hermetia illucens 335

Heterotylenchus autumnalis 196

Himacerus apterus 10

Hippodamia convergens 107, 134, 140

H. undecimnotata 21, 141, 142, 337

H. variegata 206

Holcocerus hippophaecolus 38, 252, 253, 256

Hyalophora cecropia 4,11, 35,126, 138, 159, 161,
164, 171, 211, 218, 226, 240, 248, 253, 254,
341
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Hydrangea hirta 52

Hyles euphorbiae 169, 197, 198

Hyphantria cunea 33,59, 126, 127, 206, 227, 230,
311, 317

Hypolimnas bolina 13, 26-28, 117, 118, 127, 143

Iphiclides podalirius 123, 128, 136
Inachis io 127, 139, 182
Ips typographus 3, 137, 318

Jadera aeola 25,27, 28,116
J. obscura 143

Kytorhinus sharpianus 7, 48, 52

Laodelphax striatellus 256, 275

Lagria hirta 226

Lambdina fiscellaria 34, 206, 226

Lasiommata maera 47, 125, 127

Lasius sp. 15

Laspeyresia molesta 59

Leguminivora glycinivorella 139

Lepisiota sp. 15

Leptanilla sp. 15

Leptidea sinapis 169, 195, 251

Leptinotarsa decemlineata 12-14, 33, 38-40, 42,
43,45, 53,60, 64, 68,69, 74, 102, 103, 124, 126,
136, 157,164-170, 172, 175-177, 181, 187, 188,
191, 194, 198, 213, 225,227, 237, 240, 264, 265,
267-269, 298, 300, 308, 313, 325, 329

Leptocarabus kumagaii 69

Leptocorisa chinensis 230, 231

L. trivittatus 143

Leptopiliana boulardi 101

Leptopterna ferrugata 10

Lestes eurinus 129

L. sponsa 124

Limenitis arthemis 74

Lipoptena cervi 236

Lissorhoptrus oryzophilus 169, 173, 197

Listronotus bonariensis 107

L. maculicollis 131, 226, 236, 325

Lobesia botrana 77, 105, 228

Locusta migratoria 9, 88, 111-113, 170, 181, 191,
197, 198, 238, 245, 247, 248, 267, 269, 275

Longitarsus jacobaeae 332

Lopinga achine 47, 125

Loricula elegantula 10

Loxostege sticticalis 48, 65, 256, 328

Lucilia caesar 108, 116

L. sericata 111, 112, 191

Lycaena dispar batavus 338

L. hippothoe 6, 11, 36, 125

L. tityrus 11, 127

Lygus hesperus 63, 144

L. lineolaris 139, 230, 231, 237

Lymantria dispar 9, 11, 21, 34, 168, 191, 228, 233,
246, 248, 295, 296, 323, 328

Species Index 445

Mamestra brassicae 21-24, 62, 169, 217, 233,
249-253, 329, 337

M. configurata 211, 252

Manduca sexta 11, 67, 68, 71,72, 90, 128, 152,
155, 166, 191, 211, 218, 229, 249-253, 255,
260, 276, 328, 329

Mayetiola destructor 24, 183, 184

Megachile rotundata 11, 36, 59, 128, 156, 168,
171, 173, 174, 191, 195, 197, 200, 213, 235,
238, 285, 287, 290, 320

Megacopta cribraria 14

Megalocoleus molliculus 10

Megoura viciae 60, 71, 80, 82, 149

Melanoplus differentialis 237, 325, 328

Melitaea cinxia 128, 139, 141

Melolontha hippocastani 208

Mesophylax asperses 129

Microctonus hyperodae 107

M. vittatae 107

Microplitis demolitor 25, 238

Mindarus abietinus 9, 238

Modicogryllus siamensis 6, 54, 74, 88, 154, 256,
274, 279

Monochamus alternatus 102, 290

Monomorium sp. 15

Musca autumnalis 102, 290

M. domestica 15

Mpycalesis mineus 146

Mpyiopardalis pardalina 335

Mylabris phalerata 101

Myrmica sp. 15

Myrmus miriformis 10

Nasonia vitripennis 11, 60, 74, 80, 81, 89, 100,
106, 107, 109, 110, 112, 116, 137, 168, 173,
176, 181, 183, 186, 194, 197, 207, 209, 283,
303, 316

Neocalanus flemingeri 14, 174, 177, 179

Neophasia terlooii 185

Nezara viridula 53, 61, 65, 144, 146, 208, 228, 314

Nicrophorus quadripunctatus 22

Noctua pronuba 135

Nomadacris japonica 267

N. septemfasciata 147, 237

Nomuraea rileyi 330

Nothobranchius furzeri 156, 285

Notonecta latea 10

N. reuteri 10

Nysius thymi 10

Ochlerotatus triseriatus 37, 65, 196, 296, 338, 339

Oedaleus senegalensis 26, 28, 238

Oedipoda miniata 13, 38

Omphisa fuscidentalis 26, 160, 181, 182, 252, 256,
257, 260

Oncopeltus fasciatus 134

Onychiurus arcticus 189

QOobius agrili 107, 332
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Operophtera brumata 140, 223

