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(VH3ER ¥ DXCAORE2 K P B BT U, PUiR 2% 0 2K B S A BOR TREHEFL b, 1155 850032)

WE: N TRV A @2 B Rk (Glyptosternum maculatum) A8 35 A2 15 B TETE 25 M) R GL 150, T
20194F5—8 H X383 8 BB i i i3t 47 T A . 78 B BE S ok i A0 i e R I 70 2 AR 0 H, 4 R 4k R e
H(Bothriocephalus sp.)~ JF k% HUA SE Fi(Proteocephalus sp.)~ ¢RI UK 5E M (Allocreadium sp.) HTY) &
R %€ Fl(Neoechinorhynchus sp.)~ #REEFK Sk H(Echinorhynchus gymnocyprii)~ Contracaecum eudyptulaeFIFFWH
4 1R SE PR (Rhabdochona sp.), H55 & ANPIF LS FHAEAT 7 RER o 5 SEBE IRk 4 BEANBEAAR L AN [R50
ANF KB EAT R 53, J3 00008 F W A 27 AR I H R VA 22 REIE AN 35 LiOMEAT 23 B, o0 % 25 A el R A b
PR RGBT G S5 R R 78 BB IR kAR T, W A0 1E 27 AR I VK (¥ Shannon-Wiener8 44 1.53,
Berger-Parkerfg $80.37, (RAMIFNC. eudyptulae, FLEGF R . YL | BYLHR E 1) F E Y Nk e, 76
BT Rk AN [F) 14 ) 4R 7, Shannon-Wienerdf $°40.26—1.57, Berger-Parkerds $0°40.34—0.93, A4 F1 A C.
eudyptulae, HEMEFEOR TRV B A T8 Fb 3 A 0 34 UM, 9 287 1) B G 28 1 2 3 2 3 P s 7B BRI Sk A [ 4
KB h, Shannon-Wienerfs $1°50.22—1.59, Berger-Parkerfg $°40.34—0.94, {LHAWVIFINC. eudyptulaeSiHT i
W A E b, G F AN FE B IR AR DL o R dsr . BT — D I T P S A A e R SR A RN B AR

RERIR): RPEIRk; WIS, WEERR, RERAN; EGLR; CTIER; PO

hE 5525 S941.5 HERFRIRAD: A

R TFANE MASAAR S, B R, B
B L JE IR R 2R HORI Sk iy, AR
IS [R] P B3 A2 T — 5 2 [B) A b f 2R Bl i £ 2R )
iy OMORE R SRS A B, S5 MRE RS AP A . 2
FEMEAIDL S A = T

V0 787 7 e e iR G R S, A A R T A 2
IR EA S, AFE 2R . 2R A k. AT
BRI LR LSS, KB+ 8 . PHRURF R I3 853
Wk TR R X R, Rk R m T K
WG S, WA A A R E RSB R
J& T 7% H (Siluriformes). k%l(Sisoridae). J&
ik J& (Glyptosternum) () BV Rk (Glyptosternum
maculatum), J2: 1 [E e — () JE ok & £ 2", 78
A3 A T FE B AT L, AR R AT VL E— 2 AT
FHEH£ 4200 mbh VT Bk Rl 2k i T B
JER Ak () R A A, R T A T A kR £ 2K R

Yt #5 HHA: 2020-08-10; 1&3T HEA: 2020-12-26
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G £ 24 2 SR U AR, R
Hb, 2 SRR o R A L S A 0 3 2K
A A 2 A 1R VR S5 MR AR AT T BRI, AR S A
SR I o R 1 v I B P R fs ANV AL TE 3R I 2R
i sR1OF, Forby, SRR f Ay AR i AR LA, 2
FEVESR B R, USSR 2 Rk B R BT
S G T SR R, I HE U R A £
AL T A X A ZE S, X RS
R 2R X R B VA O TS ok 1 3 R
T AT B A i ERURE T 5 B R v O T
RABENIE 1 LR HEN, 20t FUAE = SR AR (Gymno-
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cypris waddellii){FAIE H R I T SPpar A2 B, R
SRR, SRAEHAARE RS T E
FAEH; Z 7% ) Shannon-Wiener £ #1448 £ N
0.70—1.27, Berger-Parker{lt % JE $541°40.38—0.76,
LA LR, 28 BB R I — € Z=
T, (T R S R Sk H DO R ) R G AT
FYEERAR, 58 & R Triplophysa stewar-
i) () VH AT R A R AT AR 27 AR 5

B Ji fik 0 ] - 2 8 R 8 o A T HE
AL, BTV AGE ) 25 A 0 R SR A A RO
FRALLWE? LA V% 4 b 2 RO H JERE IR 12 TR A
FEAR AR AR KB, HA0TE 2742 0%
BN PR I RGO B RE 1) A0 A i
Bt o fik i 4 T8 A A e HROE TR 45 0 R G AE O, dE—
5 BT A e L 3 AR TS AR G )RR SR A AN BT AR
WAL, N AR N A A 0 R R AR IE M A T
(0 )33 A B AR At B

