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Abstract This paper reviews the history and current status of research on Trichoptera fossils. Up to now, 37 families,
193 genera and 661 species of fossils have been reported from all over the world, including 4 families, 9 genera and 15
species from China. A checklist of all described Trichoptera fossils, with their distribution and geological age is provided.

The phylogenetics and classification system of this group is briefly introduced and caddisfly diversity and distribution

during the main geological epochs are summarized. An integrative and thorough study of caddisflies is required.
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Table 1 A checklist of fossil Trichoptera found all over the world

W B D i S 1
Suborder Family . Locality Geol. age
(Species number)
—&WH 1. Microptysmatidae Adoptysma (1) Northern Urals P,
( Protomeropina) Kamopanorpa (9) East Kazakhstan , P, P,
Udmurt/Russia
Microptysmodes (1) Russia P,
Microptysma (3) Moravia/ Czechoslovakia P1
2. Protomeropidae Aphryganoneura (1) New South Wales/Australia P3
Permomerope (5) East Kazakhsla.ln\New Souql P P,
Wales/ Australia ,South Africa
Karaungira (1) East Kazakhstan P3
Marimerobius (1) USSR P
Pseudomerope (4) Moravia/ Czechoslovakia P,
Stenomerope (1) Moravia/ Czechoslovakia P,
Pseudomeropella (1) Moravia/ Czechoslovakia P,
3. Cladochoristidae Cladochorista (2) Kirghi‘zia * ) P, . T,
New South Wales/Australia
Cladochoristella (1) Australia/Queensland T
Wi H 4. Prorhyacophilidae Prorhyacophila (2) Kirghizia , Australia/Queensland T.J,
(Annulipalpia) 5. Psychomyiidae Lype (5) Baltic ,Saxony/Germany | Tertiary
Trichopterodomus (1)  North Dakota/U. S. A. E,
6. Xiphocentronidae Xiphocentron (1) Mexico N,
7. Polycentropodidae Archaeoneureclipsis (3) Baltic amber ,Canada K, , Tertiary
Holocentropus (15) Baltic amber Tertiary
Neureclipsis (4) Baltic amber Tertiary
Nyctiophylax (18) Baltic amber ,Germany Tertiary

8. Electralbertidae
9. Ecnomidae

10. Dipseudopsidae

11. Dysoneuridae

Oncovena (23)

Eoclipsis (1)
Veteropsyche (1)
Electralberta (1)
Archaeotinodes (14)
Antillopsyche (2)
Phylocentropus (6)
Dysoneura (1)
Oncovena (2)
Palaeoludus (1)

Baltic amber ,Germany ,Mongolia

Jurassic-Cretaceous .

Tertiary
Mongolia Jurassic-Cretaceous
New Jersey/U. S. A. K,
Canada K,
Baltic amber ,Germany Tertiary
Mexico ,Dominican amber N,
Baltic amber New jersey/U. S. A. K, \Tertiary
Kazakhstan J
Russia ,Mongolia 1SN
South England K,




2 4

B MR B A AL AT R

J& (R0

W H # Conus il b T AR AR
Suborder Family . Locality Geol. age
(Species number)
12. Hydropsychidae Apheilocheira (1) Baltic amber Tertiary
Hydropsyche (6) Florissant/U. S. A. Tertiary
Cyrnus (2) Baltic amber Tertiary
Derobrochus (8) Florissant/U. S. A. Tertiary
Leptobrochus (1) Florissant/U. S. A. Tertiary
Litobrochus (1) Florissant/U. S. A. Tertiary
Mesobrochus (2) Florissant/U. S. A. Tertiary
Paladicella (1) Florissant/U. S. A. Tertiary
Polycentropus (3) Baltic amber  Florissant/U. S. A. Tertiary
Tinodes (1) Colorado/U. S. A. Tertiary
Hydroptila (1) Colorado/U. S. A. Tertiary
Diplectrona (2) Baltic amber Tertiary
Electrodiplectrona (1) Baltic amber Tertiary
Potamyia (1) Baltic amber Tertiary
Palaehydropsyche (1) Dominican amber Tertiary
Psychomyia (1) Baltic amber Tertiary
13. Stenopsychidae Stenopyche (1) Baltic amber Tertiary
14. Philopotamidae Archiphilopotamus (2) Siberia 1,
Arkharia (1) Russia K,
Baga (2) Mongolia I,
Chimarra (6) Dominican amber Tertiary
Dolophilodes ( Sortosella )
Kyrgyzstan I,
(1)
Dolophilus (4) Baltic amber Tertiary
Dajella (1) Siberia K,
Electracanthinus (1) Baltic amber Tertiary
Philopotamus (1) Baltic amber Tertiary
Ulmerodldia (1) Baltic amber Tertiary
Stenopsyche (1) Baltic amber Tertiary
Prophilopotamus (1) Kirghizia T,
Wormaldia (11) Baltic amber, Germany , K, \Tertiary
Burmese amber
15. Hydrobiosidae Bullivena (1) Mongolia I8
Palaeohydrobiosis (1) Russia K,
Atopsyche (2) Dominican amber Tertiary
16. Rhyacophilidae Agapetes (1) Baltic amber Tertiary
Atopsyche (3) Baltic amber Tertiary
Rhyacophila (8) Baltic amber Siberia ,Germany K, Tertiary
SEM. H 17. Glossosomatidae Cubanoptila (5) Dominican amber Tertiary
(Integripalpia) Culoptila (1) Mexico Tertiary
Eleciragapetus (1) Baltic amber Tertiary