Ophraella communa 33, 295, 298

Opisoplatia orientalis 56

Oreina cacaliae 139

Orgyia thyellina 148, 245

Orius sp. 13,331

Orius minutus 124

0. sauteri 124

Orixa japonica 52, 104

Osmia sp. 49

O. bicornis 328

O. cornifrons 334

0. lignaria 50, 171, 182, 211, 226

O. rufa 267

Ostrinia furnacalis 61, 81, 94, 98, 299, 300

O. nubilalis 11, 95, 100, 155, 172, 191, 198, 199,
206, 222, 249, 251-253, 256, 262, 297, 300,
302, 303, 311, 326, 328

0. scapulalis 48

Oxya chinensis 227

Pachymerus nucleorum 26, 40

Panonychus ulmi 225, 323

Panorpa vulgaris 49, 128

Pantilius tunicatus 10

Papilio canadensis 182, 298, 300, 314

P. demoleus 26

P. glaucus 34, 64, 182, 298, 300, 314

P. machaon 39, 122

P. polytes 26

P. polyxenes 218, 144

P. xuthus 50, 144, 146

Parage aegeria 6, 50, 300, 304, 313

Paralobesia viteana 318

Parastrachia japonensis 141, 208

Paratlanticus ussuriensis 37, 191

Paratrechina sp. 15

Pauesia unilachni 106

Parus major 147

Pectinophora gossypiella 60, 77, 78, 181, 182,
325

Pegomya sp. 39

Perdita portalis 39-41

Phaedon brassicae 22,98

Phaseolus vulgaris 104

Philanthus triangulum 208

Phlidoptera griseoaptera 65

Phormia regina 12, 129

P. terrae-novae 107

Phratora vulgatissima 103, 104

Phthorimaea operculella 127, 205

Phyllocnistis populiella 138

Phyllonorycter ringoniella 127

Phytoseiulus persimilis 189, 190

Picromerus bidens 10, 22, 37, 62

Pieris brassicae 20, 22, 23, 46, 62, 68, 70, 74, 94,
98, 135, 164, 251, 260, 299, 328

P. melete 21,22, 63,227, 228

P. napi 49, 109, 125, 126, 152, 171, 173, 194, 205,
213, 220, 227, 300

P. rapae 253, 254

Pilophorus gallicus 332

Pityogenes chalcographus 138, 146, 206

Plagiodera versicolora 103

Plagiognathus arbustorum 10

Plagiolepis sp. 15

Platynereis dumerilii 281

Platyneuromus sp. 25

Platynota idaeusalis 101

Plautia stali 88, 264, 266

Plebeia droryana 319

Plodia interpunctella 66, 77, 81, 100, 295

Plutella xylostella 5

Poecilocoris lewisi 21,22, 68

Poecilometopa spilogaster 35, 108, 109, 159, 294

Polistes sp. 319-321

P. metricus 320

Polygonia c-album 144, 147, 152, 300, 319

P. c-aureum 13,270

Polypodium vanderplanki 5, 183, 189

Praon volucre 48, 106, 126, 137, 145, 168, 173,
199, 206

Precis octavia 143

Procontarinia mangiferae 26, 35, 228

Prodoxus y-inversus 40

Proteobacteria 209

Protophormia terraenovae 69, 72, 90, 264, 266,
267, 269

Prunus padus 223

Psacothea hilaris 69, 102, 122, 145, 229, 252, 256

Pseudomonas 209

Pseudopidorus fasciata 22,37, 61, 81, 94, 98, 229

Psychophora sabini 30

Psyllaephagus pistaciae 137

Psyllobora vigintiduopunctata 141

Pterostichus nigrita 68, 69

Pyrrhocoris apterus 4, 14,71, 87, 89, 91, 93, 94,
124, 126, 148, 152, 153, 157, 160, 171, 201,
203, 206-208, 211, 225, 228, 237, 264, 266,
267, 269, 315, 329, 340

Quercus crispula 40
Q. robur 223

Ramulus irregulariterdentatus 111, 230

Regiella insecticola 209

Reticulitermes flavipes 16, 321

Rhagoletis cerasi 39, 40, 44, 170, 217, 219, 229,
238, 329, 335

R. cingulate 34

R. completa 315

R. indifferens 227

R. mendax 221, 222

R. pomonella 12, 35, 44, 153, 156, 159, 160, 173,
174, 191, 218-221, 231, 262, 274, 278, 294,
298, 303, 304, 315, 335
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R. suavis 191

R. turpiniae 34

Rhopalosiphum padi 149

Riptortus clavatus 68, 230, 314

R. pedestris 72,73, 88, 90, 91, 176, 266, 267, 302
Rothschildia lebeau 145

Salda littoralis 10

Salix borealis 104

Samia cynthia 164, 194

Sarcophaga sp. 7,34, 117, 118, 120, 161, 165,
185, 227, 258, 308, 325

Sarcophaga argyrostoma 11,77, 80, 82, 93, 94, 99,
101, 119, 151, 158, 161, 249, 251, 252

