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AB Apex of blade AM Anterior margin of

blade AR Apophysis of ray B
pophysis of blade CA

Blade BA A-
Centre of adhesive disc CB
Section connecting blade and central part CC Section

connecting central part and ray CP Central conical part

3.5 pm 5.5~7.0 um 6.2%0.5 pm
23 ~27 18
11 ~12 18

13.5~19.0 pm 16.4 =1.8 pm

8.5 wum 7.3+£0.5 um
5.5~8.0 pm 6.8+0.5 pm
Y+1

Y+1

1.0~2.0 pm

6.5 ~

1.6 0.2 pm

S Central part  DC Deepest point of curve DS 5.0~9.5 pwm 7.8 1.2 pm
Distal surface of blade PM Posterior margin Y+l
of blade PP Posterior projection PR Point of 300°
ray Y Ray SA X Section of central part above X
axis SB X Section of central part below X axis TP
Tangent point Van As  Basson 1989
1 » Carassius auratus 19
Fig. 1 Diagram to illustrate denticle structure and construction of Tang 21 17
X and Y axes as fixed references for description of denticles Aristichthys nobilis
70 3 g 3
4.3%
n=18
53.0~66.0 pm 3 2 1
59.6 £4.9 um 39.0 ~54. 0 pum
45.7 4.9 pm 24.0 ~35.5 wm 30.0 =
1
Tab.1 Morphometric comparison of different populations of T. uniforma from different hosts and area
1 3 4
C. auratus C. auratus A. nobilis C. carpio
/wm 47.9~74.8 61.4+£8.3 61.5~69.0 63.9+£3.0 57 ~64 60.6+2.3 53.0~66.0 59.6 4.9
/pm 37.6 ~62.5 51.1+5.2 50.0 ~56.5 52.3+£2.3 46 ~53 49.5 + 2.6 39.0~54.0 45.7+£4.9
/m 24.5~40.6 31.8 = 3.2 33.0~37.0 34.5=x1.5 29 ~36 32.6+2.1 24.0~35.5 30.0+3.5
/ 24 ~29 25 * 28 ~30 25 ~29 23 ~27
/ 10~12 11 ~ 9~11 10 ~12 11~12
/m 5.2~8.7 7.1 £0.7 6.5~8.5 7.4x0.7 7.0~8.0 7.4+0.4 6.5~8.5 7.3x0.5
/ pm 5.5~8.3 6.7+0.7 6.5~7.0 6.7=+0.3 6.0~7.0 6.6+0.3 5.5~8.0 6.8+0.5
/pm 2.0~3.5 2.8+0.3 2.0~3.5 2.7+0.4 2.0~2.5 2.2+0.2 1.0~2.0 1.6+0.2
/ pm 5.8~9.5 7.1x0.7 7.5~9.5 8.5+0.9 6.0~7.0 6.7+0.2 5.0~9.5 7.8+1.2
/° =400 =390 =390 ~390
Van As  Basson Tang 17
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2.2

