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FHE: W F0 VG 9 3 51 90 A Yamdrok Lake sy S SR AR fi7 18 77 25 i HU RO BEVE A2 A8, IR AR 25 A H 5 7 iR v SR B4 58 A
MURE 8281 2 = Z R AR ELOR &R, DA A AR I O R, 17202047 H %5180 2 i SR B Gymnocypris
waddellii [MEVE120)8, HEMEGO R, 451£22.20—49.20 cm, #1421 (36.764.18) cm, 14K 77.3—896.7 g, “F-H1k
H(425.92+148.27) gl#EAT T HIAG, X HEVE 25 FIPR H) OC REFREVE LT T 0. 5 ol o A iy i 27
AU BBV B S AR AL R, 43 9 5 BABAE 15 4% Hi Parabreviscolex niepini~ %1 5 &2k B Contracaecum eudy-
ptulae. FE L HAK T Streptocara sp.« FiRWV) H K %€ Fi Neoechinorhynchus sp. Al R H K %€ FhAllo-
creadium sp.. G S BRIV HORE R SE IRV 4R, AR E R, 0 B $E 2k i
WELEARE M. P53 m BMIRAR s IA R T 4k . B Bk e Fp . R R M. 5 RN
HOREFPAN B 24 0. #EV% I Margalef?) M =F 5 45 80°40.59, Shannon-Wiener Z £ VEFEHUN 1.26, Pielout)
SR %90.83, Berger-Parkerflt %5 B 4R 804 0.50, IR AW Fh 935 IIBAAE 9 4R o AT 441 R) A7 A2 1E IR IEK, 5%
WA N 5 BIARAR O B R e A 5 5 IR EROR e Al 0T B A R S R EFr . W EEL I R
PR R TE Rl 0 R R S A 4 R E Rl . JUAth 2 AR 0% R R A AEAE R (R OGBS 1™ E, 1
JRGLIA 1 3 ORI R AR TS R 2, Horh, DU 1Rh 27 A2t 1 32t IR e v, G2 A e
[ 2 B A A e, 3T ORI AR A A= dh e (R IER G 1) 4 3 H SIS I S AR, AR R IR SR 2 A 1 ] B R % 1) i
F. SEALT PG A, I AN T Chugutso Lakef bt PN LA BRI, 15 3 0 25 Rh 2%
FATF, 25 A 0% H Rl 2 — B, (5 2 s g A v [ AR iy i 2 A 0 R BV LA B SR A, B S P R, 4
K73 2 A i R et B S v R R e e, BRI T AR BB Rt 58 15 AN IR o ol ) DI FH Sk 4 W g i
e e TR R P R N (] AR SR BHE SR OC &R, BIRR RIS A o E 5 5L 20 R v o BRI 7 1y A s ke
TR, HTBRV) B R E b S AR R S R ] SRR B o (HRX PG RIEATRE, A K ARSI IR
TR AR R AR AR T AR AL o FRIEGL I T AR B A IR, B — AN LAV T A S 5 hn, A ] AR
HAEHTBEROR, PR FFHAFt B .

K REk AR, ARG BEESN; MR, FEZER, mIRREL 5
FESHES: Q145 2 SCHRFRIZAS: A X EHS: 1000-3207(2023)06-0903-07

PEIE K R SR 2 2%, AR AR Z A2
WA, A E TS B tks . BERZ . T
BRI e R, £ 814 Yamdrok Lake /&
V8 5 e 8 s K R R, 2 T B TR R T B
(90°21'—91°05'E, 28°16'—29°11'N), ¥ [X J& -1l 3th
WE MBS TR, 2R TR R2.4C L
T T $51638.0 km”, #E4k4441 m, 1975—19804FF 1
KIE7.0°C, 8 H I H ¥k m, N13.2°C, 2 H I H