S. barbata 107

S. bullata 32, 61, 62, 87, 107, 112, 114, 115, 122,
123, 125, 179, 188, 189, 223, 224, 236,
284-290, 295-297, 300, 301

S. crassipalpis 21, 51, 52, 59-61, 6668, 70, 87,
97, 98, 108, 119, 140, 155, 158-164, 166—-168,
170, 172-179, 183-187, 191-195, 197-200,
203, 205, 207, 210, 212-214, 232, 236,
252-255, 262, 263, 271, 280, 294, 327, 328,
330

S. inzi 159

S. par 35

S. peregrina 125, 249, 252

S. similis 60, 65, 67,78,79, 109,294,299, 314,315

Scathophaga stercoraria 5,7, 30, 109, 112, 113,
299

Schizaphis graminum 108

Schizocosa ocreata 56

S. stridulans 56

Schizolachnus pineti 106

Scirpophaga incertulas 325

Scotinophara lurida 266

Scrobipalpa ocellatella 61, 63

Sepsis cynipsea 7, 308

Sericinus montelus 97, 229

Sesamia nonagrioides 53, 64, 100, 127, 154, 191,
192, 208, 229, 253, 256, 257

Sitodiplosis mosellana 36, 40, 43, 174, 191, 193,
225-227, 235, 238

Solenopsis invicta 15

Sphaerularia bombi 195

Spodoptera exempta 26

Spongilla lacustris 193

Stenotarsus rotundus 13, 14, 27, 28, 35, 116, 141,
142, 147, 152, 159, 167, 172, 184, 237

Sternechus subsignatus 231, 238

Stictophaula armata 26, 118

Streptomyces 208

Symploce japonica 35

Synedrella nodiflora 28

Tamarisk sp. 331
Tapinoma sp. 15

Species Index 447

Telenomus podisi 333

Teleogryllus commodus 328

T. emma 217

Tenebrio molitor 188

Tetanops myopaeformis 40, 137, 335

Tetramorium sp. 15

Tetrapedia diversipes 232,251, 267, 297

Tetranychus kanzawai 52, 104, 294

T. pueraricola 296, 319

T. urticae 12, 13, 60, 74-76, 82, 108, 121,
147, 168, 170, 173, 174, 198, 207,
293

Tetrapedia diversipes 28, 156, 168, 177, 194,
199

Thaumetopoea pityocampa 42-45

T. wilkinsoni 43, 45

Thyrassia penangae 61, 77,78, 81, 98

Timarcha tenebricosa 37

Tipula simplex 9

Tomares ballus 40

Tortrix viridana 219, 223, 226

Tribolium casaneum 74

Trichogramma sp. 110, 115, 333

Trichogramma cacoeciae 112,333

T. chilonis 112, 333

T. cordubensis 101, 333

T. dendrolimi 191, 197, 198, 333

T. embryophagum 112, 115, 116

T. funiculatum 53

T. principium 110, 112, 115

T. telengai 110-112, 115

Trigonotylus caelestialium 104, 111, 112, 295

Trissolcus basalis 333

Trogoderma granarium 129, 205

Trogus sp. 39

Typhlodromus pyri 108

Tyria jacobaeae 126

Tytthaspis sedecimpunctata 141

Uroleucon jaceae 107

Vanessa atalanta 135
V. cardui 135, 146

V. indica 146

Velia caprai 5

Vespula maculifrons 13
Vigna unguiculata 237

Wolbachia 209, 333

Wyeomyia smithii 11, 34,37, 48, 64,76, 81, 84, 86,
92, 100, 168, 170, 174, 217, 233, 293, 298, 302,
312, 316, 318

Xiphidium ensiferum 2

Zygaena trifolii 36, 37, 123, 126, 295, 298
Zygogramma bicolorata 332
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accessory glands 12, 152, 153, 169, 263, 269, 271
actin 115, 168
active transport 328
activity patterns 31, 75, 309
adipokinetic hormone 276, 277
adult diapause
12-14, 263-272
females only 13, 14
reproductive arrest 152, 153, 210, 211, 263
see also accessory glands, flight muscles, ovaries,
spermatogenesis,
vitellogenesis
aestivation 19, 62
age effects 103, 115, 116
aggregations 21, 28, 47, 140-143, 147, 157, 167,
168, 185, 325
advantages 141
cannibalism 143
communal nest 139, 142
formation 140-143
metabolic rate 159
mortality 143
site reuse 142
vulnerability 325, 337, 338
water balance 185
allatostatin 263, 264, 266, 267
allatotropin 263, 265, 266, 267
allochronic speciation 220-223
alloferon 341
alternative life cycle 16, 56, 121
alternatives to diapause 53-56
altitude gradients 64, 65, 126, 134, 138, 200, 217,
332
anatrepsis 2, 6, 8, 9
Andrewartha, H.G. 6, 209, 225
anhydrobiosis 183
anoxia 174, 197, 199, 200, 290, 327, 341
Antarctica 31, 37, 88, 183
antennal clock 92
antifreeze proteins 188, 201, 202
see also cold hardiness
antioxidants 196-198
antioxidant enzymes 196—198
oxygen scavengers 196

