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B OE HRMASEZAAELS RS, 4K R B R R, 2 R R
FebRAEY o A SCIn I T IR AT H A2t se i s, b Klapalek . Navés, Banks A 28wy X 3% 5 545
(AR B A2 T STk [ R As T Ik E R B R 2R BT B0, R E B e S
10 8F, 66 J& . 657 F (AL GBI 31 Fh . FH A1 4 Fh), 295 IR IR 17.8%; FKIE
HEAWFIZE 5 2 E IR 74.7%, HF 1949 @ E 5 1) 70 4R E A RIS S 67.4%, 1AL, X
T W H R A B A0 R Gk B IT T EAE e 3R 2 3 L0 P e H R e 2ok R
KZH 60 Flr, (5 CIFRIZER 90.9%, AETH H TR L TR R T HE 578 [RIEHR| X L
BRI EH AT RGE LTI, EM%T%U%E’JEE% ER. BJE, SCEANT T IREEE H R 2
WFFEAETE B E LR, 5T AR B T AT T R,
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Advances in Plecoptera systematics in China

DU Yu-Zhou™

(School of Horticulture and Plant Protection & Institute of Applied Entomology, Yangzhou University, Yangzhou 225009, China)

Abstract The Plecoptera are widely distributed aquatic insects that are sensitive to chemical substances in water, and
therefore important indicators of water quality. This paper reviews the history of taxonomic research on the Plecoptera in
China, a field in which Klapalek, Navas, Banks and Wu Chenfu have made important contributions to early taxonomic
research. In addition, the species diversity of Chinese Plecoptera is summarized; there are a total of 657 species (including 31
in Taiwan and 4 in Hong Kong) representing 10 families and 66 genera, accounting for about 17.8% of all species worldwide.
Species named by Chinese scholars account for 74.7% of all species recorded in China, and species named in the 70 years
since the founding of the People's Republic of China in 1949 account for 67.4% of this total. In addition, the geographical
distribution and phylogenetics of the Plecoptera in China are summarized and analyzed. Chinese scholars have sequenced the
complete mitochondrial genomes of 60 species, 90.9% of all species that have been sequenced, and have accumulated
important molecular data for molecular phylogenetic studies of this group. These data have allowed good progress to be made
on the molecular phylogeny of the Plecoptera. The main obstacles impeding progress on Plecoptera systematics in China are
analyzed, and prospects for future research discussed.

Key words Plecoptera; systematics; phylogeny; species diversity; research progress; China

#M H (Plecoptera ) FEH, NFRAME . & PR 4 30 SRR O AE L, R HOHE U
WHL; a4 Stonefly 5%, Ferlids, KRR R KZE TR S R Ak, DK R syt /)
BN ORI, A /DRSS AT G AR A SR RIS KA I0E . SRS, MRk AR
AY4RiE ( Hynes and Hynes, 1975; Hynes, 1976 ), -l DU KoK R B — e VEA, R A

*BEIUH Supported projects: [ H AR ARG FEINH (31872266; 31572295; 31071958 )
*#3f IH/E#H Corresponding author, E-mail: yzdu@yzu.edu.cn
WekS H ) Received: 2020-01-12; %32 H Accepted: 2020-02-13



2 4 FEFIN: PR R R ARG T - 285 -

BRGTEEN—FOKER R, FIHE L2
Fita i &kt (Hynes, 1976; Ward, 1992; Che
etal., 2013 ), AN, ZIER BB Z MR
Z AR K I, I BN K B4 S i SO
BONBUR, & —RHEAK B RAE, W
PR FH B EPT ( Ephemeroptera B78i7 H |
Plecoptera f### H Al Trichoptera B H ) 7Kl
My = Kk RHEZ— (Morse etal., 1994;
Rosenberg et al., 2009 ), K, FREZER R
I REEEW T BA BRSPS

H T k083 H R AR R Rk LAt 5
KRB _EXA A, (B A TARFER . ddt
X b IX (1llies, 1965; Zwick, 1973, 2000;
FETIN, 1999 ). H T3 [ T 5 3 4y b 2 X R Ak
1) B A B DA SR 5y L RN 2R T K 3l 4 e B
X, PR lE o F 5, BT RIRE B E R
HIX R KRG EAS , Al AR S i
2R ORI 5T B A T A 1) DX Sl P EOR), L RE TR Ao
IR EE W R A IR 55 A SO IR [ s H R
ARG AW L . B AT IR DL AT
TEW) FZ R T 845, TR AR A5 AT
JEH,

