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Preface

Vegetables are indispensable for human foods, particularly, are more important in the diet in the modern con-
cept of health. According to statistics in 2000, China’s vegetable plantings amounted to 15. 2357 million hectares,
accounting for 10% of the nationwide crops. The vegetable output reached 423. 979 million tons, per capita con-
sumption of 326. 1 kg, vegetable output value of 315 billion yuan, accounting for more than 30% of the total out-
put value of the national agricultural products. Vegetable exports were worth 2. 03 billion U. S. dollars, ranking first
in all agricultural products.

China has the world’s largest vegetable cultivation area with the most vegetable species and varieties (up to 29
families 209 species, including subspecies, varieties, variants, cultivated types, polymorphic types, ecotypes,
the local types and season types; till 2002, up to 4813 vegetable varieties had been bred), resulting the most
pest species cause the most severe harm to vegetables. Different from contiguous planting in large area of single vari-
eties of field crops, the cultivation of vegetables is a multi-species, multi-rotation system, a complex cropping
patterns with small area of the staggered layout. Due to the short vegetable growth cycle, man-made measures and
forceful interference, the vegetable fields become the most unstable ecosystem. There are not only many species of
pests and their natural enemies, but also frequeut changes (move in or out) in the vegetable fields.

Pests are an important factor restricting the production of vegetables, so pest control is a necessary part of veg-
etable production, mainly depended on chemical pesticides in the past. With the development of science, the con-
cept with significant change in crop protection policy in China has been focusing on prevention, from “comprehen-
sive management” into “sustainable plant protection” . To achieve this goal, we should first figure out the types
of organisms (vegetables and wild plants in the vegetable fields, pests/herbivorous insects and their natural ene-
mies ) , diversity (species and richness) , the trophic levels and their relationships, various biological steric inter-
actions. Based on the completion of these basic researches, it will be possible for the long-term sustainable insect
pest control. Therefore we set out to compile the records on the various types of vegetable pests/phytophagous insect
pests and their natural enemies, so to lay the initial foundation for the above purposes, and to create conditions for
establishment of information platform on vegetable pests and their natural enemies.

The finishing content is divided into two parts of the pests and their natural enemies. Vegetable pests catalog
incIndes the Mollusca and Arthropoda, 7 classes, 22 orders, 212 families, 1216 genera and 2460 species. 585
species of cruciferous vegetable insect pests : inclualing 235 species of cabbage pests, 228 species of pekingcab-
bage pests, 212 species of radish pests, 187 species of oilseed rape pests, 138 species of broccoli pests, 123
species of turnip pests, 47 species of mustard pests, 25 species of shepherd’s purse pests, 13 species of horserad-
ish pests, 12 species of behenyl vegetable pests, 9 species of kale pests; 710 species of Solanaceae vegetable
pests : including 255 species of tomato pests, 210 species of pepper/sweet pepper pests, 328 species of eggplant
pests, 347 species of potato pests; 456 species of gourd vegetable pests ;: including 161 species of cucumber
pests, 136 species of pumpkin pests, 100 species of melon pests, 92 species of squash pests, 68 species of loo-
fah pests, 40 species of squash pests, 42 species of bitter melon pests, 30 species of wax gourd pests, 21 species
of the West Indies cucumber pests, 14 species of Makino bottle gourd pests, 14 species of zucchini pests, 11 spe-
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cies of snake gourd pests, 10 species of chayote pests, 6 species of Po melon pests; 922 species of leguminous
vegetable pests : including 380 species of common bean pests, 287 species of cowpea pests, 275 species of pea
pests, 234 species of soybean (edamame) pests, 190 species of broad bean pests, 110 species of lentil pests,
31 species of sword bean pests, 31 species of mung bean pests; 285 species of umbelliferous vegetable pests : in-
cluding 192 species of carrot pests, 118 species of celery pests, 40 species of fennel pests, 16 species of corian-
der pests; 254 species of Asteraceae vegetable pests : including 129 species of lettuce pests, 84 species of bur-
dock pests, 47 species of butterbur ( Petasites) pests, 26 species of crown daisy pests, 14 species of bitter let-
tuce pests, 21 species of the Ixeris vegetable pests, 6 species of chicory pests; 222 species of Liliaceae vegetable
pests : including 127 species of green Chinese onion pests, 92 species of onion pests, 79 species of garlic pests,
41 species of leeks pests, 42 species of asparagus pests, 13 species of lily pests, 10 species of day lily pests;
233 species of the Chenopodiaceae vegetable pests : including 218 species of beet/Junda vegetable pests, 94 spe-
cies of spinach pests, 30 species of common lambsquarters pests; 79 species of the amaranth pests ; 31 species of
ginger pests.