18. Hydroptilidae

Agraylea (5)

Novajerseya (1)

New jersey/U. S. A. Baltic
amber Parlin/France

Parlin/France

K, \Tertiary

K

3
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Palaeagapetus (1) Parlin/France K,
Ochrotrichia (5) Dominican amber Tertiary
Allotrichia (2) Baltic amber Tertiary
Electrotrichia (1) Baltic amber Tertiary
Palaeagapetus(1) Baltic amber Tertiary
Burminoptila (1) Myanmar K,
Alisotricha (1) Dominican amber Tertiary
Leucotrichia (1) Dominican amber Tertiary

19. Baissoferidae Baissoferus (4) Russia ,Siberia J, K,
Baissophryganoides (2) Russia ,Siberia K,

20. Plectrotarsidae Palaeotarsus (1) England K,

21. Phryganeidae Leptocerus (1) France Tertiary
Limnophilus (4) France Baltic amber, Tertiary

22. Lepidostomatidae

23. Brachycentridae

24. Taymyrelectronidae
25. Goeridae
26. Limnophilidae

27. Vitimotauliidae

Phryganea (24)
Limnopsyche (1)
Neuronia (3)

Archaeocrunoecia (1)
Electrocrunoecia (1)
Maniconeurodes (1)
Palaeocrunoecia (1)
Palaeolepidostoma (1)
Eucrunoecia (1)
Baissoplectrum (1)
Baissoplectrum (1)
Brachycentrus (1)
Micrasema (1)
Taymyrelectron (1)
Lithax (1)

Halesus (1)
Limnephilus (2)
Miopsyche (2)
Tricheopteryx (1)
Platyphylax
(Eopteryx) (1)
Vodnik (1)
Macropteryx (1)

Multimodus (13)

Vitimotaulius (3)

Purbimodus (4)

Colorado/U. S. A.

France ,Germany \U. S. A |

Baltic amber
Colorado/U. S. A.
Germany Baltic amber |
Colorado/U. S. A.
Baltic amber

Baltic amber

Baltic amber

Baltic amber

Baltic amber
England/UK
Transbaikalial/Russia
Transbaikalial/Russia
Baltic amber

Baltic amber

Russia

Baltic amber

Baltic amber

Russia,Colorado/U. S. A.

Colorado/U. S. A.
Colorado/U. S. A.

Colorado/U. S. A.

Slovakia

China

China, Siberia, Transbaikalial/

Russia

Russia.  Siberia, Transbaikalial/

Russia

England/UK

K, \Tertiary
Tertiary
Tertiary

Tertiary
Tertiary
Tertiary
Tertiary

Tertiary

Tertiary
Tertiary
K3

Tertiary
Tertiary
Tertiary
Tertiary

Tertiary
Tertiary

Tertiary
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Sinomodus (3) China J; - K,
Utania (2) Transbaikalial/Russia K,

28. Sericostomidae Lepidostoma (1) Baltic amber Tertiary
Trichostomum (1) Baltic amber Tertiary

29. Helicopsychidae Electrohelicopsyche (1) Baltic amber Tertiary
Palaeocrunoecia (1) Baltic amber Tertiary
Helicopsyche (3) Dominican amber Tertiary

30. Beraeidae Bereodes (3) England ,Baltic amber Tertiary

31. Odontoceridae Electrocerum (1) Baltic amber Tertiary
Electropsilotes (1) Baltic amber Tertiary
Marilia (1) Baltic amber Tertiary
Phenacopsyche (2) Colorado/U. S. A. Tertiary

32. Calamoceratidae Calamodontus (1) Russia K,
Ganonema (1) Baltic amber Tertiary
Rhabdoceras (1) Baltic amber Tertiary
Palaeocentropus (1) England/UK K,

