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Endohelminths and Their Community Characteristics in Fish
of the Lhasa River in Tibet of China

LI Wen-Xiang ZHANG Li-Qiang GAO Qian NIE Pin”
( State Key Laboratory of Freshwater Ecology and Biotechnology , Institute of Hydrobiology , Chinese Academy of Sciences , Wuhan 430072, China )

Abstract : Endohelminths were investigated in seven species of fish, including six in the Schizothoracinae and one in
the Coitidae in Lhasa River in Tibet of China in July 2004. A total of 9 species of endohelminths were recorded in
addition to digeneans in the Allocreadium, including 3 species of acanthocephalans, i. e. Neoechinorhynchus
ginghaiensis , Echinorhynchus gymnocyprii and the unidentified species Neoechinorhynchus sp. ,3 species of nematodes,
i.e. Rhabdochona hellichi , Contracaecum sp. , Eustrongylides sp. ,3 species of cestodes, i.e. Breviscolex orientalis ,
Ligula sp. , Diphyllobothrium sp . Morphological characters of N. ginghaiensis, R . hellichi , B . orientalis , digeneans in
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the Allocreadium spp. and the unidentified acanthocephalans Neoechinorhynchus sp. were described. Specimens of
Allocreadium could not be identified to species due to their morphological variations in different fish hosts of
Schizothoracinae . Other helminths which use fish as intermediate hosts were also unable to be identified to species
level.Since N. ginghaiensis and Allocreadium spp. were reported in other species of fish in the Schizothoracinae,
findings of the acanthocephalan and digeneans in Lhasa River may suggest that they be specialists in fish of the
Schizothoracinae.4 to 6! helminth species were found in the fish species examined in the Lhasa River, indicating a
high species richness, with the exception of no single endohelminth parasite detected in Schizothorax oconnori . The
Shannon- Wiener index for 5 species in the Schizothoracinae (0.613 1 — 1.543 4) were much higher than in
Triplophysa stenura (0.291 1) . Similarities among the 5 species were relatively high (0.173 2+ 0.230 3) - (0.375 1
+0.275 8) , whereas similarities between the Schizothoracinae and T'. stenura were rather low (0.028 8 + 0.087 7) —

(0.091 6 £ 0.161 8). In the present study, 4 allogenic parasite species which mature in final bird hosts were

recorded, which may at least to some extent reflects the fauna composition in this high land area of Tibet.
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FaXR AN AR BRFREY,
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S EMHREANRABEFEREFRER
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REBMNENALEFERHTFRNRER
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1.1 #RE 2004 5 7 A X 09 AR R Y
BRFERBFTTHE, HRARRN MM,
E2UAWHNAERMEEN L mm)MEBAFEEK,
BRERERE, ERARETRE LEFER
R, SRR, HFRERTTFERRAEFRE
0%, FERMENME, ZLLH)E
BEE, AREEASEHMBMN, 48 h )57
EBMETWE, RE FLRMERERHEE
BRI IR ARKE B | ot [ E Ak B AT Y
WALEBHMETUNEFERESSE(BHE
WNEIRREER 0.1 mm),

1.2 GitFE B FE FHFEEMAHA
SIBEVEE XS Bush 41 HHAKEFER
RRRRMEYFEE  FERATHENTHE
M Y f B M Shannon-Wiener 8 B & ( H

=~ >)PInP,, P, i MAFLLHBRSH
BHFLERBEMLE), £F F A Berger-Parker
BB (BP=N, /N.NBRASTBHEFTFRETE
HEW, N RPHFEERERAN -LFELEK
B)itHE.