1 RERHHE 57 LKA F E BB

L1 RERBENFASETR

1.1.1 NEFENMR  HEEA N H
22 Klapalek (1901 ) i85 1% H o 1) 2H—
MEW R, RIS 94 Filchneria mongolica
(Klapalek), ft 22— 1 38 5 44 H 43 ol
N BEIEAb SR E 2 T IR E ) 41 Fhidse d
(o 5 B e Hge Ak, 3R EA A )
(Klapalek, 1901, 1907, 1912, 1913, 1916,

1923 ), 7340, VHBEA & 2 WKH 2532524 5K Navas
T 1911 T EHGR R Fh E R A, Z 51
20 tit4d 20-30 FAHHIRE S TR A RE K E
@A (Navas, 1911, 1919, 1930, 1934 ), {H
T H TR . XM ER, i—fh2k
E e AT IE B R e MR AL R, H AT 80RIA
M4 22 F, A, SERE%2 Banks 7E 20 tH4D
30-40 A4 TR AR E (GG IE LX)

() 18 Fii# B (Banks, 1937, 1940, 1947);
20 k2 90 4FAUE 21 HE2ew), Bk OB AR
YR Sivee T phal 5 HAD =% (fufEh
2 ) LR &SR T E s 36 Fh, i
AR, KIFA A SR AR Y Muranyi 1815 3 E
EHEGVE, AT EBEA 23 F, b BT
FEZ H5RE B H RO INEEE . R
Z ., W REN I ERH H RSN E A A
34 N, EAFCFEEEEH AR 210 F (4
15D BUE K K I WA A E AR ), H
Hr 45 FpE S EEE SRR R (£ 1), 75X
SLHNE =, Klapalek, Navas £l Banks %5 A
() A XT3 A0 4 H 2 RS0 0 A ke 3]
TR HESIE

112 PEZFENMR WNRATEERT 1926 &
TP EEE AR L, TR
¥ Amphinemura sinensiss (Wu ), )5, fAE 20
20 30-40 4RI (1 1388 H 23 264 T IR AT
5, RETRKEAMERILSC, HALL 1935 4F
b E R H 44 5% (Wu, 1935) J 1938 4R 5%
HEH) (HhAEtERR ) ( Plecopterorum sinensium, a
monograph of stoneflies of China (Order
Plecopera) ) e J & % o ABATX LEBERHMTY I 4
AR H o B0 275 S0k . Ak, i
IBAE 20 HHEZE 30 AR 3 56 [ 35 By 48 B 58 il H
Ui P. W. Claassen (4% (1939 i) 8t B i
FAE H B H 44 5% (A catalogue of the Plecoptera
of the world ) ( Claassen, 1940 ), “Aiz-HiF|H
WAEH T k. 20 g 50 4EARE, T4 R R
KL, BB AR 63 H o 8o TAE— v
Wr, EF| 1962 4EA KK T “mrEY M
WHHE” WIS 1973 FNERT H—i
BAE R E R, B B A A
WEABHE 2 MABE, 146 DAGFD (ALHE
5 Claassen B 1EM 15 Fl) (£ 1), RIHEIIZE
T AR H A TSR TR DTRR ., I
Hh, Rt B2 T R s H B R 2k
W9 TAE, fhifida 4 Teidd 2 J§. 8 #h
(Chu, 1928a, 1928b, 1928c, 1929); M5,
i) 7RG Ji5h, BIEEBIRBE
1E 1947 i E i il g Styloperla ) 2
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AFh (Chao, 1947 ). 7E 20 {42 30-40 4F18, H
T ZAZ A TAE, (3R E W H 2
A T F e i KT

