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racanthus Nybelin,1937) . Z/MEFEH B (D. ramulosus Malewitzkaja, 1941) . 3% & =8 8 (Gyrodactylus prostate
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(Leuciscus idus) (L 4E3E%,2002), HARHED £,
DUTIn R HE 5 A8 53 A3 76 87 388 400 2K 55 i 7K & L B R &
PUAR R, A 2 307 5 52 i) 2= R 2R ) K &R (R B 3
L1998 7 4%, 2012) o DUINZRAES i 07 44 S/
i /NE 25,20 4R 60 — 80 4R AR W B8 M 3 19 7 i
W R B B AL AF K B BB )
Tk —.

BB W My A A T DN R B £ ) S O %o
i 2 38 AN [F) R 8 0 45 9 (AR T AL 2012) . R4y

Y75 B #:2020 - 05 - 31 &E B #:2021 - 07 - 02

ELWB :HE A RR ¥4 (31860738,31960737,31160535)

PEE B MR 22,1987 44k, & Wi Lot FENFKES)
Y19 F BiiG . E-mail: haocuilan@126.com

WSS R, 1958 44, 53 . B0, =B F KA 3 i & B

¥ . E-mail; yuechengxnd@aliyun.com

NXEHES 1674 -3075(2021)04 - 0111 - 06

Tl DU R RE 2 A0 A7 A B 9 S B LRl A B 25 % T
Bij 1k 2% 1 A e MR QR B BB . AR S0l
i P SN EBORE R A X DU 7R e 2 i JRR e 1) B0 5 1% 1R
P 5 2 R P B IR 15 D0 2 A BF 5T R 5K 5% 8 T
28 A A HU B 3R P LR R TR

1 BT

1.1 #HaRiE
2009 4F 8 H % 2016 4F 7 H . B HL A #i /K 55 i
T ey AL T | ey T eT B A L 185 AT B ok 4R D
IRHES fh, HUT 88 53 0 2R FRER K B T3 A b
TEff ) 55 PRBC AR B 75 V0T RS [ 2, K& 4%
R Ol FLIR 1y [ 2 B R I S 0E S i AR SR i
Ok (R F A, 20005 Gusev, 1985 /1 [ B} 2 B
K AR A T ST BT AR 27 W5 3, 198 D #EAT
1.2 SHwA*E
1.2.1 B % kR EHER Gt gmmm ik &
TEAS R A A 32 10 S e 38 1 24 J e i 32 R e =
138
1.2.2 BB EFELSHEE RSB
(Shannon-wiener diversity index) H' . ft # B 48 %k
(Simpson' diversity index) D . 34 57 J& 45 % (Pielou
evenness index)E 13 & JE 840 (Margalef richness
index) F 715 BLAH G A A Z R R AR .
H'=-2N;/NIn(N,;/N) )
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Bl (Margolis et al,1982), ¥ FUR%KL.
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C<<1 WIHLI3AE,.C=1 HHEIHAH.C>1 K
RES,

IR

K=X*/(S8*-X)

K<<0 RS540, 0<K<<8 HEENS.K ¥
I F 55 NBEPLA i .

2 GRE5SH

FR: DU /R HE % 1 296 8 AR K 3 5 BL L <
10em, 10 em<<L <12 em, 12 em << L <14 cm,
14 em<(L <16 cm Ml L =16 cm, 2F 4 i BAL 0
g¥Edt 6 MO RIE T 3 B 3R N S TR IR IR
(Dactylogyrus tuba ) BRI H (D. sphyra ).
INRIFE R (D, micracanthus ) Z/NHFRHRH (D,
ramulosus ) 3G ?1%E(Gyrodactylus prostate )
A3 AL B (Paradiplozoon skrjabini) ,

2.1 HEMRHELER

DU 7R HE & fr BROGE MR RRRg R RS ROl
20.27%, O ¥y R e 5k Oy 3.05 H/R (1 ~
18 H/R) P g F B (0.62£2) H/RE, Wk
Lo JIrA A WG o SR L SR A /N T 1006, 7 S R e
SREES/NT 5 H/ R Hrh /N B H ) SRR g A AR
e 5 8 4] dp ey o TR = AR g J e 30 U L iR i 1y
BRI . BABE W He TR S R AR X IR O 2,360
FOVR A A 28 32 20 i QA0S B 43 51 545 4 28
(1.01%) . /il #i5 8 2 (1. 01%6) F W% 45 3 iy
(0. 34 %6) MR & IR % 387 oK S B Aty e b 22 1] 4 TR
BRI,

