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Haga, K. Oogenesis and Embryogenesis of the Idolothripine Thrips, 
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Machida, R. and H. Ando Blastodermic Cuticle of the Jumping Bristle
tail, Pedetontus unimaculatus (Microcoryphia, Machilidae) 

Kobayashi, H. and H. Ando Early Embryonic Development of Fireflies, 
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idae) 
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Ascalaphus ramburi (Neuroptera, Ascalaphidae) 
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paradoxa (Mecoptera, Panorpodidae) 
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nelidae) 
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phia, Machilidae) 
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podidae) 
by N. Suzuki (Doctor of Science, University of Tsukuba) 
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77 78 82 Coleoptera 25 97 157 
83 84 85 169 
86 87 88 Collembola 97 136 
89 90 91 Columbicola columbae 98 
92 95 96 Condylognathida 100 
97 101 Conocephalus saltator 9 

Bactrothrips buffai 53 81 87 Coreidae 242 
Bactrothrips honoris 46 53 55 Corrodentia 100 

70 79 80 Corydalidae 13 20 191 
87 89 93 192 200 
94 95 96 Dermaptera 200 
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Diacrisia l'ir"iniw 227 Hemiptera 102 242 
Dilta hybemira 134 Hemipterida 100 102 
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Diplura 136 vi"intioctamaculata 25 26 27 
Diptera 21 40 41 42 
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41 47 53 Heteroptera 97 98 99 
108 115 125 100 101 102 
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Drusuphila virilis 42 Homoptera 97 98 99 
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Epiophlebia superstcs 49 Hymenoptera 171 181 
Epiphyas 152 Icerya purchasi 98 
Eucelis 117 Idolothripinae 46 101 
Eudemis 151 152 Isoptera 20 240 242 
Euphaea 200 Ixodoidea 3 
Exopterygota 97 Kalotermes flavicollis 42 240 
Frankliniella Jusca 46 Kalotermitidae 42 
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Haplothrips !'crbasri 46 53 58 Liposcelidae 242 

85 89 97 Liposcelis butrvclwphilus 98 
98 101 Liposcelis dil'cy,,('I1S 58 98 242 

Ileliolhis 151 152 Locusta 243 
lfeliothis zea 144 225 Locusta mi"ratoria 3 42 
Hcliothrips femuralis 85 Luciola cruciata 157 158 159 
lfeliothrips haemorrhoidalis 46 85 98 160 161 162 
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163 164 166 Parlataria oleae 3 9 
167 168 169 Pauropoda 136 

L uciola la tera I is 157 158 161 Pedetontus 200 
164 165 168 Pedetontus unimaculatus 131 132 133 

Lygaenidae 242 134 135 136 
Machilidae 131 Pediculus humanus 98 
Macrosiphum tanaceti 20 98 Pediculus rhesi 98 
Mallophaga 97 98 99 Pediculus vestimenti 98 

100 101 102 Periplaneta 40 
Mamestra 151 152 Petrobius brevistylis 134 
Mantidae 1 2 Petrobius maritimus 134 
Mantodea 2 20 Phlaeothri pidae 42 46 
Mecoptera 191 231 237 Phlaeothripinae 101 
Megaloptera 13 20 191 Photinus consanguine us 157 168 

200 203 Photuris pennsylvanica 157 168 
Melanoplus differentialis 87 Phthirapterida 102 
Microcoryphia 131 136 Phthirus pubis 98 
Nasonia vitripennis 41 Phthriapterida 100 
Neomicropteryx 151 152 Phycnoscrlus il!dicus 9 
Neomicropteryx I!ipponel!sis 216 226 227 l'hyllobius glaucus 97 
Neuroptera 21 191 203 Pieris 151 152 
Odonata 9 14 20 

Pieris rapae 225 226 227 
49 75 87 Platycl!emis pl'lwipes 240 
97 200 240 l'opillia japonica 9 

