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PUEC A 16 DR BB Be A BEE OFFE BT, PR L 25 (2R B F S A HIEOR TROPF G, PEE Hip® 850032

FHE: R (Gymnocypris waddel lii) 2 P 5 i 5 B B 1 + e 0 2k, ARWTITVH AT T CEE PN WA S s Al
TR R A A A AR T A R R A AR, X 180 R i AR B A AR T AT A 2R S PR B i S T S R R, R
SLGEA AR A A G U 5 AR AL, 430 A Sk G 4B T £%  (Parabreviscolex niepini) . X H #& 4k it
(Contracaecum eudyptulae) . o 5 £k Bt & E fl(Sreptocara sp.) . B W) Bt ok 7 # (Neoechinorhynchus sp.)F1 53 P 1 31
J& A F(Allocreadium sp.) o M) HUA 8 b 1 B YL 2R fe vy, B QDU 9 4% L () JER L o B - 2 i S v, ROE 2K
MR R AR | SRR BE Y E R I MRSE AR T KSR R, &AM 2 AR I R AR R v R A A A
PT84 AN A A A 32 MR ) 1) 30 2 25 55 (P>0.05) o A G MR AT BT 45 R R S AR B 5 18 E 2 K WMATEE
WEMI(P>0.05). 7 ZXHMELLGHT S DRI, SR B RBERENM B P REEGE F 8=
PR 5 0 I AT IS, 2 R A B S, K I EC AU S T e R R R 1 R A s R R B AR
BREN, HHAFER I S DR DR (18 0RO e, ERGMENL T, B ICRUE T 4l
PUERYY 1~5 450948 £ IR i, C. eudyptul ae F5: R I H R 8 A LUBES 1 &m0 1E 32 h U iR, SR E 4ok
FERNBYECRL N 1~6 S50 32 1 BUBR SRR BRI, BBy SR 8 PG 1~2 257 E IR e o ARTFSE
AR A W A8 A AR R A SEAE O, 25 T VO A AR U I R A R R, RIS e R A
PSRRI PR BT 5 25 4 U2 M 26 R BRI T BOKL

KB EEEA, SRR, AP ARG FRPREAEDS 1 KA, S EBhES, AR ZEH; P
hE 45 ES: S941 MEkR SR A XEHS: 1005-8737—(2022)01-0149-08

“F 5LgE 4L (Yamdrok Lake)f T Pk F 36 X 1T
W F F B (90°21'E~91°05'E, 28°16'N~29°11'N),
YRR 4441 m, THFLZY 638.0 km?® (K 74.0 km,
SEH 55 8.6 km, HRHE 33.0 km), FRZEK 410.0 km!",
J& IR N X, SRR AR VL R . B
A L b R S5 R B N R, RO b 2 AR A 4
EEM AW A 6 41, 15 X & R L I
TR RA M, FHAE 2.4 C, K pH R
9.2~9.3, WALIF 1.62~1.89 g/L, J@HiiAREL 251
KM B AL (Gymnocypris waddellii)sf & T
B} (Cyprinidae) . 24 3£l (Schizothoracinae) |
R D A TRk R Y, R E e
— IR U £ Y DR R i 2 R R e T

KB 2021-02-19; &iTHHEE: 2021-04-28.
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AR T A E R AR R T 5 PP AR AN R, XS
A A B R SRS T T A, BRXTE R4 H
7 & M (Contracaecum sp.) Fll 58 B 26 H oK & Fh
(Sreptocara sp. ) EJRYLR A 12.70%~38.46%5h,
S AW d1 R 5 A (Allocreadium sp. ) . B FG A8 45 2%
11 (Parabreviscolex niepini) Al 5 il W) oK &
(Neoechinorhynchus sp.) Pt Z [ B L R EI7E 10% LA
WIESh, SR D, BeAh, AR +
& 0 205 VOVRN 40 A A S A T Y SR B i g 1)
A5 A A AR SRR E o AR R AR
BFERTFERESENRMCENEZ —, 5%
A PR & SR SIS ARG Dy R B B ARG, i
XoF PG 3 £0 24 B AR ORI RE AR AT TR A DG A, AL