The illustration points for this book are as follows;

1. The types of vegetables in this catalog mainly to the domestic and international garden are cultivated widely,
mainly as the edible vegetables (accompanied by the index of vegetable name available to check in appendix) ,
such as cruciferous vegetables, Solanaceae vegetables, gourd vegetables, leguminous vegetables, vegetables of
the Umbelliferae, Liliaceae and so on. This book does not include pests in some field crops as “vegetables” a-
broad, such as corn, sweet potatoes, peanuts and other field crops. The pests of Chinese cedar, bamboo shoots
and other trees as vegetables in China as well as pests for edible fungi ( mushrooms) were not included either.

2. The book is entitled as { pest list) , but the actual content is not limited to the Insecta, but to the Mollusca
of invertebrates and Arthropoda’s 7 classes, 22 orders, 212 families, 1216 genera and 2460 species. So { Vegeta-
ble Pests/Insects List) or { Vegetables of Harmful Invertebrates List) may be the more precise name. The
“pests” referred to in this book is in a broad sense. In addition, plant nematodes are usually included in vegetable
pest directory by foreign professionals, the finished catalog in the domestic habits that the plant pathogenic nema-
tode are placed under the scope of plant pathology, but not as pests listed in this catalog.

3. The “pests” in the strict sense refers to those in large quantities, with serious damage and economic loss,
but this catalog includes insectspecies beyond the above meaning, that is actually a phytophagous list of insect spe-
cies in vegetables. Some species actually occur occasionally or usually in the minority status of its feeding on vegeta-
bles and not enough to cause economic loss; super-compensation effect caused by some small amount of feeding on
vegetables even increase yield of vegetables; some may act as the diets of a natural enemy, which contribute to the
persistence of natural enemy populations in vegetable fields. But with the fluctuations of climate, crop type and lay-
out, farming systems, natural enemies in different regions, these species may outbreak in some years and some
circumstances. So the potential risk of evolution of herbivorous insects as “pests” does exist. Therefore, in order to
contribute to the overall analysis of the vegetable fields of the ecosystem, the catalog included all known insect spe-
cies feeding on vegetables.

4. Foreign countries have more detailed records of inset species parasites infested vegetables, for example, at
least 100 species in only one genus, the June beetle Phyllophaga spp. , recorded in the United States to feed vege-
tables. Only common types of foreign vegetable pests were included in this catalog, rather than all types of herbivo-
rous insects in the vegetables. By capacity constraints, we only read about works in Japan, Korea, India, UK/
Europe, former Soviet Union, the United States, Australia and other countries, and get information from the Re-
view of Agricultural Entomology (1980—2008) and on-line access to the world’s major vegetable pests species and
damage , so the book can not be called {The World Vegetable Pest catalog) . Real efforts to reach this goal will be

2



Preface

taken in the future.

5. Some types set mistakenly in the past are not included in the list of participants this time. For example,
earthworms (Annelida: Oligochaeta) were as vegetable pests in the past. In fact, earthworms only feed on decay-
ed organic matter, do not damage the see;ilings or roots of vegetables. Plants still grow normally even the number of
earthworms was up to 20 000—26 667. Studies showed that the fresh plants produced the protease inhibitors when
they were hurt. Because the protease inhibitors will inhibit the protease activity of earthworms, leading to the earth-
worm discomfort or death, so the earthworms will not feed on healthy plants. The earthworms only feed decayed
vegetable shoots caused by other pests and diseases. Therefore, the earthworms can not be classified as vegetable
pests. Another example, Paregle audacula, recorded as pest of cabbages, radishes, beans, carrots in the past,
actually is a coprophagy fly, rather than herbivorous insect. Therefore, those types clarified mistakenly were not in-
cluded in this catalog.

