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SR =R, FILFHBBEEARKNDHFEHRETHELERRK. FHEE TS
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FREEA Y2 (FFRR). AR HE KR E B EEARR K/ E 1383 88K i &
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KEFERAMNEEREEEFINAHERASRE. aTHEVREERECHE
MR, RIBESE ENEKE T EREEREF AR REES N 9T (Subgro-
ups), EAITR Gl (0<L<50mm). G2(50 < L<100mm).G3(100 < L<150mm). G4 (150 <
L< 200mm).G5(200 < L< 250mm). G6(250 < L< 300mm). G7(300 < L< 350mm).
G8 (350 < L<400mm).G9 (L > 400mm).

BHMRESTOHCREEABRERR CY. BANWFEENERMEN X RERARE
B NEHEESEREARMURBUN MBAN TR, A ARNERETESY,

BERHFIREE N FRUAEBRZEEN —NMEERR, BN E R FRHREINHELX
AU AXRABERARERTHANHALRE RAEHREMRREHTRAHF.
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Fig.1 The prevalence of the cavity helminths Fig.2 The mean intensity of the cavity
of Gymnocypris przewalskii przewalskii heiminths of Gymmnocypris przewalskii
------ A FBRER ligula intestinalis przewalskii
—.—0--— RL%R Diphllobothrium sp EEEEL.

----- o NHEER Contracaecum rudolphii
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HE—EBRELRRTHFENREAERHASBENTHDIESIE, ZHERTFER
REAR KD AP RRRARLEBE WA 1.2 iR,

BB 1.2 AT, R K/DT 150mm B9 78 3o, R 4R ot ) SR e e PR L S8 BE AR 4
RSk g5 A 3 B P LR TR R e R R 5 BE AR A A E AR OR T 150mm 9 fE E L F
AR 2 S A SR e SRR e B B A B R MK, T 2K R R R T R I SRR SRR e R
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2.3 BisHREARTERAMNMEHEXR

E—NEYRES, b TYRBEINHEIER, By fian T E SR, ALy RE
MEFHROELR, 5Hob—EYFEME RN X, BEPHXMXRERE LF BRE
PPRRBORTEA. F MR AERFERRZ ADARBEAIRR R ESRGT
HEGD.
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Tab.l The interspecific coefficient of association and X? vajue of the cavity helminths of
Gymnocypris przewalskii przewalskii

+
) ) FHhGR HA%R o HER R
23 X" Value ) L .
Ligula intestinalis Diphyllobothrium Contracaecum rudolphii
E3 4
HRGER
129.8469 26.8528
Ligula sp.
L3814
-0.4310 0.4026
Diphyllobothrium sp.
HEREH
-0.1960 0.0240
Contracaecum sp.

BMR1IHER, ERFTEROO0S 001 BRBKFHEFESHNN 3866, HERE
AR, FRERENLGRZ BMTRERENERERZ BN AMAXREE, N
LA ENEREBZBINHDAXRALE.
24 BRNREFLERIAIFFNEMEBA

2 WENRBEETERANTIHEE
Tab.2 The abundance of the cavity helminthe of Gymnocypris przewalskii przewalskii

TH S RGN ksl MHEERER
Subgroups Sample number Ligula intestinalis | Diphyliobothrium sp. | Contracaecum rudolphic
Gl 19 2.0000 0.0000 0.0000
G2 115 2.8522 0.0261 0.0174
G3 52 7.5000 0.3077 0.3077
G4 68 0.3235 1.5735 0.1912
G5 139 0.0072 5.0144 0.8273
G6 89 0.0337 11.8202 0.8090
G7 119 0.0084 26.9748 12.0252
G8 68 0.0147 45.3088 21.4265
G9 26 0.0000 64.9231 43.3077
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#3 WENREEEBETERNEFHESBERAOECL HRRY

Tab.3 The similarity and distnct coefficient between subcomponent communities of the cavity helminths of
Gymnocypris przewalskii przewalskii

HRREK
Distinct
coefficient|
- Gl G2 G3 G4 G5 Go G7 G8 G9
Similarity
coefficient
Gl 0.1830 | 0.6064 | 0.8417 | 09982 | 0.9954 | 09996 | 0.9996 1.0000
G2 0.8170 0.4741 0.8527 | 0.8840 | 0.9901 09975 | 0.9983 | 0.9992
G3 0.3954 | 0.5259 0.8388 | 0.9108 [ 09375 | 09735 | 0.9832 | 0.98%4
G4 0.1583 0.1473 0.1612 0.5535 0.7562 0.9137 0.9483 0.9680
G5 0.0018 | 0.1160 [ 0.0892 | 0.4465 0.3701 0.7392 | 0.8389 | 0.8976
G6 0.0046 | 0.0099 | 0.0625 | 0.2438 | 0.629% 0.5109 | 0.6816 | 0.7911
G7 0.0004 | 0.0025 | 0.0265 | 0.0863 | 0.2608 | 0.4891 0.2623 | 0.4702
G8 0.0004 | 0.0017 | 0.0168 | 0.0517 | 0.1611 0.3184 | 0.7377 0.2372
G9 0.0008 | 0.0106 | 0.0320 | 0.1024 | 0.2089 | 0.5298 | 0.7628

