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Abstract: Both the species diversity and distribution pattern of the superfamily Acridoidea of the suborder
Caelifera have important contributions to understanding the local biodiversity of the Baiyangdian Wetland.
This research tries to study the species diversity and distribution pattern of the superfamily Acridoidea within
the Baiyangdian Wetland and test the feasibility of DNA barcoding in species identification for this super-
family. Sequences of the cox1 gene were obtained from 97 individuals of 21 species of the superfamily Acri-
doidea. Phylogenetic, genetic distance and sequence difference threshold analyses using the Neighbor Joining
(NJ), Automatic Barcode Gap Discovery (ABGD) and Molecular Defined Operational Taxonomic Units
(MOTU) methods, respectively, were performed for these and the 25 additional sequences of 10 species
downloaded from GenBank. The results indicate that there are 34 species, 23 genera, and 6 families of the
superfamily Acridoidea insects around the farmland, dam, and grassland of the Baiyangdian Wetland, in-
cluding a new-record genus, Euchorthippus, and three new-record species, Euchorthippus unicolor, Atrac-
tomorpha psittacina and Oxya japonica. The DNA barcoding technology therefore is very efficient and help-
ful for identifying the species of the superfamily Acridoidea, although the morphological approach is still
playing a key role in the species identifications.
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Table 1  Species checklist of Acridoidea from Baiyangdian Wetland with the specimen information
R &4 fh4 SRAEEH AT AR A]
Family Genus Species Collection location Collection time
WilE Rl Pamphagidae  ZK18JE Haplotropis S8 Haplotropis brunnerianaa
HES e R g J® Atractomorpha 4110 Atractomorpha sinensis FH Zhaili 2011.8
Pyrgomorphidae BEAY Cuigongdi 2014.9
KF4H Dawangzhen 2015.8
K XA Dashuliuzhuang 2015.9
Wik 518 Atractomorpha psittacinaske E Songzhuang 2015.8
WIFET Yangzhuangzi 2011.8
#JEIT Zhaobeikou 2014.9
A it Atractomorpha sagittaris B3 Nanqudi 2011.8
KW XIE Dashuliuzhuang 2015.9
%4 Duancun 2014.9
KgifiE Atractomorpha lata P&k Quantou 2011.8
AR Cuigongdi 2014.9
WIFET Yangzhuangzi 2011.8
KM Songzhuang 2015.8
BEREEFR] Catantopidae FHiEJE Oxya HAHZIE Oxya japonicak FEH Zhaili 2011.8
KF 4 Dawangzhen 2015.8
%A Duancun 2014.9
rhEfEEE Oxya chinensis P&3k Quantou 2011.8
B3 Nanqudi 2011.8
KM Dashuliuzhuang 2015.9
JEREJE Hieroglyphus — BEffJEEE Hieroglyphus annulicornisa
Fii&JE Chondracris Hi#E Chondracris rosea roseaa
WIS R Patanga HZA#%i8 Patanga japonicaa
EWiE)E Calliptamus A8 Calliptamus abbreviatus M7 Yangzhuangzi 2011.8
L Zhaobeikou 2014.9
KF4H Dawangzhen 2015.8
FONIEJE Shirakiacris KW ZE AR Shirakiacris shirakii F i3 Nanqudi 2011.8
RWXIF Dashuliuzhuang 2015.9
#XJEIT Zhaobeikou 2014.9
POl Oedipodidae  KiHJ® Locusta ZRAE R HEAKE Cuigongdi 2014.9
Locusta migratoria manilensis KE4H Dawangzhen 2015.8
XL Zhaobeikou 2014.9
RIE Songzhuang 2015.8
ZEHRJR Gastrimargus — mBEZEME Gastrimargus marmoratusa
RIS JE Epacromius KRS Epacromius coerulipes A} Duancun 2014.9
Bt O Zhaobeikou 2011.8
HAE Cuigongdi 2014.9
/INEWRJE Oedaleus BN KE 4 Dawangzhen 2015.8
Oedaleusinfernalisinfernalis Ui A Duancun 2014.9
B3R Nanqudi 2011.8
HEAKE Cuigongdi 2014.9
TPN/NEEE Oedaleus asiaticus #HF Yangzhuangzi 2011.8
Fa 2 Nanqudi 2011.8
A Cuigongdi 2014.9
L Zhaobeikou 2014.9
U4 Duancun 2014.9
TR JE Celes KAl Celes skalozubovi akitanusa
PelidJE Trilophidia P Trilophidia annulata BEAKE Cuigongdi 2014.9
B4t H Zhaobeikou 2014.9
¥HF Yangzhuangzi 2011.8
SR JE Aiolopus EREGLE  Aiolopus tamulus H#AYE Cuigongdi 2014.9
KF4H Dawangzhen 2015.8
#BJEIT Zhaobeikou 2014.9
MiFET Yangzhuangzi 2011.8