6. The “host” was listed for each insect species in this catalog. The “host” in the strict sense should be able
to supply diet and habitat for pests to complete the development. Host vegetable species listed in the catalog includ-
ed the species of vegetables found being fed by pest insects when collected, but completion of the development for
pest insect has not yet been investigated. These pest insects mentioned above include: (1) passing insects, which
occasionally stop to feed vegetables, such as Coleoptera adults; (2) euryphagous types, which complete develop-
ment by feeding a variety of plants, vegetables are only one kinel of them. The catalog listed only the types of vege-
tables for feeding, but not all host plants; (3) omnivorous species, both predatory and herbivorous, which only
feed the vegetables in a certain period of time or under certain conditions, such as bugs in Asopinae and Miridae;
(4) certain pests, which do not choose their vegetable food when outbreak; (5) pest insects collected in vegeta-
bles, of which feeding site and severity is unclear, by insect taxonomists.

The natural enemies of vegetable insect pests recorded here include 2 classes, 18 orders, 157 families, 1271
genera of 3820 species, of which, 15 orders, 121 families, 1151 genera and 3546 species belong to Insecta
(Odonata: 5 families, 10 genera and 17 species; Orthoptera: 2 families, 8 genera and 10 species; Mantodea:
1 family, 4 genera and 5 species; Dermaptera: 5 families, 7 genera and 9 species; Corrodentia; 1 Family, 1
genus and 1 species; Thysanoptera: 3 Families, 6 genera, and 23 species; Hemiptera: 8 families, 66 genera -
and 151 species; Coleoptera: 15 families, 129 genera and 362 species; Raphidioptera: 1 family, 2 genera and
2 species; Neuroptera: 4 families, 21 genera and 49 species; Hymenoptera: 50 families, 641 genera and 2322
species; Mecoptera: 1 family, 1 genus and 1 species; Lepidoptera; 2 families, 2 genera and 2 species; Dipter-
a: 22 families, 252 genera and 591 species; Strepsiptera: 1 family, 1 genus and 1 species) and 3 orders, 36
families, 120 genera of 274 species belong to Arachnida ( Acari: Parasitiformes: 4 families, 15 genera and 71
species; Acariformes: 10 families, 18 genera and 26 species; Araneae: 22 families, 87 genera and 177 spe-
cies) . The number of natural enemies of the major vegetable pests were recorded.

Because our ability and available information is limited, the directory or catalog of collection for the insect
pests and their natural enemies in vegetables is still very preliminary and superficial. We sincerely pray the col-

leagues to criticize, so that the directory will be more sophisticated in the future.

Editors
August 2012
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GREEERL  Tydeidae (1 JB 1)  ooeererrmmmmm (13)
H-d5 Rk Tetranychidae (7 J& 38 FR) e (13)
023 s R Tenuipalpidae (2 JB S F)  ceeere (15)
e Eriophyidae (6 JB O fft) «coceverreerminii (15)
¥R} Acaridae (4 JB O Flt)  coveerrreremm (16)

Z R Oribatulidae (2 J8 2 Ft) ~oeveeeremmemmm (16)

AR 22 R Phytoseiidae (2 J& 4 FH) e (16)

2 2 4K Collembola (1 H7RF12 JB 17 Flt)  oeeererrmem (17)
WEH Collembola (7 B} 12 J& 17 Flt)  ceeeveermm (17)
BilcRIAE Arthropleona ++«+«ssesseentuntmnti (17)
JEBkdtAl  Poduridae (1 JB 1 Fh)  ceeverecrmmnmrriimnniiiiiiiiiii et (17)
BRAPEEFl Hypogastruridae [48BkdiRL] (2J@ 2 Ff)  oovvvvrvemim (17)
I Bk H A} Pseudachorutidae (1 J& 1 Ff1) «oeeervermemmmmim (17)
BBk AL Onychiuridae (2 JB 6 Ft)  coeverervmmrmmm (17)
2k Rl Isotomidae [ FEBkAEAL, HEBKkBRBL] (22 Fh) coeeveerii (17)
KBk Al Entomobryidae (1 B 1 Ft) «oeeeeeremmimeermmmi (17)
AW E Symphypleona — =+««eseeeenrenten i (18)
RIBkd A  Sminthuridae (3 JB 4 Fl)  coveerrrrerm (18)