Oucopeltus 18 241 l'riostY/{ia 98 
Oncopeltus fasciatus 40 98 242 Prodemia 151 152 
Oophthora semblidis 171 187 188 l'rodemia eridania 144 151 152 
Ophion 18 Protoherme s 18 20 
Orthoptera 14 20 240 Protohermes grandis 13 14 20 

242 243 21 191 192 
Panorpa 200 236 195 200 203 
Panorpa pryeri 231 233 237 211 
Panorpidae 233 237 Pseudococcus obscurus 3 
Panorpodes 231 237 Psocida 100 102 
Panorpodes paradoxa 169 231 232 Psocodida 100 

233 234 235 Psocoptera 97 98 99 
236 237 100 101 102 

Panorpodidae 231 233 237 240 242 
Papilio 152 Psyllipsocus ram!>uri 98 
Papilio machaon hippocrates 171 172 Pterygota 136 
Papilio xuthus 9 Pyrilla 241 
Paraneoplera 97 100 101 Pvrilla j,erpusilla 98 242 

102 Pvrrhocoris 241 
l'arastenopsyche 18 Raphidioptera 13 191 
Paratenodera aridifolia 1 2 3 Reduviidae 242 

4 9 
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Rhaphidophoridae 12 Trichogrammatinae 171 

Rhodnius 243 Trichoptera 227 

Rhodnius prolixus 40 98 242 Trigoniophthalmus altematus 134 

Schistocera ![regaria 41 Tubulifcra 46 

Sciara 108 Ululodes mexicana 211 

Sialidae 13 191 200 Wachtlidla j)ersicariae 128 

Sialis 13 14 Zootermopsis nevadensis 42 240 

Sialis lutalia 191 200 203 
211 

Sialis mitsuhashii 191 192 200 

203 211 
Sialoidea 191 
Siphanta acuta 98 
Siphonaptera 16 21 
Sitotroga 151 
Smittia 108 117 

Solenobia 152 
Solenobia triquetrella 153 
Statilia macula la 10 
Stenopouia 16 20 21 
Slenopsyche ![risei/,(')mis ZZ6 ZZ7 
Symphyla 136 
Tu('hycincs asynamorus 42 240 
Tanyptervx 75 
Terebrantia 46 
Thermobia domeslica 3 131 
Thripidac 46 
Thrips physapus 46 98 
Thysanoptera 11 20 42 

46 97 98 
99 100 101 

102 
Thysanopterida 100 102 
Thysanura 14 20 97 

136 200 
Trichodectes scalaris 98 
Tricho![ramma 171 178 181 

188 
Tricho!{mmma chila"is 171 172 173 

174 176 178 
181 182 187 
188 

Tricho!{mmma 1'1'alleSCcns 171 178 187 
188 

Tricho![ramma millutum 171 
Trichogrammatidae 171 181 
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Subject Index 
2:13 241 