1 #R5ERE

11 FEEHRELHRE. ®’E

20194:5—8 H, # i R A TAE T 705 H ¥ X &
WORE 2 B 7K 72 Rk 2 I 70 B 5 A T el 5% Y5
BEEH BT . K BB RSk & E s, FHFR
TIFNECN Y E T 10 cmx10 em A9 B M e, 75
AR RIS B3R 3R, P ) 7 B S OY FEHG880323
5 1 UM BT N EAT I ER . 0 3] f 0 U,
oz R 23 BIAETICT 245 0.65% 42 R E /K (AN [R]85 53
ML Ao —HEFE o W2 58 Be e, 8 depk e i,
70% LBERT100% LBELRAT, 53 0 T IR 5 4 8 A
Iy FEEP AT o
12 GHUWEFEIERMMREE

&5 0 T HEV S I A S5 A X TE A E %
AAE MRS e, RS E LSRR
o3 BEAS I S0 AT, o R IR £ ) i 2 g
R A AR G U 2 A R R AR SR . WP
{5 Ff Sangeri:, EHEW B F HFImtDNA A 128, £k H
73 53 %F12S mtDNAAIT18S rDNAHEAT Tl 5, 3
SREL T e AL U 18S tDNAL ITSH: A /41
F kAL R H 4 5. Hod, JR S 2%t ok 5@ Fb Rl
HOBEY) B 5 PR KHITSFE 54T TP o B3R
)35 R 7 51 E NC BB 12 R 4T EE X
1.3 HBIEMGITS S

FH BRI B R o B R i 5k ) 4 K 4 g
AT, E MR, IR B AR 0 HUR R 2 R B
TGt BETE 2 FEYE R Rl AR 25 B 43 51 FH Shan-
non-Wiener$g #UfllBerger-Parkerfg K17 &, Shan-

non-Wienerf§ 8ISW=— 3" p; In p;, p, 95 iFh %5 4= H
HI%E 5 %74 B 1 LU {A, Berger-Parkerfs
HBP=nmax/n ", nie A a7 A HAMEECE 1) A,
M B BT e R B — 2635 A g &, R
ek | JRYLTR TRV FE R, B R EEON EAE AE
R e i e IMEL N B K AE TS L, G =NT/N,
VI FEE=n'/N, N IR A A UGS (SRR AR
H, N9t SRREAR K, n 3 22k g s g,
VIFEER B EebrEEZ "R x . HHWPSER
20190 Hdf 47 Ge vt At 8, HOlympus SZX 1644
P 8T FllcellSens Entry B 23 A #4H 6F H 4 gk
TR,

2 #£R

21 TEEERESMMINEEK

LA BT R k383 R, b, MEPE145 =, B
202, iRl R R E ERI36 . HAaKN
11.00—34.00 cm, ¥} 4K (20.89+5.36) cm.

22 ERESHHIETERRAMER

TE R B SRk T AL v, MR AR B 2R 2, HTE
W B LR, RSk 2R, 2k H2FR(ER 1), Horr, 1R
S th R L BU(E. gymnocyprii) ), o BE B 4k
HAC. eudyptulae, FoAth 25 A 455 HON A B

RREGHREM 2R, BT,
S5, Sk VAR, TR R, AR AT R
T, BT e 5 KB v, R KR T
G WA A ELE, 00 TR, 75
Hfz, TEARAFRIN, B 547 T-7 5 5, TEARTR A H,
YR R B A T AR B YA, B 2R S T
E A AFEALBENLIT H T AR EEAN Y il %
W, ORI (A 1),

W kiR IR R 12S. COXTRICyth
mtDNA 7 il FENCBIEUHE e b kAT Lok, — Fihdx
=7 AN T7.13(KX434430.1) 79.49%(1Q280884.1)
H177.73%(KX434430.1); 18S rDNAKE K — 3 i4: f%
15198.36%, % 51(DQ925305.1)FT J& M 3¢ J& T-1&
MR, 5SS e R —.

J& S 2% s oK E HARELA N, IR
ARG ST AN, o TR AL, 78 JCHh ak
W A7 S, SRS 01 K ORI, B
BTG, JEEE SR, BA T AR, oK
Ui 5 TEARALB = A, AEFEALBENLIT 1 T ik d
AN A s, IS T I 1A, 2 HRETE, 575
A T BN BEES, 5P S0, A7 T E (] 2).