33. Molannidae Molanna (1) Argentina Tertiary

34. Leptoceridae Creterotesis (1) Transbaikalial/Russia K,
Erotesis (2) Saxony/ Germany Tertiary
Praeathripsodes (1) Russia K,
Prodontocerum (1) France Tertiary
Setodes (4) Colorado/U. S. A. Dominican amber Tertiary
Triaenodes (2) Germany Tertiary

35. Liassophilidae Liassophila (1) England/UK J

36. Necrotauliidae Chimarrha (1) England/UK Jurassic/

Cretaceous
Karatauliodes (1) Kazakhstan J
Karataulius (1) Kazakhstan J
Cretotaulius (1) Transbaikalial/Russia K,
Archiptilia (1) Germany I,
Epididontus (1) Germany J,
Liadoptilia (1) Germany I,
Metarchitaulius (1) Germany A
Necrotaulius (28) German}.f ’ Eflgland X (.:hina ’ T.J,.J,.K,
Transbaikalial/Russia

Palaeotaulius (1) Germany J,
Paratrichopteridium (6)  Germany ,Russia A
Mesotrichopteridium (2)  Germany 1,
Nannotrichopteron (1) Germany 5,
Pseudorthophlebia (1) Germany 5
Necropsts (1) China J,
Pteromixanum (4) England/UK K,
Trichopteridium (1) Germany 5
Parataulius (1) Germany I,
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37. Ningsiapschidae

Family incertae sedis "

Metatrichopteridium (1)
Ningxiapsyche (1)
Acrindusia (5)

Conchindusia (3)

Adelomyia (1)
Aulacomyia (1)
Archotaulius (1)
Aspatherium (1)
Chilostigma (1)
Coprindusia (1)
Cretolype (1)

Folindusia (25)

Folindusia ( Acrindusia )
(5)

Folindusia ( Detrindusia )
(1)

Folindusia

( Echinindusia) (10)
Folindusia ( Folindusia )
(27)

Folindusia

( Profolindusia) (6)
Folindusia  ( s. str.)
(22)

Folindusia ( Spirindusia )
(3)

Folindusia ( Frugindusia )
(1)

Indusia (11)

Mesotaulius (1)
Micrasema (1)

Molindusia (1)
Ocnerites (1)

Ogmomyia (1)

Ostracindusia (20)

Pelindusia (9)

Perissomyia (1)

Piscindusia (2)

Germany
China

Transbaikalial/Russia

Mongolia, England, Transbaikalial/

Russia,

Baltic amber

Baltic amber

Germany

Baltic amber

Colorado/U. S. A.

Mongolia

Transbaikalial/Russia

Mongolia,  Transbaikalial/Russia

Tennessee/U. S. A.

Transbaikalial/Russia

Russia

Mongolia , Transbaikalial/Russia

Mongolia , Transbaikalial/Russia

Transbaikalial/Russia

Russia

Transbaikalial/Russia

Russia

Transbaikalial/Russia | France .
Brazil, U. S. A, Baltic amber,
Mongolia

Germany

Colorado/U. S. A.

Russia

Germany

Baltic amber

Mongolia,  Transbaikalial/Russia
England/UK

Transbaikalial/Russia ,England/UK

Baltic amber

England/UK

I
K

1

K, \Tertiary
J; K,

Tertiary

Tertiary

J;

Tertiary

Tertiary

l{1

K,

L. Koo Ky,

Tertiary

K, .K,

Tertiary

1IN 1N

J; K,

Tertiary

K

1

K, \Tertiary

I;
Tertiary
Kl
Tertiary
Tertiary
K, K,
Kl
Tertiary
K

1
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Pseudoberaeodes (1) Baltic amber Tertiary
Qinquania (1) China I,
Rhyacophilites (1) France Tertiary

Secrindusia (14)

Sphaleropalpus (2)

Terrindusia (15)

Terrindusia

( Mixtindusia) (9)

Terrindusia  ( s.

(15)

str. )

Terrindusia ( Terrindusia)

(25)
Trichopterella (1)

Tuanwangica (1)

Mongolia , Transbaikalial/Russia
Baltic amber

Mongolia , Transbaikalial/Russia

Mongolia , Transbaikalial/Russia

Russia

Mongolia , Transbaikalial/Russia

Mongolia

China

J; K, Tertiary

Tertiary

I .K,

K1 K3  Tertiary

J; K,

K
Js

1E : Permian ( &%) ; Triassic (=& 4); Jurassic (kP %) ; Cretaceous ( [ I4) ; Tertiary (55 =42 ) ; P,—Early Permian
(H—F&ih); P,—Late Permian(#f —F& ) ; T,—Early Triassic (2 =F 1) ; J , —Early Jurassic (BEZ ) ; J, —Middle
Jurassic (P EZ ) ; J,—Late Jurassic (4% ), K, —Early Cretaceous (5 [T ) ;K,—Late Cretaceous ( Hfi [ ¥ ) 5

E,—Palaeocence ( i ittt ) ; N,—Miocene ( H15rit) .
Family incertae sedis* (F£/RFFRE).