] DA AR — 2 [ — MR BT A SR o A A,

AL ] DL 7 A SRR A R A R A, X TR
VU R £ 2R A AR IR B R, N 50 A A L
A AR EE . A RSB Z AR
HAHRZE L,

A ST S RAE A E FGE T A, X g JRURR
B 1 A A G LR S | R AT 0 R 3 A S B 4
PR SN A AT TS, LA T ikl 1 4% 3 AE
B R IEANT O, A B T3 PR 1
KA LR YF ZHENE, IR X RAU A,
— AR R VU BCR IR M AR | A 2R S A AR
Z IR o

1 WS

1.1 R#EFHRE

SRAET 2020 4 7 HAE VUK A IR KA BB 4Bl
IKFERF A 5T T B S N HEAT o v e R
J 3B BY TF, A 06 BN 2540 A0 3 P RE
BT 10 cmx10 em MYBEESAR e, 35 FAH R K/
eI, 38 B R N A YRR S ORI, Bk
BRI e S B
12 YtEE

E B PR HL HG880323 i 485 =X it i) 4% Al
Nikon Yo ¥ MR TE A # 4w, TESE (M
e ) W a2y du g 2y o ) UL (fak
Pk g ) USIeh 3 S 2R R RTE SRR AR X 7
A AT A RN E S5 o i Sanger i FT

W, BRI 18S tDNA JF3ak ITS J¥51E
NCBI $d i h E A7 LU, %R EA T80 5
1.3 HEE

GEit IR s, THERR R P FEEE L U
ZGEHE VX, R, HHEA
BN 1S D 2 =y 7 /(| B LR

(1)L i J3 g o 2 2 o B e i de /M A
S NELOFENE

QYEYHR =N, /N ,

GYFEFE=n /N  HPIEARMEZE TR

(4)%5 2 A 0 RORRRE Z3 A A E . VX <
1, WS, VIX =1, NEEPLME; V /X >1,
HRESM

R, N A SRR BB, N OB
| AR B I 1 AR, n R | R AR AR
BB EE, VO 2, XA AR R
SRR, VX BT

2 HREHMH

21 ¥EEESFEREEGESTEIERMEAR
A v A 180 B, Hirb e 120 &, M
P 60 B, &KANT 22.20~49.20 cm, FH4ek
(36.76+4.18) cm, KT 77.3~896.7 g, “F-I#{k
1(425.92+148.27) g KIpIA A LG 5 0, 4
FEG AU A, b 2 b, Bkt 1A, A 1 A
211 %M L EEE, R NEEH
(Caryophyllidea) 3k i 2% H{ #} (Capingentidae) 1 %
7 %% W J& (Parabreviscolex) 1 %% [ 4 45 28
(Parabreviscolex niepini)?!, % 18S rDNA %31 [t
X, 5 5 FCHL A Y 2% HL(KY224739.1) — Bk R
99.87%, SIS ELGR K.
212 %R DB EE, KRBV Z R
g i H (Ascaridida) 5 22 Bl (Anisakidae) % 5 4 ¢
HUJ& (Contracaecum)fi¥) Contracaecum eudyptulae,
A B 45 /N 11 2% B Ok i FE H (Spirurida) 48 1 R}
(Acuariidae) ¥ 1 26 HU & (Sreptocara) A& & . X
Pk BAE PO+ 2 B F WL, & X, i
F 1Y 18S rDNA 7415 C. eudyptulae f)—ZH:
100% (EF180072.1), J5# 1 18S rDNA J¥51 5%