BN 48 L0 0 T B 25 i A 0 s B 14 A O 3K 4 A 0 BT TR M A
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AMERWASE T SHERRYPEMEIBEKY + [ __ | ___|____
p®, A& p= (0.1612 + 0.4465) / 2 = 030385, X 5o
A p TSR A F AR RAS BESHT £
ANTE BB BE (Group) . EAITR: (1)K 0—150mm &Y E 8
W

5 1 AR 68 0 I i 3 A R L A A BE R, B3R 2 BT
%)ﬁﬁﬁj‘%ﬂ’ ﬁ_ﬂﬁq],%ﬁ%ﬁ ﬁg@uﬁﬁﬁ‘y %9}\Wj 1.0 Gl G2 G3 G4 G5 Gs G7 G8 G9
MR BB ERBME. QVEKKT 150mm HFBHRE . e vmmpm s mansp

REFERREHSBEE SR 2ATURE, X— W 4 0 A SRR
H, BRERM BRI, A AMRRABE LHF.  Fe3 The cluster tree of the cavity
2.5 Eiﬁ;‘ﬂﬁgﬁilhasﬂﬁﬁﬁmlﬂﬁﬁtﬁf helminth component community of

Gymnocypris przewalskii prrewalskii

mMRIETHAMHERRAEE TES THOM
PR E xR ERMZE y B LN ERRY SR ERE dR4N x y HHEST
BAEHFZ RN EEE d(RS), T E R F 8 E & S B BES5 0 RAHF R BRI X R
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r =0.9027 > 0.9
VI g B HE A R 4).
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Tab.4 The parameter of two—dimensional ordination of sub-component communities of the cavity helminths

of G. przewalskii przewalskii

HREE xf8 V&t EEE y &
Total distinct Value in Deviation value of Value in
value coordinate x anastomosis coordinate y
Gl 8.5969 0.1752 0.5805 0.9982
G2 6.3789 0.1037 0.4626 0.8738
G3 6.7137 0.0000 0.0000 0.7304
G4 6.6729 0.3767 0.7494 0.2977
GS 6.1923 0.5068 0.7568 0.0000
G6 6.0329 0.6226 0.7009 0.0714
G7 5.8670 0.8619 0.4526 0.2723
G8 5.9449 0.9548 0.2347 0.3511
GS 6.3527 0.9894 0.0000 0.4018
5 MEVAREETEMAETHIBEERAAHF 60962
Tab.5 The distance between the spots of sub—component communities of the cavity helminths of
G. przewalskii przewalskii in two—dimensional ordination space
Gl G2 G3 G4 G5 G6 G7 G8 G9
Gl
G2 0.1435
G3 0.3200 0.1770
G4 0.7289 0.6375 0.5737
G5 1.0518 0.9623 0.8890 0.3249
G6 1.0291 0.9556 0.9066 0.3342 0.1360
G7 0.9992 0.9678 0.9761 0.4859 0.4475 0.3125
G8 1.0132 0.9988 1.0274 0.5806 0.5692 0.4343 0.1218
GY 1.0093 1.0036 1.0425 0.6215 0.6280 0.4937 0.1817 0.0614
T . MR RHEFRER, RINTUEREE . FEH
R Y R FERBRASHESTFTHENAELXR, G,
07163 G2.G3 Z [, G7. G8. G9 Z [, G5. G6 2 Il & BE % AH xf
B,
o KT 82 h A LA M5 6 BE B ) K, TAV T A AR
.3 “G Gre T #¥ [6] BE 7 95 22 B K Y PR 1 BE B B P 39 {E R R E 2K 71
o Gs MERSAUER. A5G HES GI5 G HE%RER
T e e or T K N (0.177 + 0.5737) / 2 = 0.3754, FEE AR
B4 T A A R o 4 B SrhRdE, AR R BIBE R T X MER R A RBR 8 — B,
Y — AR R /N R A E B MR R 4y —RE. E G TT IR R LUK 7 B B

