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Comparison and principal component analysis of male genitalia of
12 common species of grasshoppers in Xinjiang
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University, Urumgqi 830052, Xinjiang Uygur Autonomous Region, China )

Abstract: To accurately identify the dominant locusts in Xinjiang grasslands, we described in detailed
structural characteristics of male genitalia of 12 common locusts in four families, ten genera and 12 spe-
cies. The study summarized genital characteristics in genus and family levels, and analyzed the nine
male external genitalia indicators with principal component analysis (PCA). The results showed that the
basal valves of male penis of Oedipodidae were wide and round, while those of Arcypteridae were petal-
shaped. The PCA results of nine male external genitalia indicators showed that there were two principal
components (the first and the second principal components) whose characteristic values were above
1.00, and their total contribution rate was 88.10%. The main components of first principal component
were the distance between the posterior projections, the bridge width and the relative position of the an-
corae; the main component of the second principal component was the length/width ratio of the phallic
complex. The main features that distinguish the male genitalia of 12 species grasshoppers were the dis-
tance between the posterior projections, the width of the bridge, the relative position of the ancorae, and
the size of the phallic complex.

Key words: Oedipodidae; classification; Arcypteridae; phallic complex; epiphallus

FEBTH « PRI 2 % 51(2019F Y 100403)
* il {5 VEH (Authors for correspondence) , E-mail: rjlinsect@163.com, 782122497@qq.com
ek H 1 : 2020-11-17



188 (i A7/ AR S 484

HEPESMA 5 % 2 B o2 rh oy FE B IR 2
—, PRI BRARD O RS 1 HL AR S (BRIGEZT, 2000 414
T, 2013) 5 T X I AURR (FRRT 22,2004 ; 2 5iE
FEAE, 2013 A EERIBA 55 ,2003) o 3 [/ 27 T Xt
3R 13 )E 31 Ak B (R iR S A B AR TRFST L4
Bt JiR #52 R} Catantopidae ()4 12 J& Chondracris ( 5N
2,2002) | U175 45 JE Pseudoptygonotus . 1oL 41 13 &
Conophymacris (4 FEMEFEA T ,2003) | I3 18 E
Caryanda (1 EEREA B ,2004) 5 &5 12 & Fruh-
storferiola (VLN EE 55, 2004) 2 WIS E Calliptamus
(fE4 85 ,2013) , M3# LR Arcypteridae 9 4fE 1 J&
Chorthippus FIFTHE & Ceracris (B B % FlHE KR,
2004 ; 5K, 2009) , BEAILE} Oedipodidae 45 15
J& Angaracris (FRF 2% ,2004) /N8 E Oedaleus i
18 J& Bryodema . 53 ¥iM& J& Bryodemella (% F >% A1k
KR, 2004) F1 K& Locusta(KFEETSE 2013 )45 ; H:
HCE KRS Calliptamus italicus F1EARE S Cal-
liptamus barbarus 3 4EE /R B IR X (TR FR BT )
0 A B R RS (fF 4 855, 2013) o HEMESD
A BE A R AE s W ORI o X R ) T B L
H R 5 587 50 B i DL b o 3 oy Rl 28 A1 A i
ARRRE A HGE EE /D o [RIE, W H b A o A 25
S T AL o R R W A A . — (L E AL BE
MG, 2020 X 58 4E 55, 2020) , 3K Sz e 7E 8 v 2 5 %
BER Z e = i A A ]

F ST oW EE AR R A DGR 1 —Fh 25T
gtk B D BU LA F 00 et 7R 275 f )Y
P EREEFA) (A AT IR ,2003) o HEMES MBS
FHELESTS 7 A H B S A 1, 1 B R T
Mo b e E S A B 2 RRIE AL (KN IN (2009)
W5 T H BT Ceracris nigricornis Fl K A 1712
C. nigricornis laeta 9 H B FETS A, B TMELLITAS
Wt R RSP AR FE AR IR ] 25 550 DR HOAS A O Tl
Ha bt AP AR B ) SR ], % i e i 12 e
MR AN A SRR T FE RS, [RIR e H
HAZ GRSE O M ahrti AT A , LABFAff e e e
PESME AR TERFR AN B KB e 25 5 ORI &
BT AT R I B A A FE A 9 S FE bR A A E] 22
S, DU R DL B v S N2 Biin f it
ZEARYE

