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Cerotoma trifurata 131
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Cheilomenes sexmaculata 231
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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
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C. fumiferana 128, 137, 181, 255

C. rosaceana 103, 199, 301
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C. lapponica 104, 136, 147
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C. downesi 296

C. externa 333

C. formosa 122, 333

C. perla 136

Cinara sp. 152, 156

Cinara cupressi 6
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Cirina butyrospermum 335, 336
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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, 186–191, 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. ûoralis 35, 218

D. radicum 35, 218

Dendroctonus armandi 189

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

D. ruûpennis 37, 318
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D. simplex 34

Dendroides canadensis 201

Dendrolimus punctatus 81, 229

Deois ûavopicta 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. deûexa 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 ûnlandicus 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. ûrmus 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 ûscellaria 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

Mamestra brassicae 21–24, 62, 169, 217, 233,

249–253, 329, 337

M. conûgurata 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

Mycalesis mineus 146

Myiopardalis 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 ûemingeri 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

Oobius 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

O. sauteri 124

Orixa japonica 52, 104

Osmia sp. 49

O. bicornis 328

O. cornifrons 334

O. 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

O. 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 ûavipes 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, 66–68, 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 nodiûora 28

Tamarisk sp. 331

Tapinoma sp. 15

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,
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structural distinctions 148, 149, 166–169

wing forms 148, 149

see also ûight 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,
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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-β 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

waterprooûng 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

Wnt signaling 278, 279, 287

yamamarin 247, 248, 329, 341
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