2 & B
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younghusbandi ) . I 7 W M . ( Piychobarbus
dipogon ) .18 [ #E 88 ( Gymmocypris waddellii ) Y24
88 ( Oxygymnocypris stewartii) B M B4 {1 (S.
macropogon ) FI R 15 T 1 ( S . oconnori ) , 8k E} R
A4l B B R 8 ( Triplophysa stenura), TE R KGR
M B R R, TE A LR B R K
EFBENIERZI 10 MEFELER FRERH
P BUBR 20 8 | DR 8 | SR R B R B 2 et 2
BE) B E TR AR A K R (Allocreadium
spp- ) FIE B YW R ( Neoechinorhynchus

ginghaiensis) % B $& 28 W ( Contracaecum sp.) fl
7 WA AT MR 2% B ( Rhabdochona hellichi ) o & IR %
B (Ligula sp.) M1 7 8 45 & B ( Breviscolex
orientalis) 53 B B P B R R R BIEE R B,
YR B8 L B ( Echinorhynchus gymnocyprii ) 1357 $i
Wy 3 5K 58 B ( Neoechinorhynchus sp.) RIEREH
JEBK b & B, T 24 3k 4% 1 ( Diphyllobothrium sp.)
115 98 2% W ( Eustrongylides sp.) BB 4 B B R
BERPRILMRE A, SRF4E R RYR
P EERE 1.

1 RETHAXTERANBRENENER
Table 1 Prevalence and mean abundance of endohelminths in fish from Lhasa River of Tibet in China

NERMR WHHH A

23583 KM EANEE ARSEMK

Schizopygopsis  Ptychobarbus ~ Gymmocypris Oxygymnocypris  Schizothorax  Triplophysa
younghusbandi dipogon waddellii stewartii macropogon stenura
B EMFARE HBHEK Prevalence (% ) 33.3 12.5 14.3 13.3 12.5
Allocreadium spp. # E Abundance (1) 1.74 1.56 0.14 0.17 0.25
HiGH Y R BB Yt & Prevalence (% ) 77.8 75 57.1 30 31.5
Neoechinorkynchus - e 4 pyundance (4+) 5.11 4.03 1.43 0.53 1.38
ginghaiensis
MNEELED HB Y2 Prevalence (% ) 2.2 68.8 85.7 83.3 31.5 26.7
Contracaecum sp. # ¥ Abundance (14~) 1.48 2.72 9.00 5.83 0.75 0.57
7 W 2R H Yt & Prevalence (% ) 51.9 50 14.3 16.7 37.5
Rhabdochona hellichi % & Abundance () 6.44 1.41 0.14 0.23 1.38
GRS B % R Prevalence (% ) 7.4 14.3 3.3 76.7
Eustrongylides sp. F B Abundance (%) 0.85 0.14 0.03 7.83
ERIN- 321 YR Prevalence (% ) 0.1429
Ligula sp. #*E Abundance (1) 0.28
ELP S 31 FBYL . Prevalence (% ) 6.3 3.3 0.07
Diphyllobothrium sp. B Abundance (/) 0.06 0.07 0.07
REEGE%E MY R Prevalence (% ) 25.9
Breviscolex orientalis £ & Abundance (4*) 1.67
/3.8 T HYuH Prevalence (% ) 3.3
Echinorhyrwi.tlus %% Abundance (1) 0.03
gymnocypriu
FHYy R K ERN  RUE Prevalence (%) 26.7
Neoechinorhynchus sp. ¥ ¥ Abundance (4*) 0.57

2.2 HEANESHIR ERAANKRD,
SMEBEAR BELR FREBMABLERE
g BRAEHTEEMR

2.2.1 HEAMNRAGRE ZHEH(E )RR
FRAM, FRARERE, REKREE TR, &
£2.00~4.10 mm, A3 0.52 ~ 1.12 mm, B

BRTFORE, R ELEG5AL, AL THETE
1/3 4b, BAZE B A WA 515 4 SCAL Z 18], GRS/,
ANEN 15~ 13, BEBRBER{EFH S
i ERARN, DM S5 R R AR
SENMAMUERE, OERAXEINER, Y
H1:3.6, KA LA AN (1:1.8) ~ (1:2.7); &
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Bl FETHFEFRHER (a) NAHAE(b) EARESE (c). AR () WNBEEB () WRARS
Fig. 1 Allocreadium spp.from Schizopygopsis younghusbandi (a), Ptychobarbus dipogon (b),
Schizothorax macropogon (c), Oxygymnocypris stewartii (d) and Gymmocypris waddellii (e)

