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Abstract: In order to clarify the species of a cereal leaf beetle feed on spring wheat in Qinghe
County, Xinjiang, China, the external morphology and internal reproductive organ structure of
their adults were observed, and the mitochondrial COI gene sequence and haplotype were also
analyzed. The results showed that the body length of adult was 4.98~5.61 mm and head was dark
blue. Antennae was black, 11-segmented and pronotum was orange-red. Elytra was 3.44~3.67 mm
in length, covered with 10 striae composed of dense and deep punctures. The coxae, trochanters,
tarsi and apices of tibiae are black, femora and tibiae are orange. The intromittent organ (flagellum)
in male aedeagus is short, stout, and only slightly curved, with a length of 518.99 um and a width
of 86.29 pm. The ductus spermathecae is approximately 496.95 pum in length, with a heavily
sclerotized proximal part, and forms one simple coil. These external morphological features and
genital structures are consistent with Oulema melanopus. Mitochondrial COI sequence analysis
showed that the genetic distances between the 11 O. melanopus from other countries ranged from
0~0.091, and the phylogeny also indicated that O. melanopus, O. mauroi, and O. duftschmidi were
closest affinities. Haplotype analysis showed that it belong to one haplotype alone.

Key words: Qinghe county; cereal leaf beetle; external morphology; genitalia; COI gene sequence

analysis

Fe B R R R L, R4 SR HEAR TR (R ST, AR
fije HOEAMEL B 228 321 500Fp Bk, [z oA THEF 4, Hoob OR A 5700 HUE Oulema
A1t FA 804 Al (Matsumura et al., 2014), [E Py 4h#3 78 AT I 7 T2 W 78 (Matsumura
and Akimoto, 2009; Bukejs and Ferenca, 2010; Xu et.al., 2021; Xuand Liang, 2024) . K
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TERA Slfe U v, K i B s A A K 4 2 SR A 8 R S 0E 22 S A A U U Sk
5 O. dufischmidi O. rufocyanea S 5 e B\ KA 1778 1156 (Bezdék and Baselga, 2015).
SR S B A RIFAESMBILAS B AR, 8 FR I AR TR AR T Sy
75X 4> (White, 1993; Bezdék and Baselga, 2015)., ZE &k £ 2 LKA EIEH AN
JBIX, Hh— e FR & A AR, Bl R MR RS O. dufischmidi, TN T 1
W% e IMEE (Lesage ef al., 2007; Bezdek and Baselga, 2015). [E P SCHR & 4R 1E il 3758 2
F A B S AR L, AH AR IR AT AR R AR S TR E, X R
SR SRR, IR ER A O U AR R S AR R AR T R

B TR E, DNA FIEBE AR MRS Z H T AY % e s, HhZekifd DNA
Y € R SE AL BV 3E T JER] (Cytochrome Oxidase I Gene, COD #%) 32 F T B By 2K R 4
KB L (Baselga and Fujisawa, 2013; Jalali et al., 2015; K55, 2015). % TEHE
INFE SR PRSI e, I 5 A SR AR B AR 23 TRRAE b R 0 S R S A RO o [
b, FRATXR B 8 A B E N 1 —Fh SO AN S AT A HEAT TR, 4G
H Rtk COLEER 3 AT /b, BN T 40 T R GUK B R0 A5 B I 248 ELEAR B8 v 1 4 31
faERNE WA R, B — DR iR N e RS AE ) S AP R B B E
it
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1.1 FRARE

ASHE TR /N2 Sfe U e 201 3k, 2018 4R 5-9 F S IR) R A2 T b [ T 8 T B BT ) 2
AR /N2 (46°74'90"N, 90°28'S8"E; 4Kk 1250 m). P b AN R H AL /N 22
FE O XK B o R AR B IR 3G e H BT 1)/ 22 i ) 53 T SIS0 2~3 om WIIR YD £ 1 BE
FEEL R, IR SRS E JE AR RN b, TESFYIRE N 26°C, JGFAMIN 161 : 8D, B
FER 60% (177 H 2 4k 24 T T I A R USR]« CAE T AR AR N BT 7 B 2 T /K 1
¥ 2 mL RO EOE T, 8E 1k, fE-20°CUKFETORTE, HTJEE4] DNA K4 EL
1.2 SMERREASMER