B2, AMaiEEEENIE 17 4
(1973-1990), [ XTI H B0 58 JC A RIHE,
il 6 [ 9 45 H A3 2R 58 A TS RIR S . 20 1
70 90 F, MERBEEEEELERT A
TG AR LR ENEERE RN 2 R
W2 (BERMZE, 1990a, 1990b ),
FOHF S T Y R B 2T it
Je, TS Z R H 2850 17 F,
WESBHE 1BE . 35 8l (£ 1), 1o,
20 t22 90 AEA S, FERISEEIAE T T, T
T T A X E R H o R T R G
(KT, 1995, 1999a, 1999b, 1999¢; 2000a,
2000b; FEFHNFIESE, 1998, 1999; FkTFM4%,
1999; Du etal., 1999), #EA 21 e, e
RN T P #2557 T — A A A
T H B IERFST , INZ AT AR 2% A BA B i H A
AFRSIAESE, e T B AR E R 5 53 280058
1) 3 AN BN, % #E 2 36 E 6 H 255 2 1
BURIER

2 RERBEENXARSKMARIR

21 MASEMHR

Hii, &ttHCHme#E 16 B3 690 4 F
(AELFE 247 K45 ) ( DeWalt et al., 2020 ),
T3 FEAE R S b B X A BB, W)
PR , Btk E S R H 10 #.
66 J& . 657 F (FEHIEHIX A 31 Fp . &
WERERATECX 43 A 1) 4 F)( Wu, 1938; Claassen,
1940; Illies, 1966; Zwick, 1973; Sivec et al.,
1997; ¥:FM, 1999¢c; Dueral., 1999; #%5E %,
2015; #5E F12= 103, 2018; DeWalt et al., 2020 )
(R 1), AT ICRFIZER 17.8%. fECIC
SRR ER S, i 2R A AR 492
Fif, Ho 45 #h5ESMEESEE S DRSS
FE R RN P O SRR 2R 74.7%. LA, 7E
PR 1949 5 Y 70 4 [R], 3k Fae 4 1
HE® 443 F, H2EEICHED 67.4%, LIk,

KEHFRCREH A RR 108, 23 /8.
31 A (X EXFUTE 4 , 2006; DeWalt et al., 2020 ),
Hp 3R E# (R SINE2EGAF ) €4
AP 30 Fl, R T SRR 20 22 20-30 44K
R 5 FAh (Ping, 1928, 1935), HAH 25
PR 1949 FHEE UG TR, DL B Seffsy
RO 5 TR E R B B A S TAE %5
TAERIEZ ) SRR AN 43

2.2 HWIESHHR

KLk, TR E GG H B A B0 K&k
Vb EE2E Y —ELJC AR, ELF) 20 AR,
FETPIHAENA B X — SR A 7% o A 17
H X R A SR T, AR T8 A D TR
Xof r [ A H AR B A ERAE R AT T A
ST, B TR R R R R R YR K e
H X — BB CEE M, 1999b; FETHI4E, 1999;
Du and He, 2001; F:F ARG, 2007), FExf
BT 4l XA A 1 R BB KSR B B R
( Leuctra )4 e SEF0 5 73 A 1) 3% ] R g 15 15 422 it
FIRFIESEAT T 48T (885 %, 2012; Du and Chen,
2016 ); [RAIAFIAXT RS H IR -5 AL T T4
DT CHEFM, 1999b; B, 2018 ),

3 REREENRGEAXBWHRINK

3.1 REBRHSLNEEEAHUF

Bl 3 A2 HoR R, R P H,
RPN, 20 Fhric g TR RS
KRB . fEXESFhricHt, %R iERNA
HA 5/ e EeRg . JLPAREE R s
o FE A AR, B 2 TR R
S 3]

& K244 Stewart Fil Beckenbach (2006 )
WFIEERTH —-TEMEHR KR Pteronarcys
princeps BELRAIEH A (JFHF 2016 A
Aii )o FEIE Elbrecht 4% (2015) A6 75 =4
W H R R 2R AL R ; 2014 4, fET
MMHIBNE R AF T 2 FhrrbE R E R R e%
FiRFER 2 ( Qian et al., 2014; Wu et al., 2014 ),
ZJa, . fEE, LE. B A EIE T
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W H 16 BF. 66 Ry LR RSB A H, Hrh3k
[l 2 (E2EA 8 A T I A KA 7 JH ]
BA) MR 60 Fh (9 Fp5 EAMEE G ), TEEA
K FH AN 2 T, SNSRI 2227235 25
SET 1A (R 2), PEZEERH AR R4
2RI TR 21 B AR R T o T R ST, Wl
A T SR AU H > T R G BE T
Senh