FyiiteJE Bryodemella

LS Bryodemella tuberculatum dilutuma
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F1(EE) Table 1 (continued)
R4 J& % T KA R SRAENT ]
Family Genus Species Collection location Collection time
4] S et HiiSis)E Pararcyptera 97 i iy s
Arcypteridae Pararcyptera microptera meridionalisa
A & Arcyptera AR IE  Arcyptera coreanaA
4fEsJ& Chorthippus HIH4ERE Chorthippus aethalinusa
/MBS Chorthippus fallaxa
Jb 774 Chorthippus hammarstroemi A
@4l Chorthippus dubiusa
A4 Chorthippus albonemusa
te b AfEng
Chorthippus brunneus huabeiensisa
A J74fEIE  Chorthippus intermediusa
5T 6 5)IUE Euchorthippusunicolork  Z€H. Zhaili 2011.8
Euchor thippusk FEAKE Cuigongdi 2014.9
KFE4 Dawangzhen 2015.8
I £ e R ) 0 gy i
Acrididae Mongol otettix Mongol otettix japonicus vittatusA
SR Acrida HHAESI IR Acrida cinerea F 32 Nanqudi 2011.8
KBXIH Dashuliuzhuang  2015.9
KFE4 Dawangzhen 2015.8
FEAYR Cuigongdi 2014.9
FEH Zhaili 2011.8
B8 Gonista Z B8 Gonista bicolor K Cuigongdi 2014.9
KE4 Dawangzhen 2015.8
FEH Zhaili 2011.8

* RN AVEIEIE I EIC R R, AR SCHRIC AT A RE S A, * indicates the new record genus and new record species from Bai-

yangdian Wetland; A indicates the species which was not collected in this study.
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Fig. 1 The collecting localities of grasshoppers from Bai-
yangdian Wetland
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IUAEA J5 LA .28, 2 B8 Tamura 1 Aotsuka
(1988) I J7 i B RiAR HEAT 73 B8, R = 3 PR B
(Aljanabi & Martinez, 1997). Ma%5:24i# /77%:(Ma et al,
2009), JFLRA AL = 2 FRMA T IEImtDNA,
SRIE B T20CUKFERAE S -

1 FI DNA 2% T2 65 51 90 L3l 51 ) 5-TTCAA-
CAAAYCATAARGAATTGG-3'; T iif 51 ¥ 5'-TAA-
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657 bplt) H 1A B, F40 pLIJPCRK %&: 10 x Buff-
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ul, 514 BRI N2 pl (10 pmol/L), HAR
DNA 4 uL, ddH,O 25 plL, Taq DNA polymerase
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1.4 HiESH 14 J& (Euchorthippus), #ric &l & 5 JIUE (Euch-

141 HERZELER

{8 FH Chromas 144 WL %2 7 1) 6 B Joid &2, o) 44
BRI — AT N TR . SR 0 [ it 2 22 BB B &
WEETTT AN BEAE R T RS, U EE T A T 4 B AN Y . &2
BEXH ) %1 F Clustal X (Thompson et al, 1997)#44:
HEAT 2 5P 51 LEN 23 # - SR JE M FHMega 6.0 (Tamura
et al, 2013) % 4 LA Kimura X{ 2 # 5 & (Kimura-2-
parameter, K2P) (Kimura, 1980)XH 442 (Neighbor-
joining, NN)IJEE RS B, LLHASWE(Tetrix japon-
ica) h122% RIS PP FUA T 9 At o A FH 1,000 2 Aer il
fIBootstrap {5 iE At b &5 s ) SCRFZ
142 FRABEEEHITTE

i FHABGD (automatic barcode gap discovery)
A (Puillandre et al, 2011)3& 1845 P2 X AL A 3E
7RGy, A —HFEARBE NI B AR
f) 2 ] 271 1 fasta ST A 78 2k 4 58 # ABGD I i