TEANES HAAHREANRRBRY
SR HE R ER A — R 2R R, XU
BERMRRENFARRNZHEESNEILTES
K, L =4 24 L 0 5 BRAR 6 A Y 8/
5XNMANEAN R AR BEHEUGNE
R PR & (A. schizothoracis ) B 5% & EP BE /N 751
ﬁﬁ@(s.micropogon)[mtpﬁﬂ,ﬁ“ﬁﬁfﬁj(
F O, diik K/ K (1.60~1.70)mm x (0.57
~0.64) mm, ‘E‘Iﬁ%}’(%“”ﬁ@ﬂl%ﬁiﬂﬂ@*%
(S, sinensis ) P REAF R T ZM,HRE
SRR EH, BAE KN K(1.92 ~2.56) mm
x(0.64 ~0.80)mm, HBRAMKFORE, O
0% #%(0.21 ~0.28) mm x (0.24 ~ 0.27 ) mm, f %
&4 FRAT 1/3 &, (0.35 ~0.40) mm x (0.32 ~
0.40)mm, PAZE BN T4 4. RLFEAX L
MREANFARRSEERAM, HEZE
BEER PEBHNAUBOARR., I TFHES
HER MREEFHTEEZHRANHLE.
2.2.2 AFESEGHE RAFESHFRE R
RTHEED,LBERH EEENR. RiKk

C

H2 FETHFRRENARAEELRLET
(a) HE(b)MRBE(c)
Fig. 2 Anterior end (a),central section (b) and
posterior part of the body (c) of Breviscolex orientalis
from Schizopygopsis younghusbandi
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2R ; U B IR B0 0 E B BT, MW R — E kR OK
i s GRSy F  BIRR  FEE A THEE A
GRS Z 1],

BMEGHR REBATHSER L —F, B
SerE R B 1 64 45 85 ( Hemibarbus maculatus ) F1 B
& JB #) ( Chilogobio czerskii ) B K" | J5 % X
M4k TE 5 i B9 SR B ( Noemacheilus barbatulus
toni )" A A AKY B 85 (H . barbus)" ¥ & #l5d
2.2.3 HEFRYL FEHIHYD(EI3)FR
BTHBERB YA, Ry hg, fEk

HEE mEES M, KRB LH, kg
PR B K B — A, M4 ~5 4, wa
N RERIE W) 3 47,6 B, IBAEHES, B — 1T
W B K, AT AE =T E R, BB/
WIBR— %, A - KRN AR . B
B —A, KB, 5185 8 R X7 K
% RTEBF GRS (G . preewalskii ) K L,
MR K 2.86~5.33 mm, GRBEECE LK
B bt & B . W 7E B BRI R BRI B )
HA M B R K B K 5K 10 mm,

H3 FETAAHREHNBEBHFRYBREIY(a) MR (b) AR (c)

Fig. 3 Proboscis (a) ,lemnisci (b) ,testis and cement gland (c) of

Neoechinorhynchus qinghaiensis from Ptychobarbus dipogon

2.2.4 AWFEEXE ZZXABEHORBETH
WAL FRERE, REAK, EEXE. OF
FIRBESANEAMBER. BERYEHK
ERAREK, AN ~5): 1, P ELEH 4~
6 mm, R AT, AX AR RHFEA
B4, RRTPLRIEXTFRHESI, 7~ 11 X, AL/E 3L
R4~5%, BMRFENITHRE,MARSE
—HRk,

FEXMicR, EHEAP L LIS HMAIL
Bl Bl A £ B, 1950 £F Thapar 7E 2 M fa
(Schizothorax sp.) * K BL R. kashmirensis , B &
BRZEREAKBELH 5:1, 536 FIRH
X, BLAT R 10 xF, 5 % AL G 3L &,
Mohammad %' 7E 76 3 24 18£8 ( S . labiatus ) 0
O 2B (S . plagiostomus ) 1 & PL R B 4 4 'R
£k L ( R. schizothoracis ) , HE B K K 4.33 ~ 4.75
mm, ZEZ & H 4 0.20 ~ 0.23 mm, 5 & # 0.07