1.2 HEEPRERHALAEARERE

Tl B 1 F 5 LB M. 1976 4, it A 5
wik TR ES -4 T AR R A—
Macropteryx xiaoshetaiensis Hong 1976 ( £} Ui 18 17 ik
B Vitimotauliidae ) (#t A& 2 F1 £ 7 J1,1976) o it
KA T H 1 (1976), & 4% (1982, 1983,
1984) , Mt A 52 M2 (2004 ) AR AR AR (1995) |
Wang 5 (2009a) (&1 1) fliZE % 325 T v & 19 6
H B B A4 77 1 1918 3Co 2010 4F Davis 55 i il i
T1HRERELEN TS A WA, B T4k
ARAFI I 2o R R E (R 2) . B H
B4 AR, R R e R IR R B A 4
FHO J& 15 Bl b 2 @ 2 FloRER, A7 L 32 5
el T AL S AL AR AE P Sl T L T P
L B B H R 1T A B Ll AR 3R BH AR L IX

2 EHENERGNRRELE

EHHE K AR, 5 H KR 63 B %R
Fe3# 2 H Amphiesmenopteran, FE## 5 H 7 A #
W 49 Pterygota, H ¥ # Neoptera, N # W %

Endopterygota ( % J7 i 55,2001 )

E1

KB R Sinomodus spatiosus Wang &

Ren, 2009, [E&,ILBGIRKKRKER S mm, frA&
%5 . TNP -42592, ({}j Wang et al. ,2009a)

Fig. 1

Sinomodus spatiosus Wang & Ren, 2009,

line drawing of holotype, the scale bar is 5 mm,

No. TNP -42592. (copy by Wang et al. ,2009a)
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Table 2 A checklist of Mesozoic fossil Trichoptera found in China

# i Ak 7 AL/ AR
Family Species Citation Locality Horizon/Age
Necrotaulidae Necropsis paludis Hong, 1983 A S 1983 LT ILEE WF 5 Ve 41/ v Ak B 1
Necrotaulius fascialatus Hong, 1983 dE A 52 1983 b K JUIE L4/ ARk B i
Necrotaulius kritus Lin, 1986 MIE W 1986 TP L R/ RAR D
Necrotaulius gingshilaense Hong, 1984 Ut 5%,1984 [t Rl R/ AR T —
o . o . . P S | I e .
Ningxiapsychidae  Ningxiapsyche fangi Hong et Li, 2004 52004 T B[ Y L VAN =Ry
2T,
. . Juraphilopotamus lubricus Wang, Zhao et Wang et al. , . N
Philopotamid: FmT H/p ik
ilopotamidae Ren., 2009 20095 A I ANE VAL RO ity
. . Macropteryx  xiaoshetaiensis Hong et it & 52 1 £ N 2L §
Vitimotauliidae 15 240/ B 1 I
itimotauliidae Wang, 1976 H9.1976 B M EMNIE A/ R
Multimodus dissitus Ren, 1995 fE4<%,1995 b & i SCE /R B — R i
Multimodus elongatus Ren,1995 2R 45,1995 Jfdb 7K 7l B /iR B — 3
Multimodus stigmaeus Ren, 1995 45,1995 b & fl B2 /M AR 2 T — L S

Sinomodus macilentus Wang et Ren,
2009

Sinomodus peltatus Wang et Ren, 2009

Sinomodus spatiosus Wang et Ren, 2009

Gen. et sp. indet. Davis, Engel et Ren,

2010
Incertae sedis Qinquania combinata Hong, 1982

Tuanwangica aethoneura Zhang, 1985

w L. X
2009g At s gpm SUEL S/ W A 5t — I P A
W: L, . N

2009‘“’ A reedem SCEGL MR HE— B
W I R

So0e A Speeqem CHAL/W IR HE— L
Davi l.

oo A STeem /W R T — L
WA EE 1982 HAENT AL/ bR it
Wlaig, 1985 INZIEM AL/ Wik i

T 2 o J LB 3 LR 5k 3% SRS I T 1) 2 2o e M

The systematic position of fossil in the table is based on the description in original papers.