1 HRE T

1.1
P U b IS Calliptamus coelesyriensis

S/NZEME 24 U B Oedaleus decorus decorus Jiiy
WA Sphingonotus salinus A1 R ENE Sphingono-
tus maculatus petraeus . IR R G5 24 W Fh Bryodema
gebleri gebleri 5 i 15 Bryodema gebleri mongoli-
cum MM QI Locusta migratoria migratoria i 34
I8 Oedipoda caerulescens [/ iKW $8 24 WA Staurode-
rus scalaris scalaris £INE 8 SIS Dociostaurus kraus-
si INKRELIETE 2 W FH Notostaurus albicornis albicor-
nis FTPEAA )V 0558 24 W Fh Gomphocerus sibiricus si-
biricus 3£ 12 Fp IS B 2013—2014 4R H1R [ B
F 2 1 g 1L R BRT Ay 28 W] AT SR M, Y EHELTE 75% 1)
LTS

TR B AN A i F R 2208 7= A 2l
Motic 2006 AL . f5% , Motic Images Advanced
3 28F IR RS, 22 e Bl IO AT PR A F]
1.2 FHiE
1.2.1 Ak sh A 78 3569 ff3) Fo b PR

BEA TR RN (L 1IN 759% S BE R T BT S
FHI BV ER B BT B R SR B 2 5
PEPHEE AR E T4 2% KOH R R A/IMAE &
TR A 30~60 s, REREE RINLAHS RIS , FHIE K
e 3 U A B ELE TS oA A BEE LA W B 52 LA E D7
EHZENASERTER . B EIE RS SR
BT AR s T 40 B, Al Motic Images Ad-
vanced 3.2 BUF UG FR Ge 0 AT IR B Apm e fig ) I
D7 40 S e
1.2.2  F847F09L A &

Froe IS AR E AR iiE . =
HESK N i (2009) J5 1 F1] H Motic Images Advanced
3.2 B UG FR 40 I T R LR 5 [R) BB AR IR 5 P A
B ¥ 5 DR 28 SN TB) BE B BR 28 /5 et 5 P A )
FE | J5 25 R FE | BB K 5 LR B B
K FE AL 9 MR bR
123 ERGHHT

BTSRRI ERIR S (R R R
ARGEPIMITE] AFr 58 RIR 2 SMI [R) B BIR 8 v et 2
PN E) R 5 2 A Ml )i L FH LTS R 9 AN FH
A TE L IX 9 FEFR M, SR 5 XX 94~
B #EAT 32 143 3 T 3 5 BE A 5 < 1) Kaiser-Meyer-
Olkin (KMO) ¥ % , KMO # % 2 20K F 0.6 TA 4L
gk 38, 38 A 4387 5 2) Bartlett” s £ 50 BT 5 P
B/ T 0.001 B IR L 2B, BN Rl FE a5 53
Br (R AR B % ,2003) . FIH SPSS 22.0 Ffdx)
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O MEFRIF AT T 08T , S BRI R T
1.00 bR SR M E 0 7r , I AR HoTikR . 2 e &
45 F o e SR bR R A

2 ERESWH

2.1 EHREMIMEEFIESHEIR
211 thEHR2

Phy LR s P B A 5 AR IR AR 5 1Y 1.56 4% 5
PHESILR2 B, e . (el U B, fardt s
Mgz, sl HFa . HEES 7 g
R EERRZERBE, LA B B A= 43514 2.29 mm Al
0.58 mm; M AR 2% N M, J5 2300 9 VT 5 S 5 itk 28
g TR FE R 0.62 mm .,
212 EHExg