YT #5 HHA: 2022-04-12; 83T HEA: 2022-06-27

BIK iR A%, N0.6°C, WI7KpH 9.2—9.3, L&
1.62—1.89 g/L, JETHUBIKI, 17K F ZAK SR AT
FEANE, BRI N 626

T RHCE, R A = FAREE Gymno-
cypris waddellii. 5 &= J5 8] Triplophysa stewartifll
Y 5 SR 6 Triplophysa stenura 3R 1257, k56
a0 A T 096 (X R AR B Al 5 K BRI B A
PR K T G — T SO s P B 0, B

EEB : A AR A FH 0 5 10 (78 6% 2 05 A St Y 9% 5 3855 1A #5) 5 B [Supported by the Finance Special Project of Ministry of
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(i X 3 PR v AR R 2 5 e 2 JER ) W
IR, FEBEE R R SRR TR B R, SRR
T8} Cyprinidae. %8 V.F} Schizothoracinae.
B JE Gymnocypris'”, R KRGS, £E
LN s IO E 2B, e/ N
MBS, X B PR AR M R R AR S A A2 2
B AR U SR — R g T, A RS Rl kg,
BONTE . wTCAUE, B ARG, REMEE S
INEE AN 2 UIAH OC, 15 78 a4 ok 1) Hh B IR B J S
1B S5 AE N, FERR IR B 2T R, BoR 5T
JEUH XA —RE R 2L R P R e
P v S A N A AR R R R A LRI T
SFhar AR s o, H R 5 IR 5 4% L Parabreviscolex
niepinize V9 R A A 1% BV I Shannon-Wiener £
FEMEFRHUN0.70—1.27, Berger-Parker It 35 50N
0.38—0.76, T3 BERL R, % 2F s R
PR 17 T8 2 AR 0 R AR AR ST A, Akl T 5
TS — FF 1 P A 0 B A AR R, AR Y K
PAEN . SEEMEMMEKP KR, oML
T BRI TE FIRHEAT TR ARRFLE LR
FUHEAM b, 0h 3 SR R v A i T AT AR e R
VERFAERAS [R) 90 18] IR AH 5. O0¢ R R 72, A 5T
5 A O P R R A B RO ) 8 E =
6] BRI AH EL G 3R R AT R

1 #RERE

1.1 REFERGE

KBET20204FE7 H AEPT IR H 6 X ARBCRF Bk
FERFE I ST AT S G N AT . W E Rl SR
T K A 5 AT AR, TR TS B E N 2
Wy R R B BERN A, B T 10 emx 10 em [ BE FE R
e, 75 EOR/INAH F BB AR B AT IR 7, 1 N A M
Jip 1 BE R o R T, PRECHR AR e sk s . R
e 5 SR SCR AR E
12 BUEES SR

S ok dUE RSB A AE, MG, S
SE IR Bt s R U2

(1)&GeH= N, /N *x100;

)P FE=n;/N;

(3)Margalef¥) i 4= FE 4540 R=(S-1)/Inn;

(4)Shannon-Wiener Z FE14EFEE: H=—>"p;Inp;;

(5)Pielou) S LR E=(1-"p?)/(1-1/S);
EARBOKR, Tt B V& 3550 BE My EAERR/DN, 1 B IE
3550 FE T

(6)Berger-ParkerflL A JEFRE: D =n;/n, LH T

(7) Pl K 36 31 T i ) 6 6 5 75 - ' =N(ad—be)’/
(a+b)(ctd)a+c)b+d). Ny FHEF|P=0.05, A H
FEdf=11F, /BB AE M3.84. Y45 i1,/ (4>3.84
B, 8 B P AN A DGR,

(8)HIE PRI R IE A7 tha" S alf ) K/, a'=
(a+b)(a+c)/No Fia'<a, FiNIFINIEREL; #a' >
a, PP R AOREK,

(9)38 5t K e, 5 G A Al [ 45 2 G T8, 0 P
Ochiai % BE i B0 w2 SRR FEFE (K /N: T=a /v a+b
Va+tco
A, N IBEA B EL, NN SR i 27 A 0 s
Jerfy f RRE AL, SN PG IR AL, n NPT R A
A ERAMAECE R SR, 0, R 5 R B AR G R R
pNEIMEFERNBES A &4 R EMN T
fH. aNZFANE B FASY)FIBFE B I E 3
B, bR A BT A B A B 1) 18 3 20,
cAYIFB H BT R A IR TE 8=, AN
FASYIFBIA H IR 2 .