#12S. COX1HCyth mtDNAFENCBIHE %
HgEAT EEXE, — B R = 7 N T73.16% (NC_
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45 %

046386.1) 93.75% (JQ268552.1)F175.42% (JQ26
8541.1); 18S rDNAZKE K Lt X} 247 51 (KX 768
934.1f1KX768933.1), —E 144 5l N99.78% Al
99.27%, Xf B JiE 3k % HUR 124 A [ Pl TS ]
FF A X Ja — Bt % 5 7999.04%(DQ768186.1), 4
I J&& A2 o

SAWEKREM  RAICIE TR, SR/
IR, R E, BEE . AWM. o
G VAR RE= € NG TR =L &5 N R B LS &7 A VAR R SR N
ATy B dy 3¢, IR R T . B Z2ERRIE,
RL T IR R EJ7 R B At . 2452 M B
FEAEE R, AL TR e e f5 Ar B O B4 T IR
S HT A8, MR TS, N T RS2 AL, OREEIRAN
I R 5 VA2 79RO S o 28 A R i, 4% A0 T 5 S8 RS
o HERMEETE, KR A EORAR G, oA TIRR A S

B E I A S P HEME AR, SR AL S5 7 A
AR (] 3).

MWIERE, Z57 R R AME . O IR/
PR DRAL S B MBS, 5P
o U 27 R ) A R I 25 R 2R R A
W #112S mtDNAJF #3417 text, — 3N
92.86%, Fi# FJEA R, SEESES R

BRI SRR ZE Fh B ER B 0, R
TR, AMTEALEBE, W ) B T 25 Y, B s w4 T
S AR AR, RBETT DA B B, BETH AN,
454 WS, R RIECIR; Wy S8 ek
e, 651, F4134, FL184; AN I 29T
K, 2R3N LR, N T — NI W) R
R, BHIR, —RA EZIA, B—REEZ2MN W
JRAEANAR B K EAE AR BOR 22 57, R AN B A,

F1 EREBUHGETERERAFNAERR

Tab. 1 Species composition of gastrointestinal helminths of G. maculatum in Tibet Autonomous Region
A AR I HUR R
Gastrointestinal | Class H Order Al Family J&Genus FiSpecies
helminth
%% L Cestode 2 H1 4 Cestoda LAEH =R RIELE R IR ZR HURE M
Bothriocephalidea Triaenophoridae Bathybothrium Bathybothrium sp.
ik H 5 KR I K 5 L I K e R
Proteocephalidea Proteocephalidae Proteocephalus Proteocephalus sp.
H W HDigenea % 4129 Trematoda 5 %4 H Digenea SRl Allocreadiidae 7 AW )& AR B S
Allocreadium Allocreadium sp.
sk Sk Pk 1 IR P SR K
Acanthocephalan Eoacanthocephala Neoacanthocephala ~ Neoechinorhynchidae Neoechinorhynchus — Neoechinorhynchus sp.
ek R vy B v ) g RRELEK B
Palacacanthocephala  Echinorhynchidea Echinorhynchidae Echinorhynchus Echinorhynchus
gymnocyprii
2% H{Nematode 2% Hi 44 Nematoda 11 H Ascaridida SR FlAnisakidae — WEREL LR Contracaecum
Contracaecum eudyptulae
Jie )& H Spirurida A A& Rhabdochonida A1 £ 1 & IR R HUA 52 Bl
Rhabdochona Rhabdochona sp.
A B 200 pm 200 pm

BI1 BRAE S AR e
Fig. 1 Bathybothrium sp.

A SR B. SO C. 1S 1 DL SEIR1T I 1. SRR 2. 15 3. OIS 4. 1253 i kAR i AL
A. apical view of scolex; B. lateral view of scolex; C. mature proglottid; D. gravid proglottid; 1. vitelline follieles; 2. uterine; 3. ovary; 4. cirrus
sac; The arrow points to the genital pore
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K () AT et A S I A AR i HE AR i P T DA
[ TE O, 73 BCHRAT, A4 s AR i o] WL AR T R 455 I LU
2 S AAHIE, A7 T 98T s o 07 & AL
RECNE, 26 MRt FR I B AR, A
NSRBI ES, AR TR T, S8E8
TRIRE, B PN g ks 3 e e A2 2 3 m i
HARSE, EehER(E 4) KT 1.22—11.78 mm.

oz % VAT - 5 A ST AR BT R R TR A
Y8 AT TR L (Neoechinorhynchus qing-
haiensis)m], T XU 57 P 2 B 2 S 1) 75 v 3 M e A
K N1.82—5.33 mm, AALE/N . NCBI¥UE B ik

A B 100 pm

B2 J5Sk gtk e P
Fig. 2 Proteocephalus sp.
A KT B. S5O C. BT F; 1. O EL; 2. 1255,
3. AL kAR AR FE AL
A. apical view of scolex; B. lateval view of scolex; C. mature
proglottid; 1. ovary; 2. cirrus sac; 3. tests; The arrow points to the
genital pore

200 pm

K3 7 AR R E i

Fig. 3 Allocreadium sp.
LA 2. HEWRAE; 3. W 4. BFEL 5. BRBER; 6. B, 7. S2 A
8. PA=%E
1. oral sucker; 2. ventral sucker; 3. pharynx; 4. ovary; 5. vitelline
follieles; 6. eggs; 7. testes; 8. cirrus sac

[N [0 (V)]

200 pm 200 pm

B

B4 SHmRy) HOR e i
Fig. 4 Neoechinorhynchus sp.