ROS 163, 164, 197, 198, 245, 247, 261, 262
see also ROS signaling
tocopherol 196
aphid morphs 106, 149, 150
aquaporins 189, 202, 203
Arctic 30, 31, 34, 37, 47, 111, 146
ascaroside 290
autophagy 176

bet-hedging 43, 54, 55, 218
beta-oxidation 160, 172, 175, 213
see also lipid metabolism
beta-tubulin 168
bimodal distribution 25, 35, 77, 218
biotic drivers 29, 106, 118, 190, 317
biological control 7, 107, 126, 323, 324, 330-338
shelf life 332-334
synchrony with hosts 20, 239, 317, 330-332
biomarkers 33, 147, 148, 160, 168, 169, 182, 211,
235, 246, 247, 300
blastokinesis 8
BMP signaling 278, 279
bombyxins 245
Bolwig’s organ 250
bottlenecks, genetic 26, 315, 316
brain 67-75, 86-92, 96, 115, 151, 152, 155, 168,
172, 176178, 207, 226, 233-236, 240-244,
248-257,261-272,275-282, 291, 293, 309,
340

capital breeders 48, 50
carbohydrates 48, 113, 126-131, 160, 170-175,
210, 273, 275
see also metabolic pathways
cecropin 194, 341
cell cycle arrest 154-156, 179, 193, 247, 291, 308,
309
chilling role 36, 43, 44, 211, 226-233, 236, 246,
248-253, 323, 330
circadian clocks 71-95, 97, 100, 101, 223, 250,
254, 264, 290, 302, 307, 309, 312-315
Biinning model 77, 80
Biinsow protocol 78, 80, 81
external coincidence 77-80, 92, 314
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free running 76, 97
hourglass timer 80-84, 92, 229
internal coincidence 80
nanda—hamner protocol 75, 78, 80-82, 97
night-interruption 77, 78, 229, 336
photoinducible phase 78, 79, 109, 314
resonance 80, 82, 229
temperature compensation 76, 93, 94, 97
circannual rhythms 96, 97
climate change 36, 65, 305, 310, 316-319
plant interactions 317-319
shifts in critical daylength 316, 317
shifts in growing season 316, 317
shifts in voltinism 317-319
clines, see daylength
clock-related genes 31, 71, 73, 77, 85-91, 95,
207-211, 223, 254, 290, 301-303, 313, 315
bmal 74, 89
c-fos 85
clock 74, 83-85, 89, 91, 95, 290
cryptochrome 73, 75, 84, 85, 207, 211, 303, 313
cycle 73, 83, 85, 88-91, 95, 207
eyes absent 86, 101
nocturnin 90
pdpl 89-91, 275
period 71, 73, 83-90, 95, 207, 211, 223, 303, 313
pigment-dispersing factor 72, 73, 90, 91, 95, 223,
254, 290
takeout 88, 90, 113
timeless 73, 84-90, 207, 300, 302, 312, 313
Vrille 88-90, 275, 290
cocoons 37, 59, 136, 138-140, 209, 238, 320, 341
cold hardiness 19, 54, 107, 113, 200-207, 241, 330,
333
antifreeze proteins 188, 201, 202, 205
cryoprotectants 107, 172, 178, 183, 189,
201-206, 290
freeze intolerant 201-203
freeze tolerant 49, 201-203, 290
ice nucleators 201
relation to diapause 200-207
supercooling point 47, 107, 201, 203, 206
color distinctions 4, 12, 143-148, 276
cryptic coloration 146, 147
dark cuticles 143-148, 276
environmental cues 145, 146
polyphenism 143, 144
compound eyes 67-70, 74, 75, 85, 155
conservation, insect 337, 338
corazonin 114, 243, 244, 276, 277, 281
corpora allata 4, 91, 169, 240, 256-258, 263-268,
270, 291, 329, 340
costs of diapause 43-53, 57, 109, 120, 124, 136,
138, 153, 156, 159, 234
fecundity 45, 46, 48-53, 55, 105, 107, 137, 332,
333
fitness 45-48, 109, 121, 220, 318, 333

Subject Index 449

generations 46, 47, 314, 317-319
lifespan 15, 45, 48, 196, 200, 275, 320
mortality 47, 138, 152, 339
post-diapause 49, 51, 105, 234, 333, 339
progeny effects 48-50
prolonged diapause 44, 45
sex differences 51, 52
couch potato 214, 280, 281, 303
critical transition temperature 24, 184, 185
cross-talk 69, 234, 262, 272-274, 281-283
cryoprotectants, see cold hardiness
cryophase 99-101
cryptobiosis 2, 5
cryptochrome, see clock genes
cuticular proteins 169, 188, 190
cyclic AMP 251, 252, 254, 255, 328
cyclic GMP 245, 255
cytochrome ¢ oxidase 160, 236
cytoskeleton 168
see also actin