AN HESE SRR AR TE R 1.57 4% FH
2R A R 2 Ul PR3 4/5,
s I A EF- 22 BH2E 30 2 L S . BHE
FET IR BRI, AR S S M fa] #E A= 435
"4 1.34 mm F10.35 mm; AR SN N 5 f5 28 99T, Ak
MITAIFE A 1.48 mm, NFEESE —FTE , e 58 2 A A5
2.1.3 JBH R

JeR T R U PH B AT B AR AR SE Y 1.50 4% 5
PHEEum ek S 2 A iE 2 U R (iif S 2
TR, A V-2 FHZE 50 2 B, i RDE . PHESE
R FRIR M, 5K R 0.94 mm, BiPIR 284350 H 25
EHRIRZE SIMI BT BE AT 43514 0.91 mm A1 0.42 mm, {if
AR, MR RS 22 A2 M, I 2 A Ml ] BE
1.54 mm, e ZEHAR , 5 58 NI EE 47 0.30 mm, Jif 58
A5 A1 20 15
214 GAERRHRE

A7 TR R U PR A G AR AR SE Y 1.59 4% 5
PHZS 0l otk s BHER IR 2 i, SE Y 5 (Bl i
AU B B3 FHZE B 5/6 5 (A A s . BHA
HEAS AR MR 0.52 mm, BRSS9, 3 B A
AR ZE S M R] B 25 435904 0.75 mm 1 0.30 mm, Fif
REIR, MR SNGE NI, J5 21 2 AM™ , I 285 Ml
B #E R 1.18 mm, P 7if 28 52 B IR, 5 58 P A 1]
0.14 mm, S5 SR, ISR A0 21 A5
2.1.5 ‘RIEEymig

IR P LA A AR A AR SE Y 1.21 4% 5 FH
ZENIREAIR A (A IE A i U R i P2 SR
(4 1/2 b 5 €y 6 S RO | 8ty T 2% 5 BH 25 50
25, Bl . FHERT AR K 117 mm, 4

ARGEIIBE A AR, AR 22 S T B A 4 5k
1.67 mm F10.56 mm, {ij 58 5 K, AR 7 2% Fil 5 58
G NIM I 2EAMIELEE 7 2.47 mm ; 7658 SR
5 5 P ] 2547 0.44 mm , 76 5 PR 286 A1 221 15,
2.1.6 F&mg

54 i I PH EL A A AR AR R IR TE 1 1.43 1%
PHZE ol #4105 (0t 8 i 52 U %, B PR3
3/4 4t oy B S AN LA (5 ™ Ak 5 €0 T %
BRI 2 9 Y . BHELIETS BBk i
KoM 1.34 mm, FRARZEIBE A AR, BTk 28 i fa]
PRI 20909 1.34 mm 1 0.67 mm, B2 1778 5
R DA I A Hh e B2 AR B U8, 5
SN G N J5 2ESMTE] B R 2.51 mm, 568 28 S
AR, TEESE PIONTELFE 9 0.36 mm, 565 P35 A 21 15
2.1.7 T k2

S P LA A AR AR S AR 1) 1.80 4% 5 FH
NIRRT e i i U B A IS 3
(4 1/2 Kb 5 s 35 S ] P R (0 T 2% 5 BH 253
W2 7, SERDE . BHEEETS Ak, B 3.69 mm;
BCRGESBE I LA, BEIR 28 S T B RN &5 43500
4.65 mm 1 1.96 mm ; {28558 S , AR Mgk 9 1M 5 I
RINGIGE , 5 FHMIETEE H 6.76 mm, 650
SESEPIMIATEE > 0.76 mm, 5658 85 47 %1 15 .
2.1.8 mpas

WEEEIE [ ELAE S AR AR ST 1.48 75 BHZE
s ROIR S A A 2 U Bl BHZE IR 4/5;
ol HSC IR 28 , (B 722 s PHEE R0 2 B,
Y. FHEEAS R 2R 580 0.69 mm; iRRIER
B BRIR IS S MIUETBE R =5 5314 1.03 mm F10.26 mm;
AR MU TR | J5 285 MU B EE R 1.2 mm; Je 28 22 1
AR, TESE PG EE A7 0.24 mm, 56858 P 25 4 2115,
2.1.9 JFRkE