DU 7 e 2 S ) A B 2 A B e I b ) o 26
FOBGeE DL UL F 2. DUANR Ak 2 £ 02 B A W A
Ty B, B R B AT g 3 b J2 DL b i BB
M, HoA 12 em<CL <14 cm. 14 em<CL <716 cm
R BUR FI KR 2 IR F] 4 Fh, SUBLR R
5B RS A AR B iy g 32 v 36 B A TR) Y 28 Ak

. AR I 1R B0 R G R S B i T AR A B T 2
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1 MRS & BERRERFR
Tab.1 Infection status of each Monogenea species

in Leuciscus baicalensis

YL/ SRR IR PR/
BB I Y q. g . g

SHEARR 5.41 2.19+1.68 0.12+0.62
XU 45 B ot 4.05 3+2.92 0.1240.82
/NI B 7.09 3.38244.61 0.24+1.48
Z/NBHR R L 0.68 3 0.0240.25
PR = h 0.34 1 0.003440.0581
i EG 48000 B oy 5.07 2.27+2.81 0.11£0.79
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R, = HAYAE 14 em<XL <16 cm K B &
B/

22 BHBERAHFESHME

AN TRl AR A B DL n R e 25 B W A AR 2
WK 3. 5 MERK B ZFE 4R 8 IR B R 5. 1
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Tab.2 Infection status of each Monogenea species for each body length group of L. baicalensis
A s . LN R e % fh (A K B/ em
L<10 10<L<<12 12<L <14 14<<L <16 L=16
R JRYL K/ % 12.00 3.39 5.95 5.36 0
R/ R . B 1~4 1~5 1~6 1~14 0
D-tuba R /e R 3.50+1.87 3+2.83 2.60+2.07 24+1.73 0
TS TR Y2/ U 0 8.47 2.38 0 10.64
YRR/ H . B 0 1~7 1~9 0 1~2
D sphyra TR YR/ H . B - 3.8043.03 545.66 - 1.440.55
N5 R YA/ % 6.00 8.47 1.19 16.07 6.38
D.micracanthus BREE/R - R =3 =2 ! 1= =3
R/ H - B 1.67+1.15 1.2040.45 1 6+6.22 1.67+1.15
L NS TR YR/ % 4,00 0 0 0 0
D .ramulosus HRAR IS/ - R ’ 0 0 0 0
R YR i/ - B 340 - - - -
" YL/ % 0 0 0 1.79 0
G.prostate BRRE/R - BT 0 0 0 ! 0
g/ - B - - - 1 -
S 141 X5 it YR/ % 0 0 8.33 12.50 2.13
P .skrjabini @%gig/ﬂ e 0 0 b =l !
TR YR/ H - B - - 1.86+1.07 2.86+4.06 1
BB YR/ % 22.00 20.34 14.29 28.57 19.15
SRR/ . R 1.91+1.14 2.5842.39 3.0842.50 5.06+5.67 1.4440.73

F3 NMMRBEFTEHAEARAETESHIERE
Tab.3 Diversity indices of Monogenea community

in L. baicalensis

I ZHEE i ¥o) F B
T FIHK/em R . . .
88 H BB D MHEE #BHF
L<<10 1.053 0.365 0.958 0.657
10<<L.<<12 0.936 0.451 0.852 0.582
12<<L<<14 1.186 0.321 0.856 0.831
14<<1.<<16 0.863 0.511 0.622 0.683
L=16 0.898 0.444 0.818 0.780

R4 BERRBLBELILER

Tab.4 Significance testing of infection intensity

WEAREK/eom  L<10 10<L<<12 12<<L<<14 14<L<16
{=-0.434
10<L<<12 :
df=107
t= —0.091 = 0.347
12<<L<<14 -
- df=132 df=141
= -1.976 (= -1.712 (= -1.915
u<L<16 °_ > ! ol -
df=62.795 df=70.906 df=65.656
= 0.863 = 1.160 = 0.749 = 2.290
L=>16 o . X .
df=95 df=83.350 df=129 df=58.9"

EEZRRE,

Note: * denotes significant difference.
AW AL, A3 0 2 T BR L RUER EE BR /N AR A
W 2 /NRCE PR L TG AR R T EAD R B L,
rp SRR AR BR AL /NS B R b R 42 SR R GV
S5,2011) , AR 48 BR HU /NG 30 | 22 /NESHE B
7 LG = A H A 3 ECARL X B Ay DN R HE % £ 2 AR B
B W A BT AL SRl . Gt R I, VUK HE % g g

x5 BEBHREERE
Tab.5 Aggregation intensity of Monogenea species for

each L. baicalensis length group

T FIRK/ R LIEN 5% THRE fm

cm X S? C ZH K
L<<10 0.42 0.90 2.15 0.37
10<L <12 0.54 2.25 4.14 3.69
12<<L.<<14 0.44 2.01 4.56 0.12
14<<L. <16 1.62 15.55 9.60 0.19
16<<L 0.28 0.43 1.52 0.54