Danilevskii, A.S. 62, 64, 65, 293
dauer stage 2, 174, 193, 260, 273, 275, 280, 284,
286, 291, 339
daylength
absolute daylength 58
astronomical twilight 58
changes 22, 66, 67, 97, 207
civil twilight 58
critical daylength 22, 30-33, 61-64, 80, 85, 98,
99, 104, 109, 125, 199, 223, 229, 230, 295,
299-302, 309, 310, 317, 318, 326, 331
cue in tropics 27-29, 116-119
latitudinal clines 5, 65, 217, 310-316
light extension 326, 336
light pulses 77-80, 290, 326, 336
photophase 59-61, 73, 76-82, 99, 157, 207, 229,
312
scotophase 60, 61, 76-82, 87, 88, 99, 100, 312,
326
temperature alteration 97-99, 111, 230, 317
desiccation resistance 28, 46, 139, 140, 147, 169,
182-190, 308, 330
development rate 6, 50, 53, 55, 88, 93, 99, 121-126,
128, 151, 221, 239, 298, 301, 307
acceleration 55, 105, 124, 126, 227, 238, 319
prolongation 53-55, 99, 103, 121-124, 228
developmental arrest 2—-6, 151-154, 179, 200, 209,
210, 241, 246, 248, 268, 271, 301, 306
developmental timing 29, 35, 48, 50, 52, 97, 105,
106, 118, 213, 216, 218, 220-225, 250, 251,
286, 288, 306, 307, 323
de Wilde, J. 102, 240, 264
diapause
origin, evolution 305-309
origin, term 2, 3
phases 16-18, 210-215, 221, 306
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diapause (cont.)

taxonomic distribution 7, 8, 278, 306
diapause-associated proteins, see storage proteins

diapause development 6, 225-235
diapause disruption 302, 326-330
chemical 327-330
genetic 330
physical 326, 327

diapause duration 27, 33, 35, 40, 46, 49, 51, 52, 71,
72, 103, 104, 109, 111, 112, 136, 139, 149,
193, 217-223, 226-230, 233, 234, 238, 239,
252,254, 256,262,274, 278, 294-301, 308,

310, 316, 327, 333, 334

diapause hormone 113, 179, 241-246, 248,
258-260, 289, 291, 327, 329, 330

agonists 259, 260, 330
antagonists 259, 330
diapausin 342
dietary shifts 130, 176
disease transmission 338, 339
La Crosse virus 196, 338
vector competence 339
West Nile virus 196, 338

discontinuous gas exchange 42, 164-166

DNA methylation 283, 284
dopamine 242, 251, 264, 329

dry season 1, 4, 5, 13, 16, 19, 20, 25-29, 44,
116-119, 141-147, 156, 237, 308, 317, 338
see also tropical diapause and rainy season

dry season refuges 25, 26, 141

ecdysis-triggering hormone 272

ecdysteroids 90, 210-213, 233, 246-257, 259, 262,

268-273, 278-282, 289, 306

ecdysone receptor 212-214, 255, 256

ultraspiracle 212-214, 255, 256
eclosion rhythm 50, 76, 87
embryonic diapause 8-10, 241-248

energy reserves 1, 4, 16, 24, 38, 40, 46, 48,
105, 156, 160, 169-171, 176, 221, 281, 317,

320, 335

acquisition 16, 24, 38, 53, 122, 124, 126-131,

275

depletion 46, 48, 50, 52, 137, 138, 175, 182, 231,

233, 234, 258, 282, 317

sensing mechanism 231, 233-235, 281, 282

site impact 137, 138

storage proteins 180-182, 268, 320

triacylglycerides 41, 130, 131
epigenetics 96, 261, 283-286, 289
DNA methylation 283, 284

heterochromatin protein 1 286, 287

histone modification 179, 283-285, 291

polycomb group proteins 285, 286
ERK 179, 232, 233, 245, 247, 255, 281

evolution 151, 220, 305-322
climate change 316-319

latitudinal clines 310-316

origin of diapause 151, 305-309

sociality, link 319-322
extracardiac pulsations 166
extraretinal eyelets 68
extraretinal photoreception 67-71, 75

facultative diapause 3, 4, 7, 20, 22, 32, 34, 37, 57,
293, 299, 300, 314, 315, 318, 334
fat body 15, 87, 119, 130, 152, 172, 180, 194,
197, 234, 255, 258, 264, 272, 274,
276, 282
fecundity, see costs of diapause
feeding
capital breeders 48, 50
diapause duration 230
during diapause 16, 53, 56, 118, 129, 143, 223,
237
food choice 33, 90, 103, 104, 130, 131, 138, 203,
223,274
host choice, see hosts
prior to diapause 122, 123, 127
seasonal restrictions 23, 116, 198, 199
spring development 219, 220
starvation 48, 103, 106, 107
suppression 12, 25, 141, 156, 176, 200, 208, 211,
213
threshold 128, 129
fitness reduction, see costs of diapause
flight muscles 12, 15, 148, 167, 168, 237, 263
flooding 140, 196, 199, 235, 325
foundress effect, aphids 150
foxo 90, 113, 179, 197, 247, 256, 261, 271-277,
289, 309
Fukuda, s. 9, 240
fungal infections 105, 130, 138, 139, 154, 186, 194,
196, 209, 338, 342

