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Dactylogyrus crucifer, A New Record From Rutilusrutilus
lacustrisin Irtysh River, China
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Abstract: [Objectives] This paper reported a new geographical record of the genus Dactylogyrus on the gills
of Rutilus rutilus lacustris from Irtysh River (Haba River section) investigation of fish parasites in July 2021.

[Methods] Based on careful morphological comparison with those relevant species, significant differences in
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the copulatory complex and the opisthaptor of the parasite were observed. [Results] In copulatory complex,
the parasite has an “8” structure at the base of the tube. Then the diameter of the tube is uniform. The tube
extended in a curved shape resembling “6”. About the opisthaptor, the parasite’s inner root of anchor was
longer than the length of the outer root, with seven pairs of small marginal hooks. And this Dactylogyrus has
the “—”-shaped dorsal bar and a butterfly-shaped ventral bar (Fig. 1, 2). The characteristic structure of this
parasite differs from other Dactylogyrus that parasitic Rutilus rutilus lacustris in China (Appendix 2). The
parasite in this study is small. Compared with D. caballeroi, the morphology of the opisthaptor of the two
insects was most similar, but the morphology of the copulatory complex of the two was very different. In
comparison with the rest of Dactylogyrus spp, the parasite has a butterfly-shaped ventral bar, D. rarissimus
has an inverted “T”-shaped ventral bar, and D. rutili has a “--shaped ventral bar. However, D. sphyrna and
D. varius have no ventral bar. In the dorsal bar morphology, D. crucifer showed a “—”-shape, while the dorsal
bar of D. varius had a “V” shape. After comparison, the morphology of the parasite was highly similar to that
of D. crucifer, recorded in Russia. The Bayesian inference and maximum likelihood trees constructed based
on the 28S rDNA gene fragments showed that the D. crucifer in this study clustered with D. crucifer in Czech
Republic (100/100) (Fig. 3). [Conclusion] The results were combined and the insect was identified as D.

crucifer Wagener, 1857, a new record species of Dactylogyrus in China.

Key words: Irtysh River; Rutilusrutilus lacustris; Dactylogyridae; New record species
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TCC GTG TTT CAA GAC-3") J # % kA 28S
rDNA JE[F F B (Hassouna et al. 1984). PCR
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K1 +FEESARKEMBA (AL mm)
Fig.1 Morphological light micrographs of Dactylogyrus crucifer (Unit: mm)

a. HUEfAR; b, ZEEBILT RS o JEREBILT L. AN, K8 DB. HEAE s MH. 1%/ VB. IEBES A
a. Whole worm; b. Copulatory organ; c. Opisthaptor. AN. Anchor; DB. Dorsal bar; MH. Marginal hook; VB. Ventral bar

B2 BRI ARSEREELSY
Fig. 2 Morphology of Dactylogyrus crucifer and its characteristic structures

a. B b, AAESUT RS o JEWALT A, d JRICG . AN R DB. WG s MH. 140N
a. Whole worm; b. Copulatory organ; c. Opisthaptor; d. Ventral bar. AN. Anchor; DB. Dorsal bar; MH. Marginal hook
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W1 . oA 7E AR, — X KA
LXFAZ N — NG N — AN EERSS F
M. R4 K (0.038+0.001) mm, H
FEECHDI e, K (0.031£0.001) mm, T
ARAHK:, K (0.011+£0.001) mm, HRK (0.014
£0.002) mm, #hRK (0.006 + 0.001) mm;
BB R 2 “—7 78, Wi KB,
A, K (0.020£0.019) mm, % (0.003 +
0.003) mm; HEEKZE R EAETRYE, g/, +
AL, NI R BRAR, B (0.025
+0.004) mm, KFEE (0.028 +0.007) mm.
BT RERE, AU iks ciiEsa
TRV PR 8 PR HUIEAT LA (PSR 200 AHF R
fh 5 Gussev &5 (1985) it M+ F A3 i)
ARG A TS A —2, VPNt
FACARI H o AW TR T AEFR IR 5 5l
Y R B XWERH R, /MEHXH (D.
rarissimus) . JHIFULERTE PR AT D. caballeroi it
ITHEL . T e HTE 5 Fpda IR H o R Al
sl HA g RIEH AT R R, HIKENE
fe¥FHL, D. caballeroi FIERFEIA L, H/ME
AT B /N (Gussev 1985, L 2000,
RAYTINEE 2011, APER2E 2014) o +FAEFRIR
115 D. caballeroi )5 a8 A RoAEL, H
TEZ AN EAR, T Mg S i RYe”
T HIE R KTAL “8” FI, 1M 5 & 138 #

Er &R EE HEEAE K. 5HAR 4 Fiik
AL, P Edadh B S AR AR I AT
FERAF.