B HH Insecta (13 H 171 #} 1098 J& 2194 Ff1)  ceoeeeeeremmiiiiiii (18)
B Plecoptera (2 B} 2 JB 2 Fl)  coovevrermmmmmi (18)
WEAMP Nemouridae (1 JB 1 ) ovverrerremmmm (18)
AR Perlidae (1 JB 1 Ff)  covvreremmmmm (18)
g H Blattaria (1 B} 1B 1 F1)  coeverrm (18)
L g Blattellidae (1 J8 1 F1)  creevrereenmmmmmmii e (18)
SRS P e R g LT ) U —— (18)
NS Kalotermitidae (1 J& 1 Ft) veeeeeeerrmmei e (18)
==t Rhinotermitidae (2 J& 2 Fft)  cvveermememmmmm (18)
=Lgt Termitidae (4 J& 6 Fft)  coveeerreemmmmr (18)
HMH Dermaptera (1 B2 JB 3 Fl)  -ooeerrermmmmmmmm (19)
L IUERS Labiduridae (2 J& 3 1) -oecrererrermesrertmiiniiii e (19)
H¥H Orthoptera (17 B} 75 J& 125 Flt)  ovveerermmrmmmemm e (19)
R Tetrigidae (ZEBER}) (2B 2 F) worereererrerersmsessmnemenienineie e (19)
ER Eumastacidae (1 JB 1 Fft)  coeeemmmmmmmm (19)
A EE N Pamphagidae (3 J& 4 fft)  oocerrerrm (19)
JEHERER]  Chrotogonidae (1 JB 2 )  wrverererrrrmmmmmn (19)
MR} Pyrgomorphidae (3 JB 7 ) cveeererrmreemrmm (19)
BERRESARL  Catantopidae (19 J& 35 Flt) =~ --vveevreeeenennen I TILIIIIIIEIE TR (20)
BEHEEARL  Oedipodidae (11 J& 19 Fft) -oeevermmereeemmmi e (22)
HEfEEAL  Gomphoceridae (1 JB 1 Ff1)  cooeeeerseermnnemiiiii e (23)
MERBEARL  Arcypteridae (2 J8 3 Fli)  coeeeeiererrnie (23)
SlfiERl  Acrididae (2 JB2 Ff) «ooveeeerrmr (23)
i8R} Mecopodidae (1 JB 1 Fft)  coeeremmemmmmmm (23)
Py Tettigoniidae (13 J& 18 F) e (23)