GABA 114, 115, 243, 244
galls 137

Hasegawa, K. 240
heartbeat 28, 166, 167
heat shock proteins 24, 54, 188, 190-194, 200-203,
213, 214, 232, 235, 236, 309
hemolin 246
heterochromatin protein 1 286
hexamerin 126, 130, 180, 181, 258, 266268, 320,
321
hibernaculum 4, 137, 139, 140, 238
enhancement 139, 140
waterproofing 139
see also cocoons
histone modification, see epigenetics
hosts
parasitoid 3, 20, 23, 29, 38, 39, 59, 102, 105108,
123, 137, 168, 221, 331-333
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plants 7, 20, 27, 33, 43, 56, 57, 102-105, 107,
118,121, 123,127, 132, 135-141, 218, 220,
239, 319
predators 20, 29, 105, 106, 123, 136, 140, 141,
147, 324, 325, 328, 331
human food 335, 356, 338
human health 323, 339-341
aging 339, 346
ischemia 341
obesity 340, 341
pharmacological agents 341, 342
hydrocarbons, cuticular 140, 184, 187-190
see also water balance

immune response 15, 24, 194-196, 199, 246, 286
encapsulation 194
phagocytosis 194
toll pathway 194, 195
income breeders 58
infradian cycles 161-163, 167
See also metabolic rate
inheritance patterns
autosomal 293, 296-301
dominant/recessive 293, 296, 298, 299
linkage 296, 297, 299-303
Mendelian 293, 296-298, 301, 303
pleiotropy 77, 91, 278, 301-303, 316
polygenic 293, 297, 298, 303
quantitative trait loci 221, 223, 293, 297, 298,
301-304, 339
sex linkage 296, 299, 300
initiation of diapause 16, 74, 177, 179, 205,
209-214, 243, 285
insecticides, see pest management
Insulin signaling 73, 197, 235, 245, 247, 260-264,
268, 270-280, 282, 284, 286, 289, 309, 329,
339-341
integument, see cuticular proteins and hydrocarbons
invasive species, see pest management

juvenile hormone 4, 27, 91, 162, 169, 181, 234,
240, 248, 256-258, 263, 277,291, 306, 327,
340

juvenile hormone esterase 248, 256, 258

juvenile hormone receptor 266

Kriippel homologue 88, 266, 267
KK-42 246, 247, 253, 327, 328, 330
katatrepsis 2, 6, 9

larval diapause 10, 11, 248-263
latitude
clines 5, 65, 157, 217, 310-316
high latitudes 1, 5, 19, 22, 23, 25, 27-31, 36, 82,
86, 97, 124, 134
low latitudes 20, 26, 34, 38, 137, 141, 159, 331
life cycle extension 54, 55, 122, 261, 275, 307

Subject Index 451

light
action spectra 60, 336
blue light 59, 60, 73-75, 336
intensity 146
pollution 336, 337
LEA proteins 188, 189
Lees, A.D. 68
lipid metabolism 24, 131, 170, 173, 175, 176, 213,
214, 275
see also metabolic pathways

maintenance of diapause 16, 17, 74, 88, 151, 153,
181, 209-214, 262, 267, 277, 286, 289,
327
MAPK 54, 179, 232, 245, 255, 274, 281
Masaki, S. 9, 217
mating behavior 12, 13, 267
mammals
diapause 2
hibernation 2, 157, 164, 172, 193, 207, 291
hibernation arousal 161, 163, 164
maternal age 16115, 116, 316
maternal effects 110-116, 190, 230, 289, 332
blocking diapause 114, 115
information transfer 113, 114
programming 110-113
stages involved 110
Mayr, E. 3
metabolic depression 28, 30, 31, 48, 156-161, 170,
198, 216, 290, 330, 333, 334
Metabolic pathways 131, 170, 172, 173, 175, 200,
275
aerobic 172-174, 200
anaerobic 163, 172-174, 200, 202, 206
glycolysis 131, 161, 163, 172-174, 202, 262
gluconeogenesis 161, 172-174
see also TCA cycle and lipid metabolism
metabolic rate 1, 16, 31, 41, 42, 136, 141, 142,
156-165, 174, 183, 185, 190, 210, 211, 213,
217, 234, 247, 258, 262, 307, 327
aggregation effect 157, 159, 185
metabolic cycles 161-164, 166, 211, 258
injury metabolism 161
temperature effects 120, 136, 141, 156, 157, 159,
234, 317
microbiome 208, 209
microRNA 24, 90, 286-291, 309
microtubules 168
migration 27, 29, 131-135, 140
local 26, 131, 140
long distance 26, 72, 109, 132, 140
milkweed bug 134
Monarch 72-74, 92, 103, 109, 132-134, 140, 143,
337
not diapause-associated 134, 135
mitotic cell division 6, 152, 154, 156
moisture 43, 108, 118, 119, 237, 238, 335
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moisture (cont.)
development trigger 237, 238
see also tropical diapause
molts
progressive 154, 306
stationary 147, 154, 248, 253, 256-258, 306
Mortality 26, 27, 29, 43, 45-52, 104, 109, 127-131,
136-138, 142, 143, 147, 152, 199, 227, 313,
314, 325, 337-339
See also costs of diapause
myosuppressin 251, 252