3 4FEE

PRSI TR 3R HL 28S DNA FBUR K
843 bp (GenBank & 3¢5 ON455686), A T
G. C WERFHEEN 21.95%. 27.88%-
28.94%H1 21.23%, A+ T S BT G+ C & &.
BT 8 R R AMIL MBS HFHHAT 2 E
Ebxt. BIE, FAlEA&KE N 793 bp, HAo{f
SEALR 711 A, B0 81 4y, A2 BALA
314, BRSO NEBALA PIEAHT A R A
28S rDNA f#7%1, % BLAST 1 DNAMAN
v9.0.1.116 LEXY )5, HHE IR (Rutilusrutilus)
FAEM TR R (GenBank H k5 :
KY629374) [FIJEMEE 100%.

BT K2P SRS AL PR S A B o, AR
WP IRAFHFE 3R 1 28S rDNA J# 41 5 ELA #i i)
TR B AL EE 8 0.000 (R D, 5
HARIEH AL 5 Y 0.003 ~ 0.232. At
FURE SR B 1E 1 5 FhHE A dufia) st 44 iE
4 0.003 ~ 0.045, HAAMIFTRERS D.
caballeroi (0.003) F1 D. rarissimus (0.010) iz
FERRBSHT, HXUEIRIA A (0.040) FI4E TR
W (0.045) BHEREBSRGE, SLEEEEI dU

1 FAETEAAAEIEIFHR 28SrDNA HAFFIET K 2P BRI K12 0F B 5
Tablel Thegeneticdistance matrix based on the K2P model of the partial sequences of
28SrDNA of the parasitic genus Dactylogyrus from Cyprinidae

GenBank H1ffl Species 1 2 4 5 6 7 8 9 10
1 AWFYF D. crucifer (This study)
2 KY629374 7 4ef8 A L D. crucifer 0.000
3 MG793018 D. caballeroi 0.003  0.003
4 MG793015 H/NMEHH Dorarissimus 0.010  0.010 0.013
5 MG793016 W EIFEFA R D. rutili 0.027  0.027 0.030  0.028
6 MG793013 XE453F 1 D. sphyrna 0.040  0.040  0.043  0.037  0.040
7MG792956 KEARIAH D. alatus 0.040  0.040  0.043  0.043  0.043  0.024
8 MG792953 #e4F [CHRIF dt D. zandti 0.042  0.042 0.045 0.046 0.039 0.053  0.048
9 MG792960 4 [REFF . D. vistulae 0.045  0.045 0.048 0.049 0.054 0.037 0.046  0.060
10 KY629355 FEVA EF4R#F 8 D. marocanus ~ 0.232  0.232 0234 0237 0229 0220 0224 0236 0230
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WAL EEES Y 0.027.
LA IR HUE I Gussevia asota AT,
5T 28S rDNA J7 51 F DU 37 g K ABh %
EHRRGKEW, MRS —8. A0
AXRERBKECAMK T FHEBBR R
(KY629374) RAE— &, A mIXHFR
(100/100). + LR 5 25 A R /R 2 JE IE
Rutilus ohridanus ] D. caballeroi 5 N4k,
NG B S HEC AR D. rarissimus N
—3 (B 3). FAETUMEMNERLR, F
4T Alburnoides J& 194k IG5 ¥ AN 37 A4 T
Alburnus JE I KFEIEH B (D. alatus) FANH
T3 FAETWELER D. rutili 55 AT R
15 5240 & Y D. andalousiensis, D. atlasensis.
D. scorpius. D. varius 1 D. fimbriphallus 54
-
GG TR R, AW TR A T4
IR S WAL SR (1) 5 28 U 8 N T PR R R B L
B AT 1% B A LE R 2P R B A b i 0E
(Gussev 1985, Simkova et al. 2004, Benovics
et al. 2018), TERI/R T A i A 02 3R
RARIE , WK% R e AR E R R — A
TSR
4 ik
BT, 4 BRE A HIE 077 A T 4
FER BT 11 B (REAELE 2000, Benovics et
al. 2018, Simkova et al. 2022), 252+ 74
FEIRH. WEAR I, ZERFRIAHL . 4L 4
Wl Z/MEFaE d . AR A B (D. similis),
D. caballeroi. D. fallax. D. nanus. D. rarissmus
A1 D. rutili o FIRFREI B 1E B L —PEAFTA
[E]. WAFLALFE IR AT D. nanus A& i H0LAE 5 14 27
A, A ) R BT R i T B A i b AN e B
$i PG (Morava River) (RFEHEEZE 2000,
Benovics et al. 2018, Simkova et al. 2022). 1E
%% B )53 (Lena River) K I+ F 464830
H, D. caballeroi FNFLLAEHEIR B M 4 25 4= 0
il g £ S8 (Gussev 1985) , 778 [E 1)