abdominal filament 195 198 200 blastoderm cell 117 125 126 

accessory body 2 3 127 

10 blastoderm formation 140 143 152 

acid phosphatase 25 31 41 164 177 204 

acrosomal region 3 blastodermic cuticle 131 132 134 

acrosome 2 3 136 

9 10 brain 83 218 

aeropy lar opening 141 buccal cavity 87 

aeropyle 45 caenogenesis 237 

alimentary canal 89 184 187 caenogenetic character 231 

alimentary canal formation 240 cardiac valve 91 97 

amnion 69 75 164 cardioblast 241 

168 184 188 cardilblast differentiation 241 

192 Carnoy. s fl uid 26 140 172 

amnioserosal fold 136 204 

amniotic area 157 caudal projection 198 

amniotic cavity 69 157 164 cauterization 107 153 

168 cell membrane 3 29 164 

amniotic fold 206 cellular blastoderm 177 204 

anal appendage 200 centrifugation 108 121 

anaphase 142 centriole 128 

anatrepsis 63 69 centriole adjunct 

annulate lamella 16 18 113 cephalic lobe 195 200 

antenna I rudiment 58 Tl 75 cephalognathal region 195 

anterior - posterior 107 120 121 cephalognathal segment 236 

organization cessation of oviposition 30 

anterior-posterior polarity 115 chorion 20 21 29 

anti vitellin 126 132 134 141 

apomorphic type 169 172 204 233 

Aufl6sungszone 139 141 144 chromatin 139 143 152 

autophagic vesicle 25 178 

axon 10 chromatin granule 174 

axoneme 1 2 3 chromosomal number 62 

10 chronological sequence 239 240 241 

ball-shaped germ rudiment 157 168 244 

basic body pattern 107 115 117 cladistic pattern 102 

basic developmental program 2:-19 243 244 cleavage 58 62 63 

bicaudal mutant 115 101 139 140 

blastoderm 63 101 125 142 151 161 

126 127 128 171 175 

132 136 139 cleavage center 45 101 

143 171 177 cleavage furrow 125 126 143 

178 182 
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152 egg follicle 26 27 30 

cleavage nucleus 58 125 126 31 32 

127 128 egg maturation 151 

coelomic cavity 89 101 egg membrane 20 

common oviduct 62 egg nucleus 141 142 158 

compound eye 59 77 83 egg structure 158 174 204 

connective 81 218 220 egg-tooth 59 77 

corpus allatum 85 em bryogenesis 42 45 46 

corpus cardiacum 85 215 222 58 97 101 

226 107 108 127 

corpus luteum 51 131 

cortical ooplasm 18 25 31 embryological species 243 

41 specificity 

coxa 198 em bryonic area 58 63 69 

crop 97 139 157 

crystalline cone 83 embryonic body pattern 108 113 

cytodifferentiation pattern 244 embryonic envelope 59 75 188 

cytoplasm 139 embryonic membrane 87 136 

cytoplasmic island 142 embryonic movement 241 

cytoplasmic reticulum 51 141 158 embryonic region 107 

cytoplasmic tail 139 embryonic rotation 241 244 

cytoskeietal system 127 endobody 25 29 30 

cytoskeleton 127 31 42 49 

definitive dorsal closure 77 91 endobody-like body 42 

determinant 117 endochorion 53 

determination 107 108 115 endocrine mechanism 26 

deutocerebral commissure 226 endodermal cell 181 184 

deutocerebrum 83 218 endoplasmic reticulum 113 

deutoplasmic substance 174 energid 45 62 63 

developmental delay 178 101 139 141 

developmental program 241 142 143 151 

developmental speed 243 152 161 164 

dicephalic mutant 115 175 204 233 

dorsal closure 195 198 208 enlarged endobody 33 40 41 

211 42 

double abdomen 108 115 epipharynx 85 

double cephalon 108 115 exochorion 53 

early previtellogenic oocyte 32 extraembryonic area 58 69 139 

early vitellogenic oocyte 32 143 152 

early vitellogenic stage 49 extraembryonic blastoderm 117 

ectodermal cell 181 extraembryonic region 107 

ectodermal derivative 215 extruded nucleolar granule 185 

ectodermal invagination 85 fate map 107 115 117 

ectognathous insect 131 136 female pronucleus 161 174 

egg calyx 27 30 fertilization 58 108 140 
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142 161 171 
175 204 germarial oogonium 18 

firefly 157 168 germarium 14 16 27 
first maturation division 142 47 49 
first maxillary appendage 75 germinal vesicle 16 18 20 
first maxillary segment 73 25 26 29 
flagellum 1 2 3 31 32 33 

10 40 42 49 
follicle 9 25 41 51 

115 girdling line 203 204 211 
follicle cell 117 glial element 225 226 
follicular cell 14 16 18 glial sheath 218 