3A

10%

m

70 7

n=18

2.5 um 2.0£0.3 pm

Trichodina heterodentata Duncan 1977
4B 2

Y Y-l
7.0 ~10.0 pm 8.9 £0.9 um
380 ~

400°

56.0~73.5 pm 66.3 +£5.0

42.0~56.0 um 50.4 4.4 pm

1977  Duncan *
Tilapia mossambica
Tilapia zillii
Van As

Trichogaster trichopterus

19
Basson

Pseudocrenilabrus philander

Tilapia rendalli

30.0 ~42.0 pm 36.7 3.4 pm 4.0 ~ »
8.0 pm 5.5+0.9 pm 22 ~29 2
18 10 ~13
18 14.0~19.0 pm 16,8 +1.2 pm
7.5~10.0 pm 8.5+0.5 pm 2
5.0~6.0 pm 5.6+0.3 pm
Duncan A
Y+1
1.5~
2
Tab. 2 Morphometric comparison of different populations of 7. heterodentata from different hosts and area
1 2 3 4
T. mossambica T. zillii T. trichopterus P. philander
/pm 85 71 ~106 80 58 ~108 93 70 ~122 55.3 47.5~69.1
/pum 56 47 ~63 57 45-~74 67 54 ~81 46.9 39.5~59.8
/ pm 32 26~37 36 29 ~45 41 30~52 29.3 23.2~37.8
/ 23 20~27 26 20 ~31 27 18 ~31 25 22-~29
/ 11 10 6~14 11 10 9~13
/pm 8.0 9.2 7.5~11 6.3 6.6 5.1~8.6
/m 4.1 5.7 4.7~7.1 5.5 4.3 3.4~5.5
/m 3.4 2.6 1.4~3.4 4.1 2.7 1.6~3.3
/pum 6.9 8.1 6.9~10.3 8.2 6.3 4.6~8.1
/e 400 400 400 400
Duncan * Duncan * Duncan # Van As _ Basson
5 6 7 8
T. rendalli C. auratus A. nobilis C. carpio
/pm 65.6 52.4~78.0 49.8 37~62.5 49.8 45.0~62.5 66.3 56.0~73.5
/pm 56.2 44.3~67.0 42.6 28 ~51 42.6 37~51 50.4 42.0~56.0
/m 34.9 26.7~43.2 28.5 23 ~37 28.5 28 ~37 36.7 30.0~42.0
/ 24 20 ~30 25 22-~29 26 ~29 25 22~29
/ 11 10~13 11 10~12 10 ~12 11 10~13
/pm 8.6 6.4~11.2 7.4 6.4~9 7.4 6.4~9.0 8.5 7.5~10.0
/pm 5.5 4.1~6.8 5.1 4.5~5.5 5.1 4.5~5.5 5.6 5.0~6.0
/pm 3.3 1.8~4.7 2.2 2~2.5 2.2 2.0~2.5 2.0 1.5~2.5
/ pm 8.8 5.8~11.8 6.1 5~6.5 6.1 5.0~6.5 8.9 7.0~10.0
/° - 390 ~410 400 380 ~400

Van As  Basson

23




2.3 n =18
Trichodina reticulata Hirschman &
Partsch 1955 3B 4C 56.0 ~61.0 pm 58.8 +
2.5 um 40.5 ~45.0 pm 42. 4 +
2.2 pm 28.0~30.5 pm 29.1+1.3 pm
70 2 5.0~5.5um 5.1+0.2 pm 20 ~
2.8% 21 18
n=18 11 ~12 18 14.5 ~
42.0 ~ 16,0 pm 15.3 £0.8 pum 6.5 ~7.5 pm
65.0 pm 52.9 £7.6 um 31.0 ~ 7.2+0.5 pm 5.5~
51.5pum 41.1 £6.6 pm 20. 0 ~ 6.0 pm 5.8 +£0.3 pm
34.0 pm 27.0+4.9 pm 4.5~6.0 pm
5.3+0.4 pm 8 ~12 Y+1
19 ~25 18 Y
8 ~10
18 10.0~15.0 pm 13.0+1.4 pm 2.0~2.5um 2.4+0.1 pm
5.5~7.5 pm 6.2+0.6 pm 5.5~7.5 pm 6.6 0.9 pum
5.0~8.0 pm 5.9+0.9 pm Y Y
Y+1 390°
Lom * 1961
Duncan * Basson  Van As *'" Van As  Bas-
Y+1 son ” Tao  Zhao **

1.0 ~2.5 pm

1.8+£0.4 pum
4.0 ~6.0 um
5.1£0.6 pm Y
Y+1
380° ~390° 84 ~110 um 25
~30
3517 19 2527 Tao  Zhao
2.5
8 ~12 Trichodina kazubski Van As and Bas-
son 1989 3D 4FE
2.4
Trichodina acuta Lom 1961 70 5
3C 4D 7.1%
n =18
70 2 34.0~44.0m 37.6+3.1 pm