[ Trigonidiidae (2 J& 2 fift)  cocoverererrrmn (24)
Ik iR A Eneopteridae (1 JB 1 Fl1)  «ooeeeeeeerrmmmmmmiiii (25)
WRAR ] Gryllidae (9 J& 20 Flt)  «ooeememmmmmmmn et (25)
[y S8 Gryllotalpidae (3 J& 6 Fft)  «eeeeereremermmemmmi (26)
R Tridactylidae (1 J& 1 Flt)  ceocereeremrimmmni (26)
5 B Psocoptera (1 BETJB T RR) oo (27)
[ Psocidae (1 JB 1 1) cveeeereeememmm (27)
259 H Thysanoptera (3 B} 35 J& 94 Fft)  vvvvereeeminmnnnninnii (27)
LU LR Aeolothripidae (2 J& 8 Fft)  wrvererrrrrner e (27)
w5} Thripidae (29 J& 68 Ff1) cevverererrrrreirii (27)
BE R Phlaeothripidae (4 JB 1O Fl)  cerere (32)
50 H Hemiptera (16 Bl 143 J& 287 Fift)  covvevereereii (33)
fa Rl Plataspidae (5 JB 17 Fft)  ceeeeerereemmmmmi (33)
+ % F} Cydnidae (5 JB S Fl) +ooererererrmmommmmi (34)
R Pentatomidae (42 J& 82 Flt)  cvveeeereemei (34)
J& WA Scutelleridae (3 J& 4 Fl1)  cooererrrmmmmmm (39)
R Tessaratomidae (1 J& 1 Ft)  coeeeeermmmmmmm (39)
[alsy sl Dinidoridae (4 J& 17 Flt)  cococreermemmemmmn e (39)
Iﬁ”_)\ﬁ*j‘, Acanthosomatidae (2 E 2 ﬁ) ......................................................... (40)
LT W5 R} Pyrrhocoridae (4 JB 6 Flt)  «+eeeeevesrermemmmmmiii (40)
K ER Lygaeidae (14 J& 21 Flt)  cooeevrenmemmmmm (41)
Fr iR} Piesmatidae (1 J& 3 Flt) oeceerrrremmnmmn (42)
Zuk R Coreidae (17 JB 40 Fft)  cvevermemm (42)
WGEEWERL  Rhopalidae (4 JB 7 Rh)  oocccerrovsmmmmitiiinniniiii st (44)
BREEERL  Alydidae (2 JB 7 F)  coveverrrrer (45)
215 SN Berydidae (2 JB 2 Flt)  oeeoeeremeemmme (45)
) s ) Tingidae (8 JB 10 Fft) ceoeeerererermimrmiii (45)
B R Miridae (29 J& 63 1)  cveeverernrtmmi (46)
@38 B Homoptera (27 B} 170 J& 320 Ffr) «vevveeerremmnm, (50)
it i Fulgoridae (3 JB 3 Fl)  wreveeveermmmmmmemii (50)
kRl Ricaniidae (3 JB 3 A1) coveererriri (50)
HREERERL  Flatidae (1 J8 1 F)  oeerrrremmrm (50)
ZFHEERL  Cixidae (1 JB 2 Fl)  coeverrrrri (50)
Fifk it mFl Meenoplidae (1 J8 2 Fl)  croveeeenmmmm (50)
Jir M i A Tropiduchidae (1 J& 1 Ft) oeeveeemememm (51)
KEAF Delphacidae (6 J& 6 Fft) «+veoeeeermemmmmi (51)
LS Cicatlidhne {2 2 FA) aviswnes couon camens s s e 0695 86505 605053 558065 54505 S68005 4550 (51)
R ba R Cercopidae (3 JB 3 Fft) ceovereremmmmm (51)
H- i A} Tassidae (31 J& 60 Fft)  cveveeenemmmi (51)
ARl Membracidae (7 J& 7 F)  coeeeeeremmemm (55)
A @A FH Psyllidae (2 JE 4 Flt)  cvoverermemmmm (55)
AR R e A Phylloxeridae (1 J& 1 fft)  coceveeemmmmmmmm (55)
BEAAIFRL  Pemphigidae (4 J8 9 Fl)  croveererirm (55)
J=L o33k Hormaphididae (1 J& 1 Fft)  coeeeeemmmmmmmi e, (56)
g R Rl Anoeciidae (1 JB 1 1) coveererren (56)
K ueF R} Lachnidae (3 J& 5 fft)  coveeeeermmm (56)
R} Aphididae (54 J& 144 Fl)  ceeeeeemmm (56)
¥ aEEH Aleyrodidae (8 J&B 13 1)  wreeeeeremmmmmmmi (65)
WEMR Ortheziidae (1 JB 1 Rl)  everrererrnrmmimiiiiiiiiiiiiiiinie s (66)
Bl Monophlebidae (2 J& 2 Flt)  coeeevermrmemmmmi (66)
HWEL (R Margarodidae (2 J& 2 Fft)  ceeeverrermmmmm (66)