TRADERGAANERMER, 7352 % K
RHEMBICAG ., & IRAR G F Z AR S AT F0
1915 80K B B B 43 N R 200 H Aequipalpia il
S H Inaequipalpia, 5 [G 2 48 AR 46 AL HL T 9
PR T A TG BR 80 % &)y i 30 85 ) P45 f B3 H
B 4y Jy R0 H Annulipalpia A1 5¢ 210 . H
Integripalpia, PfifF Wiggins 1 Wichard (1989) 7
IR G b, AR T H AT S B T A
P AL T A R A R DLUE B AR O
F4 SR AR S A N ER ZBIE v B ) Y A ST AR AT
H Spicipalpia,

SR, A% Hozenthal %5 (2007) X} 5 [ & 4 3
ANE A5 BB A W O TS B0 A TR, A
ORI H Y B 28 AT AT B8 5, R SCER A H
AATREAR—NHRRE. HEA DT A%
FORHE SCHF S A H o2 — R

FEAL AT 75 i, Sukatsheva (1980) # 57 T #i i &

AL B H B & B H Protomeropina,, 2
TR S, 2w HGE 4 DR, o0 E
Protomeropidae, Microptysmatidae, Uraloptysmatidae
1 Cladochorstidae, Fij 3 PRI GE S K4, B
A Cladochorstidae B} ¥ 242 & = 3 i kK ¥,
Novokshonov (1993 ) A &4 Microptysmatidae #
Uraloptysmatidae S [A]¥) 7 44 . X B H A 5
KRG HNIATH: —SEHEH BB H.
SEAH .

Minet 45 (2010) Ay — & B# W H2Z R,
HERN 4 AR AR T EBEAB, K
Microptysmatidae £} Jif B 7{ $2 T} > Permotrichoptera
Ho

W W H M 5 Psychomyioidea i F},
Philopotamoidea j £} . Rhyacophiloidea M F}; 5% 40
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W H 345 Glossosomatoidea Jji F} . Hydroptiloidea j Sericostomatoidea J F} | Leptoceroidea &l Fl, & #
Bl . Phryganeoidea & ). Limnephiloidea g F} . HP SRR AGE AT RRZWE 2,

2 > Ti Ta T3 Iy Jo J3 Ky Ky Py Py Py NlNzR

P, P ;

p—— Lo : Protomeropidae

A D : Microptysmatidae

. ' | Uraloptysmatidae PROTOMEROPINA
Cladochoristidae.
ProrhyacophilidacINCERTAE SUBORDINIS
Xiphocentronidae
Psychomylidae
Polycentropodidae
Electrabertidae ~ Psychomyioidae
Ecnomidae

Dipseudopsidae

Dysoneuridae

Hydropsychidae
Arctopsychidae
Stenopsychidae  Philopotamoidea
Philopotamidae

Hydrobiosidae
Rhyacophilidac_Rhyacophiloidea, 3 __,
Necrotaulidae ~ INCERTAE SUBORDINIS
Glossosomatidae _Glossosomatoldea
Hydroptilidae ~ Hydroptlloldea
Baissoferidae p
Plectrotarsidae ~ Phryganeoldea
Phryganeidae

Phryganopsychidae H
Pisuliidae

Lepidostomatidae

Oeconesidae R
Brachycentridae

Uenoidae Limnephiloidea
Taimyrelectronidae Y
Apataniidae

Goeridae

Limnephilidae G
Vitimotauliidae Incertae superfamiliae
Anomalopsychidae

Sericostomatidae A
Helicopsychldae

Petrotrincidae

Barbarochthonidae N
Beraridae

Antipodoeciidae Sericostomatoldea
Chathamiidae E
Calocidae

Conoesucidae

Hydrosalpingidae I
Hellcophidae

Philorheithridae

Odontoceridae N
Limnocentropodidae

Tasimiidae

Kokiriidae Leptoeroldea A
Calamoceratidae

Atriplectididae

Molannidae

Lgp_goceridae

Z—=IO<»NnTORUIT

B2 EHMEHNEZLER (fj Ivanov and Sukatsheva, 2002)
Fig.2 The phylogenetic tree of Trichoptera ( copy by Ivanov and Sukatsheva, 2002)
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3 AEMEHREEEFEHULASD
BT i K HAFE

T H R b 7 32 AR R 7R A Y 0
W AR S AR I Ah DU R M X BE T K
IR A R ES I N T 4 I S I 3 i
VRN (S IR AN S NI N EA AN N
Pl S X, PR I SR g R Sl kW
MM X DL R orp L B E A L L R
E

FIHAT ML, AT B AER &2 F
B A & B, (B 45 A B 3 & B A 2R 50 H 3
AHHFE(E3) . WE 3 B B A i A B8 EH R
HAAHFRRKREZHEDES =2 A B2 R
B, Hrh# =430 ff, =F4 4 Fh, 1k
Bag 92 A, LD 250 Fh L, 58 =40 285 Fh L, BB =40
DISEBE R £,

