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Monitoring of bacteria and parasites in cultured olive flounder, black rockfish,

red sea bream and shrimp during summer period in Korea from 2007 to 2011
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Jung Soo Seo, Jee Youn Hwang, Seok-Ryel Kim, Yeong-rok Cho", Jin Do Kim,
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Pathology Division, National Fisheries Research & Development Institute, Busan 619-705, Korea, *West Sea Fisheries
Research Institute, NFRDI, Incheon 400-420, Korea, “Aquatic Life Disease Control Division, NFRDI, Busan, Korea

Diagnostic monitoring in fish farms with land-based tanks and netpen cases were conducted in eastern, western,
southern and Jeju island of Korea during summer of 2007 ~2011. In total, 2413-fish samples of 4 marine fish species

were tested for the detection of bacteria and parasite. Fish species tested were olive flounder (Paralichthys olivaceus),
black rockfish (Sebastes schlegeli), red sea bream (Pagrus major), pacific white shrimp (Litopenaeus vannamei).
During the diagnostic monitoring from 2007 to 2011, the infection rates by single infection of bacterial or parasitic

pathogens were relatively higher than the mixed infections. The main bacterial pathogens in olive flounder, black

rockfish and pacific white shrimp were Vibrio spp. (V. harveyi, V. ichthyoenteri, Vibrio sp.). The main bacterial

pathogens in red sea bream were also Vibrio sp. and Photobacterium damselae subsp. damselae. The main parasitic

pathogens were both Miamiensis avidus and Trichodina sp. in olive flounder, Microcotyle sebastes in black rockfish,

Microcotyle tai in red sea bream and Zoothamnium sp. in pacific white shrimp.

Key words : Bacteria, Parasite, Olive flounder, Black rockfish, Red sea bream, Pacific white shrimp
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Table 1. Sampling for the detection of bacteria and parasites during summer period in Korea from 2007 to 2011

Year Location (species) Date No. of fish farm
2007 Jeju (olive flounder) 7. 9.~7. 14. 28
Ganghwa, Gimpo, Hwaseong, Ansan, Seosan, Dangjin, Taean, Seocheon, 7. 23.~8. 10. 61
Boryeong, Buan, Gochang, Yeonggwang, Sinan, Muan, Haenam, Jindo (shrimp)
Tongyeong (black rockfish, red sea bream) 8. 13. 7
2008 Jeju (olive flounder) 7. 14~17. 17. 31
Ganghwa, Hwaseong, Ansan, Seosan, Dangjin, Taean, Seocheon, Boryeong, 7. 21.~8. 8. 53
Gochang, Yeonggwang, Sinan, Muan, Haenam (shrimp)
Tongyeong (black rockfish, red sea bream) 7. 30.~7. 31. 20
2009 Tongyeong (black rockfish, red sea bream) 7. 13.~7. 15. 15
Wando (olive flounder) 7. 28.~17. 31. 9
Ganghwa, Hwaseong, Ansan, Seosan, Taean, Seocheon, Boryeong, Gochang, 7. 30.~8. 7. 52
Yeonggwang, Sinan, Muan, Haenam (shrimp)
Jeju (olive flounder) 8. 7.~8. 11. 21
2010 Goheung (olive flounder) 5. 25.~5. 26. 5
Ulsan (olive flounder) 6. 8.~6. 9. 4
Tongyeong (black rockfish, red sea bream) 7. 12.~7. 14.
Wando (olive flounder) 7.26.~7. 28.
Ganghwa, Gimpo, Hwaseong, Ansan, Seosan, Dangjin, Tacan, Buan, Gochang, 7. 26.~8. 5. 52
Yeonggwang, Sinan, Muan, Haenam (shrimp)
2011 Sinan (black rockfish) 6. 13.~6. 15. 5
Tongyeong (black rockfish, red sea bream) 8. 3.~8. 5. 13
Jeju (olive flounder) 8. 23.~8. 24. 12
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Fig. 1.
parasites during summer period in Korea from 2007 to 2011.
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Fig. 2. The size distribution of fish examined for the detection of bacteria and parasites during summer period in Korea
from 2007 to 2011.