b T B HORHCR th 4 0%

bk S Pseudococcidae (14 J& 26 Ff)  coeeeremmemmi (66)
e Bl Asterolecaniidae (1 J& 1 1)  ceeeeermeenmmmmn (68)
TRk Cerococcidae (FHEHENRL) (1B 2 Fh) coveerrermemi (68)
Lige Coccidae (BEBAEL) (9 JB 10 ) oevveeremmrermmmemmnnniiiinriinn e, (68)
J& W AL Diaspididae (8 JB O Fft) ooeeerremermminniii (69)
¥ HE Coleoptera (33 B} 251 J& 576 Fft)  wvereeremrenmemmn (69)
AR Carabidae (10 J& 12 Ff1)  coeeeremmmm (69)
[ B R Staphylinidae (2 J& 2 B e (70)
PR Rl Dynastidae (4 J8 5 Flt)  cooverermmemm (70)
4 e Rutelidae (8 J& 24 Fft)  cocveeermmmemmi (70)
4Rl Melolonthidae (16 B 43 Fl1)  crevererermmmm (72)
H4fmAl  Cetoniidae (5B T Rl)  coveerermrermmmiiii (74)
B4 BR Sericidae (3 JB 9 F1)  ceoereerermm (74)
2 4kt Aphodiidae (1 JE L FP) e (75)
HTHE Buprestidae (2 JB A FI) e (75)
AR Elateridae (17 J& 37 Flt)  cvevereremmmmm (75)
AR Cantharidae (1 JB 1 Ff) cooveevrverrmmmiiniiiiiii e, (77)
ER Dermestidae (2 JB S F) cvreerrerermmm (77)
7= B R} Nitidulidae (3 J& 7 Fft)  ceooeeeremem (78)
BER Trogositidae (1 J& 1 1)  +oeeeerrerermrem (78)
SAEL Cleridae (1 J8 1 Ff1)  coverermmm (78)
L gEsp S Coccinellidae (5 J& 22 Flt) soeveeeememmmmm (78)
HHE R Lathridiidae (1 J& 1 Ft)  ceeeeroreeermemmi (80)
K2t RL  Cryptophagidae (1 J8 1 i) coeeeeeeeeeememmmei (80)
Tt B R} Lagriidae (TJB T FR)  crrmrrerrr (80)
[IVG A ER 38 Anthicidae (1 J& 1 Fft)  coveeemmememm (80)
BIAHE  Tenebrionidae (5 J& 11 ) covereeemmmem (80)
emen Meloidae (4 JB 25 )  ooceereremmmrmmmiiiiiiiii s (81)
K A4=F) Cerambycidae (8 J& 13 Fft)  «ooeeerrrremmmmiii (82)
fIEHEL  Crioceridae (7 JB 26 Fft)  cooeeeerrrmmmimin (83)
B Al Chrysomelidae (52 J& 147 Fft)  cveveeeremmmmmm (84)
MHHA  Eumolpidae (7 JB 7 Ff) wreevrrrreseerrmmi (93)
LR} Hispidae (TO JB 15 Flt)  vereeveeemet e (93)
Kf%FRl  Anthribidae (18 1 FP)  coeeeerrrmmmm (94)
INGEHEL Apionidae (1B 7 Fft)  coeeererm (94)
H#25 Attelabidae (2 JB 3 1) coverererenm (94)
£ R Curculionidae (66 J& 133 Fft)  ceeerreemmmie (94)
[VE 3! Cyladidae (1 J&8 1 Flt)  coveeerermmmmmmmmi (101)
INEER) Scolytidae (2 JB 2 Fl)  -veerererrmrmmmmm (101)
S H Diptera (21 BEBO JB 217 Flt)  vvevernreee (102)
SR Tipulidae (2 JB S5 Fl)  creerermrrmrer (102)
£ g SN Chironomidae (3 J& 3 Ff1) ceoeeeereremmmmi (102)
B g ! Scatopsidae (1 J& 1 Fft)  «oeveremmemmmm (102)
;@mﬂ, Cecidomyiidae (7 JB LA FR) v (102)
AR E IR} Sciaridae (6 JB 11 Fl1)  ceeverrenremmmmm (103)
%E’(ﬂ, Bibionidae (1 J& 1 fft) «oecreeeremmrieieniiiann. e (103)
KAl Phoridae (1 JB 2 Fl)  +oreerremmmmmmmi (103)
H wgE R Helomyzidae (1 J& 1 Fft)  coveeeerrmemmemmm (104)
AL Lonchaeidae (2 JB 3 Fl)  cveeeereemmmmmm (104)
BEMARL  Sepsidae (1 JB 1 1) corevrmmmenee s (104)