FEARANL 0808 T X B bR AR % S B AL AT A, I 7E AU T X A A AT VE LA
g, ST, . ATEAS A R AL AR B I TE B AR
13 HEZF[EERES

MRAR (IR AR B L2 EOORE e Bl T % 30 SkTEARAL R AUBE N REAT A, A AR 2 32
LA AE A BH 25 N AR NS FIRE T () 2 R B 2 . b A T OB MR B e b, A
TR R A, F R IR I B TR N, RERIETT, BUBAR A SERE I IEES, 1
FLW N 100 uL PBS Z2ti,  FHBR 72218 R B T NG B0 BE . MURRE I 576 HRUIEF L 5 4 1 B
2%, FHAREIEFE BRI ZE 00, AT WP 2535 1 AbZ2 484 N J2 t R N 3%, I R A 36 3%
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b5 H A ZH 2 B R o AR AR (4 N 2 R 30 T (R B AR R I H AT IR A, R R
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1.4 DNA $2Bl, PCR ¥ 18K NF

It FREA N Z 5 A A B 28 A IR AR S AR R S s, 38 12 3k, SREUSLIREL. ¥
Fof . PEEETN-20°CHRA7, HARBCK, RBINEEERAN 1.5 mL #.08, 3% EH
T T B B OB K, 4% 8 DNA 2B & (TIANamp Genomic DNA Kit, RAR) 5
Se R R ZH DNA. i B T 5 A0 T W7ot B2 i (Bio Teke ND5000) A&l S HX ) DNA
WREEJ5 BT —20°CIRAFAF o FHIREAIE, FiE RIFIE DNA SR EAT PCR 74934, 4
18 )2 N TE H B 5 PR X (G-Storm PCR) k47, 7345144 5~ : COI LCO1490:
5-GGTCAACAAATCATAAAGATATTGG-3’, cor HCO02198:
5-TAAACTTCAGGGTGCCAAAAAATCA-3’. PCR JxNfA &N 25 uL, FHH Premix Taq (Ex

Taq™Version2.0) 12.5 uL, IE/&[A5I45% 1.0 uL, DNA 4K 1.0 uL, X{7%/K 9.5 uL. PCR §”
WFEF N 94°CTIAZME 1 min, 94°C7EME 30s, 50°CiE/K 30s, 72°CZEfH 1 min, 35 MG,
BeJ5 72°CHEMH 10 min, 4°CLRAF . B 5 uL [ PCR P 4E4T B gk, B IS BBk I 1%,
TERERL 1% 248 (SN-Lab TRANSILUMINATOR SN-NJ0601) A 2 ic sk 5 51 . F e
VKRR ARG 1) PCR PEAs AL TAE AR C i) AT BR A 7 AT B g W7 o
L5 F5ISH
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3. (i H DNAMAN 7.0 B A400 e AT LR ANBT ), 2% a9 s il e Jo AN OO0 32 5 97
FIF NCBI P ) BLAST ZhAE (https://blast.ncbi.nlm.nih.gov/Blast.cgi) #E4T [EY5 7 41 [ 48
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Yo L COPE TR 71 LA K 0408 e v 1 17 bR 45 B0t 8 J8 A 708 LS B AR R I kL4 col
FEIA Fr BOR KB 4R9%: (Maximum Likelihood, ML) M RZGER EM, LA S AF Cass
ida rubiginosa (&35 : MH322761) {E N4, 43 X BASJE Bootstrap #£47 1 000 IREE
Fro . AL BT DL K RGUR B W 8@ MEGA 7.0 {56, {4 ] DnaSP # 44
T A7 51 LA R 5040 R S B L e B A A IR 25 5% COLEER P A1 (s Y, SRAS £ 2
LR R 2 FEVESE B, 25 Fl PopART #2218 435 50 I 5 181 . 40 57 1) L A 6L
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Fig. 1 Dorsal view (A) and ventral view (B) of the adult cereal leaf beetle from Qinghe County, Xinjiang
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TGRS0 . B2 K, ik Mim, TR 5T arhe, Piium Bk, J55%M
I, BRI 10 21 b 3 iR Z) AL ZI 26, BTG NI 4~7 D21 R 212k (B 2-HD.,
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Fig.2 Morphology of the adult cereal leaf beetle from Qinghe County, Xinjiang
A, Sk B, BRI C, JEESIEM: D, WEEIH: E, flfl: F, 5 G, 5 H, ##. Note: A, Head; B, Pronotum;
C, Abdomen frontal view; D, Abdomen dorsal view; E, Antenna; F, Hind wing; G, Hind leg; H, Elytron.
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Table 1  Measurement of the adult cereal leaf beetle from Qinghe County, Xinjiang