AMER: LW 2 W 3. fREERHZ; B L 1. W5 2. W 3. 4K
BERHZ; 4. S290L; 5. RO ZE; 6. R, 7. IWHE2E; 8. SO He
A. female: 1. proboscis; 2. lemniscus; 3. somatic giant nucleus;
B. male: 1. proboscis; 2. lemniscus; 3. somatic giant nucleus;
4. testes; 5. cement reservoir; 6. cement gland; 7. seminal vesicle;
8. copulatory bursa

A ) R R P R, kAT .
W PP, £ 202046 A JE X 5 i AR 62 (Gym-
nocypris przewalskii) {1018 27 £ 86 AT TR,
W R AR B 1) 7 ¥ ) O AT BRI, 5 B
ik 2 2E ) ) 18S rDNAITSHEL K 2 51347 1
EEXF, — 0t 899.39%M194.24%, #3 NAS[H F .

BeERskh BRIk H ., RRKT
W) AR E R, KA T5.66—20.40 mm. AR E
fif 3, DLS 5 2, 8 LB R A, (AR R A
ARAEST A, RBER R . W) 2 R, Y4165,
FHNOAS, BIAME N, 2—6ME K H B K, G310
F AT 64, G2 SN RIECE3A, WIERIR, 2
Btk WIRRAE T, 2R, ST . 1
PR A RT LA R BN, A ECHEAR . HE 2 A 22
FAHE, BARETE, FEARTER; R IRAL T 2 M5
M, 641>, REIRY; M A LR T H AR Hh, RohE
RAIE 5).

B HCOX1T mtDNA 751 (L b 1 35 K 41 4= 7 471
MT345686)7ENCBIEE 2 H L, 5 4 ik =k He
(MT169753. 1FIMT169743.1)—F P 99.1%; ¥ H:
5575 M I A 6 VA 438 Hh R A ) R B R Sk B ) 18S
rDNAJFFIEAT L, — S H100%, {2 V)85 1 4
B /INEG 5350 57 R P R AR AE X

C. eudyptulae SRV A, Iy H
F) 1 2, BEBE i ok ¥ 1o v 25 A IR R 4l R
ZA R BRI ER, R, MR L(A 6).

B iZ 2k HU12S mtDNA 7 #I AENCBIEE %
HEAT LU X, 5808 KX G 22k i (Contracaecum ru-
dolphii)1 2S5 K7 51 1) — EiU 1 552 1519 94.37% (F142
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KRR Y R

45 %

6246.1F1EF014283.1). H18S rDNAF 45 C. eudy-
ptulaeff)—EHE N100%(EF180072.1).
HiRZ%HELRR dpRgK, H#EE IR,
E FVFE RS A AT L4 U8, Bh AL T B iE LTS,
ME SRR TR AR R, R RS AT WAL R, A
FIAEK(E 7)# 1% R 12S mtDNAJF 5 £
NCBIZHE 22 A gk 47 Lo, — 8ohE &= 983.16%
(MT350402.1), 18S rDNAJTF 51 5 FHH L S J@ 1+
A — = T97%.
23 EWESLUEUCEFTEFZRBREER
RSB E T E R R E R
B sk B A Y A R A o UK e LR 2, Hi
oR: C. eudyptulaelfV G HUER . RGLF  EYL R

A WO~

[N

KI5 ARk sk B
Fig. 5 Male of E. gymnocyprii
LWy 2. 30 3. WIHH; 4. VIR 5. S 6. BB 7. RS 8. %2
Eidd
1. proboscis; 2. neck; 3. proboscis sheath; 4. lemniscus; 5. testes;
6. cement gland; 7. seminal vesicle; 8. copulatory bursa

-«
—_ B

A 20 um

\

RN 35 3 FE ¥ D d v, TR HOR E Rk, AT
M 2 H R TE i B

P EYE R E B R AH B FE R AR RE
SU AN IE A ) R B Rk Y AHTE AT AR A R R
TR0 D02 3 R R S o P P A, 7 AR 0 U A Uk
Yo, YR VLC. eudyptulaetit i, W) B 2 Fh ik
., BREIG S dOMAT R 4G HOR E AR AIG; P28
LIH R s A 2 PRI C. eudyptulaeti s, IR RE 2% H
R TE MR, S R AR 78 A R AR SR Sk H R A1
TR G5 B DUER M) B E A

S SR Bk A 1 TR, 7N B A e XA R, R
PeR LIOHT W) HUR B PN C. eudyptulaedi i, J5k
S5 R E P IR, BRELIK B AIS; P FEERLC.
eudyptulaeti i, HTHV) HUAR EFP IR, BREEI K H
s B E LLC. eudyptulaefi & -