Jiefe ik i P B A A AR AR R AR B Y 1.29 4% 5 BH
R R A AR R U, M PR 2R
(R 3/5 5 (s M- 2% s BHZE 38 2 A, A6k . BHE
HEAG BRI MR KR 0.46 mm; SR FEA 8T, AR 58
A 6] B R 5 43 510 9 1.05 mm F110.47 mm ; i 28 3
R AR AN M5 RIS SR, Jig 5% AN ]
FE R 1.62 mm; e R 40 A ARG, R R
T, AP 58 M RIE o 76 28 1) B A 0.18 mm,
Ji e 28 FLIRE (™ S, iy ek 28 2 A 21 0
2.1.10 40fz 8k ssg

21 IR a0 P LA A IR AR A AR SE Y 1.38 48
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PHZS i e bR A (R B ST (Al T 2%
RS RAE AR, (i i v &2 U TR, ik PR 25 5
3/4. PHEZETS F R, B 580 0.44 mm; HAR S
PR ELAR BRI 2 M 8] B 55 433124 0.60 mm T
0.24 mm; FTZE50 N, MRS NI, J5 28 ™M, 5
S SMIM B #E R 0.86 mm s PN i S BRAR %5 A 2] 0515 A0
2111 A oREE

ANK s B LA A AR AR AR TE Y 1.56 1%
PR 22 o AR AR VS AP i R R UJE @ B 25
Fo 3/5 5 (s RT- 2% 5 FHZS 30 2 | A6t B4k
REcti, FHEZET 7 2R, M98 0.65 mm; £
PRZEFEAR, Atk 2 A M 6] 15 AN &5 43 51024 0.70 mm Al
0.28 mm ; fIARSMINIRE , 5 Mk , J5 24 Ml ] R
“410.88 mm; NIEEZEBRAIR , B AT ZI 5 SRS AR
2.1.12 1A L 32

VAR R 05 BH LA A AR K R AR S 1.57 4% 5
PHZE i ARAADIR 5 25 iy S e, (i I 2%, 8
Wik R R U, Ml BHZE 30 2/3 ; BHZE 3L 2 Fr, 4
AR o BHEIETS AR, MR 580 0.72 mm; R 5k
B A= FR R 2 A M B B A 4304 1.00 mm A
0.29 mm; {5 ML MM I, G g8 g i, )5
ZHMMBIIE Ay 1.12 mm; 5530 SMNESE, s
BIE , Tl K HL 20 845 A e o8 ERIRDE G
2.2 HEMEREMESNE TSRS

12 Fofr i s Bl P A0 A B 2T S AR AIF L AN ER 1
FroR o AR JE ) FE EEARAE - PHE B R i Ak
SRR L 2 bR rp R Al A A S 2 A
SN, PHZE IR 2 TR RDE | Al 3L S48 IR R
T, 2% . B N R () 32 EARAE - BH LY
J el 58 AR, VR o 2 AT 20 o, BH 25 5L R i R
W, i F i FHZR 3R 4/5 . skacha g i 22
FRAE : PHEL LT B ARk o8 Bk, sl 40 ™
e, s SRR, 25 A0 Z1 A, S g R FHE
525 VR BH ZE R Sy AR AR AR, (ol 3% ol PH 25
FoI3/4, KU JE Y E B« BH BT AR
R BRI, e 5 R ERCR, %
20 55 AP S SRR 5 BB A S R 1 B 25 B 22 1E
MR, s % ROl IR S0 2/3 0 b ok g J iy &
BURRAE - BHELIETS B 5 28 5 S 2 0, I T 58 2
&, Tl vt 2% A5 Z i, SRR 2 RDE , H B A — B
MY s BHEL A A AR I PH 25 0 0 98 DY |, (8 1 A
T BRI 3/5 . KO W8 JE 19 32 BLRRAE « BH HL L