5514

WRBET A VYR 5L AR = BRI 7 1 A 0 R A R AR S 151

G e A S U O E R O el
(MW832240)#47 Hegs, —EHEN 100%.
213 ®kH LIBRLEE, FE TR
2 (Eoacanthocephala) # il 3k H H (Neoacanthoce-
phala) it BV £} (Neoechinorhynchidae ) i ) HL &
(Neoechinorhynchus), 18S rDNA JF 41 5 [q] J& 1Y
Hro W HL (Neoechinorhynchus ginghaiensis)
(MW144440.1)— 8 e, 0 99.21%, H 351k
RIR/NFAEW] 825 5 o B IRy ITS X8k 5 it
BB (MW851291) #E AT b X, — B AL
94.85%, ZIFEALKELR, —HFE AR,
214 EEWH ZIEEEE, LETRAR
(Allocreadiidae) 5 A W 1 J& (Allocreadium), 18S 5
] J& 1Y 2% fifk 55 ) W% HR (Allocreadium  neotenicum)
(IX983204.1)— M m, N 99.01%. {HE EH
AR A 228 S, ORI R E R E R
22 ¥REHSEREMEFEERAESMEN
RN

MR 1 AT UL, TR R = AR 5 g
B AT AR R R S i R BT ) R
Fofr, R L 5 B RS- X8 3 B e e ) Oy % EG AU Y 4%

R R | R R 2 o R B AR A X
W LR EF

Xof A g T A A U U v AR SRR A A h
(B FEEATMSIREAR T KR (EFE 95%),
SER BRI B ES
23 ¥EEHEEREEFETEIERAIMER
SHESEIEKHXR

¥ T 5 WA A A I A R Y R B S5 e
TR AT SNE ST, AW A A7 7R 5 A
K AR IE T . 255 Wom, RUR K I A0 A0 £ 4
RIEFIKT 0.05, 5 PR R E R 51 2K
ZIRIARTEAE B A (6 2),
24 ¥EEHEERERFETEIERAIMHEY
FHRE

L G TR AR i T AT A I SURPRE B4 O 1Y
Fo v/ X L3 3. ZRAUE T4 M. C. eudyptulae,
WO LR AR R L BB H R S B ORD S PR R A
SEFI B RF 1, BRENM,

- BRI A7 A P A 0 A e R R
B i TE TR ANIED 1 TR, 5 S35 2 i A
T P 28 AR SR B 1 B N e TR I
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Tab. 1 Infection of intestinal helminth populations of Gymnocypris waddellii in Yamdrok L ake
R 1Y 1
Wt 2 A s MUUUE R REUEa
intestinal helminth population nﬁ:ﬁgifhzf .numbers of prevalence intensity mean abundance
infected host
B IG5 2% B Parabreviscolex niepini 461 47 26.11 1-72 2.56+8.70
Contracaecum eudyptulae 84 28 15.56 1-17 0.47+1.73
R R HUR SE FP Sreptocara sp. 21 5 2.78 2-6 0.12+0.73
BV Hi & 52 F Neoechinorhynchus sp. 237 56 31.11 1-24 1.3243.26
St W HUAR E F Allocreadium sp. 115 33 18.33 1-16 0.64+2.26
R2 FRERERBEFETEREHEMNBERLBESBTEILEKNEXESH
Tab.2 Correlation analysis between the number of intestinal helminths and total length of
Gymnocypris waddelli in Yamdrok Lake
J i 75 A U B R R Pearson #f & i 2 M OBUA )
intestinal helminth population Pearson correlation significance (bilateral)

