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(Perkins, 1969 1996);

20 —200Mm, 30 —80Mm( Perk ins, 1996) ;
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s (Chagot et al, 1987; Comps et al,
Bower et al, 1998; Navas et al, 1992; Choi et al, 1989; Wilson et al, 1990; Powell e dl,
1996) Choi (1997) Pak (1999)
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Fig. 1 Location of field sanpling sites and the disease occurrence area of R. philippinarum
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1
Tab. 1 Field sampling sites and analytical methods for the Perkinsus disease of R. philippinarum
. )
2000. 10. 22 3927 09N, 12430 46 £ FTM
2000. 10. 22 3948 26N, 12403 27 E FIM
2000. 11. 11 394826 N, 1240327 E FTM
2000. 10. 22 3947 49N, 12343 09 £ FTM
2000. 10. 22 394505N, 12329 45 FIM
2000. 10. 14 393517 N, 1225313 FTM
2000. 11. 15 3935 17N, 1225313 FIM
2000. 10. 14 3929 16N, 12241 45 FIM
2000. 10. 14 3¢50 26 N, 12125 26 E FTM
2000. 11. 17 3850 26N, 12125 26 £ FIM
5ml Ig , 10ml 5% 10° ,
2. 5ml . 10ml FITM SOHL
(Ray, 1966; Wilson— Ommond & o, 1993)
) ) 5g,
) 50ml FTM ,
1.3
FIM 1 , (Lugo!’ s iodine) , 2000rpm 10min,
; , 30ml 2mol/L. NaOH, 50C, 30min,
0. 15moJ/ L , 2000rpm 10min, 2—4 R
S5Hm, )
1.4
Skg,
, 2h , FIM
469 796  /ml, 24 /ml 24°C,
2 20 , 10L,
40 s 3. 13cm
(2.18—4. 05cm) , , FTM ,
100ml 200ml, 0.02ml 0. Iml; V2, 100ml
2
2.1
FIM , 7 9 )
, 7d FTM 10 —60Mm(  2a),
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P. marinus (Perkins, 1996) FI'M

( 2b), Choi (1997)

2
Fig. 2 The shape and drudure of the pathogen Perkinsus sp in R. philippinarun
a. FTM ;b. FTM e s d.
2 se. 4 o f. 8

a. Perkinsus hypnospores cultwred in FIM; b. Pekinsus hypnospores in gill cukwred in FIM; c. One- cell trophozoites inthe
gill tssue; d. Two— cell trophomites in the gill tissue; e. Four— cell trophozoites in the digestive gland tissue; f. Eight— cell

trophomites in the digestive gland tissue

b 2

, 2—10Mm( 2¢); 24 8 (Tomont) ( 2d e ),
P. marinus (Perkins, 1996)
2.2
1 2 , 10 ,
, 20% 80% , ,
, 7 , 90% —100%

k 2 2
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10 , ,
, , 3 565 936¢ell/ ind,
, N% —100% ; 24 695cell/
ind, 30% —50% 80% ,
1 103 048cell ind,
2 2
( 2, ) )
0. 080 0, ,
2.3
: (R= 0. 696,
N= 20, P<0.01) ;
, ( 3 ) )
( 2); , 2cm
3
Tab. 3 The correltion between R. phil ppinarum size and Perkinsus sp. infection intensity
2000 11 11 2000 11 15
(cm) (g) / ((em) (g) /
1 5.04 4.2 131911 4.33 3.05 2065430
2 4.28 2.66 84300 3.9 3.17 1323422
3 3.8 2.35 918 3.7 2.50 4975586
4 3.77 2.59 0 3.67 2.37 6474609
5 3.56 214 30 3.6 2.73 2289
6 3.24 1.70 1262 3.58 2.3 210
7 2.73 1.23 303 3.55 222 9750976
8 2.44 0.77 53 3.41 1.76 3388672
9 2.28 0.74 120 3.3 1. 44 308
10 2.04 0.50 116 3.3 2.35 2451172
11 1.95 0. 48 19 3.2 229 814% 14
12 1.94 0.41 0 3.21 0.93 2%
13 1.91 0.43 291 3.13 1. 98 28
14 1.89 0.48 0 3.06 1. 46 192
15 1.83 0.33 14 3.0 1.42 1362305
16 1.73 0.31 9 2.9 1. 14 30
17 1.61 0.29 38 2.92 1. 60 5034180
18 1.56 0.25 32 2.8 1. 42 12460938
19 1.36 0.16 9 2.19 0.75 17
20 1.18 011 0 2. 14 0.63 20
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(Choi et d, 1997),
Ray(1966) Andrews ( 1955)