FUAF RV (Svratka River). 7zl v
B BLIAT HR A 45 S —2 (Benovics et al. 2018).
ZJERM, TR AN A A T E
K, wEHEAREREY 1 (Leuciscus idus)
1 75 HR % ( Scardinius  erythrophthalmus )
(Simkovaet al. 2022), {H Benovics %5 (2018)
(R FLR B, T AEFR 0 dU i 77 A DL £
K, A A SRR B SRS I8 TR AR B
R . HARTRI R REF AW e m L, 7
AT HED R AL S, WX EFRIN R A
3T BB 1Y [ 1 A 2 R [ T LR R T 114 S Bl
(Vimba vimba) (& FH% 2000, Simkovéet al.
2022); Z /PRI A AT R RTL AR IL S
A, (Leuciscus waleckii) #7581 [= IE 72
(REEZ 2000); D. fallax 274 T E T
5 R VAT 1 K B8 1 #5. (Chondrostoma nasus) Al
i (Benovics et al. 2018). 4 [GFgIA A0 D.
rarissmus (1)1 3309 LA A g (Alburnoides
spp)~ Squalius spp 1 Telestes spp 55 % MHES .
WA (Gussev 1985, RE L 2000,
Benovics et al. 2018, Simkova et al. 2022).

AHIE TR I HR R B 5548 2 ey S TR 4
i 25 A2 A FE M L (Gussev 1985) TEASE
WEEAR—F, ZFAA “—7 FRBEEE .
WETREERSS . BEARM e TRRIaS
BRI R oy S BRI SRR SR . (B
AiFF 5 A /IS R e R B 4 K /N T SCRR T 2K
(Gussev 1985) , IXFli 2= 57 1] (852 SLIG il Fr
S B AR SE E R R 2, R A S UCERFE
MR D EEERER SMEN AREER
MR RA . FUIIEE TR SRR 10 8 e A
i ab s STNE{=EZ N2/ pi o £k =52 N SO i1 P
THERIFFEEEEER,

TR T E AR IL R R, A ALK
FE WAL O I R I O R e TR IR
g, NFRE A HC SRR . AR AT B
Fh-H A PRI EE 1 03 R}
2 AR RR R RN, Sk
TR HUEES B oy T T AL 5% o
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KY629359 Dactylogyrus aspili

KY629355 BEYREFHE 3R L D. marocanus
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96/82

e
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87/59

10

100/99

00/98]

94/86

72/77

97/84

> 08/93|

/88

100/95

KY 629366 SR E8FEFF K D. vastator
AJ969944 {HfEHEIA M D. extensus
MG792960 4k KI5 H D. vistulae

100/98 100/96
MG792956 KEFEIAH D. alatus
MG793013 XUEHEIA W D. sphyrna

MG793016 $UBEFEER R D. rutili
KY629351 23R8 383 K. D. andalousiensis
88/84 | 100/100

KY629356 D. atlasensis
8304 —KX553860 KIEFEIFHL D. scorpius
KX553863 HASHEH M D. varius
KY629357 D. fimbriphallus
MG792976 D. balkanicus
KY629367 D. dyki
MG792979 FE R FFIHEFF R D. crivellius

MG793030 EEFEIAH D. nanoides
10069 \1G793048 BiRiFEFRH D. vranoviensis
MG793025 D. difformis

ooks KY629370 BR¥EFFH D. fallax
50] 45@MG793003 AL AP 3F B D. petkovici

MG792998 D. recisus
MG793005 D. sekulovici
MG792995 D. vukicae
MG793018 D. caballeroi
KY629374 +FAEFEFA W D. crucifer

ON455686 ABF5X#E 4 This study
100/100
MG793015 ¥ /NMEFRH D. rarissimus

MG792952 HARFEIA K D. auriculatus
MG792953 #EHFIRAEFF IR D. zandti

93/98

9719

*

100/100_|:AY 307019 WIEFEIR I D. lamellatus
AY 548929 #EF5FR 8 D. kikuchii
—100/96