N-acetyltransferase 95, 208, 233
neurosecretory cells 71, 72, 96, 242, 248, 250
notch signaling 278

obligate diapause 3, 4, 7, 22, 31-34, 37, 57, 106,
150, 157, 220, 231, 293, 295, 300, 314, 315,
318, 335

odors as cues 108, 123, 159

olfaction 152

ovaries 6, 12, 33, 88, 91, 104, 113-115, 130, 132,
134,152, 153,169, 174, 189, 197, 209, 241,
244,245,264, 267-269, 271,272, 275, 276,
280, 336, 339, 340

see also vitellogenesis and adult diapause
oxidative damage 162, 164, 196, 197, 200

P450, 130, 198, 199, 253
pathogens 29, 47, 105, 136, 138, 140, 154, 196,
338, 341, 342
see also fungal infections
parasitoids, see hosts
parthenogenesis 149, 150
PEPCK 173, 174, 179, 287, 309
period, see clock genes
peripheral clocks 87, 92
pest management 45, 323, 324-326
crop rotation 45, 324
cultural practices 324-326
insecticides 199, 301, 324, 325
invasive species 5, 47, 138, 140, 311, 331, 332
pollinators 29, 226, 334
population modeling 323, 324
no-till agriculture 325
see also diapause disruption and climate change
PCNA 155, 156, 212, 214, 235, 236
pharmacological prospecting 4341, 342
phases of diapause 16-18, 209-215
photoperiod 27, 57-75
counter 76, 83, 84, 92-95, 233
duration of diapause 71, 72, 111, 112, 217, 218,
229, 230
required day number 92-95
photoreception
pigments 71, 73-75
see compound eyes and extraretinal reception

photosensitive period 67, 68, 87, 89, 92, 94, 95,
207, 214, 223, 284, 287, 310, 313, 327
piwi-associated RNAs 286, 287, 291
plasticity
anticipatory/cued 121
phenotypic plasticity 3, 121, 218, 307, 320
responsive/direct 121
pleiotropy 77, 91, 278, 301-303, 316
polycomb group proteins 285, 286
polyphenism 3, 143-145
population modeling, see pest management
post-diapause quiescence, see quiescence
precocene 264, 329
predation, see hosts
preparing for diapause 5, 17, 102, 121-150, 175,
181, 197, 287
aggregations 140-143
developmental rate 121-126
energy acquisition 126-131, 175
migration 131-135
see also site selection
programming diapause
aborting the program 173
changes in daylength 66
circadian clocks 76-92
photoperiod 57-66
role of brain 67-73
storage of program 67
see also photosensitive period
prolonged diapause 38-45, 164, 182
chilling 43, 44
costs 43-45
determinants 40, 41, 43
duration 40
energetic challenges 42
geography 38, 43
size implications 39
species 38-40
protein kinase C 245, 251, 281
protein synthesis 162, 176-178, 181, 193, 200, 213,
246, 252
proteins
hexamerin 126, 130, 180, 181, 258, 266-268,
320, 321
post-translational modifications 177-179
acetylation/deacetylation 2174, 177, 179, 284,
285
phosphorylation 155, 161, 163, 174, 177-179,
233, 245, 247, 253, 261, 275, 276, 284
SUMOylation 177, 179, 259, 284
ubiquination 179, 284
storage 180—182, 258, 268, 320
see also protein synthesis
prothoracic gland 90, 169, 240, 244, 245, 248, 249,
253, 256, 268, 269, 291
PTTH 71, 95, 233, 248-255, 259, 261, 269, 270,
282, 285, 289, 327-330
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pupal diapause 11, 12, 248-263
pyruvate 163, 172-174, 179, 202, 282, 328

QTL mapping 293, 297, 298, 301-304, 339
quiescence 2-6, 13, 19, 30, 31, 38, 47, 53, 54, 270,
305, 307, 309, 335
advantages 53, 56, 224, 225, 230, 235-239, 290,
317
distinction from diapause 4, 5, 121
post-diapause 1618, 21, 35, 191, 193, 200, 209,
211, 213, 216, 218, 219, 222

Rainy season 20, 25-29, 116, 119, 143-146, 237, 238
see also tropical diapause and dry season

rapid cold hardening 54, 201, 202, 204

renal system 189, 190

repeated diapauses 36-38

required day number, see photoperiod

respiration, see discontinuous gas exchange and

spiracles

respiratory quotient 157, 170, 171, 175, 211
see also metabolic pathways

retinoic acid signaling 74

ring gland 254, 255, 280

ROS signaling 164, 196, 247, 261, 262, 282, 340

sarcopenia 168
selection
for development time 125, 295
for diapause 294, 295
for nondiapause 34, 294, 295
for stage of diapause 295
senescence 108, 152, 317, 339, 340
sericin 341
serotonin 69, 251, 264
sex differences 13, 106, 108, 109, 119, 126, 130,
149, 269, 293, 299, 300, 302, 313, 314
see also costs of diapause and inheritance
patterns
site selection 123, 136-139, 184, 186, 199, 325
buildings 55, 131, 135, 138, 139
galls 49, 137, 237
leaf litter 123, 136-138, 140, 203
predators 140, 141, 147, 325
shelters 138, 140, 231, 324, 325
vulnerability 138-140, 185, 199, 201, 209, 337
see also snow buffer and underground
size, consequences 40, 46, 48, 49, 53, 104, 113,
119, 121-125, 127-130, 141, 142, 148, 154,
169, 189, 190, 241, 252, 265, 274, 310
sleep cycle 308, 309
small-interfering RNAs 286, 287, 290, 291
small noncoding RNAs 286-292
snow buffer 137-139, 317, 319
SNPs 302-304, 313
social insects 14-16, 268, 305, 320, 322
ants 15, 165