2.8% 24.0~33.0ppm 27.7 £2.4 pm
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14.0 ~20. 0 pm
16.5+1.7 pm

3.0 ~4. 0 pm
3.8£0.4 pm
17 ~20
18 A
6 ~9 A
18 C
9.5~11.5 pm

10.5+0.6 pm
3.5~6.0pum 4.9 0.6 pm
Y Y+l

4.0 ~5.5 pm

4.8+0.4 pm Y+1

y-1
1.0~2.0pm 1.5+0.3 pm X

3.0~4.5um 4.0 0.3 pm
380° ~400°

Van As & Basson
1989 fitt Barbus paludinosus
filt Barbus trimaculatus

21

Tang

2.6
Trichodina modesta Lom 1970
5A 6A

70 5
7.1%

T. uniforma B

T. reticulata

¢

T. heterodentata
D T. acuta E
4

T. kazubski

Fig.4 Diagrammatic drawing of the denticles of trichodinids

38.0~45.0 pum 40.1+2.7 um
29.0~34.5 pm 30.6 £2.0 pm
18.5~22.0 pm 19.8 £1.5 pm
3.5~4.5 pm 4.0 £0.3 pm 20 ~23
18 6~8
18 10.0 ~11. 5 pm
10.5+0. 1 pm 50 ~5.5 pm 5.2 %
0.3 um 4.5 ~5.0 um
4.8+0.3 um
Y+1

1.0 ~
20 um 1.3+£0.2 um

1:1 4.0 ~5.0 pm
4.3+0.4 pm
Y 390°

Vimba vimba
Abramis brama
Misgurnus anguillicaudatus

Pelteobagrus Bleeker

156 11 21 25 29-32

2.7
Trichodna nobilis Chen 1963
5B 6B
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70 2
2.9%
n=12
60.0 ~81.5 pum
72.0 £7.6 pm 51.5 ~69.0 pm
59.1 £6.2 um 36. 5 ~48. 0 pum
40.9 £4.3 um 50~9.5 pm 6.6 +
22 ~25 12
13 ~ 14 12
16.5~26.0 pm 21.3 £3.0 pm
8.0~11.0 pm 9.7 1.0 pm
6.0~9.5um 7.7+1.2 pm

1.4 pm

Y+1
2.5~
3.5um 2.9x0.5 pum Y
Y-1
X X 1:1
9.0~14.0 pm 10.9 1.5 pm
380° ~
400° C
12
Hypophthalmichthys moliirix Ctenopharyng-
odon idella Rana limnocharis
Lom ® Stein ” Tao & Zhao *® Tang &
Zhao *
12
2.8
Trichodina rostrata Kulmina 1968
5C  6C
70 3
4.3%
n =10

61.0 ~ 67.5 pm
47.5 ~52.5 pm
33.5 ~37.0 pm

5.0~6.0 pm 5.6 %

65.0+2.8 pm
50.1+£2.0 pm
35.3£1.2 pm

0.5 pm 24 ~29 10
14.5~17.0 pm 16.0+0.9 pum 7.5~
9.0 pm 8.3 0.8 um 11 ~
12 10
5.5~7.0 m 6.2 0.5 pm
Y+1
T
Ly 2.0 ~
2
3.0 pm 2.3 x0.4 pm
X
6.0~8.5um 7.5+1.0 pm
Y

420°
Kulemin ¥ 1968
Rutilus rutilus

6
Lom

1 . .. .
3 Silurus meridionalis

2.9
Tripartiella macrosoma Basson & Van

As 1987 5b 6D

60 2
3.3%
n=18
20.0 ~26.5 pm
23.8 £2.2 pm 15.5 ~23.0 pm
18.7+2.1 um 8.5~10.5 pm 9.6 +
0.8 pm 1.5~2.5 pm 2.1 +0.3 pm
23 ~28 18
3~4 18 5.5 ~
7.0 pm 6.4 +£0.5 pm 2.0~2.5 pm 2.1+
0.1 pm
4.0~5.5 pum 4.6+0.4 pm
Y+1
90°