APyt 58S 2 0, PR T R R %% A Z1 A, Ak
I SR IR, i Ak 5 B 2R 3R S AR, 2 i
i e 5t B 25 L 2/3 5 BH 2L IR

T 0 R A A B A ) AT RRAE A B L 3
TR PEIR, BRIk R AR, IR TERE . W3
WERL A P A1 A B A 0 AT RRAE Dy BH EL RS R A
R AR S T, BH 25 R 2 AR (R 1) .
2.3 EMINEESRIERER D D

A 12 Ff st iR S A B A 9 S FE BR LA
A3 HT S5 R, KMO K 56 2 50k 0.74 (>0.60)
Bartlett’ s £ 5 T 1% P{E 4 0(P<0.001 ) , & W1 £l 25
A S A E AT . BEE T RRAE AR
£ 1.00 DL B 24 R4, BVES — R fnes —
F R, H TR R 5 B 73.46% Fl 14.64% , 1Y
S TTHRF N 88.10% , Ui A 24> T Mo AE A A st iy
HEEME Tl 28 TEAR 88.10% M5 ., Al Bl v 9 4>
BIREGEA 2NN (FR2) . B—F R FE
o A3 T 58 SN ] B IR TR0 B B IR
S 1R PR 5 A1) ) B RN R 2 P 0 i) B T X6
BERAE{E 235124 0.986 .0.982 .0.978 .0.976 .0.975 Fll
0.974 (3£ 2) , i b 3 B 4] 4y F AR AT 45 4 Ji5 2 1]
HEATF 8 VIR 5 0 AHRAS 5 1 55— R i
B4y A P RIS R K S b RRIEE R 0.922, BPES
TS T LIRSS A B LIS R K TE
3 iTig

ARWFFEEEANGA TR SR A 4B 10 &8 12 i
A HEPESN A B AR AR T 6N B P AT 2R T
FREVE SR T B, A5 SR A0S T e | ik s
J& ks g b ks s AR R R . ASHFST & PR
LI Fr et 58 T BH LA A Aty B LA 3R A B Y
JEMRIZE5 . PERRR 2 AR X(2004) A 7T 45 R4
BEBERL A 6 ol e e A 5 G 3 [ A S B
B R EE MBI BRI AR
AR HEE SR E T EA 11 UIES VIE
(IGRZ, BHZEIER 0 2 | BRRDE , e i R R IE3S
AL AHHIESS AR BRI RS M AR Y
A RRIE N PHEIETS B 2 AR, BIR 480, AR S
N, A iE R R U, BHZE IR 2 Fr, SR,
WIS, DL ARoT R B0 MRS M S A 1
FL[ERHE SR PH RIS 7 e s BHELE SRR P50
Wl 2 o, U RDE s SEIRE 5 (0L AR i BHHL 3
T AE R A A R AT BERR AR AR A I
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Table 1 Comparison on male external genitalia of 12 species of grasshoppers

FHZ5 .
FHHL3E ; ki
y R 7 . e Sl @Al @A PH=2
(R A g WK % TR . .. Valves
] ) ) Lateral ) Basal %A Ramiof o Ul
Family  Genus Species  Epiph- Ancora PP Lophi . of cin-
plate valves Zygoma cingulum AVP
allus . gulum
of penis
DEBRUSRL R Dh e ek RBL AMERAMAMENM SESARIRIE, ERR AR Fg PR R
Catantopi- Callipta- C. coele-  Shield- Sharp  Outer  Outer BEAT 2 0, Petal- T Smooth Smooth Flake
dae mus syriensis  shaped margin  margin Finger-shaped, shaped i
indented indented covered densely Reached
at ventral at ventral with punctations apice of
AVP
ORISR /NI )E B NI R REL,  AMERAIMANE N NERE SR ERDE B Fe P& AR
Oedipodi- Oedaleus $5Z WAl  Bridge- 4-fffk Outer ~ Outer W AMNEREE Wide  Z535F Smooth  Smooth Flake
dae Oe. decorus shaped Sharp, margin  margin T B A 20 55 round 4/5
decorus horn-  indented indented Inner lophi Reached
shaped at ventral at ventral triangle; outer 4/5 of
lophi reniform, AVP