5 4D 4E 45 % Bt Parabreviscolex niepini 0.04 0.62

Contracaecum eudyptulae 0.04 0.58

TR R UK E Fh Sreptocara sp. -0.05 0.51

iy gtk 22 Fh Neoechinorhynchus sp. -0.09 0.22

S A I HUR % Fh Allocreadium sp. -0.01 0.88
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Tab. 3 Varianceto mean ratio of intestinal helminth populationsin Gymnocypris waddelli in Yamdrok Lake

o 1 25 A= s R R R

2 3ACE 1P T EE S i

BRI R E i

e , . Contracaecum  HEH 2 HUREF ; 57 PR Ht R S B
intestinal helminth Parabreviscolex d | Neoechinorhyn- -
. AR eudyptulae Streptocara sp. Allocreadium sp.
population niepini chus sp.
J ¥4 variance to mean ratio 29.42 6.39 4.50 8.02 7.96
140 160 b 180 o
1o 150F [ 1701 1€
L 140 160
120 . 150
. 110k > 120 > 140
g 100- = = 130
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SN \b N q’b b
JERYL i parasite number per fish JYYBR parasite number per fish JRYu R i parasite number per fish
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By parasne numberper fish Y& parasite number per fish
B 1 S s gl o DR A 3 A I R IR 19 i LR A A

T, B U T U B B R R, AR
~5 254 £ BRI B, C. eudyptulae Fl15F A
A1 IR s, R

A A R
Y 1~2 %

RIS

W M A o i L JE
B4R R E PR B BN 1~6 2%
BRI R A ELAHGIE, HBY) o 2 Fb g
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Fig. 1

YL 1 4

IR AL

R B A R,

Gymnocypris waddelli in Yamdrok Lake
a. Parabreviscolex niepini; b. Contracaecum eudyptulae; c. Sreptocara sp.; d. Neoechinorhynchus sp.;
e. Allocreadium sp.. White bars represent observed frequency and black dots represent expected frequency.
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Host frequency distribution of intestinal helminths populations of
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Tab. 4 Fitting results of the host frequency and negative binomial distribution of
intestinal helminths of Gymnocypris waddelli in Yamdrok Lake

A T A

Jir 8 7 A T SR SRR I E iR A
intestinal helminth population observed 4 expected 7 whether fits negative binomial

pop P 0.05, df distribution
T A 35 %< . Parabreviscol ex niepini 20.12 14.07 no (P=0.01)
Contracaecum eudyptulae 1.95 9.45 yes (P=0.74)
R 2k d R E Fh Sreptocara sp. 11.99 9.45 no (P=0.02)
B AR % Fh Neoechinorhynchus sp. 11.32 15.51 yes (P=0.18)
S AW R 2 Allocreadium sp. 10.98 12.59 yes (P=0.09)

3 itig
31 (T ¥EEEDERENGIES £ R
B OR

SR B BT 45 S R, X g
JEEC LA O T T UK, 5 M T 2 2 T ke R R 94 T
PRI BB R 6—8 J] R RigEs
DR ) BRI AR e S A, M R
PRox Wi R AL RE T AW oh, AR o i e SRR
43 SR AR A Y, S AR, TE X R
AN TS Vb 2 £ Pomatoschi stus minutus 27 A= 5 Fh —
AR BESSBIRTF D, & B SR, fa
P A (RO I T, T S A A
SR i BT 22 A T Il A A i e
T T S R A 2 A 4y s T g
TG, 2% b RRETE 2 5 A v DA 0 55 7 T
e IR AEAE 22 5, T RE R 25 0 S e A
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PR 7300 25 A 0 R A R R B S R K
ATELE B E . Poulin!"™ MKy, 7[R — 15 LA
B, PRI AR T S 2 A 0 o B R Y
HEAES ), AR A B R B | )
V2 1 £ WA R O 2 REAL Y B 23 ), 4 Lk
A /N 0 TR T B A 1 R XU, AT 4 T %2
Bkt 1028 A WG A, AR TR RO, B
SO AR U . AR 2 TSI 5 T3 — U 1202,
(EAHIF 5 5 iR SRR LA G, B R R
FHE— LRSS .