2 4

2.1 FEEERSREEMETEIE RN RSN
FEHIR - 7 A = JELAREE 180, 4 K22.20—
49.20 cm, ‘P4 K (36.76+4.18) cm, 7K E 77.3—
896.7 g, ‘P HI1AHE (425.92+148.27) g, B35 METE
120/, HEtE60)E -
FEEESRREFETEE RSN
X TE 2 LG = R iz 1 3 R B S Fh A A
I (R ), IEZH UM, 28 2R, sk TR, B
B g R
FEEERSRERERETERERORLEE
o FH ] 1R] %, SR 2 A BIAR CH B
HARER . LRBUE LR, F R AR SR
C. eudyptulae M HE 2 HAREM . P35 3= s 2
AR IR e IR A T 4 . FTRv R e fe . =
R R EF . C. eudyptulaeFVHR 15 28 HUR @ Fh
FHEEESRGERETEEREENZH
MR BT B V% It Margale ) Fh == & BE R 4L
40.59, Shannon-Wiener% FE4: 5 #0°N1.26, Pielou
YIS FeH0N0.83, Berger-Parker L 3 FE 540N
0.50, PLAWI P 3% IRAMAT 15 4% HL .
22 FHEEESFEFERETEEREENTE
X&E
FEEESREGREFIE TR R EAE
XEX o 5L A e i R i T A AR e R
BEAT R ) SR A3 T, T B (R 2) 3 53,8447
th#t, nJ#5: C. eudyptulaesy 75 W 2 B € F
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Tab. 1 Community composition of intestinal helminths in G. waddellii fromYamdrok Lake

BRI PN H 4 J& Tl
Intestinal helminths Class Order Family Genus Species

g 2 P75 H S dURE AT 4% AU o PRALLAE T 4%

Cestode Cestoda Caryophyllidea Capingentidae Parabreviscolex Parabreviscolex niepini

401 SR WERLE
2l 2 2y Ascaridida Anisakidae Contracaecum ontracaecum eudyptulae
Nematode Nematoda e H ER WEL AR P S R E
Spirurida Acuariidae Streptocara Streptocara sp.

Sk 4 UGBTI He 2N Bromekm A B oy s Yy A E i

Acanthocephalan ~ Eoacanthocephala Neoacanthocephala Neoechinorhynchidae Neoechinorhynchus  Neoechinorhynchus sp.
LU D S H s AE S A R S AT R A S Ao
Digenea Trematoda Digenea Allocreadiidae Allocreadium Allocreadium sp.

HOBRWYY R TE M S PRI HOR S B R () AE AR DG BK,
) HOR TE b 5 S PR R T8 A ] A7 AE SCHK,
A 73 A 5 AR PR AN AELE P [R] DG TG

C. eudyptulae 5 JE 28 HUA E M H], a=3, a'=0.78,
a>a', NIERER, RIEFEEU=7.10; C. eudyptulae 5t
W) d A 2 FPA], a=16, a'=8.71, a>a', NIFIFREX, K
ERTEHU=11.31; C. eudyptulae'5 5P HUA 52 Fh ],
a=9, a'=5.13, a>a’, NIEREK, KIKTEHU=8.29; H Ik
Wy R E M5 S I R E MR, a=15, a'=10.27,
a>a', NIEREL, KREHEHU=19.54, 420 KRR A3
IR SRR, R M e B U B ) He ok e
MERRAWEAREM. C eudyptulae5Hi V) LA
EFN. C. eudyptulae’5 7R H A EM . C. eudyp-
tulae 5 B AR E M.