20 21 25 gnathal region 195 198 
29 30 31 gnathal segments 233 
32 41 47 Golgi apparatus 29 31 
49 51 Golgi body 14 20 

follicular epithelium 18 20 49 gonad 89 107 108 
51 gonadal rudiment 45 

frontal ganglion 83 85 215 hatching enzyme 87 134 
216 222 226 hatching line 203 

gamate 1 histochemical architecture 26 
ganglion 45 81 85 histological differentiation 239 240 241 

102 187 homozygote 108 
ganglionic cell 77 83 host 178 181 
gastrulation 107 120 121 host egg 172 
gelationus membrane 158 hypocerebral ganglion 83 85 226 
gelatinous layer 132 hypopharynx 87 
genital duct 3 9 inner layer 45 73 75 
genital organ 108 83 89 97 
genital ridge 107 101 113 139 
germ anlage 117 157 168 206 
germ band 45 58 59 inner layer formation 168 184 240 

69 73 77 inner ovariole 27 32 
85 89 90 interblastemic differentia- 240 

107 117 120 tion 
121 139 152 intercalary ganglion 83 
168 206 241 intercalary segment 192 206 220 

germ band formation 164 241 244 interfollicular cell 49 
germ cell 45 46 89 interfollicular tissue 49 

152 153 intrablastemic differentia- 240 241 
germ cell determinant 171 174 175 tion 
germ disc 131 164 200 invagination type 169 

233 jumping bristletail 131 
germ layer formation 182 karyosphere 29 30 42 
germ rudiment 164 168 233 katatrepsis 45 58 59 
germ rudiment formation 132 
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69 75 77 meroistic ovary 42 
81 83 85 meroistic-polytrophic type 113 
87 89 90 mesodermal cell 14 181 218 

211 240 241 metameric segmentation 184 
243 metamerism 73 

ki egg 115 117 metamerization 192 
ki embryo 115 metaphase 142 168 
ki follicle 115 micro filament 128 
ki gene 108 115 117 micropinocytotic vesicle 18 
kidney-shaped egg 108 115 121 microprojection 113 126 128 
labial gland 45 47 85 mic ropy lar apparatus 16 20 115 

87 micropy lar area 141 158 204 
labral rudiment 58 73 85 micropylar canal 113 158 
lady beetle 25 26 micropylar channel-forming 113 
lampyrid 157 168 cell 

larval compound eye 237 micropylar orifice-forming 113 
larval eye 231 236 cell 

larval integument 59 micropylar region 113 139 
late previtellogenesis 42 micropylar rosette-forming 113 
late previtellogenic oocyte 32 33 cell 

late revolution stage 198 micropyle 45 53 101 
late vitellogenic stage 49 141 211 
lateral ocellus 208 211 microtubule 3 10 
lateral oviduct 14 51 62 128 
lateral plate 206 211 microvillus 18 25 29 
laterally-invading limiting 125 31 41 126 
membrane 139 141 151 
lipid yolk 25 58 middle plate 206 211 
lysosome 41 midgut 45 47 59 
lysosome-like body 25 29 41 91 97 185 

lysosome-like vesicle 31 187 
machilid 131 132 136 midgut epithelium 45 59 77 
male pronucleus 157 171 89 90 91 
Malpighian tubule 45 73 90 97 181 184 

97 185 188 
mandibular gland 45 85 midgut formation 102 

206 midgut rudiment 97 
mandibular stylet 59 77 mid -previtellogenic oocyte 32 33 
mantis 2 3 9 mid-vitellogenic oocyte 32 

10 mid-vitellogenic stage 49 
maternal-effect mutant 108 115 121 mitochondrial derivative 1 2 3 
maturation 62 140 142 10 
maturation division 113 139 161 mitochondrion 14 16 18 

168 204 20 29 31 
maxillary stylet 59 77 113 117 126 
median cord 215 218 225 mitotic division 18 152 