32 FREHAERARHRFMAL

M AREAN RSN, BRY), ZEik
( Polyneoptera ), & #rflZE B A b H ok i >k
A —ASAEXT G B, 1 H % B SR A E
JUAFEFRATAE Y SZ 85 (Zwick, 2000, 2009).
R TIE A2 06 H R TR 2
EZ G RIS LS AERSRER GBS R RN IS
FZ T (Crampton, 1938; Martynov, 1938;
Henning, 1953, 1981; Bitsch and Ramond, 1970;
Kristensen, 1981), A /D¥E3 A 5 & H
fi%i ( Rasnitsyn, 1976 ; Rodendorf and Rasnitsyn,
1980 ). BfiE 7 FEIGHINI, BT Fhnic
TS EAR M H R A R IGEW H 45
Wz, BRI ERIA BRI (Liv and
Beckenbach, 1992; Burmester et al., 1998 ; Flook
and Rowell, 1998; Wheeler ef al., 2001 ; Rasmus
et al., 2002 ; Terry and Whiting, 2005; Yoshizawa
and Johnson, 2005; Trautwein etal., 2012;
Cameron, 2014; Misof et al., 2014),

$1Ie o7 e A ES ke = A e I TN TR A o2 RN
SEHEE AT H RGE A PRI ( Zhang
and Zhou, 2008; Xie et al., 2009; Qian et al.,
2014; Wu etal., 2014; Song etal., 2016 ), N
Wu 4§ (2014) 1 Song % (2016 ) AFFEMZE
5 H A Z 50 T S5 R A 2, R H
HEBHNBEGRRRI, B2, HEHNRS
HIAATHSR AR R I i, A7 W B4k 2 4l 1] 5
AT AN 01 B HEA T R Z IR BT 5T o

33 REHMRRLEWR

EFESFENEHNEHSHAN TTRAERE
itk EANC A2 MR #GE ( Tillyard,

1921; Ricker, 1950; Illies, 1965; Kawai, 1967;
Zwick, 1973, 1980, 2000, 2009; Nelson, 1984,
1988; Uchida and Isobe, 1989 ), 7EEN, fT
M (1995, 1999a) R SCF oA i Xt AL 18
MR RGEK T RFZMAT THILOIE, 508 T4
JBZIARGEKE RFR X WREENICE 15
RPN E RS kT RMRE . X7
MIBIFFEAT 2 B B B B 55 38T, A Ttk
) |8
AR, WHAFARIC, RN 4ok
RIEHH AT R B RSB HREORRZ
( Cameron, 2014 ), 5& TIE R0+t 09 w3
HRAMITRGE AT LCA — LRl
( Thomas et al., 2000; Terry, 2004; Weiss et al.,
2012 ; Mynott et al.,2011;Davis, 2013 ; McCulloch
etal., 2016), XLEHFFEXT T v H =g oo
RGO FRA T I TR E 25 eI 346
W H B R GO AR SE R 2 1 BERE T, xR H
W53 F RGO T Mt 7 RO AR, 7E4R
W H B R RS R T KR T IR T84
[HF 52 SR ( Chen and Du, 2017a, 2017b, 2018;
Chen et al., 2018; Wang et al., 2017, 2018, 2019;
Cao et al., 2019a, 2019b; Ding et al., 2019; Shen
and Du, 2020) .

4 RREE

Wt ZAE A A, REWESHH R R L
FEME 5 o (H TR B AR X R 5
AR SN A, Iz A R A A M XA P, iR
FEZRACH X | 5 e i T L Dk DL K 15 7 25
X JH A R R 55, DR I TR SR A P 2 i
WAPA, R Cids 23 J/. 275 F, X
BE7JE . 191 F, I REERHRAE EEMGC S 1 A
2 Fy RESEOASGDRBRAMNE A ES T 31
(R 1) o Mehh, BT EEHERARIZEHE
AW R R, AR R A 2P A B TR ) A [
( Harper, 1976; Hynes, 1976) , T 4%
RIS AN [R] G0 SRR AT R A S
FEAEA P F AR AR 1L AR i X
WA P ), BOFRA4E (Winter stonefly )
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