B, Wil AR R R ] 24 ), g5

PR TSR B | PR BRI e 22,
DYGUEEFER LRI VE R W TN G
A A 7 R R R DL AR A
32 XTXHEHSERRMEFTLETAMEF
ks irE St

- LR R JEURR A 15 P AR G L 5 SRRy
R AT . RAE A R 0 S AT A I R AR AR
OLA AR, Rl T AR 0 O i SRR A A
AYSIRIHL, AT R 2 Bor 3R B g B
PR ADBCE R RIS, Ao RS T REA
P 2200 - i Oy 5 1 R S IR A T
i RN B BT RE T L R g 338 i S i 1oy 2 i
Al AL 2 2 A= i g g 2 R A 6P, W
fidd EAERS [ F S (8] A28 A, g DE s £
AR fih P A HURR S BB I 25 5, LAb, AR
HUE TG RRIEAE A SR E RO R SRR E
i BT A SR U
33 XTFHEHSREREFEFTLERAMEF
REBEENHES

5 AP ARG BUMPRE R, RIS 1 3 B
W ¥t UGS T A 1 A
TE LRGN, BSR4 R R E b 7R SR e B
1~6 Z5 I 1) i 32t B S Bl ELARIE A, HiAt 4
AR LRI OO DU, 1 2% 12 Rl 1~5 5%
7 32 B R s o W, KER IR I
AR AR A B A BE A A LR I L, X T BE S 1
TRy B B R AT A AR ] e A e A R
G NV 5 2 BRI R A 2 AR G AP RO B I . AP A
i SRR S 2 W BB T T A TR A T BE R, T
G LR RSO RAE, XS A XA RAEY)



154 K 7 R

%29 &

R By B3 3 G R I A 0 ik A 0
T, B ARREG BT DI [ A5, mAERE S
IR, T o s R 2 AT i T G 5 S I ) 48
SR, AT R AR g 10 e 2 26 280 i A 5 2
i AR G TR 2R S A v, ] R i A AR 0 LR
A B/ NE I N, B T A I R AR TR
S BCZMAAR /N o A R S50 B P Ay A 0 e R
PERBRAFE B I RCR Y 22, TG 2 Bl by
A B AR o 2 o A A e R R T
HETFRAE T, B 54 ] fE T HOE LE P A 0
HAMRRIZET:, al e BT A B AT A i R
PR KE M, AR, BRI AR
AT Az s RO R3S IR AR T RE S DR A AT N
(2S4BT £, T G 7 £ 05
(AR CRE), BRI, AR SR I A A R AR
AE EAR BB, BB R i 3 BB
ARESE A - A AR BOBU A A 4l

5% 3k

[1] Wang S M, Dou H S. Lakes of China[M]. Beijing: Science
Press, 1998. [E75 R, L. hEBIAE. Jbat: Bl
At 1998.]

[2] Qinghai-Tibet Plateau Comprehensive Scientific Investiga-
tion Team, Chinese Academy of Sciences. Rivers and Lakes
in Tibet[M]. Beijing: Science Press, 1984: 159-168. [FP[EE}
BT R R LA A R A AN, PRI S M), b
a0 BleEH R, 1984: 159-168.]

[3] Bureau of Water Production in Xizang Autonomous Region.
Fishes and Fish Resources in Xizang, China[M]. Beijing:
China Agriculture Press, 1995: 134-136. [FUjk H 15 X K™=
JRy. PO BRI IMI. dent: Al R R, 1995:
134-136.]

[4] Wu Y F, Tan Q J. Characteristics of the fish-fauna of the
characteristics of Qinghai-Xizang Plateau and its geological
distribution and formation[J]. Acta Zoologica Sinica, 1991,
37(2): 135-152. [k, EFFEE R I A0 2R IX R RE
Lo FOE B o s B 2 B [0 Bh 024, 1991, 37(2):
135-152.]

[5] JiF,LiL. Atlas of Fishes of the Xizang Plateau[M]. Beijing:
China Agriculture Press, 2017: 48, 99. [£04%, 2575, Pijih
RIEFEM]. dent: PRI TR, 2017: 48, 99.]