H4 HETLRBHFMTBELZBALE(a),
B(b) KZEER(c) MEZAR(4)
Fig. 4 Anterior end (a),egg (b),large spicule
(c) and small spicule (d) of Rhabdochona hellichi
from Oxygymnocypris stewartii

"‘0-08 mmyg Xﬂ‘mﬁﬁ?l»% ,6 Xﬂ‘ﬂlja-?l»g%o E?‘@
KREMNELHFERBEAFRAN BB AL
FFOR 8 it ( R . schizothoracalis ) , R — TR 4,
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AEAERERKERR 3.2:1, fTRTILE 7 XF, AL
JE3L%E 5 %™, Moravec'™ A 2 7 WA FF WE 28 &
KM EEFA THEE (Barbus) 8, ZELW E
EFETERERLUBRA KNONE P, B
BHEKZAH 0.43 ~0.59 mm, K55 R H IS,
BXARRWmERA —/MEG, ARBERSE,
FHINA R. kashmirensi 54T WHZR B2 7 W9 4 1@
LZAMEYR A

2.2.5 FBWHEREMN ZELRiERLR
TR, R, MIRIRIE ¥4 3 17 6 511, I
HED L E—TTYWIHABR K, ETNE=TVHES
KEZEW ERE 44 VBREL, ZERPRE
BRE 2/3 ~ 4/5 4, AW R . AR 9B X Bk
HEAIRE , VIR B K 2 R 60 6 37y B,
BRIy RS ARAEKH 12 4, BT
AHVERRIR, T EHERBEAR, ERGEH
HATER MR R MM RS E

2.3 BELEHNBSY FEFZLANYHBEERL
B, ha~6M(F2), HFERHNRAFAERR
) Shannon-Wiener Z IS BB 5 (1.543 4),
ME SR RAK(0.2901 1), 6 a2k FAh
BEH Berger-Parker HEEFEHEBEMN 0.372 6 ~
0.9252, HERHEMF LR AWML FEER
BR,.AEYHEBELN  HKELEENE
JRREF AR RN, LN EDHEAINE
PR B T ERL RN XU 0 B At
I8 AR, RS R 43 B R A AT I 2R |
T B B R T I T R R A AT I R
L:: 98

6 F f A i 35 A % UBE K 8] 19 Jaccard F-3
A E 0.028 8~0.375 | , W AFAR
HEZROMUEHEES (0.173 2 ~
0.375 1), M . 5 40 B % J= 8K 2 &) #9481l
FEBUBK (0.028 8 ~0.091 6) (3 3),

%2 REATe6HAXRTEMPYBHERE
Table 2 Characteristics of helminth communities in fish from Lhasa River of Tibet in China

MERHRE WHHHiEa  ERE

RpE  ESANER HRAEEK

Schizopygopsis  Ptychobarbus ~ Gymmoeypris  Oxygymnocypris  Schizothorax Triplophysa
husbandi dipog ddellii stewartii macropogon stenura
H A B Sample size 27 32 7 30 8 30
FEH K (mm) + SD Mean fish length 261.1£41.6 290.4+52.0 294.1x24.2 307.5:47.2 241.3:44.8 10.5+2.8
B Y A SRR Total no. of species 6 5 6 6 4 5
Shannon- Wiener 1§ #{ Shannon-Wiener Index 1.543 4 1.127 6 0.8299 0.613 1 1.238 2 0.291 1
Berger-Parker 1k 2B #5 #( Berge-Parker Index 0.3712 6 0.481 3 0.777 8 0.849 5 0.366 7 0.9252
7 W HHEH K POREE - MEHE HFEHRYHR
K ¥ Dominant species EREo A
pee Kk W Kh KA BWTEEA
F3 PIEEA 6 AT 4 WA HEAY Jaccard HELIEH
Table 3 Jaccard similarity of component communities of endohelminths of
six fish species from Lhasa River of Tibet in China
Xm0 =358 3. R Efizla )= =0
Prychobarbus Gymmocypris Oxygymnocypris Schizothorax Triplophysa
dipogon waddellii stewartii macropogon stenura