FEERSREREMETERERHARENTE
FHMBUR S M 3T LA H, 7RG
1 b, DURUR G VR B9 18 o8 3, SPhar AR i di
A PG G O o LIRS, DL2Fh A7 AR i e 3k
[ G 1 3 RO e, IR A £ IR
ABRAE S 2R HOMUET BV HOR T8 M 5% IR 5 2R 1t
A AW AR E M 5% IR T 2 RANC. eudypru-

35 30 8
= = P g
301 _._Engé}:x -2.5'%
Q
% 25 N 20 —§
=S 20+ o
5 115§
:;_ 15+ Lo z
2 10 : %
5 |—| 10.5 Q
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& & ¢ FTe @
& v S N
& & N g
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it 25 A 0% i fP i intestinal helminth populations

1 o s g vy SR AR G i T 2 A 0 e B R G
Fig. 1 Infection of intestinal helminths in G. waddellii from
Yamdrok Lake

lae C. eudyptulae®VRE LR AEM . C. eudyptu-
laeFIFT R R E . C. eudyptulaeF 57 IV H
AR TE M, TR HUR T8 MR S R R E Bl etk
U, BN E LR R EM R EC. eudyptulaedt [F] &
Gehb, HAR AT GG L n] PPN R Gy . B & IL TR
TR G B AR el A ) A B R BG n, E E HH EA A
FEAR.

3 iR
31 FEEHRSREREMHEFERRIZNER

5 L G R v S R R fi T T A e RO VR A
IRBARE T 2 ey i) A e My S IR R o8
M C. eudyptulae NI T 4 AR E M, PP Al
B i e S 52 A — 3, R R T g
ATV 5 8, NN B A I, B R K
I PEAEM R FLAS HR N S R, Ja R TR AR
Aoy UKVIIRAg o 98 1 A2 /)N M3 T A B 45 5 R T )
T, AT FAE S, R X 35 £ 2 ) 2 A 0
R R REARLAE 2T, S koA i B P
I T 38>, R I o b B B B B
BEARAAE FRAIR, 2 AR e PO S 52 3 B 1, A% 3
2 FHh PR R PEAS Y. 2 SR ORI,
W IR, WA FEANR], H AT AN v AE
MHES B EKEEASHEC 7 EER. HITLH
E A, VE 93 IRAR T 4R L iy de R g Fhorl
S PRI R A b A ) A T TG A6 A Sl A A R AT
WA EE L. C. eudyptulae 5 W15 2 AR EF N
SR AR, AR RN R NEEZ— 5
KA RLRE F, v W, 5 T HE 2 AN
SRAFAEAR [F) 27 ARG M SR R 2 —

WREGAE LG, 26 R IR G R AE 3 5 = )
PR gy 18 5 A il VR v IR AR, ABAE R A 1S A i
15, LY e R i 0 P AR e VR T
T BN O R, P X
1% S5 A AEACL, HHRAE A TR0 F £ 2 3= P A g 1 27 A=
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s ELC T, s S 35 = PR e o R TR 3R T R NI
AR R REE ERREES N EZER . It
Ab, FTREEITE 32 Fh B 1 AR08 45 M TT REAE — B 2
J5 b5 A i R SRR, TR (R B A R AR
AR

MBEK (1) Z FEERR ARk, B f i
PREE 7 18 25 A= 65 U V% ) Shannon-Wiener 2 £ 14
FEHN0.70—1.27, 3B RERL R, 2 s g b
JiR HR A figy 1 27 AR 0% B VK () Shannon-Wiener £ £
PEFRECNL.26, TLADFh 3% IR 1T 4% L. axn]
A5 AN YA 1 o 8 A 22 SRR D R ) 1
T TR A S A AR 7S S Ok, T K R AL
Al o] e 75 H R EE AR A, eah, 1E 8 7k
A RS T 1 285, T RE RN R 2 —,

gE LRI, WA AR M AL B AR, 15
F PR R, P A 0% R A — B, H A R
v R i T B ARG R L B e, B
I TR, 48 o 2 AR R AP Rt B T
R 2 FEVE R A AP o 5 IRARLAG 5 4% 1
2 U A B T B A1
32 XTFEEESREREMETEEREEN
I EIPSEN