20 pm

Kl 6 Contracaecum eudyptulae
Fig. 6 C. eudyptulae
i Sk 73930 4 1R Sk AR AL AL

The arrows point to the heads and the excretory holes

L _>
50 pm C 20 pm

K7 FTHRZE dum 2k dt
Fig. 7 Rhabdochona sp.
A KR BMEHURAA; C. VR B, S AR DR BT TRISE R

A. head; B. female’s body; C. male’s end; The arrows point to the oral capsule, the avulv and the spiculum
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AR FRE R BRI AR T C. eudyptulae Nl
R HOR RE i, TR G AR, G RAT

FEHBILIC. e

AEIEKERFEHRAEEFTE S RRLEE
o PL5 cm > (8] B& K 28 B Ik 2 5 A~ KA,
110 cm<L<15cm. 15cm<L<20cm. 20 cm<
L<25 cm. 25 cm<L< 30 cm#130 cm<L< 35 cm.
AN A K SR Jir ik i A 2 A i HUR B I LR 4

7E10 em<L<15 cmf115 em<L< 20 cm4> K4
t, C. eudyptulaelf)EGE M FE i m . 10 em<
L<15 ecm R &I 18 2R E R RIC. eudyptu-

udyptulae N5 -

laeWiFh 27 A2 0E . 15 em<<L< 20 conZH A % I AR i
3 S HRCRIAFF R 22 FRAR 72 ol BT IR ) e o 5 o ) J

FNP- 1) 2 FE AR, JR Sk 5 HRORGE Fib 5 ARG,

1 TR A 2% HUAR 58 b RN S R, i R S i R J e
RS OES: 3

£20 cm<<L<25 cm41 9,
RS EN R Y NSNS =
laets =1, FRW) AR EFIR 2, 57 PRI HOR 78 i i
1i%; ~F35 2 BE DOB W) ok € Fh i s, C. eudyptu-
laeiR 2., 5t PIWL HUA 8 P I S Gy B DUET i)
HAREF A

&G LLC. eudyptu-

*2 ERREEHNHUETERRRPER
Tab. 2 Infection of gastrointestinal helminths of G. maculatum in Tibet Autonomous Region
ERRLIEIES BRI e BRGHE EHE () Y ES JRGLTRE T FLE
Parasites helminths Numbers of helminths Numbers of infected host Prevalence (%) Intensity Mean abundance
VRAZR HUR e
Bothriocephalus sp. 27 25 6.53 1—3 0.07+0.29
Ji Sk 2 AR E o
Proteocephalus sp. 47 30 7.83 1—6 0.12+0.52
5 AR R R E
Allocreadium sp. 44 19 4.96 1—10 0.11£0.75
HopRY s R E B
Neoechinorhynchus sp. 141 69 18.02 1—13 0.37£1.16
BREE L IRE. gymnocyprii 7 2 0.52 1—6 0.02+0.31
Contracaecum eudyptulae 166 92 24.02 1—19 0.43+1.47
W25 o of 5

FIRER AR E R 12 9 2.35 1—3 0.03+0.23

Rhabdochona sp.

®3 TR EBHEVGELESEIRARRER

Tab. 3 Infection of gastrointestinal helminths of G. maculatum with different sexes in Tibet Autonomous Region
; AU R AR BRI R g gy Pl
14 51 Sex X : Numbers of & (/&)Numbers - 0 il
Parasites helminths . : Prevalence (%) Intensity Mean abundance
helminths of infected host
MiPEFemale  ZRAEZR A 16 14 9.66 1—3 0.11£0.37
Bothriocephalus sp.
JF SR Z5 R E F 11 7 4.83 1—4 0.08+0.41
Proteocephalus sp.
St R 2 Pl Allocreadium sp. 4 3 2.07 1—2 0.03+0.20
BT HR SE T 44 20 13.79 1—19 0.30+1.64
Neoechinorhynchus sp.
BB E. gymnocyprii 5 1 0.69 5 0.03+0.42
Contracaecum eudyptulae 44 34 23.45 1—4 0.30+0.64
FFIH 2 B 58 Fi Rhabdochona sp. 6 3 2.07 1—3 0.04+0.31
HMEMale  RAE SR LR SE R 11 11 5.45 1 0.05+0.23
Bothriocephalus sp.
JESk g R E R 36 23 11.39 1—6 0.18+0.63
Proteocephalus sp.
5P SR 58 B Allocreadium sp. 40 16 7.92 1—10 0.20+1.28
HTRIY HR S T 102 48 23.76 1—10 0.50+1.23
Neoechinorhynchus sp.
PREESL SRE. gymnocyprii 1 1 0.50 1 0.00+0.07
Contracaecum eudyptulae 109 48 23.76 1—19 0.54+1.93
FFIH £ 5 58 Fh Rhabdochona sp. 6 6 2.97 1 0.03+0.17
PERIAEE SR dR g Rl Allocreadium sp. 13 10 27.78 1—2 0.36+0.64
Unknow sex Ry ok s 1 1 2.78 1 0.03+0.17

