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Abstract: Aiming at the problem of difficult detection of sedentarius ciliates, unclear pollution sources and difficult
identification of species in the cold-water fish farming, the major parasitic species of the parasites and the infective factors were
investigated and analyzed. Samples of cold-water fish and water were collected in different seasons in Hebei Province. Firstly,
the sedentarius ciliates on the fish body and in the water environment were initially identified by using morphology. Secondly,
a PCR method was established for molecular level identification and phylogenetic analysis. Finally, the reasons for cold-water
fish infecting the parasite were analyzed. Morphological identification reveals that the mainly parasitic species of sedentarius
ciliates were Epistylis sp. and Vorticella sp. ; A PCR method to test the parasites is successfully established. The results of
sequences alignment and phylogenetic analysis verify the correctness of morphological test. The established PCR method is
used to detect the prevalence of sessile ciliates in the water environment, which is as high as 94. 38% , and the infection rate of
the fish is up to 100% with no seasonal difference. The parasites in water may be one of the reasons for the long-term infection
of the fish. The findings provide a scientific basis for predicting, preventing and treating cold-water fish diseases, as well as

serving as a reference for disease prevention and control in the sustainable development of the cold-water fish farming industry.

Keywords: animal parasitology; cold-water fish; sedentarius ciliate; morphology; phylogenetic analysis
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~—————————Vorticellidae Ehrenberg, 1838 % f1 &}

Genus Vorticella Linnaeus , 1767 it iR
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Fig. 2 Establishment of PCR method for detecting sedentarius ciliates
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Fig. 3 Results of sedentarius ciliates by PCR
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Epistylis sp. W1(present study)
Epistylis sp. F4 (present study)
Epistylis sp. F8 (present study)
Epistylis plicatilis (HM627236) Epistylidae
Epistylis vaginula (MW172840)
Epistylis sp.w5(present study)
Epistylis sp.F5 (present study)
Epistylis wuhanensis (KU869709)
25 55— Epistylis sp.W7 (present study)
[1] 0.621100— Epistylis sp.W9 (present study)
Epistylis sp.F6 (present study)
Epistylis sp.F1(present study)
Epistylis sp.w6(present study)
Epistylis sp.F3 (present study)
Epistylis hentscheli (MW172839)
Epistylis sp.W10 (present study)
Planeticovorticella paradoxa (JQ956533)
Campanella umbellaria (AF401524)
Pseudepistylis songi(KM222115)
Opercularia microdiscum (AF401525)
Pyxidium tardigradum (K C836495) Operculariidae
Zoothamnopsis sinica (AY 319769)
Myoschiston duplicatum (JIN836351)
\orticella sp. w2 (present study)
\orticella gracilis (IN120232)
\orticella similis (IN120237)
\orticella sp. F7 (present study)
\orticella natans (M T886455)
Vorticella sp. F2 (present study)
\orticella campanula(JN120219)
Epicarchesium abrae (DQ190462)
Pseudovorticella punctata (DQ190466)
Carchesium polypinum(AF401522)
Zoothamnium arbuscul a(AF401523)
Apocarchesium arndti(GQ221940)
100— Vorticellides infusionum (JIN120203)
831 \orticellides astyliformis (]N120204)
Rhabdostyla commensalis (MN543651) I B
Ophrydium ver satile(AF401526) Ophrydiidae
1| 100 — Scyphidia ubiquita (KP698207)
1 — Mantoscyphidia branchi(K P698210)
100 — Vaginicola crystallina (AF401521)
1  Thuricola obconica (MH035973) Vaginicolidae
Cothurnia salina (KT956998)
93 — Tetrahymena austrais (M98015) ;
96 0.991E Tetrahymena nanneyi (M98016) Tetrahymenidae
[ L Glaucoma chattoni (X56533) Glaucomidae
Ichthyophthirius multifiliis (U17354) (none)
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Fig.4 Phylogenetic analysis of sessilida
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Epistylis sp.W1 (present study) :
Epistylis sp.F4 (present study) : cladea

|
Epistylis sp.F8 (present study) !

Epistylis plicatilis (HM627236)
Epistylis vaginula (MW172840)

Epistylis sp.W5 (present study ! dadeb

Epistylis sp.F5 (present.study) 1

Epistylis wuhanensis (ku869709)

25 Epistylis sp. W7 (present study)
i
[1] Epistylis sp. w9 (present study)

Epistylis sp.F6 (present study)

o8 ] Epistylis sp. F1 (present study) }

Epistylis sp. w6 (present study) : cladec
|

|

Epistylis sp. F3 (present study)

Epistylis hentscheli (MW172839)

0.997

Epistylis sp.W10 (present study)
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Fig. 5 Partial result of phylogenetic analysis
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Fig. 6 Statistics of sedentarius ciliates in different seasons
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k2 ARFF & FEFELLRGHHH
Tab. 2 Statistical analysis of sedentarius ciliates in fishes in different seasons
[l % S £F B dUo A % CP M AR 22)
HFn=5) Hn=5 F(n=5) K(n=5)
0.90+0.10 1.00=£0. 00 1.00+£0. 00 0.96+0.03 1.942 0.187

k3 RREF K E R LS L RS G A
Tab. 3 Statistical analysis of sedentarius ciliates in water in different seasons
I 45 28 27 B o 43 A % OF- B 1 £ 473 e 2
PFLIK (=10 FEH K (n=10) FBKn="7
0.96+0.08 0.93+0.12 0.98+0. 04 0.41 0.747

F P

3 4 iF

i A LA KT8 36 28 25 B R PCR AN J7 3% X[ Ab 4 SR GH v /Kt 8 3 A [ 5 e b B EF B LAy T
PR AE L A5 [ S L B ARV K MR Tz A A LR T IR 10006, Jo AT R 2E S L KA R R [
R TR AAE ] RE R B K, X% A A O A T P R AT SN O0F 5 0 26 A A RO 0 DA 7 A
PATHE A O 7 AR O B TR 2R R G TARE O TR T b 48 )y 2 op Ve K 0 3R BE b O AR E A e B A
HESHME,

EABETEACH E 1 R AR BRI Hh [ 36 S 25 B ML A7 AE  JF ARG I A A= o iy SR i B2 iy Ja 2 5t JBE W i
SRR M E A B R . ARORIE T — D R B 3 A7 B X v K A1 3R B Y 16 L Rk B AE Ve K £l SR
B At 7 A L
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