Subject Index 453

evolution of sociality 319-322
honey bees 14, 15, 74, 91, 128, 320
paper wasps 321-322
summer/winter bees 14, 15
termites 14, 16, 320, 321
speciation 220-223, 305
spermatogenesis 12, 14, 212, 267, 271
apyrene sperm 13, 49
eupyrene sperm 13, 49
sperm storage 14
see also adult diapause
spiracles 164—-166, 187
spring emergence 1, 17, 35, 38, 56, 59, 213, 218,
219-225, 236, 238, 317, 319, 323,
325, 330
see also termination of diapause
stage specificity 5, 6, 7-14, 36, 52, 67, 68, 156, 241,
307
stemmata 67, 69
storage of insects 332-335
biological control agents 332-334
cryopreservation 203, 335
domesticated species 334, 335
experimental lines 334
storage proteins 180—182
see also hexamerins and proteins
stress proteins, see heat shock proteins
structural distinctions 148, 149, 166—169
wing forms 148, 149
see also flight muscles and color distinctions
subesophageal ganglion 71, 152, 242-244, 254,
260
summer bees, see social insects
summer diapause 20-24
symbionts 321-323
synchronization
alternatives 56
importance 29, 57, 118, 308, 323
mechanism 59, 97, 219, 224, 231, 238
with hosts 21, 30, 45, 82, 106, 117, 196,
219-221, 330

TCA cycle 163, 172-174, 234, 282, 290
see also metabolic pathways
temperature
altering critical daylength 98, 99
body temperature spike 42, 43
developmental rate 6, 53, 93, 121, 274
high temperature challenge 137, 138, 210, 211,
323
low temperature advantage 49, 56, 137, 156, 157,
164, 182, 333-335
metabolic rate 157-159, 171, 234
optimal temperature 19, 142, 233, 238, 333
performance curves 19
programming role 44, 89, 104, 108, 110-114,
253
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temperature (cont.)
seasonal cue 27-32, 57, 63, 64, 117-119, 206,
243, 259, 307, 318
size relationship 128, 129, 212
spring development 216-219, 224-230, 237
thermoperiods 100-102
temperature compensation, see circadian clocks
termination of diapause 6, 13, 16, 17, 35, 41,
50, 67, 89, 105, 111, 147, 155, 156,
159-161, 166, 168, 169, 181, 200, 209-214,
218, 225, 226-238, 294, 303, 317,
327-330
Physiological processes 95, 96, 179, 232, 241-281
TGF- signaling 278-280, 286
thermoperiod , see temperature
thermophase 99-101
timeless, see clock genes
token stimulus 57
toolbox, diapause 308, 309
TOR signaling 274, 278, 279, 282, 287
torso 250, 255
toxin defense 198, 199
transpiration 24, 183, 184, 187
tropical diapause 24-29, 116-119
aggregations 141-143
color distinctions 143-146
duration 40, 333
dry season morphs 127
subtropics 25, 35, 37, 44, 56, 97
environmental regulation 27-29, 97, 101, 108,
116-119, 230
metabolic suppression 27, 159, 164
migration to tropics 132—134
rainfall patterns 25, 29, 118, 237, 238, 317
variation 27, 294
see also dry season and variation in diapause
twilight 58, 59

underground 136, 137, 167, 184, 190, 196, 199,
229, 237, 238

variation in diapause 32-36, 293, 296
annual 23, 58, 117
development time 35, 210, 217, 218, 306
host plants 33, 218-220, 239, 319
tropical 23, 34, 35, 40
among populations 32-36, 44, 64, 217, 219,
302-304, 311, 313-316, 332
within egg clutch 33
within populations 32-36, 44, 126, 219, 220,
239, 296, 297
variation in environment 23, 25, 58, 59, 117
vibration, hatching trigger 238
vitellogenesis 4, 366, 368, 369
see also adult diapause
voltinism 125, 293, 311, 317-319

water balance 141, 164, 182-190, 200
behavioral response 184—186
drinking 182, 184, 211
integument 184, 186—188
metabolic water 130, 186
renal system 189, 190
vapor absorption 186
water content 188, 190

waterproofing 4, 139, 187, 190

weight gain 122, 127, 154

weight loss 125, 199

Williams, C.M. 240, 248

wings 127, 143, 146, 147

winter bees, see social insects

winter diapause 19-24, 57-67

Wnht signaling 278, 279, 287

yamamarin 247, 248, 329, 341
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