B B34 Permian
o0 =84 Triassic
ok B4 Jurassic

3 ZMRERERELZAN
EPEHERRAKAHE
Fig.3 The fossil number of Trichoptera

found in differert geological age

—E2g mE T _s4am 4 SR
Protomeropidae ., Microptysmatidae , Cladochorstidae .
Uraloptysmatidae S/ IHA N — & TRV H, —&
22 H1 , Protomeropidae RpAE FR I H &R K 5 [ L &R,
BT 7R T 3T e B i JZ ( Artinskian ) $¢ & B, T
Microptysmatidae &} H 7E B H 58 ¥l ot . H 3] —
BKRW, & T H TR R R YA 4B
K, Uraloptysmatidae £} 1 Cladochorstidae F} 4y
BITEARZ HT ) Tshekarda Hb X 138 K ] W 55 A
Al .

=g XAOMWH_SEYEHKRT
Cladochorstidae BHF L3 =S 0 K WA K4, HAh
e K4, Bk, 4 A1 8 F} Necrotauliidae | 5 5
A7 gk AHARL B AT S A ik B Prorhyacophidae LA Kl 2%

()55 AT M A BT e o A N HE D 458 i LA
AR IR T H =& 4 Wl py hofF . T A R
Necrotauliidae 7£ 5 >k (9 BF 5% B A Sy 2 H 22 1 3
¥ 5 H Amphiesmenoptera [ 3 T 2588, 2 ML E
W H A H 3[R A

RFL Rl B H R R AR R
—ANEEIN ], Hoh B H R B 2
HA BB . BR TR R T =& 4 0 R 4 MR
Necrotauliidae | §if J& £7 1 &} Prorhyacophidae #1%5{#
A1 W F} Philopotamidae 41, i 47 6 B2 B T H 3]
(ffh — L H AT EH R R oT): 2 0 A
Hydrobiosidae | Jii 7 1k £ Rhyacophilidae , & L) % A4
1% #} Baissoferidae , Dysoneuridae F1 %8 15 1 £ ik 5
Vitimotauliidae . /N7 i £ Hydroptilidae ., #F 5] 7 5
PRE 20 1 18 1 AN 9 [ {8 7 B} Necrotauliidae
KiK. HAl 6 DFRFo3 5 7E 500 & K il
VARG B A0 DU 2R 380 1 DX A7 /0 ik e B

BEL I HELnt i, B3 HE PR RH
LR E T W A, Bl e Ml oA )R
Necrotauliidae F1J7 7 i B} Rhyacophilidae & #f &
iH , Philopotamidae , Dysoneuridae 1 Baissoferidae %§
WA KA AR, H RS A R R
Vitimotauliidae I K B AT, (H 25 52 13X 4> B # &
LA A A7 7E S AT BN R TR BT
— oM R & B oot 2 oA kR
Polycentropodidae . f7 1§t £} Phryganeidae 45, JH; 4 i
£1 18 Bl Psychomyiidae . #¢ 7 1 £ Hydrobiosidae b,
AR XAl A 2R 32 A AR L BR A 46 D
TR My DXL P AR R R 52 T AE M N # Ak R
Hydrobiosidae 3= % F2 il 76 ma 2= BK o

FER(F=42.8ML) HAEREHME
WHEAAA AN BTE SO b E RS 2
FEVE ARGk B g5 ZORE I 48] . Ulmer (1905 ) 75 4 &
WX WA an, JLFES TERMMITA B
W HFRBY T, B T A R Limnephilidae , 17
A1 1R Limnephilidae 7 U8 & B 7 A6 56 74 ¥ B
i T B8 4 B R

4 EPHERALAESEEZ

B H E S 5T s A AR A B O R
RIEM /L, Eskov Fll Sukatcheva (1997 ) A % -
WS EMTHER S B L I, Yt
B0 T A RRSE L X, A R A, B & 4R,
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B A A I BAE AT LA A 08 75 A0 ) S A X EC IR M
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Vitimotauliidae F1E DL A7 18k B Baissoferidae — H
AbAE AL BRI I 4 3 X5 )5 A7 8% Rhyacophilidae il
Dysoneuridae 73 A 2| 4 47 My X 2 f1 % F}
Hydrobiosidae £k %/ 28 #47 #b DX 6 i Ak, J5 R
TR R 5 26 M X, Ivanov 1 Sukatsheva (2002)
WA 2 20 I 30 4 RO i I, X — DT B
MRS B oC IT th kA T B WA Ak, i A ik R
B B
Taymyrelectronidae . & 7 i £l Sericostomidae , /)N £
% #l Hydroptilidae 1 Electralbertidae #H#% H #1 , ¥4
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T A R S B 5T E ik 200 FZ A,
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“EBHMIEH. XHEBHEALAOTRERG N3
AWH: —EBEEH AW H SEA0EH