Neoechinorhynchus sp.
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7E25 em<L< 30 cmZl 7, A A ILAR B o Sk Ht,
TR 2 DI BRI B oK 5 PR iR =, C. eudyptulaelR 2,
T ME 28 B R 8 P A P33 B LLC. eudyptulae
151, BT A 8 PR 2, TR 4 HUOA i A SR
Yeoii B DLC. eudyptulaeti 4 »

7E30 cm<L< 35 cm /1, AR I 6 ik Sk o A
AP MR 28 HRR S P, TR G 28 DI iRV R S Bl
C. eudyptulaeiR 2, TRFES HUAR 8 M A% P F
DL ) oK e P B v, e PRI RO e iR, IR
T 2% UK 58 PP AIG o BRIVRAE 4% HUR @ Pl b, HoR

A P AR A R R R RSP 38 = B 38 O A AR K A
Wi IR L C. eudyptulaet =i -
24 ERESCEHCESEEREENZHEMERMT
rig e
FET iR VA4 T8 B AR I HU 2 R PR AR A b
BE LR 5, fEBEAFERF, Shannon-Wienerdg 2N
1.53, Bl Z AR S, IRBPIF N C. eudyptulae.
E AN 90 ) S B Tk, e A AR e 2 Y £
¥ AF ik Y4 ) Shannon-Wienerf8 04 7l N 1.57 1
1.47, BEi& 2 PRI 0w, 1 78 M0 A B B B AR b

#4 TRIZKEHREVCECETEHARRER

Tab. 4 Infection of gastrointestinal helminths of G. maculatum with different total length in Tibet Autonomous Region
4K Total Py A B Fh 2R Parasites HNE %EE%Z;; mYEE E%E%ﬁ L T TI\i/IHEB:
length (cm) helminths hum oIS 0 (J&)Numbers (F&)Numbers Prevalence (%)  Intensity can
elminths . of host abundance
of infected host
10<XL<15 iRy do ok 52 1 1 47 2.13 1 0.02+0.15
Neoechinorhynchus sp.
C. eudyptulae 16 12 25.53 1—3 0.34+0.67
15<L<20 FRMZEdREF 1 1 142 0.70 1 0.01+0.08
Bothriocephalus sp.
JESR 6 HUR E T 4 3 2.11 1—2 0.03%0.20
Proteocephalus sp.
57 PRI R RE T 2 1 0.70 2 0.0120.17
Allocreadium sp.
WY R E A 8 4 2.82 1—4 0.0620.39
Neoechinorhynchus sp.
C. eudyptulae 29 23 16.20 1—4 0.20+0.55
20<L<25  IRAEZR HUREF 15 13 96 13.54 1—3 0.1620.44
Bothriocephalus sp.
JESk & R E 9 5 5.21 1—4 0.09+0.48
Proteocephalus sp.
S AR R R S T 1 1 1.04 1 0.0120.10
Allocreadium sp.
OB R 2 40 21 21.88 1—13 0.42+1.44
Neoechinorhynchus sp.
PRERTE K HE. gymnocyprii 7 2 2.08 1—6 0.07+0.62
C. eudyptulae 36 25 26.04 1—4 0.38+0.74
FTHA £ R R 58 7o 8 5 521 1—3 0.08+0.40
Rhabdochona sp.
25<<L<30 JRFEZ R e b 10 10 79 12.66 1 0.13+0.33
Bothriocephalus sp.
JE Sk & R E T 24 17 21.52 1—3 0.30£0.67
Proteocephalus sp.
1 IR AR SE A 16 11 13.92 1—4 0.20+0.63
Allocreadium sp.
WO HUR 2 51 30 37.97 1—5 0.65+1.05
Neoechinorhynchus sp.
C. eudyptulae 62 24 30.38 1—19 0.80+2.59
FFIR 2 R i ol 4 4 5.06 1 0.05+0.22
Rhabdochona sp.
30<L<35  PRAEZR R E F 1 1 19 5.26 1 0.05+0.23
Bothriocephalus sp.
JESR 5 HUR E T 10 5 26.32 1—6 0.53+1.39
Proteocephalus sp.
57 PRI R E T 25 6 31.58 1—10 1.32+2.85
Allocreadium sp.
WY R S 41 13 68.42 1—10 2.16£2.59
Neoechinorhynchus sp.
C. eudyptulae 23 8 42.11 1—I13 1.21£2.97
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Shannon-Wiener#& £ 421K, X N0.26. C. eudyptu-
laefE3NHER S5 AR A, FEREYEREAR R, Hrbk
Wy 1 R e Fh 2 AR AR

*5 BHEHHUETERERENSHERMB MM
Tab. 5 Diversity and dominant species of gastrointestinal helminths’
community of G. maculatum in Tibet Autonomous Region

Shannon-  Berger-
. o e
DK Mo Benger. o B
Classification Wiener Parker Dominant species
index index
BT
Whole group 1.53 0.37 C. eudyptulae
PERISex Mtk 1.57 034 C. eudyptulae Ik
Female VPN
C. eudyptulae and
Neoechinorhynchus sp.
T 1.47 0.36 C. eudyptulae
Male
51 0.26 0.93 C. eudyptulae
K]
Unknow
sex
kK 10< 0.22 0.94 C. eudyptulae
Total L<15
length  15< 1.03 0.66 C. eudyptulae
L<20
20< 1.59 0.34 Ry R S Fi
L<25 Neoechinorhynchus sp.
25< 1.49 0.37 C. eudyptulae
L<30
30< 1.33 0.41 R R E
L<35 Neoechinorhynchus sp.