W& 57 Measuring part P44 Mean FrifE % S.D. FEAHE Sample size

M Males

A& (mm) Body length 4.983 0.125 4
5K (mm) Elytra length 3.444 0.077 4
#5%% (mm) Elytra width 1.879 0.091 4
HIATSH K (mm) Pronotum length 1.128 0.076 4
R A% (mm) Pronotum width 1.116 0.545 3
BAZ%E K (um) Paramere length 546.543 42.267 2
BAZEK (mm) Aedeagus length 1.531 0.228 2
BHZEAE (°) Aedeagus angle 114.700 4.487 2
IHAZEK (um) Flagellum length 518.992 49.459 5
FHAZETE (um) Flagellum width 86.294 11.033 4

HiK (um) Median lobe length 303.071 31.602 5



#iH 58 (um) Median lobe width 50.724 3.128 3

W1 Females

&K (mm) Body length 5211 0.164 8
4K (mm) Elytra length 3.674 0.178 6
W% (mm) Elytra width 2.009 0.126 8
HIATS K (mm) Pronotum length 1.202 0.072 8
RO A % (mm) Pronotum width 1.220 0.012 3
ZAEHSE K (um) Ductus spermathecae length 496.947 63.026 2
ZF5F T % (um) Ductus spermathecae width 28.863 2251 2

22 HTEIRYHE

HEVEAME TR (B 3-A): BHZEEWRERESR, 20 115°8 i, o C b AN . TR,
FNGEAAEZAE (K 3-D), ACRCH, Jlid NFESME, Kad A (& 3-E). BiF
FRIA7E N i DT 1) T 28 IR AR 9, A T o AL W WSO, 9 ELAE ToU 3 A0 AT s PR IF 1 (&
3-F)o Jf AR P8 S5 A L — R SALL A 5 ) DT U A IS4 S i 2 T Ak e AR A7 U L)
TSRO, RARMNEH, KE/ERLR 6 (B 3-G).
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WL, Sidl TLor < —ALRIEIR S il 34 BikAR, PR, A6 —BSEHET T
B, Runrd (& 3-0).
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Fig. 3  Genitalia morphology of the adult cereal leaf beetle from Qinghe County, Xinjiang

e A, HEPEPHZS: B, IEORE: C, RHERHSE: D, WASAEHZEA: E, WASLEMRZESN: F, BASREN: G WAL



T - Note: A, Aedeagus; B, Sternite; C, Spermatheca and ductus spermathecae; D, Flagellum in aedeagus; E, Flagellum out of aedeagus;

F, Flagellum frontal view; G, Flagellum lateral view.

23 EBEARfURHEMNIEEGES

BLHRE R T B T EL 1 2R e TE ISR B 12 AR X (1 2 A e B COPE IR
95 4 1] 388 2 B B YL TR 0~0.091 (3% 2D AR JB iy A7 Ut S5 BRI REAR A IR 8 A% 22 S B /S, oA
WAEREES 9 0.003 (3R 2).
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Table 2 Mean genetic distance among Oulema melanopus populations based on COI

9T KRR

Number and collecting locations

11

1HpE: B ERx

China: Xinjiang Uygur Autonomous Region

2. UGBS RrERHL K
Spain: Sierra de Larouco

3. VHPESR . gk

Spain: Macizo Central

4. THYESF . - REHE LK
Spain: Ancares

5. 3525 B2

Finland: Alandia

6. HEE: EAFE
Germany: Bavaria

7. fEE: P EIERK
Germany: Rhineland Palatinate
8. FEWHAE . FLRFLEA
Czech Republic: Douvravice
9. FEIKHF: PR
Morocco: Ifrane

1005H: %2 I
France: Alpes de Haute provence
VLRI Aihi
Czech Republic: Praha
125K 2R