UG R R BERIR B, AN AN A M
Sphingo- Sp. salinus Bridge- Zfff ~ Outer  Outer
notus shaped Sharp, margin margin
apice  indented indented
bending at ventral at ventral
ABRR SR ARBE, SN AN M
Sp. macula- Bridge-Z5{ff  Outer  Outer
tus petraeus shaped Sharp, margin  margin
apice  indented indented
bending at ventral at ventral
Mile)E  RBEAIESE FRIR OB, A AN I ARG A M
Bryodema R Bridge- fislk  Outer  Outer
Br. gebleri  shaped Sharp, margin  margin
gebleri horn-  indented indented
shaped at ventral at ventral
SatiE MR OB A 2 Ahg M
Br: gebleri  Bridge- fitk 4251 Outer
mongolicum shaped Sharp, Two margin
horn-  holes at indented
shaped central at ventral

covered densely

with punctations
IR, N TEIRIZE
Az Wide

Lophi stick-sh- round
aped, covered

densely with
punctations at

inner side

WIS BRIR, FEIRTE
A2 AN E Wide
REFIE round
Lophi stick-sh-

aped, covered

densely with
punctations at

inner side

SRR, N SEIRTE
MEATZIE Wide

Lophi stick-sh- round
aped, covered
densely with
punctations at

inner side

TR ERER, N SERE
MEATZI Wide
Lophi stick-sh- round
aped, covered
densely with
punctations at

inner side

bE E N i NI VR 2 ) TN
HEIRTR Finger-  Smooth Hook
h

Reached projection

shaped

apice of
AVP

bR N TR B S /N
ZEHE Finger-  Smooth Flake
5/6
Reached projection
5/6 of
AVP

shaped

TP H B
£ S L}

172 Oval
Reached projection
1/2 of

AVP

Smooth Hook

A R
ZEIEHE ik

3/4 Oval
Reached projection
3/4 of

AVP

VR
Smooth Hook
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FHH S e akiiels
. . DR . o Bl A @IS FH=5
P4 JE# iES HHHRRSE FEN TR alves . .
i ] ] Lateral ) Basal #%H~  Ramiof O Uk
Family  Genus Species  Epiph- Ancora PP Lophi . of cin-
plate valves Zygoma cingulum AVP
allus . gulum
of penis
iR YRS MRk Bl AMERNMIAMERER WROIE, ER W B bR g R
Locusta L. migrato- Bridge- Sharp Outer  Outer WA Z 0 Wide 2538 Median  Smooth Hook
ria migrato- shaped margin  margin Lophi heart-sh- round 1/2 projection
ria indented protruding aped,covered Reached
at ventral densely with 1/2 of
punctations at AVP
inner side
DERHMS R RO BRR REL SMENIMSNENM SERERRR,  SERDE B MEREIE s R
Oedipoda O. caerule- Bridge- Sharp Outer  Outer Wi A 2 Wide 2538 il Smooth Flake
scens shaped margin  margin Lophi stick-sh- round 4/5 Oval
indented protruding aped,covered Reached projection
at ventral densely with 4/5 of
punctations at AVP
inner side
Ji RS DRSS 44 BRIR REL AMNIMAhS R WEREEE, SR B FZ R B
Staurode- W fif Bridge- Sharp  Outer Outer DUREEAR L5, Wide  ZX3 Smooth  Smooth Hook
rus St. scalaris  shaped margin  margin HNIERATE , e round  3/5
scalaris indented protruding Bl —B Reached
at ventral (5 3/5 of
Inner lophi reni- AVP
form, covered
densely with
punctations at
apex; outer
lophi wide roud
covered with a
black projection
WAL s SORE fEans R BRIk AMRAIM SRR SR ERIR, BRI E I P PR Rk
Arcypteri- Docios- Do. kraussi Bridge- Sharp  Outer Outer WATZ S, AN Wide  ZEHEE Smooth  Smooth Flake
dae taurus shaped margin  margin FEELIR round 3/4
indented protruding Inner lophi reni- Reached
at ventral form, covered 3/4 of
densely with AVP
punctations at
apex ; outer lo-
phi stick-shaped
KEOUEE RS AR BRIR AMERNMIAMRIYER PSR ERIR, BRI P HRR fIk
Notostau- %5 W.Hp Bridge- Sharp  Outer ~ Outer AT A Wide  ZEHEHF Smooth  Smooth Hook
rus No. albicor- shaped margin margin K2R round 2/3
nis albicor- indented protruding Inner lophi reni- Reached
nis at ventral form, covered 2/3 of
densely with AVP