XFANF K BB, 10 cm<L<15 cm
ZH AR, o % 2H Y A TE B AR 6 H VK 1 Shannon-
Wienerfa i85 11, LR TR 2. 20 cm<
L<25 cmf130 cm<L<35 cm4: KA KR HF AN
BV R E M, Hr =4 NC. eudyptulae.

3 Wig

53 A7 T VA ek v i ) R Sk L ] 7
A0 RN v R AR Y b P AR I R 4
FIRFIEBEAT LLEE (3R 6), AT LU BIL: PR B ik i A i
B 2 1% A By, YR EEEEE, =
# [fJShannon-Wienerfg £ #1501, AR A L
LHNE.

— AR, B AR AR A E S 2R
YRS FR IR 2IEM R, m RN a5
FE KT, )27 A R oE P
B Ji fik 2 DAk £ i AN R A 3040 8 32 (1) g I’\]ﬁ' T

VAR B R, TFHE Y B AR MU
SRR AR, 75 A T b AL TR I
BRGKE, BT g sz — ", st
e H— e B AT O 2R AR SR, AR ) SR R
I B AN R TE 3, T30 sh V) A ECAT 20 4 #6 2
HH A A 32, R B T ke ot 5% B () i T R e B A
05 T o T R A L A P R £t 2 A R B i ek SR AT

Uﬂ]

F6 AR NKETEFSLXHUEFTERRMNEEEMLL

Tab. 6 Comparison of community structure of native fishes’ gastrointestinal helminths in three waters of Tibet Autonomous Region

Shannon-

) B BRSO J2 % SRR IR
7K Water area 1 FHost Total number of Sh 1enervs_ LY M Dominant species  Literature
gastrointestinal species annon-wiener sources
index
+i ¥ Lhasa River Ao YT 6 1.54 T WA A 2 H [30]
Schizopygopsis Rhabdochona hellichi
younghusbandi
UM 4 — MR R 2
Ptychobarbus Neoechinorhynchus sp.
dipogon
o S R 5 — X B HURE T
Gymmocypris Contracaecum sp.
waddellii
AR 5 — X B HURE
Oxygymnocypris Contracaecum sp.
stewartii
B & 4 1.24 OB R SE T, A IR g
Schizothorax Neoechinorhynchus sp.,
macropogon Rhabdochona hellichi
FHWRIE M 0 0 —
Schizothorax
oconnori
2 2 e 4 — BRI A E
Triplophysa Eustrongylides sp.
stenura
i $ Chuguco Lake 1o S AR g 5 0.70—1.27 % Hinematode [32]
C. waddellii
A VL H W VT B TR ik 7 1.53 C. eudyptulae A X this
Shigatse section of the G. maculatum paper

Yarlung Zangbo River
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—E M FF AR B LR TR G 2R S BT R
figk 2 3 P 7K SR 8, 5V A P A 0 B R A A
TEZE 5, B VR 22 7 m] BE R P A 1 P 22 e 1Y) B 22 i [
Z