Fig.4 Two—dimensional ordination of the
cavity helminth component community
of G. przewalskii przewalskii
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FREHB LY WL FRRL Y ERE DN = HI4 BT 18 WIRE
Rk S A B, EMERRK/ AT EFERBFER TR . NBSR
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150mm &K, BIZEEK/ADT 150mm 8 5@ HRE S, FRERKBR R RLEE
1S 4 705 B 0 788 T 9 90 o A A A R o R R 3R B T 19 AR AR, M
KX T 150mm 81529, FRERH LR =EANBIRHBRIRERTFETE. 5 RMAEKE
AR B R =AM ARNRBETE A T R . X R S R SR A AR
FEHDAXR L, MREERGMEAFMHEREFERL AR FEHTHABDAXER,
SRR AR R YU F G REENE ZPEEE, ENME—FEEERTURE
Fhelk X, HEPREEAFEEEFEYRE R L RE Sk KT KGR Y, LR
EHFEPH, XLHERAE - EEENEREREMPEEEENTNOA 544
SRR MR BT RARE. HRARIT R, QUK FRIEY S AR,
EMFERRMAPERFERREBRS) WERES F MR KR F LR RAS
BENTM) THNEREAXRN. BEVNRELRRIVHLTIAZ, A
AR, AW PR RA KRR, BEHMRENHA 07,27 FEN D RYA MR
BRBEsh, lERKK, BWE P RIERZEE. MASMT R =MkRFERANAE
FEREREHMMT ., BT HEATESTIERF ERRX =FEEFERRONE
WA, FEHRENEE. BEK /AR BRESHEEEERTZEL, AKAT 150mm
EANAMBRESEEALATRE AEAVERML. SHEELBRUFSHBES
HERRT AL BEN R S E.

SRAR AR RE BEASMAEE T AR ERFES T HARNASHENEEEE
EAEFERNBIAEEENARME ETAMANBRER. TREBEAKKE T F
B, UEEE BT URK, MEEYE, ARE N EE A EREWAanEEE,
MEBERHERERNFEYRE - REWARZRERS, REBKF TR, ZH,
RESEAREBEELAFRRERREREERATI. FREDFEEGEIE LM
EREAMES, ERIMWREIRS, B NEK 400mm Z & K7 58 R 8GN EIR



140 XX E £ 0B % W 23 %

AR TR FOR G RIR . SX R GO E T 4t AR R % L AR 6z
EATHE SR, ETHRRKKT 200mm & 7 %5 8 SREEAR DR B H R4 BT B8 5 i EE
BEEHRRY LT EM RGP F AR, AW A FE— LR, BAWMIEES
A % R DU BT M T B R B L, ARRR B X/, B R B AR Kt e W B A 2 [
BEM. EENEREREFES S, REEAINE EFE, BERRR A8 R
BB BE 78 3 AR 9 o (] Y 4% o £ o

2 % x W

[1] FBEYPHRN. FEVPERMNBXXANTEHRENEYE. L. FEEERE. 1974

{2] Holmes J C. The structure of helminth communith. J. Parasitol., 1987, 17:203—208

[3] Kennedy C R Helminth communities in freshwater fish: In: Parasitt Communities: Patterns and Processes
(Edited by Esch, G. W., Bush, A.O. & Aho, J.M.). London: Chapman and Hall. 1990

[4] BHE AHFE. £5%51E. BR BEEARAXRE WAL ERS . 1984

[5] #fpeE. ERIRFRANA. RB. RBRFEHEE. 1984

[6] % 4, BEE, AEH. HRSENFEEEF, RO RARFEEE. 1990:75

[7] Kennedy C R, et al. Patterns in helminth communities: why are birds and fish different? Parsitology,
1986, 93:205—217.

(8] WML KAUXBRESE. adFEd%. JLF BEDKH, 1990

STUDIES ON THE CAVITY HELMINTH COMMUNITY
OF GYMNOCYPRIS PRZEWALSKII PRZEWALSKII
IN QINGHAI LAKE

Yang Tingbao and Liao Xianghua
(School of life Sciences, Zhongshan University, Guangzhou 510275)

Abstract The cavity of Gymnocypris przewalskii przewalskii 1s parasitized by three
helminths, the plerocercoids of Ligula intestinalis and Diphyllothrium sp. and the
third-stage larvae of Contracaecum rudoiphii The abundance of these helminths in
diferent size of fish is different. By means of fuzzy cluster and pole ordination, the
component community can be divided into two groups ie helminths in hosts less than
150 mm in body length and those in hosts more than 150 mm, which is related to
the ecological conversion of the host with the growth. The negative assosiation
between Ligula intestinalis and Diphyllobothrium sp. and between Ligula intestinalis

and Contracaecum rudolphii are obvious.

Key words Gymnocypris przewalskii przewalskii, Helminths, Interspecific assosiation,
Fuzzy cluster, Pole ordination