[6] ChenY Y, ChenY F, Liu H Z. Studies on the position of the
Qinghai-Xizang Plateau region in zoogeographic divisions

and its eastern demarcation line[J]. Acta Hydrobiologica

(7

(8]

(9]

[10]

(1]

[12]

[13]

[14]

Sinica, 1996, 20(2): 97-103. [MRECH, Miglk, XiMis. 7
S 5 JL 3 4y b B DX b 57 R AR B AR R KB 2R
2F4R, 1996, 20(2): 97-103.]

Red list of China’s biodiversity — volume of verte-
brate[R/OL]. Ministry of Environmental Protection, Chinese
Academy of Sciences, 2015. http://www.mee.gov.cn/gkml/
hbb/bgg/201505/W020150525496758954804.pdf. [ H [F A=
WZ AL (4 sR— 1 HES ) [R/OL). PRI R, th
Bl 2 B¢, 2015, http://www.mee.gov.cn/gkml/hbb/bgg/
201505/W020150525496758954804.pdf.]

Tan B Z. Study on the age, growth, reproduction and popula-
tion dynamics of Gymnocypris waddelli in the Zhegu Lake,
Tibet[D]. Wuhan: Huazhong Agricultural University, 2020:
11-39. [IRPEEL. P78 o AR BRAE IS | A . S AR Y
FIAMIR[D]. B ARl R, 2020: 11-39.]

Pan Y Z, Fu P P, Zhou J S, et al. Community structure and
seasonal dynamics of gastrointestinal helminths in two native
fish species in Lake Chugutso, Tibet[J]. Journal of Fishery
Sciences of China, 2020, 27(11): 1295-1304. [{EELT, 1
i, Fagx, 45 PO 2 A I IE A AR
AR S5 BB RIL[T). R K= RR2E, 2020, 27(11):
1295-1304.]

Li W X, Zhang L Q, Gao Q, et al. Endohelminths and their
community characteristics in fish of the Lhasa river in Tibet
of China[J]. Chinese Journal of Zoology, 2008, 43(2): 1-8.
[ZESCHE, Skor s, ik, S5 VUECRT BRI M 2 Py A A I iR
W 2H I N RV IE (D). B2k, 2008, 43(2):
1-8.]

Pan Y Z. Community structure and infection of gastrointes-
tinal helminths in Glypiosternon maculatum from Tibet
Autonomous Region, China[J]. Acta Hydrobiologica Sinica,
2021, 45(5): 1034-1044. [JEHET-. PHRCEBEIRBhIHIbIE 25
A SR RV S M R T DL [0, KA AR 2R, 2021,
45(5): 1034-1044.]

PanY Z, Fu P P, Wang Q L, et al. Distribution patterns and
interspecific relationships of gastrointestinal helminths in
Glyptosternum maculatum from Tibet[J]. Journal of Fishery
Sciences of China, 2021, 28(2): 231-238. [{&HET, {Hidi,
FHE, 45 VORUBIER PN (I A A 85 R Y 2 A 2T
FPEIDCZR[I]. P EK=RbE, 2021, 28(2): 231-238.]
Wang J G. Ichthyopathology[M]. Beijing: China Agriculture
Press, 2013: 473-601, 638-648. [{E&E. a5 #[M]. Jbat:
rhE g R, 2013: 473-601, 638-648.]

Zhang J Y, Qiu Z Z, Ding X J, et al. Fish Parasites and Para-
sitic Diseases[M]. Beijing: Science Press, 1999: 291-656. [3k
GlYE, IRk, TEHE, 55 275 4E B 5 %A HUR M.
Jeat: Bl AR, 1999: 291-656.]