TEME A A4 K10 cm<L<15 cm[¥) Z B 5
ik FE4A& P Shannon-Wiener$i £{X 50.22410.26, iz
TR FEAR . MERERE AR HA A KA B4R, 1X ]
Ae 5 BB Rk ARG G AN BIFFTAR DL R
[ 4K B KAy J e 1 28 4R I 1 2 05, TR A A
AR, 2R EEKEIE EA SR I . — Bk,
BRMFER S 2K 2RI, 1 BB Rk A A7
FEPITE ST 52, M A A AR TR R T M AN ™,
AT DL AE [ — PR, KO 1) R B i ik, 4F
U Bk K o AT AR 4l 28 B 5 B TR K X 45 PR B Ji
Sk EREANA", T4 A KN, SR B e
PR, A W0 S Ji, 2 3 T 4 W e, D) #7)
T RANEH, 35 7 BB IR k421 L 10 em<<L<15 cm
&%, KBRS KA IE20 cm. A RUEIA
N, T FARFERR, A2 VS I A AR OB ; 1A 2 A
WA TR, SRASHT 00 B A8 HU BT R 1 R OK, AR B
i) B BRI R4 K10 em<
L<15 cm PR, B BE TRk A4 R0 AT SE 08 2 55/,
1 T8 ZF AR I LB AP SR AN & /b, AT Shannon-
Wienerfe B W Bk . FEE KA, 15 cm<
L<20 cmA120 cm<<L<25 cm4= K 2H B 5 J5 kv 1k
T8 25 A2 i HUBEVR ) Shannon-Wiener 48 B & L T4
B KL 25 em/5, Shannon-Wienerds 5 ifiy [#
KT . ZFEMEIREON T AR R YR =FE FE A
BN BEVR (1) DT R AR BURK, & S T Wl =F
AN A Rl 324N 2R TE R AL
TH 27 A2 ek B8 &) BE S A AR G OB VR A O AR B I it
FURIN, 22 FE 1 BEFETA A R 1 22 50 B 14 T if 354 o,
L2 R 2 AU Y, 7620 em<L<25 em
KA, TR AR RS R I, P T(0.01+
0.10)—(0.42+1.44); 7£25 cm<L<30 cm4 K4,
LIS YRR BN 6F, A T7(0.05£0.22)—
(0.80+2.59); 7£30 cm<<L<35 cm& K4, R &I
TSP AR AR R L SIS FE A T7(0.0540.23)—(2.16+
2.59). AJLLAE Y, S BB sk AR 3G N, 25 A
UG L) ()7 35 =F B 22 SRRk R OK, P38 3 B v
AU AR REVE TR E PR T 3 S, (R
W S FE R . P38 B 22 Rl TR 1385
5 ERAR, RV I 2 RE R 2 PR T o X T AN A
) 2R B DR (1) Y A TE B A 0 AR, 7R AP A AR
A A G A 3 S R, IR LR TR 2 FEPE TN
Shannon-Wiener#8 £ A - M P FEAA o

FE MG EUAT LI H B VLB, SCRRL B
AN SR 3 A K ) £ 35 SR AL E AR
i VR TP (R 6), IR SRR AR AT R 2t o,
C. eudyptulaese 5525 A B, T S YR 1% 2 28 B —
AR A oM BERE /11, X AT Rt C. eu-
dyptulae . B Bk HE AR Rl R DL 5 P 1) 3 22 R
Bz —

SE Mk
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COMMUNITY STRUCTURE AND INFECTION OF GASTROINTESTINAL
HELMINTHS IN GLYPTOSTERNUM MACULATUM FROM TIBET
AUTONOMOUS REGION, CHINA

PAN Ying-Zi
(Tibet Academy of Agricultural and Animal Husbandry Sciences, Institute of Fishery Sciences, Lasa 850032, China)

Abstract: Glyptosternum maculatum is the only fish belong to Glyptosternum in China, and it is the fish that only lives
in the Yarlung Zangbo River in Tibet Autonomous Region. In order to understand the community structure of
gastrointestinal helminths and infection of G. maculatum, the endemic fish of Tibet Autonomous Region, 383 indivi-
duals of the species were dissected from May 2019 to August 2019. Seven species of gastrointestinal helminths were
found of G. maculatum, including Bathybothrium sp., Proteocephalus sp., Allocreadium sp., Neoechinorhynchus sp.,
Echinorhynchus gymnocyprii, Contracaecum eudyptulae and Rhabdochona sp.. Most of them were widespread para-
sites. The population of G. maculatum were divided into whole group, different sex groups and different total-length
groups. The gastrointestinal helminths’ community diversity, dominant species and infection of G. maculatum with dif-
ferent groups were respectively analyzed. The results were as follows: in the whole group of G. maculatum, the Shan-
non-Wiener index and the Berger-Parker index of the gastrointestinal helminths were 1.53 and 0.37 respectively, and
the dominant species was C. eudyptulae, which had the highest infection quantity, infection rate, infection intensity and
average abundance. In the different sex group, the Shannon-Wiener index was 0.2—1.57, the Berger-Parker index was
0.34—0.93, the dominant species was Contracaecum sp. in all sex groups, and the Neoechinorhynchus sp. was the
dominant species in the female group. The infection rate and mean abundance of C. eudyptulae and Neoechino-
rhynchus sp. were high. In the different total-length group, the Shannon-Wiener index was 0.22—1.59, the Berger-
Parker index was 0.34—0.94, the dominant species was C. eudyptulae or Neoechinorhynchus sp. The infection rate and
mean abundances with both helminths were high. It can be concluded that the dominant species in the gastrointestinal
helminths of native fishes in Tibet Autonomous Region were mainly nematodes, and most of them were heteropara-
sites. Fish were only their intermediate hosts, and birds play an important role in their transmission. This study was to
understand the community structure and infection of gastrointestinal helminths of G. maculatums, to further clarify the
species composition and parasitic characteristics of the parasites in Tibetan fishes, and to provide basic data for study-
ing the environmental adaptability of endohelminths and the coevolution with the host.

Key words: Glyptosternum maculatum; Gastrointestinal tract; Parasitic helminths; Community structure; Infection reat;
Mean abundance; Tibet Autonomous Region
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