(2) 5B H R R B PR IEA — 2
PA: B H R 3 AR B 8 NS A 2R AT
2R SR IR i Ay 2SR A A A
fn e o A AT B R 23 28 T AR S K ) AR AR TN
o B U KR E e o R AT A7 o X TR H AR
AORYE AR S % B B S T 3R B L
B RS 5 M o SO B0 K BB Ko A ik

Phryganeidae | Calamoceratidae |

A TG IGO0 HR 2 3 H A A O 242k
FRAE o AHBCHD 7 BE AR B g 2 b Sl ik R iR A 11
SERG L, B 2R oT (g R BB ) 1y %500 HE
fiE 33 502 A A B He b RO AU & LAETE 1Y
7 H 00 " A B R R 2 Sy S BT

(3) B3 H i I8 36 L ) — B AF . 7B
AR YR A | Ivanov Al Sukatsheva (2002 ) 1A S B i#
HER TR -S40, 0 S ETFLH
Protomeropina H1 [ 4 /N F}; Ansorge (2002) 1A h H
IEEY FWEMH Liadolaulius Handlirsch, 1939
AR AR S @ (HBr ), AR Bl H LR
Nel %5 (2007 ) I\ B8 HIJE 56 4272 8 By, i i I
TamL, XTREM, £ _S2 BN 4 MR
KRBT RE W 3 7K 7 3H g g% sg 3
Wiy fove S i, R4 8 &4, —EWHPRT
Cladochorstidae B} 4 # K 48 T, = & 42 i #
Cladochorstidae BFE 77 /K 75 ¥ 30 F1 38 K F] W 35 ok
R, T — Iz R R I IR R A R, o AL
T8 2 M0 vy DA i 1 S ) XD BL A o R Bl ( 2R R A
2004) , Ak A7 ic 55 A3 Bk AR B oz Bl A TE 4 38 R BB
S H AR IR AL AR TR BRI R B, 2 )5 B A 2
Rl B4 53 488 43 T 23 B 9 1R X R 40 Rl o

(4) XF [ — A my o 2K BB R ARG —. i
T Z X5 JE AR I AR 5 AR R A A — S 1
2 5, DR R 23 8 B XS [R] — e fb o A E AN A Y
LA, R [l b 2 (0 e A A B A Ry 2 ) — 4 R, 7
T B A AT AR b o sfe e th B 2 B 42
5140 . Ansorge (2002) 1A N 18 £ 1k Bl Necrotaulius
parvulus Geinitz, 1884 51X —JE T 1Y 8 NF N [E W)
24  N. marginatus Bode (1905) .N. dobbertinensis
Handlirsch (1906 ) \N. nanus Handlirsch(1906) | N.
pygmaeus Tillyard ( 1933 ) | N. bodei Handlirsch
(1939 ). N. minimus Handlirsch ( 1939 ). N.
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(1953) . X ANARE MW (1976 ) % Parachorista miris
Lin, 1976. %5 K3 H Mecoptera H /) B ik Bl
Orthophlebiidae, i J5 Sukatsheva and Jarzembowski
RO NI X —F B 5 B H Multimodus
Sukatsheva(1968) #HZS L, W IH-HEBHH .

AR E SRR X AETHEH R A J7
T A REFE IS T BRI HED, TS 55 BT R
TAEH B AFAE— L B AN A A AR A AR A7 H 2D
1o PR Y TTAR MERA 5, BRI T 20 S A 1Y o A AN

obtusior Bode
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FfF . Wang %5 (2009b ) % B8 Fl-F- 1 0k 2 A
W% Juraphilopotamus lubricus Wang, Zhao et Ren
2009 (&l 4 K 5) 0 H A — B R A7 AR B 58 4F 19 b

4 FiBkFHEBRA Juraphilopotamus lubricus
Wang, Zhao et Ren 2009, By,
CNU - T - NN -2007001, Lt Bl R & 1 mm, ({j
Wang et al. ,2009b)

Fig. 4

Wang, Zhao et Ren 2009, No. CNU - T - NN -

2007001. Scale bar represents 1 mm. ( copy by
Wang et al. ,2009b)

Forewing of Juraphilopotamus lubricus

2A TA-Cuz Cm bCu 1a

B 5 FB%kFTEBAW Juraphilopotamus
lubricus Wang, Zhao et Ren 2009, [53# ,
CNU - T - NN -2007001, [t Gl R £ % 1 mm,
(1)i Wang et al. ,2009b)