tj??ﬁﬁﬁ 0.3139+0.2517 0.2316+0.2095

1o ch
-4

e

0.1732+0.2303 0.2240+0.2982 0.0819+0.150 6

WA
Ptychobarbus dipogon
R R

0.3751+0.2758 0.3339:+0.283 4

0.2624+0.272 5

0.0570+0.1190

Gymmocypris waddellii
RBeE

Oxygymnocypris stewartii
EAiRME#A
Schizothorax macropogon

0.3726:0.2446 0.2447+0.2308 0.0916+0.1618

0.2548:0.3464 0.0319:+0.104 4

0.028 8 +0.087 7



http://www.cqvip.com

D000 http://www.cqvip.com|

2 25 SUHE 55 - VG MUDL B ) £ 2K o A7 A2 % R R SR 2 AR RO B R AR (T 7

3 3 ®

ENFERAEERN 7T HEAXP BRTRER
MW AR F AT RS, oA 6 Fb M BRI
A~ MFLEFER . ERTERRANYMFEE;
XU RESARMERHEX . RAHRBEAR
HEEAX ERENEELNE, HILMA
ZREH™ MaRFEANERFERETRR
S MBERE R PEEE, R NE A,
HoAty 5 MR AR R BB 7% Shannon-Wiener £
BEPEFE RO, T 40 R G L 8 B BB AR, VT BB R e
THEBEHBEKRENEREE R, FBRE
EHREER,. Ha9EEL.

S5Th R E A A R R 18] B AR B
=, T 5 20 R e e o e A 0L 1 D) AR A% .
AIRER S MR A &S E SR, T 5 4
EBRESMMEIEENER, N FBREFA
R LE i E -3

PRSI AP R L T AR F A R
MRS, B, UAXAPEE EMN
FHEBRMEEL, WEELKER BREHR HFR
GoRMALERRBUAR G PEREFE, EL
KEESXRPRERAR. BFRBEFLER
(allogenic parasite) ,3X 7] BB 5 & R SR A ME
X, EAWEFRWARSTHBL, FELAES
RN AT R, 2008 S S HE AT R, SRR
R MNMERFEEESE, MARBEFER
REEEE ERSMIBR MRS BRWER
B ™)X AT AR AR 4 R T R AR
REB\EMAEES EHRORBOHEREREFE
BEEHE,

FWR AR 2 B K B K B8 4 #F AR %
AEHMARPRAY, RECHILHFELERE
SRAXNEAREN. s FERHBAER
ZEXPHRABRYE BT ABEFLER
(generalists) . 7ERK YH ) 80 )& .38 b 7% 3L 5T A 94
FRORER B, R A 4 R BRI i FE 8 FI By
MEHLEAES IR, LB T AkFER, M
HFEHFRYBRMNEANT ARRNE EHRE
WA TR, BNTRESEARTANF

A i (specialists) , RE 57 AR B H A Fp K4
g EREREARNERERE, X
B 5 7 R R 0t BB AL ADE R PR
JFRARFERPEREMT HHENTHRFER
HREAXRNHFLXRARAEXKHEREL,
HEFH B RMANE AN T AR FE
HERENNEALTAEN. TRSFRSE
HIEREX, Bk, #F—-PHRBEEFHFRY R
MNBEAEHFARREFTFRBENTESR, UK
FRRRRSHNEAHHLRRERE B ILHR
B

A SCHE R R DI BE R A2 A R A
& ERMETRRRARFERMNMEBAR . F
AR SREALXNHEXR . URREFTRS
FRENXAR FEETBRSEATE ZH
FEEMERAWTAR,

B ARXFHFERHBRPEEGIFEH
EBRKEEYHRFTEEERRANBTEE
IR S, BN R E R BB BRER T A M
EEE LW, ARHEREE!
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