(http://wwwabi.snv.jussieu.ft/public/abgd/abgdweb.html),

N ZE 050 AEP (prior intraspecific divergence) N
0.001%0.1, fH/MHXFgapFE EEX (minimum rela-
tive gap width) 1.0, SR G FEALI > 45 R 5 OB
478 G BT EUAL
143 FIRBREHRITSHE

i 25T 7 91 22 5 (N DNA 43 2K 1 U7 7%, BIER]
FH coxL 7 81) 1] £} 22 S K 48 58 731 AT AE 7 2K Bt
(molecular defined operational taxonomic units,
MOTU) (Floyd et al, 2002; Blaxter et al, 2005), J¥%l)
22 5t/ T8 E BE AR A X 73 31— PSMOTU H,
A (A BRI 1) 3% B 23 7 A2 AN [B] T MOTU &Il 73 &
R, KGRI T 247550 2 5 BAE AT 70 A, e
BRI 73 25 5 FUR A8 %5 58 45 R AT LB COR
W, 2014).

2 “#R

21 BTSRRI

Wt R A CRES BE, AAIEAE
VE IR LR AR B e SR B bR A6 R 28 17F43,000
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1,8004 5 . Ziar AL A A MG K, HEFE
R Hb e SRR R e R 23 /8345 (R 1), Hb A
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orthippus unicolor). 4% /1% (Atractomorpha psit-
tacina) fll H A< 5 1% (Oxya japonicay) .
22 BHFEREHE SN ERRS MBI

HH T VU W K 3 2 6K 2 B A AN
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A, AR AR ME R I . X BT R A B A
HATGETH R, MR ) A A A LAy R
HH AR L SR 3R L BRIV L FE N . FEAR &
NG T E AR LSNP 3 S N
(Trilophidia annulata). £E& 708, Mk b, A%
AN PN R (Oedaleus asiaticus) . i 22 #3108
IR ARG A8 5 IR & [l 4 AT L 2 A 2R N
FLAUAE . NI s, N /N
J R | K AR S R — 1 BL S (Gonista bicolor);
TEVE T4 55 I 5 A1 3522 1A 28 g R B AR L RS A7
WEL HARE., RN, WINEE, AR
LR R AR
23 RGELXEWHRESH

AR TR B T E P VE R HL R 1350 (4 &
i Atractomorpha sagittaris. K& fI2A. lata.
s . =05 T P bR A sibn A b, Rae
PRI R EXDNA ST« T ABET 2 (1 780 LA R
ML IR R 1R E S 97 MR A R REARDNA,
8§ FIDNA 2 T2 51 W) 3k AT PCRY™ 1Y, 2857 #1172,
AR RN 25K N657 bpHcoxL 51, 44
J% % 100%

53 4h, MGenBank T #6 )& 9Ff i 01 A 41
H AR HE ficox U741, $E255%. 4RIk L1225% )7
IR EEINTI R GRK BT H 250003, Rl ik
THABH > S EAEEBAR, AR EAE K
60%) AT T A RmEE, RN K2R 8RR
HY: 72 WS CURE A R Sk ISR 0 3 A A7 SR O — S
Jegr th, BEERHE HARS AN R 2 AT 0 3, 1%
ARG A REANTIE QBRI 0 R B KR R
XTAPRBY T, B 7R AERIE . HOARRREE . R
ZENE | A AR M RO $7 M AR B ST I — S,
FAm 260 M (B0 35 SN LE N ) 2 38 LU = 1) LA
STy 32, R H coxUF 41 mT DL FR R B e it AT R
LT o
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Fig. 3  Automatic partition results of ABGD in 122 samples based on prior intraspecific divergence range of 0.001-0.1
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Appendix 1 DNA barcoding of Acridoidea sequenced in this study and downloaded from GenBank

e RAEH SRAEMT[R] GenBank & 3% 5

Species Collection location Collection time ~ GenBank accession number

SR8 Haplotropis brunneriana* AEE 8 Yuxian, Hebei 2009.6.23 KY199445; KY199469; KY199471;
KY199472; KY199478; KY 199506