0.5~1.0 um 0.7 £0.2 pm
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X X
0.5~1.5pum 1.0+ Blicca bjoerkna Pelecus cultratus
0.2 pm 280° C Salmo gairdneri 23762
16
v Lom & Haldar ’
Barbuus eutaenia 211
Trichodinella epizootica Rabbe 1950
Sramek-Husek 1953 5F  6F
2.10
Trichodinella subtilis Lom 1959
Lom & Haldar 1977 SE 6K 60 3
5%
n=18
60 2
3.3% 19.5~23.5 pm 21.2 = 1.2 pm
n=12 15.0~18.0 pm 16.5 +0.9 pm 9.5~
19.5 ~ 11.0 pm 10.1 0.6 pm 1.5 ~2.5 um
22.5pm 21.9 = 0.2 pm 4.5 ~ 2.1+0.2 pm 18 ~22
180 pm 16. 6 £+0. 4 um 10. 0 ~ 18 4 ~5
1.0 pm 10.5 +0.5 pm 1.0 ~2.0 pm 18 4.0~6.0 pm 5.3 0.7 pum
1.7+0.4 pm 21 ~22 2.0~2.5um 2.3+0.3 pm
12 4 2.5~3.5um 3.1+0.4 pm
12 4.0~5.0 pm 4.7 0.6 pm
2.5~3.0 um 2.7 +0.3 pm Y+1
2.5~3.5um 2.8+0.5 pm 0.5~1.0 pm 0.8+0.2 pm
X
Y+1 !
1.0~1.5 pm 1.1£0.2 pm 0-5~1.5pm 1.0=+1.4 pm
LY—l X ad
2
X 3
| &
0.5~1.5 pm il
0.9+0.3 um 1;'
4 T A" ) i
180° A T. modesta B T. nobilis  C T. rostrata
D T. macrosoma  E T. subtilis  F T. epizootica
6

Fig. 6 Diagrammatic drawing of the denticles of trichodinids
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Animal Sciences

Studies on Ectoparasitic Trichodinids from Cyprinus carpio in the Upper Reaches
of the Yangtze River Sichuan Branch

QI Huan ZHAO Yuan-jun TANG Fa-hui
Chongqing Key Laboratory of Animal Biology Chongqing Normal University Chonqqing 400047 China

Abstract Eleven trichodinid species were obtained from Cyprinus carpio in the upper reaches of the Yangize River Sichuan Branch.
They are Trichodina uniforma Van As & Basson 1989 Trichodina heterodentata Duncan 1977 Trichodina acuta Lom 1961 Tri-
chodina reticulata Hirschman & Partsch 1955  Trichodina kazubski Van As & Basson 1989 Trichodina modesta Lom 1970 Tri-
chodna nobilis Chen 1963  Trichodina rostrata Kulmina 1968 Tripartiella macrosoma Basson & Van As 1987 Trichodinella subtilis

Lom 1959 Lom & Haldar 1977 and Trichodinella epizootica Rabbe 1950 Sramek-Husek 1953. The observations in vivo were
performed and preparations made by dry silver impregnation technique were examined under the Nikon E-600 phase contrast micro-
scope. All photomicrographs were made with the help of Nikon CCD-1200 and illustration drawings were carried out by computer soft-
ware CorelDRAW 11.0 and Photoshop 8.0. All measurements are presented in pm and follow the uniform specific characteristic system
proposed by Lom 1958 . A detailed description of the denticles is presented in accordance with the method proposed by Van AS and
Basson 1989 . Cyprinus carpio is reported for the first time as the host of T. kazubski T. modesta T. macrosoma. T. heterodentata
T. acuta T. kazubski T. nobilis T. rostrata Tripartiella macrosoma T. subtilis T. epizootica are all the new records in Sichuan
District. The present research offers new data for fish parasitology for healthy culture.

Key words trichodinids morphological taxonomy the upper reaches of the Yangtze River Sichuan Branch Cyprinus carpio