LC093099 D. bicorniculus
EF100532 #3538 1. D. hypophthalmichthys

100/98

100/96

/82
AY548927 225483 M D. petruschewskyi

—/ /L; MG596661 Gussevia asota

0.07

MH790261 ZE 453 R D. alatoideus
—— o000

KX812459 EL#gi+E3R . D. squameus

B3 ZTF 28SrDNA FHIHMER NHMARKURRERER

Fig. 3 Bayesian inference (BI) and maxi

mum likelihood (ML) phylogenetic trees based on 28S rDNA sequences

WA BN G B R AR RFORIT B AL R B RS RN AT ST

Values indicate posterior probabilities/bootstrap values. Scale indicates differences between sequences. Asterisk indicates species in this study.
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Appendix 1 Information on 28S r DNA sequences of Dactylogyrus used to construct the phylogenetic tree

GenBank %5

H4 Species GenBank accession mumbers 1 & Host X Locality

Dactylogyrus aspili KY629359 Enteromius macrops ZEP /K Senegal

JBE % 4R FA H D. marocanus KY629355 Carasobarbus fritschii JE& % EF Morocco

FH %53 H D. brevicirrus KY629362 T 2% [T 1% Labeo parvus ZEP /R Senegal

D. senegalensis KY629363 FEPIIN/RE715 L. senegalensis

i P46 ¥4 4 D. falcilocus KY629365 J2E LG E745 L. coubie

SENNFEIA H D. formosus MG792984 #4 Carassius gibelio M Croatia

IREEFEER B D. vastator KY 629366 HLH C. gibelio 5% Czech Republic

& FE 31 0 D. extensus AJ969944 —

4k [CHRIE B D. vistulae MG792960 Alburnoides ohridanus [ /R B2 JE JIE. Albania

KFLIEIFH D. alatus MG792956 JE [CIRK [ # Alburnus neretvae 17 8 VR 4 T

SWEAEH h D. sphyrna MG793013 P L4888 Rutilus basak Bosnia and Herzegovina

PUBEEFR B D. rutili MG793016 IR R, lacustris #illE Greece

A AR D. andalousiensis KY629351 107 5% 3€ KAl Luciobarbus sclateri % F Portugal

D. atlasensis KY629356 L. pallaryi JEEY& BF Morocco

KIGFEFF HL D. scorpius KX553860 L. rifensis

A FEIF 3 D. varius KX553863 L. maghrebensis

D. fimbriphallus KY629357 L. massaensis

D. balkanicus MG792976 JLEE Barbus plebejus 52 H I Croatia

D. dyki KY629367 B. barbus $E77 Czech Republic

v LA FFEFR 2L D. crivellius MG792979 B. rebeli Rl /R (L JE IE Albania

D. rysawyi MG792965 Alburnoides thessalicus 75 Greece

SE & EFA 3L D. nanoides MG793030 [ & FE %' . Squalius cephalus T IERI R e SR

R EIF H D. vranoviensis MG793048 B S squalus Bosnia and Herzegovina

D. difformis MG793025 FLLHR 1 Scardinius plotizza

REARARFR L D. fallax KY629370 3CH Vimba vimba $#7% Czech Republic

AAFRHAE A TR ER HL D. petkovici MG793003 JItL)& ¢ Pachychilon pictum 7 i Greece

D. recisus MG792998 I A S 4. P. macedonicum

D. sekulovici MG793005 ALJE 4 P. pictum

D. vukicae MG792995 Tib t Delminichthys adspersus 1 7 8 IV R 2 S R 44 TS
Bosnia and Herzegovina

D. caballeroi MG793018 Rutilus ohridanus Bl /R 2 JE . Albania

+£1E 8RB D. crucifer KY629374 L R rutilus #7E Czech Republic

AT FCHFH This study ON455686 WL R rutilus lacustris [ China

Fe N3t D. rarissimus MG793015 WL R lacustris 7l Greece

HARFREA H D. auriculatus MG792952 Rk i Abramis brama #73% Czech Republic

HeRF IR4E A e D. zandti MG792953

TUAEHA B D. lamellatus AY307019 #i4f Ctenopharyngodon idellus 1 [E China

fifi¥g ¥4 i D. kikuchii AY548929 LA 1 Lateolabrax japonicus

D. bicorniculus LC093099 i Rhodeus atremius atremius H 7 Japan

i ¥4 4t D. hypophthal michthys EF100532 — _

FZE45 3 H D. petruschewskyi AY548927 7]k ff; Megal obrama amblycephala 1 [E China

FAFEHF H D. alatoideus MH790261 Z % [ i1 Anabarilius polylepis

FL%$53F 1 D. squameus KX812459 —

Gussevia asota MG596661 P . Astronotus ocellatus

“—" RoRBAEHE . “— means no data.
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