A Atractomorpha sinensis™* ¢ Baiyangdian Wetland 2011.8.16 KY199438; KY199458; KY 199507

Wk 708 Atractomorpha psittacina* FI¥#JE Baiyangdian Wetland 2014.9.15 KY199453; KY199485; KY199501;
KY199510; KY199515

KA Atractomorpha latays HM180485; HM180484; KF966613;
KF966607; KF966602

HAFEWE Oxya japonica* HiiE Baiyangdian Wetland 2014.9.15 KY199434; KY199511

HHAEFEE Oxya chinensisvs KC140004; KC140003; KM362658;
KM362657; KM362656; KM362562

PEAIENE Hieroglyphus annulicornisys KC140006; JQ301453

K& Chondracris rosea rosea* WiRE PR Huaihua, Hu’nan 2010.8.26 KY199441; KY199481; KY 199484,
KY199489; KY199497; KY 199522

Fi M Calliptamus abbreviatus® H¥#E Baiyangdian Wetland 2014.9.13 KY199437; KY199460; KY199467;
KY199483; KY199519; KY 199521

KM FE AW Shirakiacris shirakii* Hy¥JE Baiyangdian Wetland 2014.9.15 KY199439; KY199442; KY 199446;
KY199474; KY 199524

R KIS Locusta migratoria manilensis* M Baiyangdian Wetland 2014.9.13 KY199448; KY199525

W4 Gastrimargus marmoratusys EUS513373; EU527334

KW Epacromius coerulipes*® H¥EE Baiyangdian Wetland 2014.9.13 KY199443; KY199504; KY 199529

W R /NG Oedaleus infernalis infernalis* [¥:7€ Baiyangdian Wetland 2014.9.13 KY199436; KY199450; KY 199464

WIH/NEEW Oedaleus asiaticus*™ H¥FJE Baiyangdian Wetland 2014.9.13 KY199447; KY199457; KY 199487

RARBUE Celes skalozubovi akitanus* AEEFEL Yuxian, Hebei 2009.7.7 KY199468; KY199509

JEW Trilophidia annulata® H¥:UE Baiyangdian Wetland 2014.9.15 KY199440; KY199451; KY199462;
KY199476; KY199491; KY 199517

THREREE diolopus tamulus*® V3¢ Baiyangdian Wetland 2015.8.10 KY199433; KY199475; KY199488;
KY199499; KY199505; KY 199514

e BU i VT AbEf B Yuxian, Hebei 2008.7.5 KY199490; KY199495; KY199498;

Bryodemella tuberculatum dilutum* KY199512; KY199513; KY 199520

55 3 7 MJLEFE Yuxian, Hebei 2009.6.23 KY 199444; KY199459; KY199461;

Pararcyptera microptera meridionalis* KY199463; KY199466; KY 199492

A S Arcyptera coreana* Wb H Yuxian, Hebei 2009.6.27 KY199482; KY199486; KY 199500

RN Chorthippus aethalinusys AY738350

NN Chorthippus fallaxvs KC261384

LT74ENE Chorthippus hammarstroemivs AY738353

HEALAENE Chorthippus brunneus huabeiensisvs KC140092

RITHENE Chorthippus intermedius*® W AbEF . Yuxian, Hebei 2009.6.21 KY199452; KY199455; KY199456;
KY199477; KY199494; KY 199503

FO 5N Euchorthippus unicolorys KC140089; KC140088; KC140087;
KC140086

ZBNSE Mongolotettix. japonicus vittatus* LR EL Yuxian, Hebei 2009.6.18 KY199454; KY199465; KY199496;
KY199518; KY199526; KY 199528

HHAESISIL Acrida cinerea* H¥fJ€ Baiyangdian Wetland 2014.9.15 KY199435; KY199449; KY199470;
KY199473; KY199523; KY 199527

Z AW Gonista bicolor* H¥JE Baiyangdian Wetland 2014.9.13 KY199479; KY199480; KY199493;

FIAWE Tetrix japonica¥s

KY199502; KY199508; KY199516
NC_018543; JQ340002

*FRARA A HTINE FIDNAZIBAS TS, Yo 275 M GenBank N 2 HIDNA IS TS,

* indicates the DNA barcoding which sequenced in this study; ¥rindicates the DNA barcoding downloaded from GenBank.