2.4
4 , s 0. Iml
s 0. 2ml ;
)
) )
P. marinus
( Chu, 1996)
4
Tab.4 Experimental results of Perkinsus infecting the clam R. philppinarun
(%)
(
ul () 1 sd 10d 154 20d o /
0.1 4.7x 104 57.5 70 0 72.5 & 100 12.0
0.1 2.4x 100 4.5 47.5 0 50 50 40 7.4
0.02 9.4x 10> 3.5 50 57.5 70 725 60 105.2
0.02 4.8x 107! 5 7.5 7.5 12.5 155 0 0.0
0 0 0 0 0 0 5 0 0.0
200 9.4x 107 0 90 100
200 4.8x 10° 5 100
100 5.7x 107 0 5 10 20 825 80 70. 6
100 24x10° 2.5 32.5 3.5 42.5 475 60 22.0
0 0 0 0 0 0 5 0 0.0
(4,
) )
) ) ;
) ) )
P 5 5
) ) )
2.5
7 , 20C; 8 ,
10 , 20°C ,

28 5 ;
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P. marinus
18—207C, 15 —30( Powell e a, 1996; Soniat,
1996)

(Chu e al, 1994; Fisher et al, 1999) ,
( , 2000; , 1983; , 1984) ,

FIM ,
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PREVALENCE OF PERKINSUS SP. IN THE MANILA
CLAM RUDITAPES PHILIPPINARUM ALONG NORTHERN
COAST OF YELLOW SEA IN CHINA

LIANG Yu- Bo, ZHANG Xi- Chang, WANG Li- Jun,
YANG Bo, ZHANG Ying, CAIl Chun— Lei

( Institute o Marine Emwironmental Protection, State Oceanic Administration, Ddlian, 116023)

Abstract Epizootic mortality of the Manila clams, Ruditgpes philippinarun , has been investigated along the
northern coast of the Yellow sea in China on July to October 2000, and the disease relativity to temperature and salin+
ty also been discussed. Perkinsus sp. was detected inthe Manila clams from seven sites along the coast. Ray s fluid
thioglycollate medium (FTM) technique and Chof s 2mof/ L. NaOH digestion technique were used in detection and
quantification of Perkinsus sp. Cross— sections of the clams were embedded in pamaffin, sliced to 3Hm, and stained
wih hematoxylene and eosine to observe the presence of trophozoites.

Perkinsus cells were found mostly in connective tissues of gills, mantle, gonad and digestive gland, they were
rarely observed i foot and siphons. The trophozoites were often enclosed in amorphous granules. Among the infected
clams, infection prevalence was wihin a range from 20% to 100% . Average infection intensity at each sampling sie
varied from 3 to 3565 936 Perkinsus spores per— individual or 2 to 1670 615 spores gram tissue. The clam’ s mortal
ity was the highest in the Shichengdao because the Perkinsus cells in the individual was the most. A size— dependent
Perkinsus sp. infection was found in the Manila clam collected from Donggang and Shichengdao, and the Manila
clam’ s size was the least, the Perkinsus nfection irtensity was the most slight. The infecting experiment results indi
cated that the mortaliy of the Manila dam was quite relative to the Peakinsus infection intensiy, and the Perkinsus
sp. was further confimed to be responsible to the Malina clam’ s mass mortality along the northem Yellow sea coast.
Temperature and salinity were considered to be major envirormental parameters limiting spatial distribution and the
Perkinsus disease occurred time, temperature over 20°C and salinity between 20 —32 were sutable for the disease
breakout. This study firstly reports on the spatial distribution, the infection and infection intensiy of Perkinsus sp. in
mollusk in Chinese coastal water.

Key word Ruditapes philppinaum, Pekinsus sp., Disease