226 
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mitotic figure 144 26 27 45 

morphogenesis 108 46 47 49 

morphogenetic movement 239 240 241 53 62 97 

243 113 117 

morphological diversifica- 244 oogonial cytoplasm 14 

tion oogonial mitosis 14 

mosaic 108 115 oogonial nucleus 16 

mouthcone 59 85 oogonium 14 16 47 

mouthparts 46 85 191 ooplasm 16 26 29 

mycetome 45 51 53 51 113 174 

62 63 69 oosome 45 51 53 

73 101 62 63 101 

nervous system 77 181 187 oosorption 25 26 30 

215 216 225 32 33 40 

neural groove 77 81 216 41 42 

218 oosorptive oocyte 26 

neural ridge 195 optic lobe 75 83 231 

neurilemma 81 215 225 236 

226 optic plate 3 231 236 

neuroblast 77 81 83 organelle 2 16 18 

187 215 216 29 

218 236 241 organogenesis 77 101 181 

neuroblast differentiation 241 243 244 184 

neuroblastic differentiation 240 outer ovariole 27 32 

neuropile 81 83 220 ovarian type 101 

222 ovariole 13 49 51 

neurosecretory cell 26 81 62 

nuclear membrane 14 16 18 ovary 13 46 47 

113 128 175 101 113 

nucleolar granule 171 178 182 oviduct 46 53 62 

187 oviposition 9 26 58 

nucleolus 16 143 177 oviposition cycle 27 

178 ovoviviparous egg 51 53 

nucleoplasm 29 ovulation 62 

nurse cell 13 20 47 palingenesis 237 

113 115 panoistic ovariole 13 14 16 

nutritive cord 29 40 46 

OberfHichemembran 132 panoistic ovary 20 21 42 

ocellus 77 panoistic type 47 101 

oenocyte 87 215 222 parasite 172 181 

225 226 227 parasitic wasp 171 181 

ommatidium 77 83 parasitism 172 178 

21 25 29 penultimate oocyte 27 32 33 

49 51 115 percent developmental time 239 240 241 

oocyte nucleus 20 243 244 

oogenesis 13 14 16 periplasm 51 53 62 
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63 113 117 previtellogenesis 16 
125 126 128 previtellogenic oocyte 13 18 27 
l39 141 143 29 40 
151 152 158 previtellogenic stage 16 27 49 
161 164 175 primary nucleolus 29 30 31 

perivitellin space 128 primary oocyte 47 49 
phagocytotic activity 25 41 primary vitellophage 143 
phenotype 108 115 primary yolk cell 63 142 
phylogenetic relationship 231 primitive groove 168 206 216 
phylogenetic significance 169 primordial germ cell 62 63 69 
phylogeny 102 244 75 107 139 
pinocytosis 29 41 140 144 152 
pinosome 18 153 171 181 
plasma membrane 126 139 182 187 
plesiomorphic type 169 proctodaeum 45 59 73 
pleuropodium 45 46 59 77 89 90 

87 l34 195 185 187 188 
198 208 215 proctodaeum formation 240 243 
225 227 pronucleus 62 142 152 

polar body 62 142 143 168 175 
151 152 161 proteid yolk 27 32 40 
174 41 58 

polar cytoplasm 141 prothoracic gland 87 
polar granule 139 144 158 protocephalic lobe 58 83 206 
polar plasm 113 141 208 218 220 
polarity 107 115 117 protocephalon 69 168 192 