(4 6 Fofr FRLGE IR ot v, /NSRS 2R O AR AR o RO
38.8%0; 45 PR HUJE b I B R REL 5 R 2R AUEY
80.87% . MANIEA AL & %W DU /R #E % fa
JRR T 1 PR I e o 24 A At £ (AR TN A5, 2010 5 TE 1
R4, 2011; EH 55, 2012 B & & 55, 2012; 516 %
8, 2012) F 6 . A, Z T HE B DU R e 2 £ Rk
Py FAGE I RN Sy 4 B, A4S KRB 45 M L (Dac-
tylogyrus alatus f. major) .5 & $8 ¥ H | Dactylo-

gyrus cordus . Pellucidhaptor ( Gusev,

1985) , M AW+ &I T 6 Fi 58 W, B AT 38 5
Fp 2R TA] 3 AT RE -5 F 5% 14 30 38k A B et [ 385 138 1) S
A ¢, 28 1 HATA 9 Fh g m s ml Jg e bl Jin /R
L, 3R] S i U B DL R e B ) B B I
it — 52 B FES MK

A S, DU IR o 2 e Ja e PG W P A R JR
FH 20.27 Yo, R G R B 3.05(1~18) H /.,
K538 435 R 5 I AT ) At B 5 R R G

rogers
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Tab.6 Distribution frequency of Monogenea species for each L. baicalensis length group
i BB/ . SR A5 B5 L
cm Frx 0H 1~3 H 4~6 A 7~9 H =10 H
SR 0 88 10 2 0 0
L<<10 /NHIHE B 94 6 0 0 0
E2N & F 96 4 0 0 0
S A 96.61 1.69 1.69 0 0
10<<L<<12 W2 45 3 93.22 3.39 0 3.39 0
Y U EisBZ 0 91.53 8.47 0 0 0
GALEEEZNH 94.05 4.76 1.19 0.00 0
la<L<14 XUEE 45 I 97.62 1.19 0 1.19 0
/N8 FA 98.81 1.19 0 0 0
i AR X B ot 97.62 1.19 1.19 0 0
S A 94.64 3.57 1.79 0 0
/N B 83.93 8.93 1.79 1.79 3.57
14<<L. <16 o
R = A 98.21 1.79 0 0 0
i FC AR B oy 87.50 10.71 0 0 1.79
XUEZ 45 I 89.36 10.64 0 0 0
L=>16 /N B 93.62 6.38 0 0 0
Hr EGABL 3 B 97.87 2.13 0 0 0

ORAR 22 45,2012 TR R 48,2011 £ %, 2014) A
Ll I e 3R R SRR e 5 B 38 A G N L (H X — 25 R 5 3K
] A ity 7K A A TR G i A B 1Y) i T A AN TR - 3 4
F 5 3 WY v ] P i 7K AR BP0 WG g Jl g 38 7 JR e i
JE AR A R R R AR 50U AL R ERH
(BREEAESE,2010; Bk TLHEESE,2004) , T 417K 55 305 Tl
IR e B 4R BR HLAUAE 300 A8 A . X AT fiE 5 4R B
FRAER BREE A OC 3R P Bl A0 9 3 B2 LU 45 /R 5% 35
T] 3L SAH X A5 R A B R ik 25°C DL b (R R A
RS 0T 3 4k B 2 R RT3k 20°C DA bl L BK
TR ERAL A B 03k U (R4, 2002)
A RS R A L 52 ) L GE W R R ORE Bl A AR Ak R R AR
Z  AMEEAE KR T8 BTN BB EEAY N LR
A 4G — 2 A Wy PR DA Bk 26 P - 22 (8] A A B PR
H7E 3 48 P, KR R AR (R e 45,1997
Appleby,1996) . H T A0 dt F 2 H £ T AR
R, A RSN EF A L B DU 9 PR B 2 P R 7
B R B MK CRFEARSE, 20000 , R A R 55 1
T 385 R o e R Y M 1 SR S R T A ) A
K RE 3 53 Ah o RUEUR S5 37 1] i 0K A4 5 3% T P i
K AAR 22 5 B DU IR HE 2 f BF A Fa IA HL1Y) J JRR
2R K SRR 5 B A X AR 1 T PRk AT R 5 UK 5 B TR
WY pH (P A I AE 8.0 ZE A7) KAk F A
CEERR £6 85 240 . 11 A Ry o &= K OfF 4% 3% 4%,
2002) FFEHEA K,