5514

WRBET A VYR 5L AR = BRI 7 1 A 0 R A R AR S

155

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

(24]

[25]

Yang X L. Fish Parasitology[M]. Beijing: Science Press,
2018: 42-55, 144-219. [#dcik. @EHA M M]. Jbat:
Bl AL, 2018: 42-55, 144-219.]

Qin L. Statistical Ecology[M]. Beijing: China Forestry Pub-
lishing House, 2009: 42-47. [Fbk. GilAEA#M]. Jbat:
H EMOI AL, 2009: 42-47.]

Appleby C. Population dynamics of Gyrodactylus sp.
(Monogenea) infecting the sand goby in the Oslo Fjord,
Norway[J]. Journal of Fish Biology, 1996, 49(3): 402-410.
Poulin R. Explaining variability in parasite aggregation levels
among host samples[J]. Parasitology, 2013, 140(4): 541-546.
Poulin R. Variation in the intraspecific relationship between
fish length and intensity of parasitic infection: Biological and
statistical causes[J]. Journal of Fish Biology, 2000, 56(1):
123-137.

D’Silva J, Bhuiyan A 1, Bristow G A. Distribution of
helminth parasites in size groups and organs of hilsa shad,
Tenualosa ilisha[J]. Dhaka University Journal of Biological
Sciences, 2012, 21(1): 55-66.

Koyun M, Altunel F N. Metazoan parasites of bleak (Albur-
nus alburnus), crucian carp (Carassius carassius) and golden
carp (Carassius auratus) in Enne Dam Lake, Turkey[J].
International Journal of Zoological Research, 2007, 3(2):
94-100.

Zelmer D A, Arai H P. The contributions of host age and size
to the aggregated distribution of parasites in yellow perch,
Perca flavescens, from Garner Lake, Alberta, Canada[J]. The
Journal of Parasitology, 1998, 84(1): 24-28.

Lo C M, Morand S, Galzin R. Parasite diversity\host age and
size relationship in three coral-reef fishes from French Poly-
nesia[J]. International Journal for Parasitology, 1998, 28(11):
1695-1708.

Cannon L R G. Diet and intestinal helminths in a population
of perch, Perca flavesceng[J]. Journal of Fish Biology, 1973,
5(4): 447-457.

Esch G W, Shostak A W, Marcogliese D J, et al. Patterns and
processes in helminth parasite communities: An overview[M]//

Parasite Communities: Patterns and Processes. Dordrecht:

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Springer, 1990: 1-19.

Poulin R. The disparity between observed and uniform dis-
tributions: A new look at parasite aggregation[J]. Interna-
tional Journal for Parasitology, 1993, 23(7): 937-944.
Amarante C F D, de Souza Tassinari W, Luque J L, et al.
Factors associated with parasite aggregation levels in fishes
from Brazil[J]. Revista Brasileira De Parasitologia Veter-
inaria, 2015, 24(2): 174-182.

Buchmann K. Fish immune responses against endoparasitic
nematodes — experimental models[J]. Journal of Fish Dis-
eases, 2012, 35(9): 623-635.

Dezfuli B S, Bosi G, DePasquale J A, et al. Fish innate im-
munity against intestinal helminths[J]. Fish & Shellfish Im-
munology, 2016, 50: 274-287.

Dezfuli B S, Manera M, Bosi G, et al. Anguilla anguilla
intestinal immune response to natural infection with Con-
tracaecum rudolphii A larvae[J]. Journal of Fish Diseases,
2016, 39(10): 1187-1200.

Dezfuli B S, Bo T, Lorenzoni M, et al. Fine structure and
cellular responses at the host-parasite interface in a range of
fish-helminth systems[J]. Veterinary Parasitology, 2015,
208(3-4): 272-279.

Dezfuli B S, Manera M, Giari L, et al. Occurrence of im-
mune cells in the intestinal wall of Squalius cephalus in-
fected with Pomphorhynchus laevis[J]. Fish & Shellfish
Immunology, 2015, 47(1): 556-564.