158 200 206 236 
pole cell 144 protocerebral lobe 83 218 220 
polytrophic ovariole 16 236 
polytrophic ovary 20 21 42 protocerebrum 83 216 218 
polytrophic type 101 220 236 
posterior tentorial arm 85 protocorm 69 83 168 
postretinal fiber 83 231 236 192 200 233 
praying mantis protoplasmic island 161 
preblastoderm cell 143 protoplasmic nutritive 

predetermination 151 chamber 29 
prediapause period 26 protoplasmic reticulum 51 174 
prefollicular cell 14 16 proventriculus 97 
prefollicular cell nucleus 29 provisional dorsal closure 59 
preganglionic cell 77 81 83 pseudoserosa 188 
premandibular ganglion 216 pygopod 200 
premandibular segment 81 220 pyloric valve 97 
preoosorptive phase 40 ramification 46 102 
prerevolution stage 195 rectal papilla 59 90 
presumptive embryonic area 151 rectal valve 97 
presumptive serosa 143 144 recurrent nerve 83 215 220 
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222 226 9 53 161 
repagula 204 211 spermiogenesis 9 
resorption of oocyte 40 spiracle 195 215 222 
retinal cell 83 225 227 
revolution stage 195 splanchnic mesodermal layer 89 91 
ribosome 14 29 117 starvation 25 26 30 
rostrum 75 77 32 40 
rough-surfaced stem cell 153 

endoplasmic reticulum 14 16 18 stomatogastric nerve 83 
20 31 117 stomatogastric nervous 83 215 216 

salivary gland 45 47 85 system 
scorpionfly 211 231 220 226 
second maturation division 142 stomodaeal gland 215 222 226 
second maxillary appendage 75 stomodaeum 77 83 85 
second maxillary segment 73 89 90 97 
secondary dorsal organ 59 77 90 181 184 185 

203 211 187 195 206 
secondary egg membrane 131 208 222 
secondary vitelline mem- 143 stomodaeum formation 240 241 243 

brane 244 
secondary yolk cell 63 subcortical ooplasm 18 
segmentation 59 73 203 suboesophageal commissure 226 
seminal receptacle 1 2 3 suboesophageal ganglion 81 87 187 

9 216 218 220 
seminal vesicle 2 3 super-cooling method 108 115 

9 superficial type 169 244 
Semper's cell 83 237 supraoesophageal commis- 220 
serosa 73 117 136 sure 

184 188 synaptonemal complex 142 
serosa formation 140 143 synchronous di vision 139 
serosal cell 59 75 syncytial blastoderm 177 178 
serosal cuticle 59 73 131 syngamy 142 151 161 

136 157 164 synkaryon 142 
169 telotrophic ovariole 13 

serosal formation 139 telotrophic ovary 42 
silkworm 125 telotrophic type 101 
smooth-surfaced telson 73 89 120 

endoplasmic reticulum 18 tentorium 85 101 
somatic cell 184 terminal filament 14 46 47 
sperm 1 2 142 200 
sperm bundle 1 2 3 terminal oocyte 51 

9 10 testis 9 
spermatheca 2 3 thrips 46 47 85 
spermatid 9 90 97 
spermatogenesis 9 tracheal gill 200 
spermatogonium 9 tracheal invagination 200 
spermatozoon 2 3 tritocerebral commissure 226 
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tritocerebrum 83 220 
trophocyte 27 29 30 

40 17 
tubulin 128 
tunica propria 31 
unfertilized egg 175 178 
UV -irradiation 108 
ventral nerve cord 45 77 81 

102 181 215 

216 
ventral plate 15 58 63 

69 144 203 

206 
ventral plate formation 140 143 
ventral-dorsal organization 121 
ventral-dorsal polarity 115 
ventricular ganglion 226 
vitellarium 14 16 18 

27 30 32 
47 

vitelline membrane 20 21 29 
53 113 115 

127 132 158 
172 

vitellogenesis 16 18 20 
40 41 42 

113 
vitellogenic oocyte 13 29 30 

40 
vitellogenic stage 18 20 49 
vitellogenin 11 
vitellophage 97 142 
yolk block 168 
yolk cell 45 89 90 

97 107 
yolk cleavage 101 192 
yolk engulfment 210 243 
yolk granule 139 111 143 

144 151 
yolk granule-ocuppied layer 125 
yolk grobule 172 
yolk membrane 143 
yolk spherule 144 158 164 
zygote 62 142 175 