Canada: Ontario

0.087

0.091  0.003

0.089  0.002  0.002

0.087 0.012 0.012 0.010

0.041  0.080 0.080 0.082 0.076

0.039 0.078 0.078 0.080 0.075  0.002

0.037  0.077 0.077 0.078 0.077 0.003  0.002

0.003  0.087 0.091 0.089 0.087 0.043 0.041 0.039

0.037  0.077 0.077 0.078 0.073  0.003 0.002 0.003 0.039

0.039 0.078 0.078 0.080 0.075 0.002 0.000 0.002 0.041  0.002

0.039 0.078 0.078 0.080 0.075 0.002 0.000 0.002 0.041  0.002

0.000

24 RGEAESH
RAEREWATLU AP REREZR (B 4), —ZR2 DA @RS BRONEER 5 A2 A 7l

HEEERIEEM, H—IRFE—BERANFREEED O. gallaeciana. O. hoffimannseggii-
O. obscura. MBT BT ELREN G U COBERTH (HD AT 2 e B2 AR NE
Frf, HRWENNER, 5 0. dufischmidi. O. mauroi KB BRINE, AHXD. K
BRI SHH Cassida rubiginosa.
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— B

i 100 1 0, dufischmidi KP406714

52 | O. melanopus KP406715
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40
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98

- I_‘ O. melanopus KF656330

76 L 0. melanopus K¥655607

o 0. hoff i KF653899
il g
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44 | O. gallaeciana KP406716

o 7 L 0 obscura K1967430

0. gallaeciana KM451946

100 I— 0. gallaeciana KF656329
99

0. gallaeciana KF655675
&5 |_|- 0. gallaeciana KF656321

19 1 0. gallacciana KF656231

Cassida rubiginosa MH322761

0.050
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Fig. 4 Maximum likelihood analysis of CO I gene sequences among Oulema species
25 BERSH

SR E 9 ANE KM 25 A B e HLRRA COBERFH (FHIME BV L) #4745
e, FLRBL 22 ANEAERY, S Rlan4 N HI-H22. ZaVENT A3 160 A, (540407 S 5
24.32%. HERZEN (HD PUZHIRZ HME (o (8575779 0.98 #10.05. HAH H7 A3t
R, R EEE . RE . FERAINERE 4 K55I, R 21 DR R R
ok B 5 T B IR 4T B TS A H . FE T X 25 S5 BAf Ane kLR COBER T
IR A B 2 B (5D WoR, BAEAY HI-H4 K H10 f HI2 708 7 — KB, A7
FIL KR B KR 3 267 HURI A3 il 5K B 25 22 FIBR IS BF 1Y) 2 2607 1)@ %250 HO M1 H11



PLK HI17-H19 233 7 —A2K8E, HS5-HS. HI13-H16 PLA H20 A1 H22 433 T —ANKBE, 1E1%
KEET, DLBAEAY HT RO WIS AL oAt 9 AN BAfE A, B R H2 1 Bh 4 3] T —ANSKEE,

H19

@+E China

@ &AH Italy

@ %E  France
O W#EX Canada
@ %% Finland
@ 1% Morocco
@ 5 Czech
@ 7T Spain

O #E Germany

H14

Bls JETERAGIRE CO DR T HI ) g i) 5 A 1L W 45 1]
Fig. 5 Haplotype network map constructed based on CO I gene sequences of Oulema melanopus species.
VE: BB ERR 2 P s 2 A1 AR5 40 & . Note: The number of short horizontal lines indicated the

number of mutated bases between two haplotypes.

3 #r5iTie

XK BRI B R 2N U B 30 Sk AR AR AT AMTIL S 5 A TE A B RIS,
FILR R COEETR 7 5 E 43 B2 B, o [ 37 5 ] B O 35 2 /N 22 1 e O B e B O
melanopus, EJETEHHE. HHEL, FURHRERL REFJREE.