Table 2. No. fish examined for the detection of bacteria and parasites during summer period in Korea from 2007 to 2011

) ) Number of fish examined
Fish species

2007 2008 2009 2010 2011 Total
Olive flounder 62 71 132 57 54 382
(Paralichthys olivaceus)
Black rockfish 10 47 112 26 95 290
(Sebastes schlegeli)
Red sea bream 24 28 39 7 36 134
(Pagrus major)

Shrimp 412 380 429 386 NT 1,607

(Litopenaeus vanname) (235) (310) (420) (386) (1,351)
(Fenneropenaeus chinensis) (172) (60) ) (241)
(Penaeus japonicus) Q) (10) (15)
Total 508 532 712 476 185 2,413

NT, not tested.
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Table 3. Prevalence of single and mixed infections in cultured marine fishes during summer period in Korea from 2007

to 2011
No. of fish with pathogens/total no. of fish examined
Species Type of infections (percentage of detection rates)
2007 2008 2009 2010 2011
Bacteria (B) 10/62 (16.1) 23/77 (29.9) 32/132 (24.3) 13/57 (22.8) 13/54 (24.1)
Parasites (P) 5/62 (8.1)  4/77 (5.2) 42/132 (31.8) 6/57 (10.5) 20/54 (37.0)
Bacteria+Parasites 42162 (67.7) 42/77 (54.5) 18/132 (13.6) 10/57 (17.5) 2/54 (3.7)
Olive Parasite+Parasites 0/62 (0) 0/77 (0) 2/132 (1.5)  3/57 (5.3) 1/54 (1.9)
flounder Bacteriat+Bacteria 0/62 (0) 0/77 (0) 0/132 (0) 0/57 (0) 0/54 (0)
No. of pathogen-positive samples/
No. of examined samples 57/62 (91.9) 69/77 (89.6) 94/132 (71.2) 32/57 (56.1) 36/54 (66.7)
No. of pathogen-negative samples/
No. of examined samples 5/62 (8.1)  8/77 (10.4) 38/132 (28.8) 25/57 (43.9) 18/54 (33.7)
Bacteria 210 (20.0)  5/47 (10.6)  4/112 (3.5) 13/26 (50.0) 10/95 (10.5)
Parasites 3/10 (30.0) 14/47 (29.7) 29/112 (25.9) 4/26 (15.4) 38/95 (40.0)
BacteriatParasites 0/10 (0) 2/47 (4.3) 0/112 (0) 2026 (1.7)  9/95 (9.5)
Black Parasite-+Parasites 0/10 (0) 2/47 (43)  3/112 (2.7) 0/26 (0) 295 (2.1)
rockfish Bacteriat+Bacteria 0/10 (0) 0/47 (0) 0/112 (0) 0/26 (0) 0/95 (0)
No. of pathogen-positive samples/
No. of examined samples 5/10 (50.0) 23/47 (48.9) 36/112 (32.1) 19/26 (73.1) 59/95 (62.1)
No. of pathogen-negative samples/
No. of examined samples 5/10 (50.0) 24/47 (51.1) 76/112 (67.9) 726 (26.9) 36/95 (37.9)
Bacteria 0/24 (0) 428 (14.3)  4/39 (10.2) 0/7 (0) 0/36 (0)
Parasites 1124 (45.8) 928 (32.1) 1139 (282) 1/7 (143)  18/36 (50.0)
Bacteria+Parasites 424 (16.7) 0/28 (0) 1/39 (2.6) 1/7 (14.3) 0/36 (0)
Red Parasite+Parasites 024 (0)  12/28 (42.9) 1/39 (2.6) 0/7 (0) 2/36 (5.6)
sca bream BacteriatBacteria 0/24 (0) 0/24 (0) 0/39 (0) 0/7 (0) 0/36 (0)
No. of pathogen-positive samples/
No. of examined samples 15/24 (62.5) 25/28 (89.3) 17/39 (43.6) 2/7 (28.6)  20/36 (55.6)
No. of pathogen-negative samples/
No. of examined samples 9/24 (37.5)  3/28 (10.7)  22/39 (56.4) 5/7 (71.4)  16/36 (44.4)
Bacteria 42/412 (10.2) 68/380 (17.9) 17/429 (4.0) 18/386 (4.7) Not tested
Parasites 102/412 (24.8) 121/380 (31.8) 107/429 (24.9) 40/386 (10.3) Not tested
BacteriatParasites 20/412 (4.8) 46/380 (12.1) 16/429 (3.7) 2/386 (0.5)  Not tested
Parasite+Parasites 0/412 (0) 0/380 (0) 0/429 (0) 0/386 (0)  Not tested
Shrimp - Bacteria+Bacteria 0/412 (0)  0/380 (0)  0/429 (0)  0/386 (0)  Not tested
No. of pathogen-positive samples/ | ¢y 1 (39 ¢) 235380 (61.8) 140/429 (32.6) 60/386 (15.5) Not tested
No. of examined samples
. of pathogen- i ]
No. of pathogen-negative samples/ » yc 1 (o1 9) 1457380 (38.2) 289/429 (67.4) 326/386 (84.5) Not tested

