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Abstract In order to comprehensive understand the distribution and prevalence of four protozoans of China's ma-
jor coastal farming shellfishes, the epidemiological surveys were carried out started on October 2006 and ended on
October 2012, The major farming shellfishes in China's coastlines such as Haplosporidium nelsoni, Perkinsus,
Marteilia refringens and Bonamia €t al. were sampled; 11 species including 11 291 individuals in 331 batches of
farming shellfishes were collected to be detected and investigated for, the four protozoan infection. The results
showed that the positive detecting rate of four protozoans were 15.28% (1 725/11 291), in which the highest pos-
itive rate of Perkinsus was 9.98% (1 127/11 291), Haplosporidium nelsoni Was 3.99% (451/11 291), and Marteil-
ia refringens Was 1.30% (147/1 1291), whereas there was no positive detection of Bonamia in shellfish in China's
coastlines. Furthermore, there were co-infected phenomenon of the protozoans existing in single oyster, Paphia undu-
late, Manila clam, Scallop, Razor clam and Ark shell, co-infection rate was 6.78% (117/1 725), other shellfishes
were infected single protozoan, and the infection rate was up to 93.22% (1 608/1 725). The survey results also showed
that there are obvious differences in the infections rates of Haplosporidium nelsoni and Perkinsus in Oysters in the
different sea waters and different varieties of oyster, China shellfish aquaculture protozoosis in prevention, the
findings in this research would provide an important scientific basis for the control of the four protozoans in farm-
ing shellfishes in China.
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Table 1 The positive detecting rates of four protozoans
() (*0) (%) (%)
Shellfish species Tested sample Positive sample of Positive sample of  Positive sample of Marteilia Positive sample of
Haplosporidium nelsoni (%) Perkinsus (%) refringens (%) Bonamia (%)
5419 215 (3.97%) 610 (11.26%) 33 (0.61%) 0
Oyster
1026 2 (0.19%) 39 (3.80%) 2 (0.19%) 0
Calm
1012 51 (5.04%) 37 (3.66%) 9 (0.89%) 0
Scallop
1005 46 (4.58%) 265 (26.37%) 67 (6.67%) 0
Manila clam
513 5 (0.97%) 19 (3.70%) 3 (0.58%) 0
Mussel
506 16 (3.16%) 12 (2.37%) 11 (2.17%) 0
Ark shell
503 4 (0.80%) 23 (4.57%) 22 (4.37%) 0
Razor clam
521 45 (8.64%) 2 (0.38%) 0 0
Abalone
569 67 (11.78%) 115 (20.21%) 0 0
Paphia undulata
107 0 (0%) 3 (2.80%) 0 0
Shabao calm
110 0 (0%) 2 (1.81%) 0 0
Mactraantiquata
11291 451 (3.99%) 1127 (9.98%) 147 (1.30%) 0

Total
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; 7~10: ; 11
Figure 1 The detection results of some shellfish samples
Note: M: 100 bp DNA ladder; 1~3: Positive sample of Marteilia refringens; 4. Positive control of Marteilia refringens; 5: Positive sam-
ple of Haplosporidium nelsoni; 6: Positive control of Haplosporidium nelsoni; 7~10: Positive sample of Perkinsus; 11: Positive control
of Perkinsus
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Table 2 The positive detecting rate of different kinds of oyster
(%) (%) () (%)
Variety of oyster ~ Tested  Positive sample of Positive sample Positive sample of Positive sample of
sample  Haplosporidium nelsoni (%) 0f Perkinsus (%) Marteilia refringens (%) Bonamia (%)
3329 61 (1.83%) 508 (15.26%) 14 (0.42%) 0
Crassostrea rivularis
1229 116 (9.44%) 68 (5.53%) 2 (0.16%) 0
Crassostrea gigas
861 38 (4.41%) 34 (3.95%) 17 (1.97%) 0

Crassostrea angulata
5419 215 (3.97%) 610 (11.26%) 33 (0.61%) 0
Total
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Table 3 The positive detecting rate of oyster in different sea waters
(%) (%) (%)

Seawaters Tested sample Positive sample of

Positive sample of  Positive sample of

Positive sample of

Haplosporidium nelsoni (%)  Perkinsus (%) Marteilia refringens (%) Bonamia (%)
630 43 (6.83%) 9 (1.43%) 0 0
Liaoning
599 73 (12.19%) 59 (9.85%) 2 0
Shandong
597 38 (6.37%) 103 (17.25%) 0 0
Zhejiang
739 28 (3.79%) 31 (4.19%) 17 (2.30%) 0
Fujian
472 9 (1.91%) 56 (11.86%) 0 0
Guangdong
454 0 44 (9.69%) 0 0
Hainan
1928 24 (1.24%) 308 (15.98%) 14 (0.73%) 0
Guangxi
5419 215 (3.97%) 610 (11.26%) 33 (0.61%) 0

Total
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Table 4 The positive detecting rate of four protozoans in the seedling of shellfishes

Shellfish seedling Tested Positive sample of

sample  Haplosporidium nelson (%) Perkinsus (%)

(%)

(%)

Positive sample of (%)

Positive sample of
Marteilia refringens (%)

(%)
Positive sample
of Bonamia (%)

581 10 (1.72%) 176 (30.29%) 11 (1.89%) 0
Oyster seedling of QZ
58 1(1.72%) 17 (29.31%) 1(1.72%) 0
Oyster seedling of QD
92 0 1 (1.09%) 0 0
Oyster seedling of XM
154 2 (1.30%) 3 (1.95%) 1(0.65%) 0
Calm seedling of WZ
72 0 0 0 0
Scallop seedling of QD
174 1 (0.57%) 0 1 (0.57%) 0
Scallop seedling of WZ
146 0 46 (31.51%) 1(0.68%) 0
Manila clam seedling of DL
102 3 (2.94%) 11 (10.78%) 0 0
Razor clam seedling of WZ
150 1 (0.67%) 2 (1.33%) 0 0
Paphiaundulataseedlingof XM
1529 18 (1.18%) 256 (16.74%) 15 (0.98%) 0
Total
11 331 11291
4
4
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Table 5 The primers used to detect four protozoans
(5-3) (bp)
Protozoans Primers Primers sequences (5'-3") Length of PCR products (bp)
MSX-A CGACTTTGGCATTAGGTTTCAGACC 573
Haplosporidium nelsoni MSX-B ATGTGTTGGTGACGCTAACCG
PerklTS-85 CCGCTTTGTTTGGATCCC 703
Perkinsus PerklTS-750 ACATCAGGCCTTCTAATGATG
Marteiliosis 1 CCGCACACGTTCTTCACTCC 411
Marteilia refringens Marteiliosis 2 CTCGCGAGTTTCGACAGACG
CF CGGGGGCATAATTCAGGAAC 760
Bonamia CR CCATCTGCTGGAGACACAG
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