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Parasite Trichodina sp. and the infected T. obscurus

Fig.1

a: AEgE HUBY I EG, RE A XL B AR (), K
HAARERE “HZE” R(=); b: J7EEG 45 U,
HBLLL | 597 (em) 5 ¢ 258 HUBE B3] il 1 02 B () 5
d: ZE50 R YR I T BRI FE I () | 3 7 0L
(e=); e: FREEAEFIRT, ARFW A RA M 445 B () ;
f: FHEENE, FRRNEWAER, H%ER. B,
RGBT, A5 AR A TET (wmm)

a: The diseased T. obscurus, serious lesions area showed
swelling and ulceration («==), Large area of body surface
appeared white mist condition (<=); b: The serious effected
T. obscurus, appeared swelling and ulceration on body
surface (e==); c: The effected T. obscurus showed rot fin (em);
d:The effected T. obscurus with abdominal effusion, liver
congestion (=), intestinal hyperemia (<=);

e: Numerous Trichodina in skin mucosa before high salinity
exposure («=m); f: After high salinity exposure, the structure of
Trichodina was incomplete, its edge was coarse and fuzzy, lost
mobility, finally Trichodina was integrated and died («==)
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Fig.2 Diseased T. obscurus and its organs after high salinity
exposure
a: VI, b 88 o FFUE; d: BUIE; e BAE;
f: /l:‘EE; g: Hﬁl]ﬁ

a: Diseased T. obscurus; b: Gill; c: Liver; d: Spleen;
e: Kidney; f: Heart; g: Intestine
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Fig.3 The survival rate of T. obscurus under different salinity
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Tab.l1 Killing effects of salinity on Trichodina sp.
] AT R BT T 3 42 e B0 B A (OB < 100 R ALY )
Time Amount of Trichodina on the body surface of T. obscurus at different salinity (ind./x100 times)

0 2.5 5.0 75 100 125 150 175 200 250  30.0 350  40.0
0h 138 172 148 152 150 148 132 180 21.0 172 120 146 162
025h 138 172 148 152 150 148 132 180 22,0 150  10.0 3.4 1.2
05h 138 172 148 152 150 148 132 180 212 114 7.2 1.6 0
lh 138 172 148 152 150 148 132 18.0  19.0 7.6 1.6 0 -
15h 138 172 148 152 150 148 132 180  16.0 3.4 0 - -
4h 142 174 152 152 152 152 128 158 116 0 - - -
6h 142 174 152 152 152 148 122 146 8.0 - - - -
8h 140 174 150 152 148 136 112  13.0 4.2 - - - -
10h 140 174 150 152 148 128 100  11.0 0 - - - -
12h 134 178 154 152 144  13.0 9.0 8.0 - - - - -
16h 134 182 154 152 142 126 7.0 3.4 - - - - -
24h 146 184 158 146 140 112 2.0 0 - - - - -
32h 148 184 160 142  13.0 9.0 0 - - - - - -
2d 160 188 164 126  10.0 6.0 - - - - - - -
3d 162 19.0  17.0 8.2 5.0 0.8 - - - - - - -
35d 166 200 172 52 0.6 - - - - - - - -
4d 174 202  18.0 0.8 - - - - - - - - -
A% K Insecticidal rate (%) 95 96 95 100 100 100 100 100 100 100
1 R %248 11 Note: — . no Trichodina sp.
2 EZHEHZEBESH
Tab.2 The parameters of different fitting curve
AR Fitting model J7 12 Equation R? F P
B % Linear y=29.357 — 0.249x 0.728 21.406 0.002
o EC £k Logarithmic y=34.190 - 5.55 Inx 0.982 432.279 0
T4 Quadratic y=32.411-0.687x + 0.05 x* 0.843 18.724 0.002
=R M4L Cubic y=34.342 - 1.257x + 0.023x* - 0.00013x° 0.911 20.449 0.001
TR B ZE Power y=35.323x "7 0.942 129.518 0
TR ¥ 28 Exponential y =29.245¢ 0¥ 0.881 59.171 0

=3

R ETEARERHAHNE

Tab.3 The number of Trichodina on the body surface of T. obscurus before and after test

i [E] Time

R T 6 B 21 T A e A R (/12 em” IR R B

Amount of Trichodina on the body surface of T. obscurus at different salinity (ind./12 cm? skin mucosa)

7.5 10.0 12.5 15.0 17.5 20.0 25.0 30.0 35.0 40.0 SE14{H Mean
REHT Before test(0 d) 7 5 4 2 2 1 3 3 1 2 3
KI5 After test(15 d) 1 3 1 2 0 1 2 1 0 1 1.2
F4 RWAIEMERHMBERT G
Tab.4 t-test of the amount of Trichodina performed before and after test
7 ZHSEN Levene fr5s BIEAHSER t i g
I 8] Time Levene's test for equality of variance T-test for equality of means
F P t P P.2-tail
2 L s e L A
- BT 2415 2714 0.014
RIS A A Equal variances assumed 3.034 0.099
Bef fter test o 4t ' ’
efore and after tes R A ZEAEE 2714 0.018

Equal variances not assumed
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Fig.4 The number of Trichodina sp. on the body surface of
T. obscurus under different salinity
a: 20 b: 20
a: Salinities below 20; b: Salinities above 20
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The Effects of Salinity on the Survival of Takifugu obscurus and
Annihilation of Its Parasite, Trichodina sp.

LIU Jinhai'?, ZHANG Zheng', WANG Yingeng'”, GUO Zhenglong®, WU Ningning®

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Shanghai Ocean University, Shanghai  201306; 3. Jiangsu
Zhongyang Group Limited Company, Haian 226600; 4. Qingdao Fishery Technology Expansion Station, Qingdao 266001)

Abstract Trichodiniasis is a common fish disease and has recently become a serious issue in fugu
fish culture in China. In this study we investigated the effects of salinity on the survival of fugu, Takifugu
obscurus, and annihilation of the parasites, Trichodina sp., on the fish body surface. We set up 13 salinity
gradient groups (0, 2.5, 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, 20.0, 25.0, 30.0, 35.0, and 40.0) for the experiment.
The results showed that T. obscurus could survive safely under salinity 15.0. At low salinity (0, 2.5 or 5.0)
Trichodina on the body surface was not reduced, and tended to increase in 4 days. However, more than
95% of Trichodina could be killed at the salinity 7.5 for 4 days, 10.0 for 3.5 days, or 12.5 for 3 days. The
parasites could be completely killed if treated at salinity 15.0 for 32 h, 17.5 for 24 h, 20.0 for 10 h, 25.0
for 4 h, 30.0 for 1.5 h, 35.0 for 1 h, or 40.0 for 0.5 h. A fitting curve equation of salinity and the killing
time for Trichodina was established using the software SPSS, and the logarithmic curve equation was y =

34.19 — 5.55Inx. Moreover, according to the resurgence test of Trichodina sp. on fish body surface,
Trichodiniasis in T. obscurus did not reoccur when the salinity returned back to 5.0 during farming if
Trichodina sp. were entirely killed by the raised salinity. Our results suggested that trichodiniasis in T.
obscurus could be cured if salinity was maintained higher than 7.5. Salinity between 7.5 and 15.0 could be
proper for the treatment of the trichodiniasis in T. obscurus. Our study should provide insights and
technical supports for clinical treatment of trichodiniasis in fugu farming.
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