PRAE WL B A AT AL, 02 2 € 1 T 2 BRI, BB 9 30 988 3 L 11 47
Ve B TR S U RE AR S8 B A AR T R o BT SO SO AR K S R A
Fe B2 A A T i BB AR SR IR O, dufischmidi %R, W B KT RE SRy,
PRI, MAAISR TR 25 R K AR 578 th 5 5 Dy BE A 4738 HER O. duftschmidi (Bezd&k and Baselga,
2015). BAMJe sty O. duftschmidi WA5E & B AFEEU B H DX, JCH AR AR ZE A BOKS
THIELE NS, E R MG R SRR AR ZER, I HMEEZREN SE MY
IR A B A5 SR8 Bt A 1R K284 (Bezdék and Baselga, 2015). AMOW %2 % B K [ #5875 0]
B e HHZE AR NS, RARM S, MRS E R 2N 1 B, SR
F e A T AR A, 105 ST ER O. duftschmidi IFAZE AR SSAIK:, B R RE,
W R A7 R B S 4 4% 3 BIAS—3 (Bukejs and Ferenca, 2010; Schmitt and Uhl, 2017). SCHik
&, O. dufischmidi 5B MMV RAEVFZE K (RAEIM)D) ZNIRAHIL (Lesage et al.,
2007; Bezdek and Baselga, 2015), &AW EEE d, RO FAA [ HsE T EoNE



FNR IR OV R e B, it — D Wt OB SRR /N EE e AR SR AE M A MR BOR B E
HAi o

FEB 9B AL A S A7 AL 45 A M R A R AR e HURZEIRIE (BIZ09E, 2012), IXLEHX =
BAFAERPIS R AR At — B0 7. seAh, IERITAL. WR . 2R SN0 X R S
R AR R R R A, XS X T I A AR A DURORT SR BB A e R A T REAR R IX
SO SN Ao K1 2 0 4 NG I AR A3 AR AR S 00, 8 A 7 e A R PR A X A T
25°N~48°N 2 [i], {EFEILT7 T ZRAL TP IR . G A K RO B X, X B X I 2
NEFEIX CRIZENERE, 20200, FBATYRRK B RY BB B, T e AR R O EAR S R
BOBUE S IREFE . 28 BB N RIS B K4 (Hyanes and Gage, 1981). F[E 158 5 Pyt [a]
A e K v L B RELRES e 25 P X3 18]t T8 A5 A ol 52 o 016 SO A A7 0 L
VBRI IR . JR1, IR IR PG A8 2 18] B2 5 AU AN, RN 1 SR AR S ER AR AL

ZEKifA DNA Fr B COI 751715 I ey b S IR AN BE VG [, B e 61 S M A 451
FBHILHS (Baselga and Fujisawa, 2013). FSLHFTEINA, COI FEH 754 7 54 432K
AT A B> A B A —3 (Pons eral., 2006; Monaghan ef al., 2009), #Rifj, B
ORMRIE 20% LA MR I — e R FE A — 2% (Funk and Omland, 2003). %>k B #i i
T B R A7 U U TR B, AT A 2 b R B S 0 ) B AR SRR R (BN COBEE R T %1 1,
HXEL S BATIRE AN O. duftschmidi . O. mauroi 53 o [FIFELERRI 2 A e iU 2
EMBERRAN) COl R FPH, WARRERAZE St LA IHA 1 50 A X 3 JF (Bezdek
and Baselga, 2015). Ih4h, TEmHEHCHBEH R Longitarsus FEEAEM B & Pachybrachis
JKWERE Rhamma J& UL BRIG ¥R RL BRI JE Theridion FI4FH 3 W 82 225 IR 40 BH (9 Fl 2
) = 2Rk 7 41 b 22 S (KP4 (Baselga and Fujisawa, 2013; Prieto et al., 2019; Marc et al.,
20200 —ANATRE SRR S R B0 2 KR mtDNA (FE2 A 1% DNA K, 74— e R 1Y
AFaE N, SN ZALA DNA J7 5148 8 4 5L 38 5 T Fih )48 5708 %8 (Sota and Vogler,
2001; Sota and Sasabe, 2006). [FJH 5 B 1 8o — 1) 5 92 ECHfa Y xk DAYRE W S ok 2B ) (e 50T
SEAL R A AR L (Marc et al., 2020). FHUEATIL, T fEZER /& mtDNA 541% DNA
SRS I — S+

B BRI g R A HERICT T EEFER T35 7RI Z P R Ak RAT IR A AL AR
R E ERBEN LS EITADMEA LD T 093 85 Bt F B AL 1250 40 5T 50 7 R 5 R A7
RRERRRER LT, BRI TEEM LS S iHLF & KA AT & Franco
Brazzabenit§ 4= A& AL 7% R 52 IR 3 A5 [2 38 PLFAF L ok TR £k A 35 8o
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