TE J 18 75 AR Gk VR R, AR I, A
(R DU AE ELHE R, PR AR AR 2 (8] 43 A b R s
PE AT DL o 8] S G 2R AT U W o G SR A Fh S [R]
PR T B EEAE, e AT A IEOCHE Wi R
AP [ I AT R AR TSR, W e AT A ok

B, EAE RTINS, IESCIETT RS2 IR 4 ] 1
AHEARR, BU S B AR R RIAAE B ER R, B
BARARI AP IR B 26 R 7R K, AR AE S EIA N BA
R I e 2 5 T8, B A 2 i s e ) A A7
T3 25 OCTK, W35 BRI & 2 [A) 3% A BE S 1) 0 [R)
HERAE R, T R Bk RS R AR R
EF. C. eudyptulae 5H VI A EM . C. eudyp-
tulae 5 77 AW AR EF . C. eudyptulaes T 285
R 8 A E) B DRy B3R B R, DT A7 A TE DG BE, (HIX
MR RIEATRE, S RE KESIAE T Y Fh
ZH RS AR AT AR A, Q7 78 e B B i Ak v A T 2
A HBEVE TR, C. eudyptulae 5 38T BV B A & F
S5 PR b A 5 o ) A A R e
HRE P e PRI AR S8 Bhopp ) SCIC AR FE B v, T
HHTE = 0 G0 A vy S AR L 17 T 2 2B 65 EROBE TR R,
) o [) 532 FH P B v, -5 7 s B ok i 1 3 2 2 G
dpevE -8, REES L b, B gk e
5 5 AW B B F A TR AR T BN AR E [ Fl [a]
KR, T ERAN [ K IBA [F) 15 3 8 218 77 A I
AR AT T, XA R 20 (PR A 45 S AT 43
7 PoulinfilValtonen "I\ A, WA~ Fit 6] ) 6 1%
2B Ry DR 2R DA S IS [R) 30087 () 52 )

2 iy 18 A7 A2 U RV R A Rl AR R 2K
58T 0 b 1) () A ECAE BRI A2 LR S, R0
AT HEAS [F] ) AR S A7 B GLi E] ) A2 B, B
BJTRYE EAEFWS . RANAIE ) ) 2 A
A B 555 4 A R 33 g Ao ] £ A LA R X

R2 FEEESFREES EERAME,E
Tab. 2 ;{2 values of intestinal helminths in G. waddellii from Yamdrok Lake

it B A s R A IR ABME T 2 C eudvotul. WELRICREM  FEWaCRER SRR R E R
Intestinal helminth populations P. niepini - euaypiiiae  syeptocara sp.  Neoechinorhynchus sp. Allocreadium sp.
ok PR 7 4% e
P. niepini
C. eudyptulae 0.63
B 2k R SE M Streptocara sp. 0.51 4.66
SERW) R 58 B Neoechinorhynchus sp. 2.57 10.48 2.00
SR UK 58 M Allocreadium sp. 0.03 4.22 0.01 3.88

T FHOHAR TSR K T3 841 Ml

Note: Bold numbers in Tab. 4 represent y~ values are greater than 3.84

®3 FHEEESRREMNESTEE R RRNEEHIUR

Tab.3 Host frequency of intestinal helminths co-infection in G. waddellii from Yamdrok Lake