No. of examined samples




238 %53l Al - AR 2N - B2

2 A ERR 2R RE - 2RI - O - T - K01 - 2RI

Table 4. Prevalence of detected bacteria and parasites in cultured marine fishes during summer months in Korea from 2007

to 2011
No. of fish with pathogens/total no. of fish examined
Species Pathogens (percentage of detection rates)
2007 2008 2009 2010 2011
Edwardsiella tarda 3/62 (4.8)  10/77 (13.0) 5/132 (3.8)  4/57 (7.0) 1/54 (1.9)
Flavobacterium sp. 8/62 (12.9) 0/77 (0) 0/132 (0) 0/57 (0) 1/54 (1.9)
Photobacterium damselae
subsp. damselae 0/62 (0) 2/77 (2.6)  2/132 (1.5) 0/57 (0) 0/54 (0)
Streptococcus iniae 0/62 (0) 2/77 (2.6) 0/132 (0) 0/57 (0) 0/54 (0)
Streptococcus parauberis 6/62 (9.7) 977 (11.7) 0/132 (0) 0/57 (0) 0/54 (0)
Olive  Streptococcus sp. 6/62 (9.7) 0/77 (0) 0/132 (0) 0/57 (0) 6/54 (11.1)
flounder  Vibrio harveyi 13/62 (21.0)  22/77 (28.6) 30/132 (22.7)  0/57 (0) 0/54 (0)
Vibrio ichthyoenteri 0/62 (0) 14/77 (18.2)  7/132 (5.3)  9/57 (15.8) 0/54 (0)
Vibrio sp. 25/62 (40.3) 11/77 (143)  6/132 (4.5) 12/57 (21.1)  7/54 (13.0)
Cryptocaryon irritans 1/62 (1.6) 0/77 (0) 0/132 (0) 0/57 (0) 0/54 (0)
Icthyobodo sp. 23/62 (37.1) 0/77 (0) 0/132 (0) 0/57 (0) 0/54 (0)
Miamiensis avidus 28/62 (45.2) 32/77 (41.6) 42/132 (31.8) 22/57 (38.6) 6/54 (11.1)
Trichodina sp. 18/62 (29.0)  23/77 (29.9) 22/132 (16.7) 23/57 (40.4) 18/54 (33.3)
Aeromonas sp. 0/10 (0) 0/47 (0) 0/112 (0) 126 (3.8) 0/95 (0)
Flavobacterium sp. 0/10 (0) 0/47 (0) 0/112 (0) 0/26 (0) 1/95 (1.1)
Pasteurella sp. 0/10 (0) 1/47 (2.1) 0/112 (0) 026 (0) 0/95 (0)
Photobacterium damselae
subsp. damselae 0/10 (0) 1/47 (2.1) 0/112 (0) 0/26 (0) 5195 (5.3)
Black  Pseudomonas sp. 0/10 (0) 0/47 (0) 0/112 (0) 6/26 (23.1) 0/95 (0)
rockfish ~ Streptococcus sp. 0/10 (0) 0/47 (0) 0/112 (0) 0/26 (0) 8/95 (8.4)
Vibrio sp. 2/10 (20.2)  5/47 (10.6)  3/112 2.7)  8/26 (30.8)  5/95 (5.3)
Epitheliocystis 0/10 (0) 0/47 (0) 0/112 (0) 526 (19.2)  6/95 (6.3)
Megalobenedenia sp. 0/10 (0) 0/47 (0) 7112 (6.3)  1/26 (3.8) 9/95 (9.5)
Microcotyle sebastes 3/10 (30.0)  14/47 (29.8) 26/112 (23.2)  0/26 (0) 36/95 (37.9)
Trichodina sp. 0/10 (0) 6/47 (12.8) 0/112 (0) 026 (0) 0/95 (0)
Photobacterium damselae
subsp. damselae 024 (0) 5128 (17.9) 1739 (2.6) 1/7 (14.3) 0/36 (0)
Vibrio sp. 424 (16.7) 0/28 (0) 4/39 (10.3) 0/7 (0) 0/36 (0)
Red Microcotyle tai 14/24 (58.3) 1228 (42.9) 9/39 (23.1)  2/7 (28.6)  17/36 (47.2)
sea bream Epitheliocystis 024 (0) 0/28 (0) 0/39 (0) 0/7 (0) 3/36 (8.3)
Megalobenedenia sp. 024 (0) 1/28 (3.6) 3/39 (1.7) 0/7 (0) 0/36 (0)
Miamiensis avidus 024 (0) 1/28 (3.6) 0/39 (0) 0/7 (0) 0/36 (0)
Trichodina sp. 124 (42)  17/28 (60.7)  2/39 (5.1) 0/7 (0) 0/36 (0)
Shrimp Vibrio sp. 62/412 (15.0) 114/380 (30.0) 33/429 (7.7) 20/386 (5.2)  Not tested
Zoothamnium sp. 122/412 (29.6) 167/380 (43.9) 123/429 (28.7) 42/386 (10.9)  Not tested
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