punctations at
apex; outer lo-
phi stick-shaped
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£:3% 1 Continued
bR e i
A s, TN
' e AR . . Bl Al @Al PH=E
4 J&@ 4 4 G LN SRR N - . . alves ..
] ) . Lateral ) Basal 1%/ Ramiof O R
Family ~ Genus Species  Epiph- Ancora PP Lophi ) cin-
plate valves Zygoma cingulum AVP
allus gulum

of penis

BEATIER R IEE VYRR HRIR RBE

SN bl R EIR, BRI R B PR P2 R

Gompho- Gompho- 84, iFff  Bridge- Sharp  Outer  Outer Tiufig KA Z) Petal- 253 Projection Smooth Hook
ceridae  cerus Go. sibiricus shaped margin  margin RLANEZEEN  shaped 2/3 at sides
sibiricus indented protruding [FL{R, B4R Reached
at ventral Inner lophi 2/3 of
reniform, AVP

protruding and
covered densely
with punctaions
at apex; outer
lophi oval,
darker

PP: Posterior projection; AVP: apical valves of penis.

R 2 MEHRMEESNESERS A S T K REUE R RFIEE

Table 2 Correlation coefficients of PCA results on male external genitalia of grasshoppers

izt 5 —ERr 55
Indicator The 1st principal component The 2nd principal component
&R E]EE Outer distance of apical ancorae 0.982 0.019
BRRZE N MIIATHE Inner distance of basal ancorae 0.974 0.020
M %% Width of bridge 0.978 0.067
BRRZESMIIATIE Outer distance of basal ancora 0.975 0.033
FitR 285 Height of ancora 0.976 0.065
TSN ME]EE Inner distance of lophi 0.744 0.172
Ja &AM HE Outer distance of posterior projection 0.986 0.124
FHHILTY FK 9% L Epiphallus length/width -0.104 0.922
FHEAE AR 58 L Phallic complex length/width 0.550 -0.641
FFEH Eigenvalue 6.611 1.318
21— TTHLE Individual cumulative 73.46% 14.64%

AHFE e BN L R BH BT ROR R E AR
5[] i P o R R PR A e %) 5 T B LTS
—H(E4 85 ,2013) [FIAT 50 RH A2 0 0 J i) BH L
JETE IR R JE AR, H 58 AN [R] T BERR AR AL Catan-
topidae [ H AL JE , QY17 hE fm  JUURR IS & | B e
I 5 0L 1 PHEL LTS TR R (i E R B
A ,2003;2004 ; (TR ES 5, 2004) o 4 FARBAT == TR
KIR(2004)WF 5T 25 5 3= /NG 08w BHEL LTS R i 5k
SR I s ASBIE 5 T ] R /N G L 1) BR A /N G Al
TG A  (HIRRIE T TR/ N0 & A Rk,
SR Y Al T BH L LTS A Sy e (R T 2%
2004) o GG AMIGEIH B 0 A SRS WL 1 552 1y i e )
R A5 DA R R BT 22 FRLR XL (2004) AiFF 93 Hh 8 T i i
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