TEDUMRHER f0 5 AR 1,12 em<<L <14
em, 14 em<CL <716 em ARG BAGH W B Fh 25 1 2 4

i, AR AR Be 4o 3 A, Hrh /N 98 B HUTE BT AT A
KB E R, S HEAHRTE 4 MEAKET A
BIN, Z /AR I HURI % [C = AR 3y e 1 AR K
Berp B0 HL R G 5 A, i 12 em <KL <14 em,
14 em<<L<<16 cm MR B U /R HE % (0 5550 B ak
/NI FE P RS 15 48 6 R B SRR I L, ) o 4
1y DU JR e 25 0 (g R 34 i, o Bk 38.8 %0 . 48
W UJE R SR, o5 A 2 BB 80,8700 . FE
JRFE W s, 5 DU R A 0 )8 T R B R
e AR B A e A A A B S s R Ry /N S
R HURS A 4 B AL, SR Y R AT IR B 2800, OF 1k
PR 7.39 H/RBORAR 24,2014, iZ 4 R
F VU R A 2, L 32 2 D R ] B 2 DN R A 2 £
5 RS R 22 R A KA O, S A a8 T
R0 T DL INJRHES £ g TN 2
32 BREWRBAENMRBETEMBERHNSMER
BIRERSY T

Gitas M FW, WM /RHER @ 14 em <L <
16 cmAKBE 5 L=>16 cm 4K B iy 258 0% sk e
SREEAFTE W E 2R, KRS R K B Z R 27N 5
A0 B DU IR HE 2 e (A i 385, B B R
F8 % g e 5 SRR AR S T v R R AU A J e i
JE B A5 A T2 AR A B 0 2 5 T v S R AR A R
FE 14 em=<<L <{16 cm K Bk gs 28 Ko g Yy i i )
A 3k 0 e v o DN I 2 e R A R S R 3 SR /)N
Birh 20288 WIAMR Kl 12.2~22.5 cm, &
B T VL B AR T F ] A L K
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WG] (A5 ,1990) , J34M R B, VUM R AE S fa7E 4
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51990, A BN R S AR I ERIR LT ). AKAEA Y 23R
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Biodiversity and Infection Status of Monogenea Parasitizing

Leuciscus baicalensis in Irtysh River of China

HAOQO Cui-lan, Kadirden Arken, RONG Meng-jie, ZHANG Wen-run,
Munira Kadir, TIAN Sheng-li, YUE Cheng

(College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi 830052,P.R.China)

Abstract: In the Irtysh River, Monogenea primarily parasitize the gills of Leuciscus baicalensis. In this
study, we characterized the community structure and infection status of Monogenea parasitizing L. ba-
icalensis in the Chinese section of Irtysh River. The objective was to provide basic data for preventing para-
sitic diseases in Irtysh River fish. From August 2009 to July 2016, 296 L. baicalensis specimens were col-
lected from the Irtysh River at Beitun, Habahe, Fuhai and 185 Tuan sections. Total length was measured
and the fish were placed into five length classes: L <10 cm, 10<<L <12 cm, 12<<L <14 cm, 14 em<<L <<
16 ecm, L =16 cm. Monogenea infection in each L. baicalensis sample was recorded after autopsy and L.
baicalensis was found to be infected by six Monogenea species: Dactylogyrus micracanthus (Nybelin,
1937), D. tuba (Linstow, 1878), D. sphyra (Linstow, 1878), D. ramulosus (Malewitzkaja, 1941), Gy-
rodactylus prostate (Erergns, 1963) and Paradiplozoon skrjabini (Achmerov, 1974). The total infection
rate of Monogenea in L. baicalensis was 20.27 % , average infection intensity was 3.05 (range, 1 —18), and
the mean infection abundance was (0.62+2). The mixed infection rate was relatively low (2.36%) and the
infection rate by each Monogenea species was <.10% , with average infection intensity < 5. Among the
species, D. micracanthus was the dominant parasite. Maximum species richness, infection rate and infec-
tion intensity by Monogenea all occurred in the 14 em<CL <16 cm length group of L. baicalensis. The in-
fection intensity varied significantly between the 14 cm<CL <C16 c¢cm and L=>16 cm groups, but differences
among other groups did not vary significantly. No significant differences among the five body length groups
were found for the diversity, dominance, evenness or abundance indices of Monogenea species, and the
population of Monogenea exhibited an aggregated distribution in all five L. baicalensis length groups.

Key words: Monogenea; Leuciscus baicalensis; infection status; parasite biodiversity; Irtysh River