B dgE A Otitidae (1 JB 1 Fl)  coeoeermmmem (104)
B iR Syrphidae (2 JB 3 R) e (104)
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Celyphidae (1 JB 1 Ff) «eevvveeerrrrmiiinniiiii e (104)
Tephritidae (22 J& 77 Fft)  cooveremmmmme (104)
Drosophilidae (2 J& 2 fft) ocoereeeeemeeeme (110)
Psilidae (2 JB 2 1)  coreeeerememmn (110)
Agromyzidae (11 J& 63 Fft)  weveeeeemvememii (110)
Ephydridae (3 JE 4 fift)  coeeveeemmmm (115)
Anthomyiidae (7 J& 17 Fft)  coeeeveememimm (115)
Fannidae (1 J8 2 Fl)  coeeeermmmmmm (116)
Muscidae (3 JB 3 1) ceoveermmmmmm (116)
Lepidoptera (43 B} 315 J& 530 1) coeeerermermmmmm (116)
Hepialidae (4 JE& 5 Flt) ooeeveeremermmmei (116)
Tineidae (1 J& 1 Fft) cooeeeeemmem (116)
Setomorphidae (1 J& 1 Fft)  cooeveeemmemmn (117)
Psychidae (5 B 5 Fft)  coeveeermmmmmn (117)
Hieroxestidae (1 J& 1 ) coeeereerememmm (117)
Gracilariidae (2 JB 2 Flt)  cooeerrrremm (117)
Lyonetiidae (1 J& 1 Fft)  ceevereemmm (117)
Gelechiidae (12 J& 21 Fft)  «oeveemmmmmmn (117)
Coleophoridae (1 J& 1 Fft)  coeevememmmimm (118)
Oecophoridae (3 JB 9 Fft) «eeevereerrrrmmmmmniniiiii (118)
Cosmopterygidae (3 JB 4 Fft)  coeevvemmmmm (119)
Epermeniidae (1 J& 3 Fft) +eoveeeremmmemmm (119)
Glyphipterigidae (1 J8 1 Ff1)  coeeverrremmiimi (119)
Yponomeutidae (1 J& 1 Ffr)  ceeveeeeemmmmni (119)
Plutellidae (1 JB 1 Ft) coveeeereemem e (119)
Ypsolophidae ( Zif§ikF} Acrolepidae) (1 J& S Fl) coevverveerrereemmmminnnnne (120)
Heliodinidae (1 J& 1 fft)  cveereermemmen (120)
Sesiidae (Aegeriidae) (1 J8 3 Ft) cooeevereemmmmm (120)
Cossidae (2 JB 2 Alt)  coeeverrenrm (120)
Tortricidae (26 J& 39 Fft)  cvveermmrmii (120)
Phaloniidae (Cochylidae) (2 J& 5 i)  coeeeereemmmmmmniiiiii, (122)
Zygaenidae (2 JE 2 ff1)  cocvreeeimmii (123)
Limacodidae (Eucleidae) (4 J8 4 Flt)  coeeeeeeeimmii (123)
Hesperiidae (9 J& 14 F) e (123)
Papilionidae (1 J& 8 Flt/MEAJ) oeeevmemmmmmm (124)
Pieridae (6 J& 24 Fh/FEAR)  coveermmmmi (124)
Lycaenidae (14 J& 17 F/TEFH)  covervememmm (126)
Danaidae (1 J8 1 Flt)  cooveeeeeemrme e (127)
Nymphalidae (5 J& 9 Fl/EAf)  covereemmmem (127)
Pterophoridae (7 J& 9 ) T (127)
Pyralidae (11 & 12 FH) e (127)
Crambidae (38 J& 57 Ft) eoveeeemmmm (128)
Geometridae (14 J& 14 Flt)  cooeeerrmiiii e (133)
Thyatiridae (1 J& 1 ff1)  coeveeememe (133)
Saturniidae (2 J& 3 Fft)  cvereeree (133)
Lasiocampidae (2 J& 2 Fft)  ceoeoreremmmmmm (134)
Eupterotidae ( 1 }E 2 1&1]) ............................................................... ( 134)
Sphingidae (8 JB IS Fl) oo (134)
Ctenuchidae (1 J& 1 )  coovereemmm e (135)
Lymantriidae (6 J& 16 Fft)  ceoeeeerememim (135)
Lithosiidae (BIE3F) coveeremme (136)
Arctiidae (13 J& 26 Ft)  ceveeereemmm e (136)