Fig. 5 Hindwing of Juraphilopotamus lubricus
Wang, Zhao et Ren 2009, No. CNU - T - NN -
2007001. Scale bar represents 1 mm ( copy by
Wang et al. ,2009b)

A i D R B LARURE 22 3P 0K L B 45 A
R . 5 Ah BB XE Tl AR 0 5 T BB BR
IH R IR DG i s WS, 2L CT = 4 it %
P HLBE 3 i 0 3R e A T Bl B A i
FEHOR s LU B B Ak A7 04 F 5 A A o B A2
SRR R AL Gy K 05T, B LR G
o3 SCHE W) PR A e BB ST B A R .
B 20 Bl H R MU Al A7 R AT 2R S8R AR A0 40 1Y

DRI, Z R R LN, 2 T BOWE RS, [
BIESr T KOV T 34T RG2S, i — 2T E
HHRREBRIMRELT LR

B8 Bt 4k F A7 %+ K Sukatcheva 1. D. £ F &5 &t
SR ERE R
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OE AEYIE A E P2 — D B R o R T 100 mL $ T B R R DN R0 A X AR LT A 2 HY
A TS A Wy T —— B R R R BT T Bt . R S A O R 2w k mUR R R S O, B R
] B 2 2R o A W A B T X R RR TR SR AR o TRT R 2 A T %k T B ARUAERY Bl Bemisia tabaci ( Gennadius) B-
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An improved bioassay method for adults of whiteflies

TIAN Yu-An YANG Xi-Ru LIANG Pei™ GAO Xi-Wu

(Department of Entomology, China Agricultural University, Beijing 100193, China)

Abstract Bioassay is a very important technique for insecticide resistance detection. An improved bioassay method for
adults of Bemisia tabaci ( Gennadius) and Trialeurodes vaporariorum ( Westwood ) was reported in present paper. This
method primarily composed of a cylinder tube, made from a centrifuge tube (38 mm in diameter and 107 mm in length)
with bottom cut off and replaced with a piece of black cotton cloth to do the test. The nitenpyram treated eggplant — leaf
disc, which was proved here to be a good material for the bioassay of adult whiteflies, was laid abaxial side down on a bed
of agar gel inside the lid of the tube. The improved bioassay method described here offered a dependable, accurate, and

relatively simple means to explore dose — response relationships in evaluating susceptibility of adult whiteflies to different

varieties of insecticides.

Key words Bemisia tabaci B-biotype, Trialeurodes vaporariorum, insecticide resistance, bioassay method, nitenpyram

B B 4H ¥y @\ Bemisia tabaci ( Gennadius) B-
biotype Fl¥& & H 4y B\ Trialeurodes vaporariorum
(Westwood ) [A] /& [f] # H #; & £ ( Homoptera:
Alyrodidae) , J& 42 2K 1 A4 5 22 3 du, 76 36 (= L I %
R AR, fGE ™ H (1 7516 55,2001 ; 5k 2 ) F1 %2
J=,2001 5 7™ 2 55,2008 ) AR 4 08 By | 2B R
U AVICER < ) | I SRl AP S [ R SR N
AR LA 2 Aok mLE 2 x5 £ AR 25 R
THi 251 ( Devine et al. , 1999; Bi et al. , 2002
Nauen and Denholm, 2005; Bi and Toscano, 2007 ;
, 2009 ; Dennehy et al. , 2010; Luo

Fernandez et al.

w B H 5 R A B 5 R R TR BT (2009CB119200) 2 4

=430 IW/E# , E-mail; liangcau@ cau. edu. cn
s H 19 .2012-01-17 ,$25% H 1 :2012-02-06

et al. , 2010) , W T HE )T 245 H 4 K — B it
N I8 B A AT AT — B 1 it BE 8 A RO 10 AR o B
i, M P If B ) B0 T Bt by LT 24 1 i
I e BRI AR L
LA, [ A 38 R A I 32 6 A7 by Ll H
A Ot 25 Ve A ) B 00 & O O s K BIL A BE Y
(Rowland et al., 1991; Prabhaker et al. , 1992,
1997; Liu, 2004 ) , [ N £ & M 3505 0/ 08 3= it vk
PEAT By R R T 2 PR A I (2 R RN ORS N SE
1991 ; Jil 1E R A5, 1998 5 X 2 U6 Al # XAk, 2008) , £
6 H BE BB I 0L B8 % B 48 2 A8, DR R AT

AT (Al ) BHBF 4 35 (201203038 )
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