Dezfuli B S, Lui A, Giari L, et al. Innate immune defence
mechanisms of tench, Tinca tinca (L.), naturally infected
with the tapeworm Monobothrium wageneri[J]. Parasite
Immunology, 2012, 34(11): 511-519

Dezfuli B S, Pironi F, Campisi M, et al. The response of
intestinal mucous cells to the presence of enteric helminths:
Their distribution, histochemistry and fine structure[J].
Journal of Fish Diseases, 2010, 33(6): 481-488.

Dezfuli B S, Lui A, Giovinazzo G, et al. Intestinal inflam-
matory response of powan Coregonus lavaretus (Pisces) to
the presence of acanthocephalan infections[J]. Parasitology,
2009, 136(8): 929-937.



156 Hh K R #5129 %

Population ecology of intestinal helminths of Gymnocypris waddellii in
Yamdrok Lake, Tibet

PAN Yingzi, YANG Xinlan, ZENG Benhe, MOU Zhenbo

Institute of Fishery Sciences, Tibet Academy of Agricultural and Animal Husbandry Sciences; Tibet Native Fish Breed-
ing and Utilization Technology Engineering Research Center, Lhasa 850032, China

Abstract: Studying the ecology of fish parasite population is useful to understand the distribution characteristics of
all individuals of the same population in a certain time and space, in addition to the growth and decline of the
parasite population. In addition, it is important to study the relationship among parasite, host, and environment.
There are many rivers and lakes in Tibet with a unique fish composition. However, little attention has been paid to
the parasites of the indigenous fish in Tibet, and the research on the population ecology is very limited. Only the
native fish in Lhasa River and Lake Chugutso and Glyptosternum maculatum in the Yarlung Zangbo River have
been reported. Yamdrok Lake is located in the south of Tibet, and it is the largest lakes in the south of the Yarlung
Zangbo River and the north of the Himalayas. Gymnocypris waddellii is the only Schizothorax fish in this lake
with no known studies on its parasites. In this study, we evaluated the status of intestinal helminths of G. waddellii
in Yamdrok Lake to further understand the fauna composition and characteristics of parasites of native fishes in
Tibet. Our study may contribute to further research about fish, parasites, plateau uplift, and special geographical
environments. We dissected 180 G. waddellii individuals in July 2020, identified and counted the parasitic
helminths, and analyzed their spatial dynamics and distribution patterns. We found five intestinal helminths spe-
cies: Parabreviscolex niepini, Contracaecum eudyptulae, Sreptocara sp., Neoechinorhynchus sp., and Al-
locreadium sp. The prevalence of Neoechinorhynchus sp. was the highest; the infection intensity and mean abun-
dance of P. niepini was the highest; and the prevalence, infection intensity, and mean abundance of Sreptocara sp.
were the lowest. Moreover, t-test of independent samples showed that there was no significant difference in the
mean abundance of male and female populations infected with intestinal helminths. The results of correlation
analysis showed that there was no significant correlation between the total length of the host and the number of
intestinal helminths. Distribution patterns of the five populations were analyzed by variance mean ratio, and the
results showed that they were aggregated. The host frequencies in each population were fitted with a negative bi-
nomial distribution, and the significance of the results was analyzed using z*-test. Although the populations of P.
niepini and Sreptocara sp. were aggregated, they did not conform to the negative binomial distribution. Among
the five populations, the uninfected hosts had the highest frequency. In case of infection, the host frequency of P.
niepini infected with 1-5 was the highest, C. eudyptulae and Allocreadium sp. infected with 1 was the highest,
Neoechinorhynchus sp. infected with 1-2 was the highest, and the host frequency of Streptocara sp. was lower and
similar when the number of infections was 1-6.

Key words: Yamdrok Lake; Gymnocypris waddellii; parasitic helminths; population ecology; host frequency dis-
tribution; spatial dynamics; distribution pattern; Tibet
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