RIEGLTE £ PR TE
Uninfected hosts (n=75) Infected hosts (n=105)
FLIRAL PR B Numbers of co-infected species 0 1 2 3 4
FeIR YL r)1E 3 H BT Host frequency of co-infection — 59 32 10 4
e gerE 3 H UK B 1 4 e Percentage of host frequency of co-infection (%) — 56.19 30.48 9.52 3.81
5 15 £ S B0 1 4 B Percentage of total hosts (%) 41.67 58.33
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PR K I, b e AR T AR FROR, PR EF LA
A . BEAL, TREE AT B A 2 R 3R e i B
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SR, R TR I 2 T R 5 R LA S A4l 7 A i
1) AT R B R LR R A N
Lk L PTIR, A5 S g v SR AR fi7 18 A AR 0
HEVE TR, BRI R RE P55 e PRI ER R S R A 8] 2%
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FRI8E o, A ) FR AR LA FBROK, PR A7 AR
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COMMUNITY ECOLOGY OF INTESTINAL HELMINTHS IN GYMNOCYPRIS
WADDELLII FROM YAMDROK LAKE, TIBET
AUTONOMOUS REGION, CHINA

PAN Ying-Zi"’ and TASHILHAMO "°

(1. Xizang Academy of Agricultural and Animal Husbandry Sciences Institute of Fishery Sciences, Lhasa 850032, China; 2. Xizang
Native Fish Breeding and Utilization Technology Engineering Research Center, Lhasa 850032, China)

Abstract: This paper studies the community ecology of intestinal helminths in Gymnocypris waddellii from Yamdrok
Lake, Tibet Autonomous Region, China, and the interactions among the parasite community, environmental conditions
of the Tibet Plateau, and unique hosts. In July 2020, 180 samples [total length: 22.20—49.20 cm; average length:
(36.76+4.18) cm; weight: 77.3—896.7 g; average weight: (425.92+148.27) g], including 120 females and 60 males,
were dissected for the analysis of community structure, interspecific relationship and other aspects of community eco-
logy. Intestinal helminths in the samples consist of 5 species: Neoechinorhynchus sp., Parabreviscolex niepini, Allocre-
adium sp., Contracaecum eudyptulae and Streptocara sp., if ranked by the prevalence of infection from the highest to
the lowest (or Parabreviscolex niepini, Neoechinorhynchus sp., Streptocara sp., Allocreadium sp. and Contracaecum
eudyptulae, if ranked by the mean abundance of infection from the highest to the lowest). The Margalef index of spe-
cies richness is 0.59, the Shannon-Wiener index of species diversity is 1.26, the Pielou index of species evenness is
0.83, and the Berger- Parker index of species dominance is 0.50. Parabreviscolex niepini is the dominant species. Posi-
tive correlations are found between 4 groups of species: Neoechinorhynchus sp. and Allocreadium sp.; Contracaecum
eudyptulae and Neoechinorhynchus sp.; Contracaecum eudyptulae and Allocreadium sp.; Contracaecum eudyptulae
and Streptocara sp., if ranked by the degree of correlation from the highest to the lowest. No interspecific association is
observed between other species of parasitic worms. The number of infected hosts is over 50% of the sample size. The
number of hosts infected with one parasite species is the highest, followed by the number of hosts infected with 2 para-
site species. Hosts infected with 3 or 4 parasite species are less common, and there are no hosts infected with 5 parasite
species. In comparison with the same parasite species in the same hosts from the adjacent Chugutso Lake, which was
once connected with Yamdrok Lake in the south of Tibet Autonomous Region, intestinal helminth communities in hosts
from Yamdrok Lake feature higher values of prevalence and mean abundance of infection, and different dominant spe-
cies. Interspecific compatibility, a measure of interspecific association, is used to describe the coexistence or competi-
tive exclusion between two intestinal helminth communities in the hosts from Yamdrok Lake. It’s found that the inter-
specific compatibility between Nceoechinorhynchus sp. and Allocreadium sp. is the highest but unstable, and it changes
with the water environment and species composition in the communities. The variation in the number of hosts infected
with more than one parasite species indicates that the difficulty in achieving coexistence increases when interspecific
interaction grows with the increase of the number of species in a sub-community.

Key words: Community ecology; Parasitic helminths; Community structure; Interspecific relationship; Yamdrok Lake;
Gymnocypris waddellii; Tibet Autonomous Region
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